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1. FUNCTIONAL INDEX TO MICRO-
COMPUTERS/MOS INTEGRATED 
CIRCUITS 

This CHAPTER gives a summary of all micro­

computers/MOS integrated circuits available 

from Tokyo Sanyo Semiconductor Division as 

standard products. 

FUNCTIONAL INDEX 





PRODUCT SELECTION GUIDE BY USE 
Note* : Under development, DIP: Dual-in-line package, SEP: Single-end package, OIP: Quad-in-line package, MFP: Miniflat package 

MICROCOMPUTERS (Included among the following are microcomputers with an on-chip LCD driver.) 

• 4 BITS, SINGLE CHIP (N-MOS INTEGRATED CIRCUIT) 

Case Port 
Type 

Page Package Applications 
ROM RAM 

Stacks 
Cycle Time loo Max. Max. Remarks Number Package Pins 

No. 
(Bytes) (Bits) (µs) (mA) Voltage Current 

(VI (mA) 

LM6402A 54 ~DIP 42 30141 Basic Type 2K 128X4 4 10 30 15 40 Evaluation chip LM64PG99 
LM6405A 54 DIP 42-S 3025B Basic Type 1K 64X4 4 10 30 15 40 Evaluation chip LM64PG99 
LM6402H 62 [DIP 42 3014AJ Medium-Speed Type 2K 128X4 4 5 35 15 40 Evaluation chip LM64PG99 
LM6405H 62 DIP 42-S 3025B Medium-Speed Type 1K 64X4 4 5 35 15 40 Evaluation chip LM64PG99 
LM6402G 70 [DIP 42 3014AJ High-Speed Type 2K 128X4 4 3 35 15 50 Evaluation chip LM64PG99 
LM6405G 70 DIP 42-S 3025B High-Speed Type 1K 64X4 4 3 35 15 50 Evaluation chip LM64PG99 
LM6402L 87 [DIP 42 3014A] Low-Power Type 2K 128X4 4 20 10 12 40 Evaluation chip LM64PG99 
LM6405L 87 DIP 42-S 3025B Low-Power Type 1K 64X4 4 20 10 12 40 Evaluation chip LM64PG99 
LM6413E 95 DIP 28-S 3029A Economy Type 2K 128X4 2 4 17 15 20 Evaluation chip LM64PG98 
LM6416E 103 DIP 28-S 3029A Economy Type 1K 64X4 2 4 17 15 20 Evaluation chip LM64PG97 
LM6417E 114 DIP 22 3010A Economy Type 1K 64X4 2 4 17 15 20 Evaluation chip LM64PG97 

• 4 BITS, SINGLE CHIP (C-MOS INTEGRATED CIRCUIT) 

LC6502C 11451 [DIP 42 3014A] I Basic Type 
I 

2K I 128X4 I 4 

I 
10 I 0.5 

I 
5 

I 
2 I Evaluation chip LC65PG99 

LC6505C 145 DIP 42-S 3025B Basic Type 1K 64X4 4 10 0.5 5 2 Evaluation chip LC65PG99 
OIP 64 3026B 

LC6502B I 131 r 42 3014Al High-Voltage Type 2K 128X4 4 10 0.5 High I 10 I FLT direct drivable, evaluation chip LC65PG99 
voltage 

LC6505B I 131 I DIP 42-S 3025B High-Voltage Type 1K 64X4 4 10 0.5 High 10 FLT direct drivable, evaluation chip LC65PG99 
QIP 64 3026B voltage 

LC6502D I 157 I [DIP 42-S 3025BJ High-Voltage Type 2K 128X4 4 10 0.5 High I 10 I FLT Direct drivable, low-input threshold 
DIP 3014A voltage 

LC65050 157 QIP 42-S 3026B High-Voltage Type 1K 64X4 4 10 0.5 High I 10 I FLT direct drivable, low-input threshold 
voltage 

LC6510C 158 DIP 42-S 3025B High-Performance Type 4K 256X4 8 5 1.0 5 2 
*LC6523 159 DIP 30-S 3047A Economy Type 2K 128X4 4 3 1.5 15 20 I With serial port 
*LC6526 159 DIP 30-S 3047A Economy Type 1K 64X4 4 3 1.5 15 20 With serial port 
*LC6527 159 DIP 18 3007A Economy Type 1K 64X4 4 3 1.5 15 20 

LC5700N 168 OIP 64 3026B Low-Voltage Type 1.39KX14 84X4 8 420 3µA - - LCD direct drivable (98 segments), also available in chip form 

*LC5732 181 Chip (OIP 64) 3026B 2KX8 Bits 48X4 1 122 3µA - - LCD direct drivable (81 segments) 

LC5800 185 QIP \so 3044B t"";' cw'"'"' j 2KX16 152X4 8 244,122 3µA - - LCD direct drivable (126 segments), also available in chip form 

*LC5812 217 Chip (OIP 80) 3044B Low-voltage operation, 2KX16 Bits 152X4 8 40 10µA - - LCD direct drivable (126 segments) 

LC5850 219 OIP 164 3026B Very low current 1 KX15 64X4 4 244,122 3µA - - LCD direct drivable (75 segments), also available in chip form 

C1I *LC5851 239 OIP 64 3026B 1KX15 Bits 64X4 4 40 3µA - - Pseudo serial output, LCD direct drivable (75 segments) 

Continued on next page. 



0) Continued from preceding page. 

• 8 BITS, SINGLE CHIP (N-MOS INTEGRATED CIRCUIT) 

Case Port 

Type 
Page Applications 

ROM RAM 
Stacks 

Cycle Time loo Max. . Max. 
Package Remarks 

Number Package Pins (Bytes) (Bits) (µs) (mA) Voltage Current 
No. (V) (mA) 

*LM8802 243 DIP 42-S 3025B - 2K 12BXB 16 1 60 15 20 Evaluation chip LM88PG99 

*LM8804 243 DIP 42-S 3025B - 4K 256XB 16 1 60 15 20 Evaluation chip LMBBPG99 

*LM8852 243 DIP 64-S - - 2K 12BXB 16 1 60 15 20 Evaluation chip LMBBPG99 
-

*LM8854 243 DIP 64-S - - 4K 256XB 16 1 60 15 20 Evaluation chip LMBBPG99 

,, 1 

•MICROCOMPUTER PERIPHERALS/SPEECH SVSTHESIS APPLICATIONS/MEMORIES 

Case 

Type Number Page Package Circuit Functions & Applications Main Specifications 
Package Pins -

No. 

LC3100 247 DIP 24 3011A 12BK Mask ROM ROM dedicated to speech synthesis (See description of speech synthesis LSI.) 

LC3101 260 [DIP 42 3014AJ ROM dedicated to Speech Synthesis ROM dedicated to speech synthesis (See description of speech synthesis LSI.) 

DIP 42-S 3025B 

LC3514 273 DIP 1B 3007A 4K Static RAM High speed (address access time=200ns) 

LC3514D 277 DIP 1B 3007A 4K Static RAM Wide operating voltage range (Vcc=3.0 to 6.0V), low standby. current Occs=1µA atTa=45°C) 

LC3514E 277 DIP 1B 3007A 4K Static RAM Wide operating voltage range (Vcc=3'.6 to 6.0V) A 

LC3514L 273 DIP 1B 3007A 4K Static RAM High speed (address access time=200ns);low standby current (lccs=1µA at Ta=60°C) 

*LC3516 2B1 DIP 24 3011A C-MOS 16K Static RAM (2K X B bits) High speed, low standby current, pin compatible with 2716 (EPROM) 

*LC3517 2B2 DIP 24 3011A C-MOS 16K Static RAM (2K X B bits) High speed, low standby current, pin compatible with 2716 (EPROM) 

LC7800 2B3 DIP 2B-S 3029A Input Expander of Microcomputer Peripheral of microcomputer (LM6400 series), (1to4) X 4 circuits 

LC7800N 283 DIP 2B 3012A Input Expander of Microcomputer Peripheral of microcomputer (LM6400 series), (1to4)X4C'ircuits 

LC7900 2B9 SEP B 3016B System Clock Generator 4MHz Xtal OSC, frequency divider (BOOkHz, 400kHz, 62.5kHz, 31.25Hz output) 

LC7960 291 DIP 16 3006A 3-Digit BCD Counter, Decoder, Driver Suited for use in systems counting and indicating number of pulses generated during a certain 

period of time 

LC7961 295 DIP 20 300BA 4-Digit BCD Counter 4-digit LED direct drive, dynamic display, max. count display 9999, cascade connection 

available 

LC8100 300 DIP 2B 3012A PARCOR System-Applied 1-Chip Speech Synthesizer Male & female voices, speech duration of approx. 20 sec, automatic power-on/down function 

LM3700 320 DIP 2B 3012A 40K Mask ROM (4K X 10 bits) Direct connectable to 16-bit CPU (CP1610) 

LM3710 324 DIP 2B 3012A BOK Mask ROM (BK X 10 bits) Direct conhectable to 16-bit CPU (CP1610) 

*LM3764 32B DIP 2B 3012A 64K Mask ROM (BK X B bits) Pin compatible with 2764 (EPROM) 

LM8942 329 DIP 16 3006A Hex Inverter Buffer 6-MOS transistor array suited for designing various kinds of interface 

--~~c,,J:-



C MOS STANDARD LOGICS 

Case 

Type Number Page Package Circuit Functions & Applications Main Specifications 
Package Pins 

No. 

LC4001B 333 DIP 14 3003A Quad 2 input NOR Gate Standard logic SSI (4000B series), directly interchangeable with 4000B series of other suppliers 
LC4001BM 336 MFP 14 3034A Quad 2 input NOR Gate Standard logic SSI (4000B series), min if lat package version of LC4001 B 
LC4011B 337 DIP 14 3003A Quad 2 input NANO Gate Standard logic SSI (4000B series), directly interchangeable with 4000B series of other suppliers 
LC4011BM 340 MFP 14 3034A Quad 2 input NANO Gate Standard logic SSI (4000B series). miniflat package version of LC4011 B 
LC4012B 341 DIP 14 3003A Dual 4 input NANO Gate Standard logic SSI (4000B series). directly interchangeable with 4000B series of other suppliers 
LC4013B 344 DIP 14 3003A Dual D-FF Standard logic SSI (4000B series), directly interchangeable with 4000B series of other suppliers 
LC4013BM 348 MFP 14 3034A Dual D type Flip Flop Standard logic SSI (4000B series), miniflat package version of LC4013B 
LC4015B 349 DIP 16 3006A Dual 4-Stage Static Shift Register Standard logic SSI (40008 series), directly interchangeable with 4000B series of other suppliers 
LC4016B 353 DIP 14 3003A Quad Bilateral Switch Standard ·logic SSI (4000B series), directly interchangeable with 40008.series of other suppliers 
LC4016BM 357 MFP 14 3034A Quad Bilateral Switch Standard logic SSI (4000B series), miniflat package version of LC4016B 
LC4019B 358 DIP 16 3006A Quad AND-OR Select Gate Standard logic SSI (4000B series). directly interchangeable with 4000B series of other suppliers 
LC4020B 362 DIP 16 3006A 14-Stage Binary Counter Standard logic SSI (4000B series). directly interchangeable with 4000B series of other suppliers 
LC4023B 366 DIP 14 3003A Tripple 3 input NANO Gate Standard logic SSI (4000B series). directly interchangeable with 4000B series of other suppliers 
LC4025B 369 DIP 14 3003A Tripple 3 input NOR Gate Standard logic SSI (4000B series), directly interchangeable with 4000B series of other suppliers 
LC4027B 372 DIP 16 3006A Dual J-K Master Slave Flip Flop Standard logic SSI (4000B series), directly interchangeable with 4000B series of ohter suppliers 
LC4028B 376 DIP 16 3006A BCD to Decimal Decoder Standard logic SSI (4000B series), directly interchangeable with 4000B series of other suppliers 
LC4040B 380 DIP 16 3006A 12-Stage Binary Counter Standard logic SS! (4000B series), directly interchangeable with 4000B series of other suppliers 
LC4049B 384 DIP 16 3006A Hex Buffer/Converter Inverting Type Standard logic SSI (4000B series), directly interchangeable with 4000B series of other suppliers 
LC4050B 387 DIP 16 3006A Hex Buffer/Converter non-inverting Type Standard logic SSI (4000B series). directly interchangeable with 4000B series of other suppliers 
LC4050BM 390 MFP 16 3035A Hex Buffer/Converter non-inverting Type Standard logic SSI (4000B series), miniflat package version of LC4050B 
LC4066B 391 DIP 14 3003A Quad Bilateral Switch Standard logic SS! (4000B series), directly interchangeable with 4000B series of other suppliers 
LC4066BH 398 DIP 14 3003A Quad Bilateral Switch Standard logic SSI (4000B series), Voomax=25V, pin compatible with LC4066B 
LC4066BM 396 MFP 14 3034A Quad Bilateral Switch Standard logic SSI (4000B series), miniflat package version of LC4066B 
LC4066BS 397 SEP 15 3053 Quad Bilateral Switch Standard logic SSI (4000B series). SEP package version of LC4066B 
LC4069UB 403 DIP 14 3003A Hex Inverter Standard logic SS! (4000B series). directly interchangeable with 4000B series of other suppliers 
LC4069UBM 407 MFP 14 3034A Hex Inverter Standard logic SSI (4000B series), miniflat package version of LC4069UB 
LC4070B 408 DIP 14 3003A Quad 2 input Exclusive OR Gate Standard logic SSI (4000B series), directly interchangeable with 4000B series of other suppliers 
LC4071B 412 DIP 14 3003A Quad 2 input OR Gate Standard logic SSI (4000B series), directly interchangeable with 4000B series of other suppliers 
LC4073B 415 DIP 14 3003A Tripple 3 input AND Gate Standard logic SSI (4000B series), directly interchangeable with 4000B series of other suppliers 
LC4075B 418 DIP 14 3003A Tripple 3 input OR Gate Standard logic SSI (4000B series). directly interchangeable with 4000B series of other suppliers 
LC4077B 421 DIP 14 3003A Quad 2 input Exclusive NOR Gate Standard logic SSI (4000B series). directly interchangeable with 4000B series of other suppliers 
LC4081B 425 DIP 14 3003A Quad 2 input AND Gate Standard logic SSI (4000B series). directly interchangeable with 4000B series of other suppliers 
LC4081BM 428 MFP 14 3034A Quad 2 input AND Gate Standard logic SSI (4000B series). miniflat package version of LC4081 B 
LC4082B 429 DIP 14 3003A Dual 4 input AND Gate Standard logic SSI (4000B series), directly interchangeable with 4000B series of ohter suppliers 

....... Continued on next page . 



Continued from preceding page, 

00 C MOS STANDARD LOGICS 

Case 

Type Number Page Package Circuit Functions & Applications Main Specifications 
Package Pins 

No. 

LC4093B 433 DIP 14 3003A Quad 2 input NANO Schmitt Trigger Standard logic SSI (4000B series), directly interchangeable with 4000B series of other suppliers 

LC4512B 437 DIP 16 3006A 8 Channel Data Selector/Multiplexer Standard logic SSI (4000B series), directly interchangeable with 4000B series of other suppliers 

LC4520B 442 DIP 16 3006A Dual 4-Bit Binary Converter Standard logic SSI (4000B series), directly interchangeable with 4000B series of other suppliers 

LC4528B 446 DIP 16 3006A Dual Mono-Multi Standard logic SSI (4000B series), directly interchangeable with 4000B series of other suppliers 

LC4584B 451 DIP 14 3003A Hex Schmitt Trigger Standard logic SSI (4000B series), directly interchangeable with 4000B series of other suppliers 

*LC4913 455 DIP 14 3003A Dual OFF with Schmitt Trigger Standard logic SSI (4000B series), pin compatible with LC4013B 

LC4966 456 DIP 14 3003A Quad Bilateral Switch Voomax=40V, pin compatible with LC4066B 

LC4969 461 DIP 8 3001A Triple Inverter 1 /2 of LC4069U B 

*LC74HCOO 465 DIP 14 3003A Quad 2 input NANO Gate Standard logic SSI (74HC series), directly interchangeable with 74HC series of other suppliers 

*LC74HC02 466 DIP 14 3003A Quad 2 input NOR Gate Standard logic SSI (74HC series), directly interchangeable with 74HC series of other suppliers 

*LC74HCU04 467 DIP 14 3003A Hex Inverter I Unbuffered) Standard logic SSI (74HC series), directly interchangeable with 74HC series of other suppliers 

*LC74HC08 468 DIP 14 3003A Quad 2 input AND Gate Standard logic SSI (74HC series), directly interchangeable with 74HC series of other suppliers 

*LC74HC74 469 DIP 14 3003A Dual D Flip-Flop with Set and Reset Standard logic SSI (74HC series), directly interchangeable with 74HC series of other suppliers 

TIMEPIECE APPLICATIONS 

Case 

Type Number Page Package Circuit Functions & Applications Main Specifications 
Package Pins 

No. 

LC5613 473 - - - LSI for Watch (with stopwatch), Static display 6-digit display, perpetual calendar, 3-function switch, stopwatch 1/100 sec. 

LC5621 479 - - - LSI for Ladies' Watch, Static display Day-of-week flag, 4-digit display, perpetual calendar, 2-function switch, on-chip doubler 

LC5633 484 - - - Alarm Watch with Year Display Function, Static Display Ag battery-powered, 6 digits (day-of-week flag), year display, alarm, perpetual calendar 

LC5641 491 - - - Duplex Display Watch (with alarm) 4/6-digit display (day-of-week flag), 12/24-hour mode, Ag battery-powered, alarm 

LC5643 500 - - - Duplex Display Watch 4/6-digit display (day-of-week flag), 12/24-hour mode, Ag battery-powered 

LC5645N 508 - - - Duplex Display Watch 3.5-digit display (hours-minutes/month-date/seconds), hours-minutes/month-date alternating 

mode, Ag battery-powered 

LC7600 517 QIP 64 3026B LCD Digital Watch 4-digit LCD static drive, alarm with snooze, up/down counter for sleep timer, tape counter, 

second watch 

LC7650 531 DIP 8 3001A Analog Clock (4MHz) Voo=1.5V, fosc=4. 194304MHz, alarm, output pulse 46.875ms 

LC7651 531 DIP 8 3001A Analog Clock (4MHz) Voo=1.5V, fosc=4. 194304MHz, alarm, output pulse 31.25ms 

LC7652 533 DIP 8 3001A Analog Clock (4MHz) Voo=1.5V, fosc=4. 194304MHz, alarm with snooze, output pulse 46.875ms 

LC7653 533 DIP 8 3001A Analog Clock (4MHz) Voo=1.5V, fosc=4. 194304MHz, alarm with snooze, output pulse 31.25ms 

LC7660 536 DIP 8 3001A Analog Clock (32.768kHz) Voo=1.5V, fosc=32.768kHz, 4-step alarm with snooze 

LC7662 539 DIP 8 3001A Analog Clock (32.768kHz) Voo=1.5V, fosc=32.768kHz, 3-step alarm with snooze 

LC7665 542 DIP 8 3001A Analog Clock (32.768kHz) Voo=1.5V, tosc=32.768kHz, alarm with snooze 



(0 

LC7667 545 DIP 8 3001A Analog Clock (32.768kHz) VDD=1.5V, fosc=32.768kHz, alarm with snooze 

LM8361 548 DIP 40 3013A Digital Clock 4-digit LED/FLT direct drivable, 12/24-hour mode, alarm with snooze, sleep timer, all digits 

flashing at power failure 

LM8362 555 DIP 40 3013A Digital Clock Equivalent to LM8360 (except 10's hour digit 0 blanking, sleep timer fast advance) 

LM8363 563 DIP 42 3014A 2-Alarm Digital Clock 4-digit LED/FLT direct drivable, 2 alarms with snooze, calendar, on-chip backup function 

LM8364 573 DIP 42 3014A 2-0utput 2-Alarm Digital Clock 4-digit LED/FLT direct drivable, 2 outputs for 2 alarms (with snooze). calendar, on-chip 

backup function 
LM8365 584 DIP 42 3014A 2-0utput 2-Alarm Digital Clock Equivalent to LM8364 (except mirror image pin assignment) 

LM8368 595 DIP 40 3013A Digital Clock Equivalent to LM8362 (except mirror image pin assignment) 
LM8460 603 DIP 42-S 3025B Up/Down Settable Digital Clock 4-digit red LED/FLT direct drivable, easy setting (up/down settable, one-touch control), 

6-step alarm, 5-step dimmeq control 

LM8560 618 DIP 28-S 3029A Duplex Digital Clock 4-digit LED display, duplex display, alarm, sleep timer, directly interchangeable with TMS3450 

AUDIO APPLICATIONS(ACCESSORIES FOR AUDIO EQUIPMENT/ LEVEL METERS/FREQUENCY INDICATORS/ 

ELECTRONIC TUNING SYSTEMS/CB TRANSCEIVERS) 

Case 

Type Number Page Package Circuit Functions & Applications Main Specifications 
Package Pins 

No. 

LC7000 629 DIP 20 3008A Multiband SL2 Electronic Tuning System Multiband tuning available in conjunction with control LSI (LC7200 series) 

LC7010 636 DIP 42 3025B Controller for LM7000-applied car stereo (Designed for use in U.S., Europe). 6 channels each of FM/(MW+LW), clock, LED dynamic 

display 

LC7120 647 DIP 20 3008A 27MHz CB Transceiver PLL Freq. Synthesizer 1-chip 1-crystal type, BCD input, active filter, 40-channel use only (designed for use in U.S.) 

LC7131 650 DIP w 3008A 27MHz CB Transceiver PLL Freq. Synthesizer 1-chip 1-crystal direct frequency divider, 40-channel use only (designed for use in U.S.) 

LC7132 656 DIP 20 3021B 27MHz CB Transceiver PLL Freq. Synthesizer 1-chip 1-crystal direct frequency divider, 7-segment code program, 40-channel use (designed for 

use in U.S.) 

LC7135 650 DIP 20 3008A 27MHz CB Transceiver PLL Freq. Synthesizer 1-chip 1-crystal direct frequency divider, 22-channel use only (designed for use in West Ger-

many, Holland) 

LC7136 650 DIP 20 3008A 27MHz CB Transceiver PLL Freq. Synthesizer 1-chip 1-crystal direct frequency divider, 40-channel use (designed for use in U.K.) 

LC7137 650 DIP 20 3021B 27MHz CB Transceiver PLL Freq. Synthesizer 1-chip 1-crystal direct frequency divider, 40-channel use only (designed for use in U.K.) 

LC7181 660 DIP 20 3008A CB Transceiver Channel Selector System (Controller) Up/down counter and channel output, BCD output, 40-channel use (designed for use in U.S.) 

LC7184 667 DIP 20 3008A CB Transceiver Channel Selector System 12-channel CB transceiver channel scan system available in conjunction with LC7191 (designed 

for use in West Germany) 

LC7191 660 DIP 20 3008A CB Transceiver Channel Selector System (Display use) Decoder and LED driver for channel display of LC7181, LC7184 

LC7200 670 DIP 42 3014A Electronic Tuning (SL2 System) Controller Manual, up/down, search, preset tuning, 5 channels each of FM, MW presettable 

LC7201 670 DIP 42 3014A Electronic Tuning (SL2 System) Controller Manual, up/down, search, preset tuning, 6 channels each of FM, AM presettable 

LC7203 670 DIP 42 3014A Electronic Tuning (SL2 System) Controller Manual, up/down, search, preset tuning, 6 channels each of FM, AM presettable 

Continued on next page. 



Continued from preceding page. 

_. AUDIO APPLICATIONS(ACCESSORIES FOR AUDIO EQUIPMENT /!LEVEL METERS/FREQUENCY INDICATORS/ 

0 ELECTRONIC TUNING SYSTEMS/CB TRANSCEIVERS) 

Case 

Type Number Page Package Circuit Functions & Applications Main Specifications 
Package Pins 

No. 

LC7207 670 DIP 42 3014A Electronic Tuning (SL2 System) Controller Manual, up/down, search, preset tuning, 7 channels each of FM, AM presettabte 

LC7210 691 DIP 28 3012A PSL2 Electronic Tuning System PSL2 system tuning use (kit available with control microcomputer, preset memory, nonvolatile 

memory) 

LC7220 699 DIP 42 3025B PLL Electronic Tuning System for FM/AM Radio (Designed for use in U.S.). FM/MW, 18-dot analog display, VDD=5V, fref=7.2MHz, used with 

LB3500 (1/8 prescaler) 

LC7221 699 DIP 42 3025B PLL Electronic Tuning System for FM/AM Radio (Designed for use in Japan), FM/MW, 18-dot analog display, VDD=5V, fref=7.2MHz, used with 

LB3500 ( 1 /8 prescaler) 

LC7222 699 DIP 42 3025B PLL Electronic Tuning System for FM/AM Radio (Designed for use in Europe), FM/MW, 18-dot analog display, VoD=5V, fref=7.2MHz, used with 

LB3500 (1/8 prescaler) 

LC7223 713 DIP 42 3025B PLL Electronic Tuning System (Designed for use in Japan), same as LC7221, AM1629kHz receivable 

LC7225 699 QIP 64 3026B PLL Electronic Tuning System for FM/AM Radio (Designed for use in U.S.), FM/MW, 18-dot analog display, VDD=5V, fref=7.2MHz, used with 
LB3500 (1/8 prescaler) 

LC7226 699 OIP 64 3026B PLL Electronic Tuning System for FM/AM Radio (Designed for use in Japan), FM/MW, 18-dot analog display, VDD=5V, fref=7.2MHz, used with 

LB3500 ( 1 /8 prescaler) 

LC7227 699 QIP 64 3026B PLL Electronic Tuning System for FM/AM Radio (Designed for use in Europe), FM/MW, 18-dot analog display, VDD=5V, fref=7.2MHz, used with 

LB3500 (1/8 prescaler) 

*LM7000 910 DIP 20 3021B Direct PLL Electronic Tuning System On-chip IF counter, on-chip high-speed programmable divider capable of direct dividing FM 

band VCO frequency 

LC7250 727 DIP 42 3014A Digital 4-Digit Frequency Indicator (LED) with Clock Reference frequency 4MHz, used with 1/100 prescaler, FM/MW/LM, static display, clock 

LC7253 746 DIP 42 3014A Digital 5-Digit Frequency Indicator (FLT) with Clock Reference frequency 4MHz, used with 1/100 prescaler, FM/SW/MW/LW, static display, clock 

LC7257 764 DIP 42 3014A Digital 5-Digit Frequency Indicator (LED) Reference frequency 4MHz, used with 1/100 prescaler, FM/SW/MW/LW, static display 

LC7258 764 DIP 42 3014A Digital 5-Digit Frequency Indicator (FLT) Reference frequency 4MHz, used with 1/100 prescaler, FM/SW/MW/LW, static display 

LC7265 780 DIP 28-S 3029A Digital 5-Digit Frequency Indicator (LED) Reference frequency 7.2MHz, used with 1/8 prescaler (LB3500), FM/MW/LW, static display 

LC7266 780 DIP 28-S 3029A Digital 5-Digit Frequency Indicator (FLT) Reference frequency 7.2MHz, used with 1/8 prescaler (LB3500). FM/MW/LW, static display 

*LC7267 789 DIP 42 3025B Digital 5-Digit Frequency Indicator (LED) with Clock Reference frequency 7.2MHz, used with 1/8 prescaler (LB3500), FM/MW/LW, static display, 

clock 

*LC7268 789 DIP 42 3025B Digital 5-Digit Frequency Indicator (FLT) with Clock Reference frequency 7.2MHz, used with 1/8 prescaler (LB3500), FM/MW/LW, static display, 

clock 

LC7500 796 DIP 16 3006A Electronic Volume Controller Electronic volume control system available in conjunction with LA2600, on-chip 5-bit up/down 

counter 

LC7510 801 DIP 18 3007A 3-Piece Automatic Cuing System for Tape Recorder 

LC7512 801 DIP 18 3007A 3-Piece Automatic Cuing System for Tape Recorder [Automatic forward or backward cuing of desired music up to 3 pcs. from prerecorded tape] 

(Automatic programming of preceding or following 1 stable operation against noise pulse in unrecorded area and sound cut in recorded area 

piece) 

LC7515 813 DIP 20 3021B 5-Piece Automatic Cuing System for Tape Recorder Automatic forward or backward cuing of desired music up to 5 pcs. 

LC7517 821 DIP 20 3010A 7-Piece Automatic Cuing System for Tape Recorder Automatic forward or backward cuing of desired music up to 7 pcs. 

LC7530 839 DIP 20 3008A Electronic Volume Controller (ichannels, 16 steps, LED Total resistance 50k.Q, pins for volume up/down and initialization, attenuation curve approach-

display) r,:;: :-):-;;-.:. 



... ... 

LC7533 
LC7534M 

*LC7520 

LC7560 

LC7570 
LC7572 
LC7550 
LC7555 
LC7556 

LC7815 

LC7815H 

LC7816 

LC7817 

*LC7820 

LC7910 
LM8523 

843 

843 

830 

830 

861 

864 

845 

852 

852 

868 

876 

884 

891 

898 

903 

915 

DIP 16 
MFP 20 

DIP 28 

OIP 64 

DIP 40 
DIP 18 

OIP 64 

DIP 42 

DIP 42 

DIP 28 

DIP 28 

DIP 28 

DIP 28 

DIP 28 

DIP 16 

DIP 42 

3006A Electronic Volume Controller (2 channels, 16 steps) 3V operation, total resistance 50kQ, volume up/down, attenuation curve approaching type A 
30368 Electronic Volume Controller (2 channels, 16 steps), 3V operation, total resistance 50kQ, volume up/down, attenuation curve approaching type A 

Headphone Stereo Applications 

3012A Graphic Equalizer ECS System Breakdown voltage 40V, 7 bands each of right/left, 2d8/step±1 OdB variable with up/down 

switch 
3057 Graphic Equalizer ECS System, LCD Driver 1 /2 duty LCD drive, spectrum analyzing display of band-pass signal strength (7 bands, 2dB/step 

11-dot display) 
3025B FL Static Driver 34-segment output, on-chip pull-down resistor, 5-step AD converter 
3007A Preset Address Display LED Driver 16-dot display, 0 to F hexadecimal display, 0 to 19 decimal display 
30268 Level Meter (FL Tl with Peak Hold Function 24 dots x 2 channels, static display, peak hold function 
3014A Level Meter (FL Tl with Peak Hold Function 12 dots x 2 channels, static display, peak hold function 
3014A Level Meter (FLT) with Peak Hold Function 12 dots x 2 channels, static display, peak hold function, mirror image pin assignment as against 

LC7555 
3029A 2-Pole 4-Position Function Switch, LED Display Driver, 4.5 to 18V /single-supply, ±4.5 to ±9V /dual-supply 

Muting Function 

3029A 2-Pole 4-Position Function Switch, LED Display Driver, 4.5 to 23\1/single-supply, ±4.5 to ±11.5V /dual-supply 
Muting Function 

3029A 2-Pole 4-Position Function Switch, LED Display Driver, ±18V /dual-supply 
Muting Function 

3012A 2-Pole 4-Position Function Switch, LED Display Driver, ±18V /dual-supply 
Muting Function 

3029A 2-Pole 4-Position Function Switch, Tape Monitor Breakdown voltage 40V, microcomputer-controlled, graphic equalizer input/output function 
Function, Muting Function 

3006A 6-Bit 64-Step AD/DA Converter Single 5V supply, serial/parallel data output/input 
3014A Counter for Tape Recorder Direct drive capability of 4-digit LED/FLT, reference frequency 50/60Hz, blanking pin 



-a 
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OTHER APPLICATIONS(TELEPHONE APPLICATIONS, ELECTRONIC MUSICAL INSTRUMENT APPLICATIONS) 

Case 

Type Number Page Package Circuit Functions & Applications Main Specifications 
Package Pins 

No. 

•LC7150 929 DIP 18 3007A PLL for Cordless Telephone On-chip PLL for transmission/reception, on-chip unlock detector, guard tone, standby function 

LC7350 933 DIP 18 3007A Pulse Dialer Low-voltage operation (VDD=1.5 to 3.5V), redial function 

LC7351 933 DIP 20S 30218 Pulse Dialer (with beep tone) Low-voltage operation (VDD=l .5 to 3.5V). redial operation, beep tone 

*LC7352 937 DIP 18 3007A Pulse Dialer Low-voltage operation (VDD=l .5 to 3.5V). redial function, (key entry L) 

LC7353 943 DIP 18 3007A Pulse Dialer Low-voltage operation (VDD=1.5 to 3.5V), redial function, (open drain) 

LC7354 943 DIP 20S 30218 Pulse Dialer (with beep tone) Low-voltage operation (VDD=1.5 to 3.5V), redial function, (open drain) 

LC7355 948 DIP 18 3007A Pulse Dialer Low-voltage operation (VDD=1.5 to 3.5V), redial function, (meeting domestic IDP requirement) 

LC7356 948 DIP 20S 3008A Pulse Dialer (with beep tone) Low-voltage operation (VDD=1.5 to 3.5V), redial function, (meeting domestic IDP requirement) 

*LC7360 954 DIP 22 3010A Tone/Pulse Switchable Dialer 31-digit (tone+ pulse) mix redial function 

*LC7365 960 DIP 16 3006A' Tone Dialer (DTMF signal generation) Wide operating voltage range (VDD=2.5 to 10V), DTMF signal generation, equivalent to S2559 

LC7450 966 DIP 16 3006A PLL for CATV RF Modulator Video carrier/audio carrier generator, on-chip 8.0MHz oscillator 

LC7460 969 DIP 16 3006A Remote Control Transmission 8-function optical transmission, on-chip 540kHz ceramic oscillator 

*LC7930 973 OIP 60 3055A LCD Driver 40-output segment driver or 20-output segment driver + 20-output back plate driver 

LM8071 979 DIP 24 3011A Master Tone Generator of Equal Tempered Scale for 13 fundamental tones for 1 octave, driven by 2-phase clock pulses generated by a main oscillator 

Electronic Organ 

LM8372 984 DIP 16 3006A Rhythm Pattern Generator Selectable rhythms: 8, outputs for pattern generation: 6, time: simple triple time, quadruple 
time, output pin for tempo lamp 

LM8471 988 DIP 28 3012A Rhythm Pattern Generator Selectable rhythms: 10, time: simple triple time, quadruple time, outputs for tone generator 
drive: 8, outputs for auto chord: 3, on-chip oscillator 

LM8972 992 DIP 16 3006A Rhythm Pattern Generator Selectable rhythms: 8, outputs for pattern generation: 5, time: simple triple time, quadruple 

time, output pin for tempo lamp 



DISCOUNTINUED PRODUCTS 

C MOS IC'S, LSl'S 

Type Number Replacement Package No. Circuit Functions & Applications Main Specifications 

LC5631 - - LCD Digital Watch VDD=1.5V (Ag battery-powered) 
LC5632 - - LCD Digital Watch V DD=3V (Li battery-powered) 
LC7110 - 3008A CB Transceiver PLL Frequency Synthesizer Reference frequency oscillator, 9-bit programmable counter 
LC7112 - 3008A CB Transceiver PLL Frequency Synthesizer Reference frequency oscillator, programmable counter N=3 to 511 
LC7113 - 3006A CB Transceiver PLL Frequency Synthesizer Reference frequency oscillator, programmable counter N=64 to 191 
LC7130 - 3008A CB Transceiver PLL Frequency Synthesizer Capable of direct dividing 16MHz band VCO frequency, BCD input, active filter 
LC7180 - 3008A CB Transceiver Channel Selector System Up/down counter and channel output ROM, 40 channels (U.S.) 
LC7190 - 3008A CB Transceiver Channel Selector System Up/down counter for channel memory and channel output ROM, 40 channels (U.S.) 
LC7259 - 3014A Digital Frequency Display (Green/Red LED) FM/AM digital frequency display, green LED direct drive, static display 

P MOS IC'S, LSl'S 

Type Number Replacement Package No. Circuit Functions & Applications Main Specifications 

LM3216 - 3003A Frequency Divider for Electronic Organ Low output impedance and 20kQ load drive capability 

LM8061 - 3011A Digital Clock, Timer -

LM8062 - 3011A Digital Clock, Timer -

LM8063 - 3011A Digital Clock, Timer -

LM8064 - 3011A Digital Clock, Timer -

LM8065 - 3011A Digital Clock, Timer -

LM8072 - 3011A Unequal Tempered Scale Generator for Electronic Driven by 2-phase clock pulses generated by a main oscillator 

Organ 

LM8081 - 3011A Channel Selector, Electronic SW Circuit for TV, Corresponding channel selection, bidirectional sequential channel selection, 12 cnannels pre· 

Radio, etc. settable 
LM8162 - 3011A Digital Clock, Timer -

LM8164 - 3011A Digital Clock, Timer -
LM8165 - 3011A Digital Clock, Timer -
LM8168 - 3011A Digital Clock, Timer -
LM8360 - 3013A Digital Clock Alarm Red LEC direct drivable (4 digits), FLT direct drivable 

~ LM8369 - 3008A Timer 1 to 9-hour timer using commercial frequency 

w LM8521 - 3014A Tape Counter LED, FLT direct drivable, stopwatch, auto stop, memory stop, zero stop, lap 

LM8948 - 3006A 7 Buffer H input level: 0 to 1V, L input level: -20 to -3.5V, maximum output voltage: -40Vmax. 



CASE OUTLINES 

Microcomputer/MOS IC Case Outlines 

• All of Sanyo microcomputer/MOS IC case outlines are illustrated below. 

• All dimensions are in mm, and dimensions which are not followed by min. or max. 
represent typical values. 

• No marking is indicated. 
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CASE OUTLINES 
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2. PRODUCT TYPES 

2.1 Product Types 

This HANDBOOK contains technical data on 
semiconductor devices available from Tokyo 
Sanyo Semiconductor Division as standard pro­
ducts and also on semiconductor devices being 
developed (as of March, 1984) for inclusion in our 
standard products. 

No technical data on custom-made semicon­
ductor devices or optional semiconductor devices 
are presented in this HANDBOOK. 

If the types or characteristics of semiconductor 
devices do not meet your requirements, you can 
ask consultation. We provide custom-made ver­
sions, new developments, and/or options of our 
semiconductor devices according to consultation. 

[Table 2.1] Sanyo Semiconductor Device 
Numbering System 

Type Description Registered 
Number with 

LAXXXX Monolithic bipolar linear IC Sanyo 

LBXXXX Monolithic bipolar digital IC Sanyo 

LCXXXX Monolithic C-MOS IC Sanyo 

LDXXXX Thin film IC Sanyo 

LMXXXX Monolithic P-MOS IC Sanyo 

STKXXX Thick film IC Sanyo 

2SAXXX High frequency PNP transistor EIAJ 

2SBXXX Low frequency PNP transistor EIAJ 

2SCXXX High frequency NPN transistor EIAJ 

2SDXXX Low frequency NPN transistor EIAJ 

2SFXXXX Reverse blocking thyristor EIAJ 

2SJXX P-channel FET EIAJ 

2SKXX N-channel FET EIAJ 

2SMXXX Bidirectional thyristor EIAJ 

1SXXXX Diode EIAJ 

TSXXX Silicon transistor Sanyo 

TGXXX Germanium transistor Sanyo 

DSXXX Silicon diode Sanyo 

DGXXX Germanium diode Sanyo 

szxx Reference diode Sanyo 

SZAXX Reference diode Sanyo 

SDTXXX Thermistor Sanyo 

2.2 Type Numbers 

Type numbers in Table 2.1 are roughly divided 
into two groups: EIAJ numbers and Sanyo num­
bers. 

(1) EIAJ (Electronic Industries Association of 
Japan) numbers 

These are serial numbers registered with the 
Electronic Industries Association of Japan. 

We use' EIAJ numbers for discrete transistors 
only. Some numbers may be followed by A, B, C, 
etc. to classify the characteristic. 

For semiconductor devices other than discrete 
transistors, we use Sanyo numbers described in (2) 
below. 

(2) Sanyo numbers 
Type numbers for integrated circuits are not 

standardized yet in the semiconductor industry. 
Each company has its own type numbers. 

Sanyo numbers for discrete transistors are tem­
porary ones, which are changed to EIAJ numbers 
after completion of thier development unless there 
arise special circumstances. 

For diodes, we use Sanyo numbers without 
changing to EIAJ numbers. 

2.3 Symbols 

Symbols are often used to represent the charac­
teristics of semiconductor devices. A simple de­
scription is given to each symbol presented in this 
HANDBOOK. No description is given to symbols 
which are self-explanatory or are not commonly 

used. 
Generally speaking, symbols and their suffixes 

are written in capital letters for DC characteristics 
and small letters for AC characteristics. This rule 
is observed in this HANDBOOK, with some excep­

tions. 
Suffixes are used to give supplementary ex­

planations to symbols. 
Fundamental electrical symbols and symbols 

used to denote figures are defined by JIS. In this 
HANDBOOK, symbols shown below are used to 
denote figures. 

Figure 109 106 103 1 o0 1 o-3 10-6 10-<) 10-12 

Symbol G M k m µ n p 

The following are units and their symbols used 
in this HANDBOOK. 

Voltage ........... . v 
Current ...... · ........ A 
Power ............... W 
Impedance . . . . . . . . . . . Q 
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Admittance ........... S 
Capacitance ........... F 
Inductance ........... H 
Time ............... sec (s), min, hour (h) 
Frequency . . . . . . . . . . . . Hz 
Gain ................ dB 
Phase angle . . . . . . . . . . . degree 
Relative humidity ....... % 
Temperature .......... QC 

The following are symbols used in this HAND­
BOOK. 

ACA 

AMR 

BW 

Cj, C0 

2fitweet 
gj, bj 

go,bo 

Ice. loo 

lcco 
ij, i0 

lo 

l1H. l1L 

loH. loL 

IL 

Sep 

q, ro 

Ta 

Tc 

Topg 

Tstg 

tf 

tstg 

ton 
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: Adjacent channel attenuation 
(unit: dB) 

: AM rejection (unit: dB) 

: Bandwidth (unit: Hz) 

: Input/output capacitance (unit: F) 

: Tweet interference (unit: dB,%) 

: Input conductance, Yi=gi+jbi 
(unit: S) 

: Output conductance, y0 =g0 +jb0 

(unit: S) 

: Current dissipation (unit: A) 

: Quiescent current (unit: A) 

: Input/output current (unit: A) 

: Output current in amp (unit: A) 

: H/L-level input current (unit: A) 

: H/L-level output current (unit: A) 

: Lamp drive current (multiplex IC) 
(unit: A) 

: Current in pin n (unit: A) 

: Noise figure (unit: dB) 

: Power bandwidth (unit: Hz) 

: Power dissipation in IC (unit: W) 

: Allowable power dissipation 
(unit: W) 

: Power gain (unit: dB) 

: Usable sensitivity (unit: dB, dB/m, 
V,V/m) 

: Stereo separation (unit: dB) 

: Input/output resistance (unit: ill 
: Ambient temperature (unit: QC) 

: Case temperature (unit: QC) 

: Operating temperature (unit: QC) 

: Storage temperature (unit: QC) 

: Fall time (unit: sec) 

: Storage time (unit: sec) 

: Turn-on time=delay time td+rise 
time tr (unit: sec) 

toff : Turn-off time=storage time tstg+fall 
time tf (unit: sec) 

THO : Total harmonic distortion 
(no unit,%) 

Vee : Supply voltage ~unit: V) 

Vee max : Maximum supply voltage (unit: V) 

Voo, Voomax• VGG· VGGmax 
: Supply voltage for MOS IC (unit: V) 

Vj, v0 : Input/output voltage (unit: V) 

V1 H, V1 L : H/L-level input voltage (unit: V) 

VoH, Vol : H/L-level output voltage (unit: V) 

VL : Lamp lighting level (unit: V) 

: Voltage on pin n (unit: V) 

: Voltage on pin m to pin n (unit: V) 
lm-n is defined likewise. 

: Output noise voltage (unit: V) 

: Voltage gain (unit: dB) 

: Maximum sensitivity (unit: dB, 
dB/m, V, V/m) 

: Output short-circuit forward transfer 
admittance 

Yt= lytl exp (jrpf) (unit: S) 

Besides the above-mentioned, the following 
established symbols are used. Ground-Gnd, load 
resistance - RL, signal to noise ratio - S/N, AGC 

voltage - V AGC· oscillation voltage - Vose• oscil­
lation voltage variation - l::N osc, input - IN (or 
in, input, etc.). output - OUT (or out, output, 
etc.), impedance elements - R, L, C, time - t. 



2. PRODUKTTYPEN UND SYMBOLE 

2.1 Produkttypen 

In diesem Handbuch sind von Sanyo entwickel­
te, hergestellte und in den Handel gebrachte Stand­
ardprodukte enthalten. 

Auch flir zur Zeit (Marz 1984) in der Entwickl­
ung befindliche Produkte werden die Oaten 
angegeben. Spezialanfertigungen und Sonderzu­
behi:ir sind nicht in diesem Handbuch enthalten. 

Wenn die Kennwerte der Produkte nicht den 
Anforderungen des Kunden entsprechen, stehen 
wir zur Beratung bereit. Wir bieten kundenspezifi­
sche Versionen, neue Entwicklungen und/oder 
Optionen unserer Produkte gemaB Beratung. 

Tabelle 2.1 Sanyo Halbleiter-Produkte 
Sortentabelle 

Typen- Beschreibung Registriert Nummer 

LAXXXX Monolithischer Bipolar-Linear- Sanyo 
IC 

LB XX XX Monolithischer Bipolar-Digital- Sanyo 
IC 

LCXXXX Monolithischer C-MOS IC Sanyo 

LDXXXX Dunnschicht-IC Sanyo 

LMXXXX Monolithischer P-MOS IC Sanyo 

STKXXX Dickschicht-IC Sanyo 

2SAXXX Hoc hfrequ enz-PN P-T ra nsistor EIAJ 

2SBXXX N iederfrequenz-PN P-Transistor EIAJ 

2SCXXXX H ochfreq uenz-N PN-Tra nsi star EIAJ 

2SDXXX N iederfrequenz-N PN-Transistor EIAJ 

2SFXXXX Ruckwiirts sperrender Thyristor EIAJ 

2SJXX P-Kanal-F ET EIAJ 

2SKXX N-Kanal-FET EIAJ 

2SMXXX 2-Weg-Thyristor EIAJ 

1SXXXX Diode EIAJ 

TSXXX Silizium-Transistor Sanyo 

TGXXX Germanium-Transistor Sanyo 

DSXXX Silizium-Diode Sanyo 

DGXXX Germanium-Diode Sanyo 

szxx Zenerdiode Sanyo 

SZAXX Referenzdiode Sanyo 

SDTXXX Thermistor Sanyo 

2.2 Typennummern 

Wie aus Tabelle 2.1 ersichtlich, gibt es verschie­
dene Typennummern, diese Nummern fallen 
hauptsachlich in eine der beiden Gruppennumm­
ern der EIAJ (Elektronic Industries Association of 

Japan) und Sanyo-Nummern. 

(1) EIAJ-Nummer 
Es handelt sich hierbei um die Folgenummer, 

die von der EIAJ dem Produkt zugewiesen wird, 
und zwar in der Reihenfolge der Beantragung 
durch ein Mitglied der EIAJ gemaB den durch den 
EIAJ vorgegebenen Spezifikationen und Klassifik­
ationen. 

EIAJ-Nummern werden nur flir unsere diskre­
ten Transistoren verwendet. A, B oder C usw. ki:in­
nen zu EIAJ-Nummern hinzugefugt werden, um 
zusatzliche Eigenschaften bzw. Kennwerte eines 
Produkts auszuweisen. Alie weiteren Halbleiterer­
zeugnisse von Sanyo werden durch die Sanyo-

, Nummern (2) identifiziert. 

(2) Sanyo-Nummern 
Bei !Cs liegt es in der Natur der Sache, daB ihre 

Numerierung noch nicht genormt ist und die Her­
steller jeweils eigene Numerierungssysteme fur 
ihre IC-Produkte verwenden. 

Sanyo-Nummern werden im allgemeinen wahr­
end der Entwicklung vorubergehend fUr diskrete 
Transistoren verwendet. Nachdem die Entwickl­
ung abgeschlossen ist, werden diese Nummern 
grundsatzlich gegen EIAJ-Nummern ausgetauscht, 
falls nicht ausdrucklich anderweitig festgelegt ist. 
Fur Dioden bleiben Sanyo-Nummern erhalten. 

2.3 Fur Halbleiterprodukte verwendete Symbole 

Symbole werden auch zur Darstellung der 
Kennwerte von Halbleiterprodukten verwendet. 
Die in diesem Handbuch verwendeten Symbole 
werden in diesem Abschnitt kurz vorgestellt. Es 
sind jedoch keine Symbole enthalten, die nur die 
Bedeutung enthalten bzw. solche ohne Assoziation 
zu mehreren Modellen. 

Mit einigen wenigen Ausnahmen werden fUr 
Symbole und Zusatze, die die G leichstromwerte 
veranschaulichen, GroBbuchstaben verwendet und 
fUr Wechselstromwerte Kleinbuchstaben. Der an 
ein Symbol angehangte Zusatz (Suffix) weist auf 
externe Merkmale des Symbols hin. 

Die grundlegenden Symbole fur Elektrizitat 
und die Anzahl Stellen sind durch JIS (Japanischer 
I ndustrie-Standard) definiert. In diesem Handbuch 
wird die Anzahl der Stellen durch die folgenden 
Symbole dargestellt: 
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Anzahl Stellen 
109 106 103 1 o0 10-3 1 o-6 1 o-9 1 0-12 

Symbol 

G M k m µ n p 

Die grundlegenden elektrischen Ausdrucke 
werden durch die folgenden Symbole dargestellt: 

Spannung ............ V 
Strom ............... A 
Leistung ............. W 
lmpedanz ............ n 
Admittanz ............ S 
Kapazitat . . . . . . . . . . . . F 
I ndu ktivitat . . . . . . . . . . . H 
Zeit ................ sec (s), min, hour (h) 
Frequenz . . . . . . . . . . . . Hz 

Dezibel .............. dB 
Phasenwinkel .......... Grad ( 0 ) 

Relative Luftfeuchtigkeit . . % 
Temperatur ........... °C 

Die hauptsachlichen elektrischen Symbole 
werden basierend auf der obigen Zeichenverein­
barung wie folgt dargestellt: 

ACA : Einzelsignal-Selektivitat 

AMR 

BW 

2fitweet 

90, bo 

Ice, loo 

lcco 

ij, i0 

lo 

In 

NF 

PBW 
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(Einheit: dB) 

: AM-Unterdruckung (Einheit: dB) 

: Bandbreite (Einheit: Hz) 

: Eingangs/ Ausgangs-Kapazitat 
(Einheit: F) 

: Hochton-Storverhaltnis 
(Einheit: dB,%) 

: Eingangsleitwert, Yi"79i+jbi 
(Einheit: S) 

: Ausgangsleitwert, y 0 =g0 + jb0 

( Einheit: S) 

: Verluststrom (Einheit: A) 

: Ruhestrom (Einheit: A) 

: Eingangs/Ausgangs-Strom 
(Einheit: A) 

: Ausgangsstrom durch die Verstar­
ker-Schaltkreise (Einheit: A) 

: Eingangsstrom mit hohem/nie­
drigem Pegel (Einheit: A) 

: Ausgangsstrom mit hohem/nie­
drigem Pegel (Einheit: A) 

: Lampentreiberstrom (Multiplex-
ICs) (Einheit: A) 

: Strom durch Stift n (Einheit: A) 

: Rauschfaktor (Einheit: dB) 

: Leistungsbandbreite, gemessen 
mit konstanten Klirrfaktor 
(Einheit: Hz) 

PG 

Sep. 

Tc 

To pg 

Tstg 

Tf 

tstg 

ton 

to ff 

THO 

Vee 

Vee max. 

: Verlustleistung von IC unter besti­
mmten Bedingungen (Einheit: W) 

: Max. zulassiger Wert der Verlustl­
eistung (Pd). (Einheit: W) 

: Leistungsverstarkung 
(Einheit: dB) 

: Effektive Empfindlichkeit 
(Einheit: dB, dB/m, V, V/m) 

: Stereokanaltrennung 
(Einheit: dB) 

: E ingangs/ Ausgangs-Widerstand 
(Einheit: Q) 

: Umgebungstemperatur 
(Einheit: °C) 

: Gehausetemperatur (Einheit: °C) 

: Betriebstemperatur (Einheit: °C) 

: Lagertemperatur (Einheit: °C) 

: Abfallzeit (Einheit: sec) 

: Speicherzeit (Einheit: sec) 

: Einschaltzeit, t 0 n = Verzogerungs­
zeit td + Anstiegszeit tr 
( Einheit: sec) 

: Ausschaltzeit, t 0 ff = Speicherzeit 
tstg + Abfallzeit tf (Einheit: sec) 

: Gesamtklirrfaktor (Einheit: keine 
oder%) 

: Versogungsspannung (Einheit: V) 

: Max. Nennwert von V cc 
(Einheit: V) 

Voo, Voomax, VGG, VGG max. 
: Versorgungsspannung. Vee wird 

nicht immer fur MOS ICs ver­
wendet, da die Spannungsver­
sorgung auf verschiedene Weise 
erfolgt. (Einheit: V) 

Vj, V0 

VG 

: Eingangs/Ausgangsspannung 
(Einheit: V) 

: Eingangsspannung mit hohem/ 
niedrigem Pegel (Einheit: V) 

: Ausgangsspannung mit hohem/ · 
niedrigem Pegel (Einheit: V) 

: Lampenleuchtpegel (Einheit: V) 

: Spannung an Stift n (Einheit: V) 

: Spannung von Stift m an Stift n 
(Einheit: V) 

Das gleiche gilt flir Im -n. 

: Ausgangsrauschspannung 
(Einheit: V) 

: Spannungsverstarkung 
(Einheit: dB) 

: Max. Empfindlichkeit (Einheit: 
dB, dB/m, V, V/m) 



: Admittanz fLir Ausgangs-Kurz­
sch I u ~-Vorwiirts-Spannu ngsu ber­
setzu ng 

Yf = I Yt I exp (j<j>f) (Einheit: S) 

Daruberhinaus wird eine allgemein ubliche 
Benennung verwendet fur Ausdrucke wie Erdung 
(Gnd), Lastwiderstand (RL), Fremdspannung­
sabstand (S/N), AGC-Spannung (V AGG), Sch­
wingspannungsschwankung (Voscl. Eingang (IN, 
in, oder input), Ausgang (OUT, out, oder output), 
I mpedanzelemente ( R, Loder C), Zeit (t) usw .. 
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2. NUMEROS DE TYPE ET SYMBOLES 
UTILISES DANS CE MANUEL 

2.1 Numeros de type 

Les numeros de types indiques dans de manuel 
sont ceux des types standard qui sont fabriques 
maintenant (mars 1984) et le seront dans un avenir 
proche. Les commandes speciales n'y figurent pas. 

Regardez ce manuel, et s'il y a un produit ou 
une caracterisque qui ne vous conviennent pas, 
n'hesitez pas a nous consulter. Nous pouvons 
mettre a votre disposition des produits sur com­
mande, mettre au point de nouveaux produits ou 
des caracteristiques specifiques. 

Tableau 2.1 Liste des denominations des 
semi-conducteurs Sanyo 

Numero Description de type 

LAXXXX Cl lineaire bipolaire 
monolithique 

LBXXXX Cl digital bipolaire 
monolithique 

LCXXXX Cl monolitique C-MOS 

LDXXXX Pellicule Cl 

LMXXXX Cl monolitique P-MOS 

STKXXX Pellicule Cl 

2SAXXX Transistor haute frequence 
PNP 

2SBXXX Transistor basse freq_uence 
PNP 

2SCXXX Transistor haute frequence 
NPN 

2SDXXX Transistor basse frequence 
NPN 

2SFXXXX Thyristor a blocage inverse 

2SJXX FET de canal P 

2SKXX FET de canal N 

2SMXXX Thyristor bidirectionnel 

1SXXXX Diode 

TSXXX Transistor au silicium 

TGXXX Transistor au germanium 

DSXXX Diode au silicium 

DGXXX Diode au germanium 

szxx Diode double 

SZAXX Diode double 

SDTXXX Thermistor 

2.2 Numero de produit 

Enregistre 
sous 

Sanyo 

Sanyo 

Sanyo 

Sanyo 

Sanyo 

Sanyo 

EIAJ 

EIAJ 

EIAJ 

EIAJ 

EIAJ 

EIAJ 

EIAJ 

EIAJ 

EIAJ 

Sanyo 

Sanyo 

Sanyo 

Sanyo 

Sanyo 

Sanyo 

Sanyo 

11 y a beaucoup de numeros de produits 
(numero de type) dans le tableau 2.1, mais les 
plus importants sont les numeros E IAJ et SANYO. 
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( 1) Numeros de !'Electronic Industries Associa­
tion of Japan (EIAJ) 

Ce sont les numeros attribues selon l'ordre 
d'enregistrement, conformement a la classification 
et prescription fixees. 

Maintenant, dans notre societe, nous nous con­
sacrons a !'application des transistors de guidage de 
disque, et a la fin, ii y a aussi la classification des 
caracteristiques A, B, C, etc. 

Les autres semi-conducteurs portent un numero 
SANYO (2). 

(2) Numero SANYO 
En ce qui concerne les caracteristiques des Cl, 

aujourd'hui, _ dans notre pays, elles ne sont pas 

uniformes, et chaque societe leur donne ses prop­
res numeros. 

De plus, en principe, les numeros des transistors 
de guidage de disque SANYO, sont provisoires, et 
a la fin de l'etape de mise au point, ils seront con­
vertis s'il n'y a pas de probleme special' en nu­

meros EIAJ. 
Pour les diodes, le numero SANYO sera utilise 

tel quel. 

2.3 Symboles et abreviations utilises pour les 
semi-conducteurs 

Si on veut indiquer les caracteristiques d'un 
semi-conducteur, souvent sans symbole, on utilise 
l'abreviation. lei, nous vous donnons une proposi­
tion et explication simples de ces symboles et 
abreviations. Cependant, nous resumerons lorsque 
!'explication n'est pas necessaire, ou si differents 
types possedent les memes caracteristiques. 

En general, le symbole et le chiffre annexe sont 
majuscules pour les caracteristiques du courant 
continu, et minuscules pour le courant alternatif. 
II y a des exceptions, mais elles sont conformes a 
!'usage. 

Le chiffre est un complement du symbole. 
Le symbole qui indique fondamentalement un 

symbole electrique et son crnfficient sont detinis 
par J IS, ma is nous vous donnons le tableau de 
crnfficients suivants pour ce manuel. 

Crnfficient 109 106 103 1 o0 10-3 1 o-6 10-9 10-12 

GMk mun p 

Les unites utilisees sont les suivantes: 



Tension ........... V 
Courant ........... A 
Puissance .......... · P 
Impedance ......... .Q 

Admittance ......... S 
Capacitance . . . . . . . . . F 
Inductance . . . . . . . . . H 
Temps ............ sec. (s), min, heure (h) 

Frequence . . . . Hz 
Gain. . . . . . . . . . . . dB 
Phase angulaire. . . . . degre 
Humidite relative ..... % 
Temperature ........ °C 

Sur la base des elements precedents, nous vous 
donnons la liste des abreviations principales: 

ACA 

AMR 

BW 

Cj, C0 

2fitweet 

Qj, bj 

Ice, loo 

lcco 

lo 

l1H, l1L 

loH, loL 

NF 

PBW 

: Degre de choix d'un signal 
(unite: dB) 

: Rapport de pression AM (unite: dB) 

: Largeur de bande (unite: Hz) 

: Capacitance d'entree et de sortie 
(unite: Hz) 

: Rapport de brouillage (unite: dB,%) 

: Conductance d'entree Yi=gi+jbi 
(unite: S) 

: Conductance de sortie, y 0 =g0 +jb0 

(unite: S) 

: Courant consomme (unite: A) 

: Courant sans signal (unite: A) 

: Courants d'entree et de sortie 
(unite: A) 

: Courant de sortie du circuit d'ampli­
fication (unite: A) 

: Puissance d'entree H, courant de 
niveau L (unite: A) 

: Puissance de sortie H, courant de 
niveau L (unite: A) 

: Courant d'entralnement de lampe 
(Cl multiplex) (unite: A) 

: Courant circulant dans la fiche n 
(unite: A) 

: Ccefficent de bruits parasites 
(unite: dB) 

: Largeur de la bande de puissance 
de sortie (unite: Hz) 

: Courant consomme par le Cl sur la 
base de conditions subsidiaires 
(unite: W) 

: Tolerance de consommation de cour­
ant (unite: W) 

PG : Gain de courant (unite: dB) 

SEP. 

Topg 

Tstg 

: Sensibilite utile (unites: dB, dB/m, 
V,V/m) 

: Degre de separation stereo 
(unite: dB) 

: Resistance aux puissances d'entree et 
de sortie (unite: .Q) 

: Temperature ambiante (unite: °C) 

: Temperature du cas (unite: °C) 

: Temperature de fonctionnement 
(unite: °C) 

: Temperature ambiante maintenue 
(unite: °C) 

: Temps de chute. Detinision du cir­
cuit de mesure (unite: sec) 

: Temps d'emmagasinage (unite: sec) 

: Temps d'ouverture =temps de retard 
td + temps de montee tr (unite: sec) 

: Temps de fermeture = temps d'em­
magasinage tstg + temps de chute tt 
(unite: sec) 

THD : Taux de distorsion des hautes fre-
quences (unite: aucune. % ) 

Vee : Temps d'alimentation (unite: V) 

Vee max : Tension d'alimentation maxi 
(unite: V) 

Vop, Voo max• VGG, VGG max 

Vj, V0 

: Dans le cas du Cl MOS, ii ya des cas 
ou le Vee n'est pas indique, cela 
signifie une tension dui differe de par 
son mode d'application (unite: V) 

: Tensions d'entree et de sortie 
(unite: V) 

V1H, V1L : Puissance d'entree H, niveau de 
tension L (unite: V) 

VoH, Vol : Puissance de sortie H, niveau de 
tension L (unite: V) 

VL : Niveau d'allumage de lampe 
(unite: V) 

: Tension de la fiche n (unite: V) 

: Tension de la fiche m par rapport a 
la fiche n (unite: V) 
lm-n est defini de la meme maniere 

: Tension parasite de puissance de 
sortie (unite: V) 

: Gain de tension (unite: dB) 

: Sensibilite maxi (unites: dB, dB/m, 
V, V/m) 

: Admittance de transmission de court­
circuitage de la puissance de sortie 

Vt= I Vt I exp (jef>f) (unite: S) 
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En outre, les autres elements, mise a la masse 
Gnd, resistance a la charge RL, taux de bruits para­

sites par rapport aux signaux S/N, tension AGC 

VA Ge, tension d'oscillation Vose, variation de 
tension d'oscillation !::Nose, puissance d'entree IN 
(ou in, input, apr ex.), puissance de sortie OUT 
(ou out, output, par ex.), donnees d'impedance R, 
L, C, unite de temps t, sont ordinaires. 
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3. MAXIMUM 

3.1 Necessity and Meaning of Maximum Ratings 

Because of the exponential dependence of the 
carrier density in a semiconductor device on tem­
perature, integrated circuit function is significantly 
affected by temperature. 

If a high voltage is applied to the PN junction in 
an integrated circuit, carriers receive energy and 
the cumulative multiplication of carriers may take 
place to ca.use electron avalanche, res1Jlting in an 
abrupt voltage drop. Current does not cause such 
an abrupt change as caused by voltage, but may 
cause gradual changes in characteristics, whereby 
a semiconductor device becomes functionally use­
less; and further, power dissipation at the junction, 
i.e. the product of current and voltage, may be 
converted into thermal energy, thereby leading 
to thermal breakdown of the semiconductor 
device. Thus, voltage, current, power dissipation 
constitute important parameters which limit the 
operating functions of semiconductor devices. 

It is necessary for the user to observe limiting 
values specified for voltage, current, power dissipa­
tion, and temperature applicable to any integrated 
circuit of a specified type. These limiting values 
are called "Maximum Ratings". 

J IS C7030 (Testing Methods for Transistors) 
defines absolute maximum ratings as follows: 

Absolute maximum ratings are limiting 
values of operating and environmental condi­
tions applicable to any transistor device of a 
specified type as defined by its published data. 
These limiting values must not be exceeded 
under the worst probable conditions. The tran­
sistor device manufacturer chooses these values 
to guarantee normal operation of the device. 

Maximum ratings for integrated circuits, though 
not yet defined by JIS, are defined by replacing 
the above-mentioned "transistor" by "integrated 
circuit". It should be noted, however, that when 
one rating reaches its maximum value another 
rating is not allowed to exceed its maximum value. 
For example, it is assumed that when current with­
in its maximum allowable value is fed under un­
favorable conditions where heat is removed less 
than intended the maximum power dissipation is 
exceeded. This is a wrong use of an integrated 
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circuit because the maximum power dissipation is 
exceeded though current feeding involves no 
problem. Unconditional current feeding is not 
al lowed even if such current does not exceed its 
maximum ·allowable value, and at the same time 
other maximum ratings must not be exceeded. 

In determining maximum ratings, it is necessary 
to consider not only such properties of semicon­
ductor chips as mentioned above but also structur­
al material other than semiconductor chip itself, 
mold resin, chip soldering material. 

For circuit design, thermal design of electronic 
equipment, it is strictly prohibited to use semicon­
ductor devices in a state where absolute maximum 
ratings are exceeded. This is the first step toward 
using semiconductor devices properly. 

3.2 Maximum Voltage Ratings 

Integrated circuits have a lot of PN junctions. If 
voltage applied to the PN junction is increased, the 
cumulative multiplication of carriers attributable 
to high electric field in space charge layer of the 
junction may cause electron avalanche to occur, 
thereby resulting in a very large current flow that 
may break down the PN junction when the resist­
ance of a limiting resistor is not large enough. 

Avalanche multiplication factor M at the PN 
junction is given experimentally by Miller as 

follows: 

1 
M = 1 -(VA/Vs)n ............... (1) 

where VA : Applied voltage 
Vs : Voltage at M = 00 , that is, Vs is the 

voltage at which electron avalanche 
causes collector current to flow on a 

large scale. 

Maximumvoltageratings(VGG max' Voo max' 
etc.) specified on catalogs are generally fixed, with 
the variations in device characteristics considered, 
so that the voltage (especially drain voltage) at 
each PN junction does not exceed the above­
mentioned Vs. Generally speaking, the larger the 
resistivity on the high-resistance side of the PN 
junction becomes, the higher Vs becomes. 

Besides PN junction breakdown, if the polarity 
of the PN junction is reversed contrary to the de-
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sign or a high voltage is applied to the field isolator 
that isolates internal elements (MOS transistor, 
etc.), forming a channel in the field area, a large 
current flow may occur in an unexpected region, 
resulting in breakdown of the integrated circuits. 
Latchup in C-MOS integrated circuits, being also in 
the same category as this phenomenon, causes 
internal parasitic thyristor to be turned on by ex­
ternal trigger voltage, holding large current and 
leading to breakdown of the integrated circuits. 

Therefore, care should be taken that voltage 
having the opposite polarity from that specified 
must not be applied to the PN junction by the 
action of external pulse or through misoperation. 
Such voltage, even if applied, must not exceed 
0.3V. This specific value may be specified on 
catalogs; but even if not specified, this rule must 
be observed. For input voltage or output voltage, 
there are some cases where this value on catalogs 
is with respect to Voo, instead of GND. Channel 
formation in the field area and latchup in C-MOS 
integrated circuits are not expressly specified, but 
these phenomena can never occur as long as maxi­
mum voltage applied to each pin is observed. 

MOS integrated circuits are such that channel 
current is controlled by applying voltage across 
gate and substrate or source. Silicon dioxide is 
~ostly used for gate oxide. Normally, an electric 
field of approximately 10MV/cm, which differs 
with oxide thickness and quality (particularly, 
defect density), causes breakdown of this oxide 
(ex. 100V for an oxide thickness of 1 OOOA). 
Breakdown of the PN junction is caused by ava­
lanche current, while breakdown of this oxide is 
caused instantly by corona discharge. According 
to the latest information, if voltage is applied for a 
long time even in a low electric field, breakdown 
may occur at a lower voltage. Surge voltage, even 
if its pulse width is small, can cause breakdown 
easily. Almost all the MOS integrated circuits de­
veloped recently contain a protector in the gate 
area and their data show that their breakdown 
strength is equal to that of bipolrar integrated cir­
cuits. 

The above-mentioned leads to maximum volt­
age ratings of MOS integrated circuits defined 
below. 

(1) Maximum supply voltage 

Voo max. VGG max• Vee max• Vss max• 
etc. 

(2) Maximum voltage on input/output pin 

V1N max• VouT max. etc. (May be de-
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fined by peak value.) 
(3) Maximum voltage on pin 

Designing so that these maximum voltage rat­
ings are not exceeded involves no problem in 
practical use, even if no details of the internal cir­
cuit of a MOS integrated circuit are known to you. 

3.3 Maximum Current Ratings 

For maximum voltage ratings, a rather clear 
indication is available because an abrupt change in 
characteristics appears as mentioned in 3.2. For 
maximum current ratings, however, there is no 
such indication as breakdown caused by voltage. 
Normally, maximum current ratings are deter­
mined based on the following. 

(1) Overcurrent at which internal bonding wire 
is burnt out 

(2) Current with electromigration of evapora­
tion wiring (normally, Al) on chip consi­
dered 

(3) Current at which output transistor on­
resistance causes internal power dissipation 
to exceed Pd max 

(4) Current under which parasitic thyristor in 
chip is not latched up or turned on (Also 
definable by maximum voltage) 

Designing, with the following maximum ratings 
on catalogs observed, involves no problem in prac­

tical use. 
(1) Maximum output current louT max 
(2) Allowable current on specified pin 

loL max 

3.4 Maximum Temperature Ratings 

(1) Junction temperature Tj 
As mentioned above, integrated circuit opera­

tion is sensitive to temperature. As the tempera­
ture rises, thermal agitation of semiconductor 
crystal becomes violent and a large number of 
electron-hole pairs are generated by this energy. If 
electron-hole pairs are generated much more than 
minority carriers, the property of an intrinsic 
semiconductor results, thereby stopping the nor­
mal operation of a semiconductor device. The 
surface phenomenon of a semiconductor device 
affects semiconductor characteristics adversely; 
chemical change of the surface is also accelerated 
as the temperature rises. Th is is expressed by the 
well-known Arrhenius' equation as follows: 

exp (-E/kTj) . . . . . . . . . . . . . . . . . . . . . (2) 



where E: Activation energy 
k: Boltzmann's constant 
Tj: Junction temperature 

It is very important to limit the temperature to 
which a semiconductor device is subjected. The 
allowable temperature differs with semiconduc­
tor's energy gap E9; for silicon elements, a temper­
ature of 150°C to 175°C is allowed. For the 
plastic molded type using silicon, however, the 
allowable temperature is normally limited to 
125°C to 150°C because of the heat-resisting pro­
perty of plastic. 

The following relation between temperature Tj 
and I ife L of integrated circuits is known empiri­
cally. 

B 
lnl = A+T .................... (3) 

J 

where A, B: Constant 

(2) Storage temperature Tstg (min, max) 
Junction temperature Tj in (1) is the tempera­

ture at which a semiconductor device can be safely 
operated. The temperature range in which a semi­
conductor device can be safely stored is specified 
as storage temperature T5tg· 

A minimum storage temperature is specified so 
that the difference in thermal expansion coeffici­
ents at various areas in an integrated circuit causes 
no mechanical damage to the integrated circuit. 

(3) Operating temperature T opg (min, max) 
Integrated circuit function, ex. the logic func­

tion of a MOS integrated circuit, can be guaran­
teed over this temperature range. However, operat­
ing characteristics specified at Ta= 25°C are not 
always guaranteed over this temperature range. 

Guarantee for nonbreakdown depends on Pct, 
Ta mentioned below. Unlike Pct and Ta. T opg 
provides guarantee for continuous operation. 

3.5 Maximum Power Dissipation Rating 

Power dissipation in an integrated circuit is 
converted into thermal energy, which raises junc­
tion temperature Ti. This means that it is neces­
sary to limit power dissipation. Power dissipation 
and junction temperature are closely related with 
each other as shown below. 

Tj=8Pct+Ta ................... (4) 

where 8: Thermal resistance 

Pd: Power dissipation 
Ta: Ambient temperature or case tempera­

ture 

Tj depends on both ambient temperature Ta 
and self-heat generation by power dissipation Pct; 
failure rate or life L almost entirely depends on 
Tj as shown in (3). Even if Tj remains the same, 
life L tends to be shortened when Pd accounts 
for a great deal. This is supposed to be due to the 
fact that an electric field is formed on the junction 
and ions remaining in the vicinity of the junction 
receive energy and move, which accelerates deteri­
oration. 

The maximum allowable power dissipation of 
our integrated circuits is determined as follows: 

First, thermal resistance 8 is measured and 
power dissipation Pd is calculated at which junc­
tion temperature Tj becomes 100°C to 150°C 
for epoxy resin molded integrated circuits. Then, 
a long operating life test is conducted based on 
this power dissipation. The maximum allowable 
power dissipation is determined from the results 
of this test. 

The absolute maximum power dissipation rat­
ing is determined based on the following. 

Absolute maximum ratings are limiting values 
which must not be exceeded even for a moment 
under the worst probable conditions to guarantee. 
the characteristics and life of semiconductor 
devices. Our specifications for semiconductor 
devices specify the life assurance for using our 
semiconductor devices at absolute maximum 
ratings. In designing a circuit, the worst probable 
conditions of the following parameters should be 
considered and care should be taken that absolute 
maximum ratings must not be exceeded. 

(1) Supply voltage regulation 
(2) Variations in electrical characteristics of 

electrical parts (integrated circuits, tran­
sistors, resistors, capacitors, etc.) 

(3) Maximum power dissipation of integrated 
circuit at the time of circuit adjustment 

(4) Ambient temperature 
(5) Variations in input signal 
(6) Application of abnormal pulse 

The maximum power dissipation rating is indi­
cated on our catalogs as follows: 

(1) Pct rTiax 
Pct max is allowed at Ta. 

(2) Pct (seg) max 
Especially for Type Nos. with a driver, the 
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maximum segment output power is speci­
fied. 

(3) No indication of Pd max 

The maximum power dissipation is allowed 

when Voo max' VGG max' V1N max' 

VouT max' etc. are applied at Topg. 
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4. RELIABILITY 

Electronics, in recent years, has been rapidly 
advanced into both industrial and commercial 
electric equipment fields and semiconductor 
devices occupy a major part of such apparatus. At 
the same time the requirements for electronics 
equipment has grown and diversified. 

The highest priority must be given to product 
reliability and design and close attention paid to 
manufacturing processes. It is also important to 
achieve high performance and reliability of semi­
conductor devices in products under various 
environmental conditions. 

This Chapter describes what reliability is and 
the reliability guarantee system of Sanyo Electric's 
semiconductor devices. 

4.1 Definition of Reliability 

The reliability of semiconductor devices is 
generally considered as use satisfaction, but th is is 
a fairly subjective definition. More concretely, 
quantitatively, and objectively, it is better defined 
as the probability of performance capabilities 
expected of the devices under certain use and 
environmental conditions, in which the reliability 
is represented as a mathematical expression of 
probability. 

The failure of electronics products is usually 
described with bathtub curves as shown in Fig. 
4.1. When analyzing such distribution curves, it is 
convenient to approximate the failure distribution 
to the nearest distribution function. For example, 
these functions are often used in analysis: 

1) Normal distribution function 
2) Logarithmic normal distribution function 
3) Exponential distribution function 
4) Weibel distribution function 

I n case of genera I electro­
nics products/parts 

I n case of semi­
co nd u ctor devices Estimation , 

, 

---·-----
J / 

; 
,," 

Initial failure Accidental failure 
time time 

Time t 

Wear failure 
time 

Fig. 4. 1 Failure Rate Curves of Electronics Products/ 
Parts and Semiconductor Devices 

1) and 2) are used for wear failure time, 3) for 
accidental failure time, and 4) for any of initial, 
accidental or wear failure time. 

4.2 Scales of Reliability 

The fol'lowing scales are used in general to 
express reliability: 

Number of samples N(O) .. 
N(t) 

r(t) 

Number of samples maintaining ex­
pected performance after t hours. 
Number of failures after t hours. 

(1) Survival rate (Reliability function) R(t) 

N(t) N(O)-r(t) 
R(t)=N(O) N(O) ............ (l) 

(2) Cumulative failure rate (Life distribution 
function) F (t) 

F(t)=~(~6)_N(~)(~~(t)_1-R(t) ...... (2) 

(3) Failure generation rate (Failure density 
function) f(t) 

f(t)=-1-xdr(t) = dF (t) = dR (t) 
N(O) dt dt d(t) ....... (3) 

(4) Instantaneous failure rate A.(t) 

A.(t)=-1-Xdr(t) f(t) din R(t) ...... (4) 
N(t) dt R(t) dt 

Thus, i't is possible to express functions 1), 2) 
and 3) as those of A.(t): 

R (t)=exp [- J0t_ A.(t)dt] . . . . . . . . . . . (5) 

F (t)=1- exp [- J0t A.(t)dt] ........ (6) 

f(t)=A.(t) XR (t)=A.(t)exp [- fot A.(t)dt] (7) 

(5) Average life µ 
Suppose lives of samples are t,, t,, ...... , 

N 
.~ti 

µ= ~to) = fot t f(t)dt . . . . . . . . . . . . . (8) 

Mean time between failures (MTBF) can also be 
represented with the same equation, which is in 
turn used to replace the defective part. 

Neither instantaneous failure rate (A.(t)) nor 
average life (µ) is easy to estimate using test results 
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or actual data. Usually the following reliability 
index is used for estimation: 

(6) Reliability index Ri 

. N(t) 
Ri=N(O)Xt ................... (g) 

This is generally represented with unit of % I 
1,000 h, but sometimes 

Fit (Failure Unit) = 1 o-9 /h 

is used. 

4.3 Weibel Probability Paper 

Electric bulbs are known to be represented with 
an exponential relation 

R (t)=exp (-t/tL) 

where, R (t) is survival rate without failures versus 
time and tL the average life of bulbs. However, 
this relationship is not always applicable to transis­
tors. R (t) is then given by the following equation, 
and this R (t) is called the "Weibel function". m in 
these equations is determined from experimental 
data. The exponential function mentioned above is 
therefore given only when m=1. 

R (t)=exp (-tm/t0 ) (Reliability function) 
(10) 

F(t)=1-R(t) (Cumulative distribution func­
tion) . . . . . . . . . . . . . . . . . . . . . ( 11) 

tm-1 . 
f(t)=m--exp (-tm/t0 ) (Probability density 

to 

function) ................. (12) 

f(t) tm-1 
i\(t)=R(t) =mt:-( Instantaneous failure rate) 

where, t 0 : scale parameter 

m : model parameter 

(13) 

1 t 
X (Equally spaced scales)=lnt Y=Jn Jn-(-) =Jn~ 

-2-1 0+1+2+3+4 Rt to 

"' 
T T "O 

+1 "' a; CJ 
CJ 0 "' (/) a. 

-1 "' c 
-2 £"' c ... -3 ~ 2 

I O" "' CJ LL !:'.!. "' 
t (In Scale) 

Fig. 4.2 Weibel Probability Paper 
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Failure distribution of semiconductor elements 
are plotted using the Weibel function. Weibel 

probability paper is useful for the plotting. Fig. 4.2 
illustrates the structure of the Weibel paper. 

Cumulative failure rate F(t) is entered on the 
probability paper as a function of time t. And by 
reading the chart, model parameter m and scale 
parameter t 0 are estimated. 

In the chart shown in Fig. 4.2, slope between 
X=lnt and Y=[ln In l/R(t)] is m, and lnln l/R(t) 
gives In (l/t0 ) where the curve cuts the y-axis (In 
t=O), whereby, t 0 is found. 

m is an important" parameter in the Weibel 
distribution. Meaning of the values of m and the 
actual effects are described below .. 

2.0 2.4 
Time t 

(Scale parameter t 0 =1) 

Fig. 4.3 Variation of Probability Density 
Function with Model Parameter 

(1) Meaning of m values 

i) m<1 Failure rate decreases with time (initial 
failure). 

ii) m=1 Failure rate is constant regardless of 
time (accidential failure). 

iii) m>1 Failure rate increases with time (wear 
failure). 

See.Fig. 4.3 for actual curves. 

(2) When m in the chart on the Weibel 
probability paper changes midway it is assumed 
that the failure mechanism change at that point. 
This suggests that it is important in the accelerated 
life test not to change the m condition in accele­
ration or non-acceleration state. 

(3) Acceleration ccefficient is defined as the 
proportion of instantaneous failure rate. Assuming 
i\(t) in equation (4) is a function of Tj. given 

tm(Tj)-1 
i\(t, Tj)=m(Tj) to (Tj) ............ (14) 

Then, acceleration coefficient p(Tj l, Tj2) 
concerning the joint temperature can be expressed 

by means of relation 



. . . . . . . . . . . . . . . . . . . . . (15) 

If m(Tj 1 )=m(Tj2 ) in the above two terms, then 

p(Tj1.Tj2)=to((TT~1)) .............. (16) 
t 0 )2 

Thus, the acceleration coefficient can be found 
from the Weibel probability paper. 

(4) Mean time between failures (MTBF) 

MTBF can be found from t 0 and m: 

2- 1 
MTBF=t0 m f(1+m) .............. (17) 

(5) Failure rate of semiconductor devices 
tends to gradually decrease over thousands h with 
m changing in the order of 0.5 to 0.7 as far as 
th.ere is no special stress applied. 

4.4 Methods of Reliabi!itv Tests 

As mentioned in the previous sections, Sanyo 
Electric uses an integrated product control system 
from designing and manufacturing processes to 
shipment and follow-up services to maintain the 
high quality and reliability of our semiconductor 
devices. 

Test methods to confirm the reliability are 
described in this section. The methods are deter­
mined mainly observing JIS, JIS original form of 
EIAJ, Ml L-STD, IEC, British Standard, and CECC, 
etc., and tests are conducted by laying particular 
stress in accelerated life testing at the maximum 
ratings. 

( 1) JI S (Japanese Industrial Standard) 

JIS-C-5022 Test Methods for Heat-Resistance 
of Electronics Component Parts 

JIS-C-5023 Test Methods for Moisture-Resist­
ance of Electronics Component 
Parts (in stationary state) 

JIS-C-5025 Test Methods for Vibration of 
Electronics Component Parts 

JIS-C-5028 Methods of Brine Spraying Test for 
Electronics Component Parts 

JIS-C-5031 Test Methods for Air-Tightness of 
Electronics Component Parts 

JIS-C-5035 Test Methods for Terminal Strength 
of Electronics Component Parts 

JIS-C-5036 Test Methods for Long-Term Elec­
tric Operation of Electronics Com­
ponent Parts 

JIS-C-5003 Test Methods for Failure Rate of 
Electronics Component Parts 

JIS-C-5030 Test Methods for Temperature 
Cycle of Electronics Component 
Parts 

JIS-C-5021 Test Methods for Cold-Resistance 
of Electronics Component Parts 

JIS-C-5027 Test Methods for Low Temperature 
Preservation of Electronics Compo­
nent Parts 

JIS-C-5020 General Rules of Test Methods for 
Weather-Proofness and Mechanical 
Strength of Electronics Component 
Parts 

JIS-C-7021 Methods of Enviornmental and 
Durability Tests for Individual 
Semiconductor Devices 

JIS-C-7022 Methods of Environmental and 
Durability Tests for Semiconductor 
Integrated Cirucits 

JIS-Z-2371 Methods of Brine Sprayir;ig Test 

(2) MI L Standard 

MI L-STD-750B Test Methods for Semiconductor 
Devices 

Ml L-STD-202E Test Methods for Electronics 
and Electric Component Parts 

Ml L-STD-883B Test Methods and Procedures for 
Microelectronics 

(3) I EC Standard 

Publication 147-4} Essential ratings and charac­
Publication 147-5 teristics of semiconductor de-

vices and general principles of 
measuring methods 

(4) British Standard 

BS9400 Specification for Integrated Electro­
n ic Circuits of Assessed Quality: 
Generic Data and Methods of Test. 

(5) CECC Standard 

CECC 50000 

CECC 90000 

Generic Specification: Discrete 
Semiconductor Devices. 

Generic Specification: Monoli­
thic Integrated Circuits. 
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4.4.1 Mechanical tests 

(1) Tensile test for lead-in wires 
Test sample is held as shown in Fig. 4.4, and 

the specified static load (see below) is applied to 
each lead wire in the axial direction for 10±1 
seconds. Each wire is then checked whether or not 
it falls out. 

[Table 4.1] 

Nominal Sectional Area 
Nominal Wire Diameter 

mm2 
(I n case of circu Jar sec-

tion) mm 

0.05 or less 0.25 or less 

more than 0.05 to 0.07 more than 0.25 to 0.3 
or less or less 

more than 0.07 to 0.2 more than 0.3 to 0.5 
or less or less 

more than 0.2 to 0.5 more than 0.5 to 0.8 
or less or less 

more than 0.5 to 1.2 more than 0.8 to 1.25 
or less or less 

more than 1.2 more than 1.25 

Sample 

--Lead wire 

Static · 
0 

[Fig. 4.4] 

(2) Fatigue test for lead wires 

tat1c 
_l_oa 

Load 
kg 

0.1 

0.25 

0.5 

1 

2 

4 

The test sample is held as shown in Fig. 4.5 and 
the specified static load is applied on each lead 
wire in the axial direction, and each is bent the 
specified number of times (twice) to check whe­
ther or not the wire falls out. One bending consists 
of folding the wire at right angles from the hori­
zontal and the straightening of it again for about 
5 sec. Each wire should be bent in the same direc­
tion on the same plane each time. 
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[Table 4.2] 

Nominal Sectional Area Nominal Wire Diameter 

mm2 (In case of circular sec-
tion) mm 

0.05 or less 0.25 or less 

more than 0.05 to 0.07 more than 0.25 to 0.3 
or less or less 

more than 0.07 to 0.2 more than 0.3 to 0.5 
or less or less 

more than 0.2 to 0.5 more than 0.5 to 0.8 
or less or less 

more than 0.5 to· 1.2 more than 0.8 to 1.25 
or less or less 
more than 1.2 more than 1.25 

(D,, 

\\ 
r- __ C2l 
' l 

I ____ , 

Count one by 1 and 2. 

Static 

(3) Drop test 

[Fig. 4.5] 

Static 
load 

Load 
kg 

0.05 

0.125 

0.25 

0.5 

1 

2 

Test sample is allowed to drop from 100 cm 
height on a maple plate (30 by 30 cm, 3 cm min. 
thick) three times in such a way that it does not 
strike the plate with the lead wires. Specified 
check items are then inspected. 

(4) Vibration fatigue test 
Test sample is fixed on the vibration plate of a 

vibration test device so as to transmit the generat­
ed vibration to the sample completely, and the 
vibration is applied under the following conditions 
to inspect the specified check items: 

[Table4.3] 

Vibration Type Frequency Variation 

Frequency Range 10 to 2,000 Hz 

Full Amplitude/ 1.5 mm or 20G 
Acceleration 

Sweep Rate 10 to 2,000 to 10 Hz 
about 20 min 

Variation of Sweep Logarithm 
Frequency 

Test Hours (Full) 2h each for X, Y, and Z 



(5) Centrifugal acceleration test 
Test sample is firmly fixed on the support of a 

centrifugal acceleration test device and applied 
with 20,000G of acceleration in three directions 
perpendicular to each other (X, Y, and Z direc­
tions), respectively for 60 sec (G: acceleration of 
gravity 9.8 m/sec2 ). Specified check items are then 
inspected. The sample should be accelerated or 
decelerated for more than 20 sec to reach the spec­
jfied level. 

(.'.) 

-60 sec.- 1 
for more for more 

than 20 sec. [Fig. 4.6] than 20 sec. 

(6) Impact test 
Using an appropriate tool, the test sample is 

firmly fixed on an impact test device so that the 
impact from the test device completely is trans­
mitted to the sample, and a 1,500G impact is ap­
plied to the sample in three direction perpendic­
ular to each other (X, Y, and Z directions) three 
times, respectively. Damage to the sample is first 
checked, and then the specified check items are 
inspected. 

4.4.2 Environmental tests 

(1) Resistance to soldering heat test 
Without applying any flux, all lead wires of a 

test sample are subject to a solder bath (Sn 60% + 
Pb 40%) at 260±10°C for 10±1 sec as wire length 
of 1.0 to 1.5mm from the component remain in 
the solder bath. Removed from the solder bath, 
the sample is left at room temperature for more 
than 1 h, and the specified check items are inspect­

ed. 
(2) Solderability test 
Applying a rosin flux on all lead wires of a test 

sample, the wires are subject to a solder bath (Sn 
60% + Pb 40%) at 230±5°C for 5±0.5 sec as 1.0 to 
1.5mm wire lengths from the component remain 
in the solder bath. These are removed and left as 
they are before the specified check items are in­
spected. If all lead wires cannot be dipped into the 
solder bath at once, it is allowed to dip them in 

turn. 

(3) Temperature cycle test 
The test sample is alternately put in a constat 

low temperature and constant high temperature 
containers. The sample ·should be preserved in each 
container long enough to reach the thermal equili­
brium state. After 10 cycles are finished, the 
sample is left at room temperature for 2h, and the 
specified check items are inspected. TH and TL are 
the highest and lowest temperatures in absolute 
maximum rating Tstg· 

f-- 3o min-1 less than 
less than 5 min 5 min 

25±3°C 
f--tR 1 tR2---j 

TL-----
I ' 

f--30 min--! 

[Fig. 4.7] 

(4) Brine spraying test (Corrosion-resistance 
test) 

Test sample is subject to brine spraying for 24 
±2h, and washed completely with cool water at 
room temperature before the Specified check 
items are inspected. The fol lowing conditions 
are applied to the brine spraying testing: 

Condition 1 .... Brine concentration: 5±1%, 
internal temperature of con­
tainer: 35±2°C 

Condition 2 .... Brine spraying rate: specified 
amount of salt (10,000 to 
50,000 mg/m 2 /day) is depos­
ited when 5±1 % brine is 
sprayed. 

(5) Thermal impact test 
Test sample is alternately dipped in a low tem­

perature liquid (ice and water) and a high tempera­
ture liquid (boiling water) - the latter is first 
applied. The time is as shown in Fig. 4.8. After 5 
cycles are finished the sample is left at room tem­
perature for 2h before the check items are inspect­

ed. 

l-10 minj J r-
TH= 100~ 0C I l 
TL= O~ °C i-10min1 Transfer time is 

within 10 sec. 
[Fig. 4.8] 

(6) Pressure cooker test 
Test sample is applied with 15 psi (Ta= 121°C) 

for the specified time (40h), and left at room tem­
perature for 2h. Check items are then examined. 
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4.4.3 Life tests 

(1) High temperature operation life test 
Test sample connected to a specified external 

circuit is operated continuously at a specified tem­
perature and supply voltage for 1,000h, and then 
left at room temperature for 2h before the check 
items are inspected. . 

(2) High temperature storage life test 
Test sample is held at the highest storage tem­

perature TH of the absolute maximum rating for 
the specified time (1,000h), and left at room tem­
perature for 2h. The check items are then inspect­
ed. 

(3) Low temperature storage life test 
Test sample is held at the lowest storage tem­

perature TL of the absolute maximum rating for 
the specified time (1,000h) and left at room tem­
perature for 2h. The check items are then inspect­
ed. 

(4) H.igh temperature, high humidity storage 
life test 

Test sample is stored for 1,000h at a tempera­
ture of 65±3°C and a relative humidity of 95±5% 
and left at room temperature for 2h. The specified 
check items are then inspected. 

(5) High temperature, high humidity operation 
test 

Test sample is operated for 500h at a tempera­
ture of 85±3°C and a relative humidity of 85±5% 
under the specified bias condition and left at room 
temperature for 2h. The specified check items are 
then inspected. 

Bias Conditions: 

Bias condition ON/OFF condition 

Reverse bias Continuous 

Forward bias ON for 1 hour/OFF for 3h 
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5. QUALITY ASSURANCE SYSTEM 

5 .1 Introduction 

As electronics products become larger and of 
higher density, the demands for high quality and 
reliability of semiconductor devices, used in such 
equipment, are increasing. To satisfy these user 
demands, Sanyo Electric pays close attention to 
market research, determination of user's require­
ments, product quality and reliability in develop­
ment, design, and mass-production planning of 
semiconductor devices. At the same time, the 
selection of raw materials and parts is thoroughly 
discussed and evaluated from various aspects in 
terms of reliability. Standards for mass-production 
are determined after completely confirming the 
correctness of materials and parts. 

At the mass production stage, every kind of 
control is used to maintain the quality intended 
for the design stage. 

Particularly, stress is laid on product quality 
control through acceptance of raw materials and 

parts, the full manufacturing process, and final 
product inspection so that the final products meet 
the user's need. 

Sample inspection and reliability tests are also 
conducted . at the shipping stage to insure the 
quality and reliability of all products. Information 
on the quality and reliability is most important to 
guarantee our semiconductor products after ship­
ment, particularly for investigation of claimed 
defects by users or from the market place. 

5.2 Quality Assurance System 

Sanyo E\ectric's qua I ity assu ranee system as 
stated above is illustrated in Fig. 5.1. 

5.3 Quality Control in Manufacturing Processes 

Fig. 5.2 shows a flow chart of various inspec­
tion and control instnaces necessary for qua\ ity 
control during manufacturing. 
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Planning 

Designing 

Trial 
Manufacturing 

Trial Mass 
Production 
Committee 

Production 
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Trial Manufacture 

Evaluation of Trial Manufacture 

Facility 
Inspection 

Instrument 
Correlation 

Manufacturing 
Process Control 

Process Design 

Improvement of Manufacturing 
,___ ___ __, Processes (Notices of improvement or 

Study on 
Circuits 

abolition of specifications.) 

Confirmation 
of Lot 
Reliability 

Regular/Reliability Test 
Special Reliability Test 

Claims Analysis/ 
Failture Analysis 

Reply to 
Claim 

Reliability 
Design 

[Fig. 5.1] Quality Assurance System 

Draft on 
Development 

Planning Meeting 

Release of Drawing 
Meeting 

Confirmation of 
Reliability 

Trial Mass Production 
Specifications 

Product Inspection 
Standards 

Reliability Test 
Specifications 
Quality Committee 

Claim Procedure 
Specifications 

Returned Goods Investi­
gation Request ~rd 

Cause and Effect Reports 

In-House Reliability 
Study Meeting 

Meeting of Personnel 
in Charge of Quality 



Process Flow 

Scribing 

Molding 

Baking 

Temperature Cycling 

Lead Forming 

Marking 

Packing 

Shipment 

[Fig. 5.2] 

Inspection/Control Items for 0.C. 
(Total/Sampling Inspection) 

Wafer Visual/Incoming Inspection 

Die Visual Inspection 

Lead Frame Incoming Inspection 

Wire Incoming Inspection 

Bonding Conditions Check 
(Temperature. Load, etc.) 

Wire Tensile Test 

Visual Inspection after Bonding 

Mold Resin Incoming Inspection/Forming & 
Reliability Check 

Temperature Check 

Molding Conditions Check 
(Temperature, Injection 
Pressure, etc.) 

(Aging for Stabilization of Product :Ouality)/Temperature Check 

(Screening for Stabilization of Product Ouality)/Temperature Check 

Visual Inspection after Lead Forming 

Electrical characteristics 
Inspection 

AC & DC Characteristics Check 

Failure Analysis 

Lot Evaluation Reliability Check for Production Lot 

{ ~~~i~~~i~r~~~~ling 

Final Visual Inspection 

Sampling Inspection for Products 
to be shipped 

Reliability Test Guarantee of Reliability Level 
(One to four times a year 
depending on items to be 
checked) 
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5.4 Failure Analysis 

Analysis of product defects, found in the user's 
process or in the field, and in the manufacturing 
process or reliability testing at the factory, pro­
vides an important function to obtain information 
on, for example, failure modes and mechanisms, 
and by using it as feedback, to upgrade the quality 
and reliability of ICs. Based on this concept, 
Sanyo Electric handles user claims on defective 
products found during use or in the field as shown 
in Fig. 5.3. 

Fig. 5.4 shows a typical failure analysis proce­
dure used by semiconductor manufacturers. This 
is, however, only an example, and the procedure 
will vary depending on the failure mode or degree. 

Route 

Claim of failure 
from customer 

Claim of failure from customer 

H General failure report 

'---------' Date of failure Use environments 

Sales personnel 

I 
Quality assurance 
department 

I 
Analysis 
department 

Process used Operation Time 

Type No. used Failure description 

Use conditions Failure rate 

Packing material Marked lot No. 

Product in question is returned to the 
company with a failure report 
containing the above items. 

Checks general failure report and 
issues investigation request card. 

Reports analysis results. 

Accepts and transfers request card to 
analysis department. 

Works with analysis results. 

Reports outcome of investigation and 
analysis with description of 
procedures taken (see Fig. 5.4 

Analysis Procedure). 

[Fig. 5.3J Detective Goods Handling Route 
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Visual Inspection 

Electrical Characteristics Measuring 

Fluoroscopy (X·ray) as Required I 
i 

Temperature Rise Check 

Continuity Aging as Required 

Unpacking 

Visual 
Prober Check 

Visual 
Prober Check 

Visual Check 

Heating-Cooling· Vibrating 

(Microscope, SEM)' 

Vaccum Evaporation Wiring 

Removal 

(Microscope, SEM) 

Oxide Film Removal 

(Microscope) 

Etching, Section Cutting 

(Microscope) 

[Fig. 5.4] Failure Analysis Procedure 



5.5 Failure Modes and Failure Factors 

The reliability level of semiconductor ICs is 
lowered by failures. To find the cause of failures 
is, therefore, important to provide data for mea­
sures to be taken for increasing the reliability level. 

The failure modes of semiconductor ICs are 
roughly classified in the following three categories: 

(1) Open wiring/connector 
(2) Short of wiring/connection 
(3) Deterioration, fluctuation of electrical 

characteristics 
Relationship between these failure modes and 

causes is shown in Fig. 5.5. 
The failure mechanism describes how the fail­

ure took place, and as shown in Fig. 5.5, various 
failure mechanisms such as chemical reaction, 
corrosion, alloying, thermal expansion, thermal 
contraction, etc. can be summarized in the three 
failure modes. 

Fig. 5.6 gives an example of classification of 
defectives in semiconductor ICs found by the user, 
by factor. As the figure clearly shows, a consider­
able ratio of the failures is caused at the design or 
use stage. 

<Causes in use> <Failure mode> <specific cause> 

o Static electricity 

o Overvoltage pulse Open 

o Overcurrent 

Short 

o Temperature rise 

o Excessive humidity 
Deterioration 

o Incomplete bonding 

0 Breakage of aluminum wiring 

...iE.=. _ _.,.<'...-__ o Electro-migration 

o Short of wiring due to foreign object 

o Effect of moisture 

<eli~::::-:7''"":;? o Leakage from or short of case terminals 

,,.._'-- o Formation of inversion layer 

o Pin-hole on Si02 film 
_.~::::::s..;,...,..=:~o Defective diffusion 

_.,.__ "- o Mask misalignment 

o Surface contamination 

[Fig. 5.5] Failure Modes and Causes 

Unknown 2% 

Manufacturer's 
Responsibility 

26% 

Breakdown 
(Mostly,, 

(December, 1982 to November, 1983) 

[Fig. 5.6] Failure Factors in User Process 
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6. CAUTIONS FOR USING MONOLITHIC MOS IC 

6.1 Shipping/Storage 

(1) Never soak I Cs in water or electro-conduc­
tive liquids. Do not use or leave ICs in high humid­
ity or in an acidic gas environment. 

(2) Use a metal box or wrap with aluminum 
foil for shipping the IC. Do not handle with gloves 
of vinyl or nylon. Keep mechanical vibrations 
and shocks as small as possible during shipping. 

(3) Care should be taken in that moisture may 
condense on the IC if an excessive temperature 
change is encountered (e.g. by moving IC from a 
cold place to warm one). 

(4) Do not expose the unsealed chips to direct 
sunlight at low temperature. The unsealed chips 
should be stored in a dust-free, nitrogenous gas 
environment. 

6.2 Mounting 

(1) Do not use as a terminal the pins which are 
not specified for the particular connection in the 
equivalent circuit diagram. Certain non-use pins 
are connected internally and wiring to a pin which 
looks free, or an actual free pin, may cuase trouble 
such as oscillation if used for a relaying terminal. 

(2) Avoid unreasonable stress on the IC pins 
for print wiring. Allow sufficient clearance be­
tween the Vo o, VG G, and Vss lines and other 
input lines for high voltage-resistant I Cs. 

(3) Since most metal cased transistors have the 
casings connected to the collector, component lay­
out which allows contact between an IC and a 
transistor may ·result in damaging the IC. 

(4) Do not use a circuit tester to determine if 
an IC is "dead" or "alive". 

(5) Do not bend the leads (especially for DIP= 
dual-in-line type). 

(6) Be sure to observe correct mounting direc­
tion of the ICs when mounting on printed-circuit 
board. Applying power to a reverse mounted IC 
can damage it. 

(7) Soldering should be performed as quickly 
as possible. 

For dipping machine 
. . . . . . . . less than 10 seconds at 270°C 

For soldering iron 
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. . . . . . . . less than 4 seconds at 360° C 
When the above conditions are difficult to satis­
fy, or for products for which high reliability is 
required, low melting-point solder should be consi­
dered. The same consideration must also be made 
for removing ICs from the printed-circuit board. 

(8) When using the reflow method to solder 
ICs packaged in the miniflat or flat package, their 
reliability may be adversely affected if the resin 
part is allowed to stand at a high temperature for 
a long time. Therefore, soldering must be perform­
ed as quickly as possible to prevent the tempera­
ture of the resin part from rising. Since the use of 
an infrared heater may cause local temperature 
increase, avoid direct irradiation on the resin sur­
face. 

Miniflat Flat package package (SOP) 

Reflow Less than 30 Less than 10 
method seconds at 260°C seconds at 260°C 

Solder dip Less than 10 Unavailable method seconds at 260°C 

(9) Before soldering, check for no AC 100V 
leakage. If checking for AC leakage is not practica­
ble: 

• Ground the soldering iron. or 
• Use a low voltage (6 to 10V) iron. 

(10) Flux with strong acidity or alkalinity for 
soldering may result in corrosion on the IC leads 
or deterioration of electrical response. 

The removal of residual flux by flushing is gen­
erally required after soldering to ensure system 
reliability. When the IC is used after being sub­
jected to lead forming, contact us beforehand, 
because cleaning with flux may have some adverse 
effect on the reliability of the IC. 

(11) After soldering, confirm that the IC leads 
have been soldered properly. Air spaces and cold 
solders may easily be mistaken for IC failure. 

(12) Be careful of AC leakage to human 
bodies, test equipment, work bench, belt convey­
or, etc. from electrical equipment. Charge preven­
tion processed work benches and belt conveyors 
must be used. 

(13) The humidity must be controlled in the 



work room when static electricity is easily generat­
ed. 

(14) An aluminum plate should be placed on 
the work bench when placing ICs on the work 
bench. 

( 15) The printed-circuit board socket pins 
must be shorted to the IC ground after mounting 
the IC, using a shorting plate. 

Printed circuit 
board 

Socket pins 

[Fig. 6.1] 

(16) The human body must be grounded by a 
metallic bracelet etc. When handling the IC. 

~-----l~~N·~...--T_o_g-ro~~nd 
[Fig. 6.2] 

( 17) The wiring arrangement and procedure 
must be made so as to avoid static electricity from 
affecting the IC. 

6.3 Inspection/Measurement 

(l) A sight check of the printed-circuit board 
for solder bridges and cold solders should be per­
formed before applying power to the IC. Solder 
bridges and cold solders can damage the IC when 
power is applied. 

The above problems are often detected before 
the IC is actually destroyed by applying power 
(Vee) voltage gradually from low voltage to high, 
while observing the output and the power supply 
current etc. 

(2) Check for abnormal pulses when switching 
power supply, test equipment, etc. on/off. 

Insert a surge-absorbing diode into the connec­
tion to the IC. 

(3) Use care on the timing of applying power 
voltage to each IC terminal when turning the 
power on/off. Basically. the Vee and Gnd termi­
nals must be powered first. Failure to observe this 
may destroy the equivalent of the IC circuit, 
damaging the IC. 

(4) The power supply for measurement should 
be equipped with a current limiter. Note that 
many I Cs are destroyed by excessive current. 

(5) When applying power for the test jigs in 
parallel, from a common power supply, each 
power line should be fused with quick-blow fuses. 

Measuring 
r--<T""-....0-----1 e ui ment I 

Source power t----+-----0.--.__o----1 Measuring 
supply equipment II 

[Fig. 6.3] 
~-<T""-....0-----1 Measuring 

/ equipment N 
Quick-blow fuse 

(6) If large-capacity capacitors are used in the 
Voo line and output pins etc., care must be taken 
not to short out the IC pins just after turning off 
the power, or the IC may be damaged. 

(7) Observe the following cautions when 
applying voltage to the IC: 

(a) Do not check pin voltage more than neces-
sary. 

(b) Avoid plugging the IC in and out. 
(c) Once voltage is applied, avoid soldering. 

(8) Do not apply excessive voltage. The MOS 
ICs are high impedance elements and, although 
equipped with protection, special care must be 
taken against the impulse type abnormal voltage. 

(9) The measurement jigs for the acceptance 
inspection should satisfy the measurement condi­
tions of the specifications. Interchanging the cor­
rection sample is recommended. 

6.4 Maximum Ratings and Allowable Operating 
Range 

Actually, the maximum ratings for the mono­
lithic IC are continuously guaranteed. However, 
unless otherwise specified, during the circuit 
design, the fundamental "the maximum ratings 
should never be exceeded even a moment" is 
followed. 

An explanation of maximum ratings for mono­
lithic I Cs follows. Also, the relationship between 2 
or 3 items which are necessary in designing circuits 
using I Cs and the maximum ratings is clarified. 

(1) Maximum power voltage Voo max· 
VGG max Maximum supply voltage 

The defective rate of the IC per 1000 hours for 
most ICs is less than 1% when the IC is continu­
ously operated with the specified power voltage 
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and at ambient temperature which causes the chip 
temperature to be Tstg max. Data is provided 
with the categories for which it is helpful to pro­
vide such a data to estimate what happens when 
the supply voltage exceeds Voo max and VGG 
max. However, such data is judged to be unneces­
sary for normal circuit design, and we again re­
commend that design be such that the supply 
voltage does not exceed Voo max and VGG max 
for even a moment. 

(2) Storage temperature Tstg max• Tstg min 

Continuous storage of ICs under this tempera­
ture condition will give a defective ratio for most 
categories of less than 0.5% per 1000 hours. 

(3) Allowable power dissipation Pd max 
Pd max can be expressed in various ways in 

relation to the ambient temperature Ta and the 
heat sink. Certain ICs cannot actually accept the 
theoretically determined Pd max· In such a case, 
specifying Pd max for an IC can be misleading. 

The following various cases relate the Pd max 
indication of monolithic ICs: 

(a) When Pd max is not specified: 
This situation covers most ICs which have 

almost no power dissipation in the normal use. 
Any maximum ratings, such as Voo max and 
VGG max• maximum supply current etc., can be 
applied without using a heat sink and at the maxi­
mum operating temperature. 

(b) When only Pd max is specified: 
Unless the particular Ta is not specified, up to 

Pd max can be applied at the maximum operating 
temperature. When a specific Ta is given, it is self­
explanatory that the Pd can be applied until the 
temperature reaches Ta. The temperature at the IC 

chip will be equal to Tstg max when Pd max is 
applied at Ta estimated above, except for case (a). 

Defective ratio for most categories will be less 
than 1% per 1000 hours when the IC is continu­
ously operated with the chip temperature at Tstg 

max· 

(4) Operating temperature T opg max, 

Topg min 
This term has a slightly different nuance than 

other kinds of maximum ratings. Operating the IC 
within this temperature range, and within the 
suggested or allowable operating range (as describ­
ed later) can guarantee the minimum circuit func­
tions, (such as logic function) though the expected 
operation response at Ta= 25°C is not guaranteed. 
In other words, the operating temperature affects 

48 

guaranteeing the circuit function, and does not 
guarantee the operation response. 

(5) Other maximum ratings 
Ratings without the time-limitation specified 

are continuously guaranteed. 

(6) Allowable operating range 
The allowable operating range mainly applies to 

digital ICs. An excess of this limit prevents the 
logic operation which is the inherent circuit func­
tion of the digital IC. However, the expected 
logic operation can be guaranteed with any values 
within the allowable operating range at the operat­
ing temperature specified. 

6.5 Circuit Design 

In the actual design process, consider the effect 
from the following parameters. Each term describ­
ed in section "2" must not exceed the applicable 
maximum ratings. 

• Supply voltage fluctuation 
• Electrical variations of electrical components 

(I Cs, resistors, capacitors, etc.) 
• Ambient temperature 

Input and clock signals fluctuation 
Abnormal pulse spikes 

I Cs with the allowable operating range specified 
must be operated within that range. 

6.6 Derating 

Derating (load reduction) is defined as operat­
ing a component under specifications below the 
specific maximum rating, thus reducing the electri­
cal or mechanical stress on the component, for ex­
tended service life and lowered defective ratio. The 
kind of electrical stress subject to derating are volt­
age, current, junction temperatures, power loss, 
and the mechanical stress is vibration, impact and 
stretch, etc. 

In the actual design procedure, we recommend 
keeping these factors as low as possible. Figure 6.4 
shows an example of the relationship between the 
junction temperature and the service life of an IC 
for an operation test. 
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[Fig. 6.4] Accelerated operation test 

6.7 Noise Margin and Others 

(1) Since the MOS IC is a high impedance ele­
ment, care should be taken regarding impulsive 
noises entering the signal line of the IC. 

The effect attributable to impulsive noises can 
be minimized by making the Voo!Vss line pat­
tern wide. Especially, make the pattern wider for 
a large current flow in the Voo/Vss line. 

(2) For CMOS ICs, do not apply voltage high­
er than Voo and voltage lower than Vss to the 
input/output pins, or a latch-up phenomenon will 
be caused. 

(3) In applications where a capacitor is con­
nected across IC output and GND, this capacitor 
is charged when the output is at "H" level and is 
discharged through an output transistor on the IC 
when the output is at "L" level. Therefore, be 
careful that too large a capacitor value may cause 
excessive current to flow instantaneously, result­
ing in the deterioration of the IC. 
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• Pin Numbering 

page 
Microcomputer 
Lineup··· ............ 53 
LM6402A-··········54 
LM6402G ......... 70 
LM6402H···········62 
LM6402L···········87 
LM6405A-··········54 
LM6405G ......... 70 
LM6405H ......... 52 
LM6405L ........... a7 
LM6413E ......... 95 
LM6416E··· .. ···· 103 
LM6417E .... ·····114 
LM64 PG97······123 
LM64PG98···· .. 123 
LM64PG99······123 
LM8~00 .......... 243 

Series 
LC5700N ......... 168 
LC5732 ............ 1 a1 
LC5800····· .... ··· 185 
LC5812 ............ 217 
LC5850······ .. ····219 
LC5851············239 
LC6502B ......... 131 
LC6502C ····· ···· 145 
LC6502D ......... 157 
LC6505B ......... 131 
LC6505C ......... 145 
LC6505D ......... 157 
LC6510C······· .. 158 
LC6520············159 
LC65PG99 ·· ···· 160 

When you face the top side (marking side) of the package, 
numbering starts with CD assigned to the pin located, in a 
counterclockwise direction, immediately after the index 
point and turns counterclockwise. 

MICROCOMPUTERS 





MICROCOMPUTER LINEUP 
Port Function 

Type N>. ROM (~~t~) Stacks ~~I: loo 

Basic 
Type 

LM6402A 2K bytes 128 X4 

LM6405A lK 64X4 

Medium· LM6402H 2K 
Speed 
Type LM6405H 1 K 

128X4 

64X4 

30mA 15V 40mA 1 1 

35 15 40 1 1 

82 

82 

DIP-42 

DIP-42S 

DIP-42 

DIP-42S 

Remarks 

I High· LM6402G 2K 
Speed 

128X4 
38 15 50 I 1 82 

DIP-42 

DIP-42S 

DIP-42 

M Type LM6405G lK 64X4 

O Low· LM6402L 2K 128X4 
Power 20 10 12 40 1 1 82 

s Type LM6405L 1 K 64X4 DIP-42S 

LM6413E 2K 

Economy 
Type LM6416E lK 

Basic 
Type 

LM6417E lK 

LC6502C 2K 

LC6505C lK 

High· LC6502B 2K 
Voltage 
Type LC6505B IK 

LC6514B * 4K 

128X4 

64 X4 2 17 

64X4 

128X4 
10 0 .5 

64 X4 

128X4 
10 0 .5 

64X4 

256X4 

15 

High 
voltage 

20 - - -

10 

2 

1 I 

1 I 

DIP-28S 

65 - DIP-28S 

DIP-22 

DIP-42 
79 With DIP-42S 

QIP-64 

DIP-42 
79 With 

DIP-42S 

High JO 
voltage 1 1 - I 80 With 

DIP-42 

FLT direct drivable 

FLT direct drivable} 

High-Per LC6510C * 4K 256 X4 5 2 DIP-42 S 
C furmancet--~~~--r-~~--+-~~-t--~~t--~--+~~-r~-+-~--+--J~t--~-t-~--J~~t--~+-~~--J~~~~~~~~~1 

T LC6515B* 4K 256X4 High 10 DIP-42 FLT direct drivable 
I ype 8 5 l voltage l l _ I BO With Timepiece backup available 

LC6511C* 4K 256X4 5 2 DIP~42 S Timepiece backup available 

LC6523C* 2K 128X4 With 
() 1 1 79 With DIP-30 S 

64X4 4 1.5 15 20 With 

64X4 

Economy LC6526C * 1 K 
S Type 

LC6527C * lK 

N 
~ I 
ii M 
"' 0 s 

1 51 With DIP-18 
LC6528C* 0.5K 32X4 

LC5700N )4 3~i~: 84 X4 8 420 3µA - - 4 - - 1 71 With (~~~-64 I fg~Ds:~~e.°;tsdtvable 
Low- LCD direct drivable 

Voltage LC5800 2KX16 152X4 8 i~~ 3µA - - 3 1 - I 121 With 1~fif-so1 L'.;'!.csu~~r":::~'~ia, 20 in all 

Type Ch· LCD direct drivable 

Vool.5V LC5812* 2KX16 152X4 8 50 30µA - - 3 1 - 1 132 With IQl~-801 L'.;'!.c•:.!'r':::~'~) 0 , 20 in all 
or 3.0V f--~~~-+-~~-+~~+...~~+--~--+~~-+-~--f-~---j~f--+--~--+~--Jf--~+--~+cC~h~.-'-'~~L~C~D='"'d~ir~ec~<~d~r~iv~a~bl~e~~~ 

LC5850 IKX15 64X4 4 i~~ 3µA - - 2 I - I 78 With IQl~-64) [:w·~~::-r·:~:\10 22 in all 

LM8051* 4Kbytes 128X864'RAMI I 125mA 7 3.2 3 2 With 2 Ill WithDIP-40 

LM8854* 4K 

LM8804 * 4K 

LM8852 * 2K 

LM8802 * 2K 

LM8086 * 

LM8088 * 

256X8 16 

256X8 16 

128 X8 16 

128 X8 16 

* : Under development 

60 15 30 2 2 With 2 101 With DIP-64S 

60 15 30 2 2 With 2 101 With DIP-42S 

60 15 30 2 2 With 2 101 With DIP-64 S 

60 15 30 2 2 With 2 101 With DIP-42 S 

0.6 360 133 ~~th DIC-40 

0.6 350 133 ~~th DIP-40 

External ROM, 
RAM available 
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LM6402A, 
6405A 

OUTLINE 

30258 3014A 

N Channel E/D MOS LSI 

Single-Chip 4-Bit 
Microcomputer 

® 10208 

LM6402A and 6405A are N-channel MOS 4-bit microcomputers with ROM, RAM, ALU, 1/0 ports, timer, and clock 
generator, built on a single chip. The microcomputer, for control applications, has a ROM memory with a maximum 
capacity of 2K bytes, a RAM with 128 x 4 bits, 1/0 ports with 35 terminals, and internal PLA. 

1) Hardware features (reduction in externally connected component parts) 
* An N-channel E/D MOS for a single 5 V power supply 
* C MOS and TTL compatible 
* LED driver output ports (2 ports/8 pins) 
* 24 character PLA 
* Dual purpose 1/0 ports (7 ports/27 pins) 
* Flexible output (open drain/with pull-up resistors) 
* Clock oscillator (with externally connected ceramic oscillating element) 
* Cycle time 10 µs 
* 1 K byte/2K byte pin compatible 
* Programmable input threshold voltages (normal/high thresholds) 
* Initial reset and external interrupt input terminals containing Schmitt gate at external. 

2) Software features (effective utilization of ROM capacity) 
* 4-level subroutine nesting feasible 
* Interrupt functions (external/internal) 
* Builtin programmable timer capable of a wide range of designations (timer, pulse count, and pulse width 

measure) 
* A rich variety of instructions of 82 kinds 
* Automatic page select 
* 1 K byte/2K byte instruction compatible 

Note: The LM6400 series is structured in the following way to permit optimum usage. 

Model Application ROM RAM Cycle time too Package Remarks 
(typ) 

-
LM6402A General use 2K bytes 128 x 4 bits 10 µs 30mA 

DIP-42 
DIP-42S 

LM6405A General use 1 K bytes 64 x 4 bits 10 µs 30mA DIP-42 
DIP-42S 

LM6402H Medium speed use 2K bytes 128 x 4 bits Sµs 35mA 
DIP-42 
DIP-42S 

LM6405H Medium speed use 1 K bytes 64 x 4 bits 5 µs 35mA 
DIP-42 
DIP-42S 

LM6402L Low power con- 2K bytes 128 x 4 bits 20µs 10mA DIP-42 
sumption use DIP-42S 

LM6405L Low power con- 1 K bytes 64 x 4 bits 20µs 10mA DIP-42 
sumption use DIP42S 

LM6416E Small scale use 1 K bytes 64 x 4 bits 4µs 17mA DIP-28S 

- Continued on next page 

For details, refer to LM6400 Series User's Manual. 
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LM 6402A, 6405A 

Model Applii:ation 

Evaluation chip for 
l,.M6499 LM6402A, H, Land 

LM6405A, H, L 

LM6497 
Evaluation chip for 
LM6416E 

Case Outline 3025B-042SIC 
(unit: mm) 

ROM 

Externally 
connected 2K 

bytes 
Externally 

connected 2K 
bytes 

System block diagram [LM6402A, 6405A] 

PFo-3 

PEo-3 

Package and terminal names 

X tal 

PCo 

PC1 

PC2 

PC3 

INT 

RES 

PDo 

PD1 

PD2 

PD3 

PEo(PLAo) 

PEt (PLA1 l 

PE2CPLA2) 

PE3(PLA3) 

Pfo(PLA4) 

PF1 (PLA5) 

PF2(PLA5) 

PF](PLA7) 

TEST 

(OV)Yss 

EXtal 

Yoo(+ 5V) 

PB3 

PB2 

PB1 

PBO 

PA3 

PA2 
PA1 

PAO 

Pl2 

PJ1 

PIO 

PH] 

PH2 

PH1 

PHo 

PG3 

PG;? 

PG1 

PGo 

RAM Cycle time 100 Package Remarks 
(typ) 

5 - 10 µs 30 mA 

4µs 20 mA 

Case Outline 3014A-0421C 
(untt: mm) 

OIC-80 

QIC-80 

SANYO: DIP42 

Terminal name 

Xtal, EXtal: 

INT: 

RES: 

PAQ.3: 

PBo.3: 

PCQ.3: 

oINT 

-<>RES 
--ext.al 
-.oEXtal 

-<>Yoo 
.._-OV55 

Oscillating element for OSC 

Interrupt 

Reset 

Input/output ports Ao-3 

Input/output ports Bo-3 

Input/output ports Co-3 

POo.3: Input/output ports Oo-3 

PEo-3 (P LAQ.3): Output ports Eo.3 

(PLA outputsQ.3) 

PFo.3 (PLA4-7): Output ports Fo-3 

PGo.3: 

PHo.3: 

Plo-2: 

TEST: 

(PLA outputS4-71 

Input/output ports Go-3 

Input/output ports Ho-3 

Input/output ports I0-2 

Test 
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LM6402A, 6405A 

Terminal functions 

Terminal name Input/output Functions 

INT Input Interrupt request input terminal. 

RES Input Reset input terminal. 

Input Input/output ports A3-AQ. 
PA3.o Input/output During input, can provide 4-bit input and single-bit test. 

(Note 1) During output, can provide 4-bit output and single-bit set and reset. 

Input Input/output ports B3-Bo. 
PB3.Q Input/output During input, can provide 4-bit input and single-bit test. 

(Note 1) During output, can provide 4-bit output and single-bit set and reset. 

Input/output ports C3-Co-

PC3.Q Input/output 
During input, can provide 4-bit input and single-bit test. 
During output, can provide 4-bit output, single-bit set and reset, and 

immediate data output. 

Input/output ports D3-DQ. 

PD3.Q Input/output During input, can provide 4-bit input and single-bit test. 
During output, can provide 4-bit output, single-bit set and reset, and 

immediate data output. 

Output ports E3-EQ. 
PE3-0 Output Can provide 4-bit output and single-bit set and reset. 

PLA outputs are fed from this terminal and PF3-0· 

Output ports F3-Fo 
PF3.Q Output Can provide 4-bit output and single-bit set and reset. 

PLA outputs are fed out from this terminal and PE3.Q. 

Input 
Input/output ports G3-GQ. 

Input/output 
PG3-Q 

Output 
During input,, can provide 4-bit input and single-bit test. 

(Note 1} 
During output, can provide 4-bit output and single-bit set and reset. 

Input 
Input/output ports H3-HQ. 

Input/output 
PH3-0 

Output 
During input, can provide 4-bit input and single-bit test. 

(Note 1) 
During output, can provide 4-bit output and single-bits set and reset. 

Input/output ports 12-lo. 

Pl2-0 Input/output During input, can provide 3-bit input and single-bit test. 
During output, can provide 3-bit outputs and single-bit set and reset. 

Terminal for external connection of resonant circuit for internal clock 

Xtal Input/output 
oscillation. 

Connect a ceramic, resonator across this terminal and Extal 
terminal. 

Terminal for supplying external clock. 
EXtal Input When employing internal clock oscillation, connect a ceramic, resonator 

or across this terminal and Extal terminal. 

VDD Input Power supply terminal: Normally connected to +5 V. 

Vss - Connect to 0 V of power supply. 

TEST Input LSI test terminal: Normally connect to Vss(O V). 

(Note 1 ): Mask programming can be used to designate input, input/output, or output. 
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LM6402A, 6405A 

Input/output designation table 

Port 
A B c 

Option 

N N 
Input dedicated 

H H 

Output dedicated 

N,OD N,OD N,OD 

Input/output common 
N,PU 

H, OD H,OD H,OD 
H, PU 

N: Normal input gate 
H: High-threshold input gate 
OD: Open-drain output 
.PU: Pull-up resistor equipped output 

Input-dedicated normal input gate (N) 

Input dedicated, high-threshold· input gate (H) 

Output dedicated open-drain output (OD) 

Output dedicated pull-up resistor output (PU) 

D E F G H I 

N N 
H H 

OD OD OD OD 
PU PU 

N,OD N,OD N,OD N,OD 

N,PU N,PU N, PU 

H,OD H,OD H,OD H,OD 
H,PU H,PU H,PU 

Input/output common, normal input, open-drain output 
(N, OD) 

Input/output common, normal input, pull-up resistor 
output (N, PU) 

~ 
Input/output common high-threshold input, 
open-drain output (H, PU) 

G----TB>o­
~f--­

.,;,, 
Input/output common, high threshold input, 
pull-up resistor output (H, PU) 

·~----------
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LM6402A, 6405A 

PLA for E and F ports 

User-designated mask programmable 

AND matrix 
:---- --o-1T3-4- 5 5-7-a- 9X> 11-12-iY14-!51s-i7-18 l9-20-2122 23 24-252627 1 

!08(,-:~ ' 
~B1 ~>-+-+-+-+-f-+-j-l--f-+-l-+-l-+-f--+--+-+-1--+--++--+-+-+-l-+-+­
IOBi ~">-+-+-+-++--+-~-+-l-+-i-+-l--l-f--+--++-1--+--++--+-+-+-l-+-+­
IOB3 1dS~-v~>-t-~-t-~-t-~-t-+-+-t-+-+--++-+-t-+-+-l-+-+-t-+-+-Ej-l­
CRY ~>-+--+-+-+-t-+-j-l--f-+-l-+--t-+-~4--l-+-1--+--++--+-+-+-+-+-+-
0E h : 

"~-' -- -- ---- -- -- -- -- -- ---- -- -- -- -- -- -- - -- -- -- -- -- -- -- -- __ j"__: 
Eo :-- -- -- -- -- -- -- -- -- -- -- - I __ I __ - -- -- -- -- -- -- -- -- -- -- -- -- -- --: 

~~ R~+-H ' 
E3 .__-+-+-+-+-t-t---+'--H -+--+--+ -+--+-+---l-+--+-+---l-+--+--+--+--+--+---1~ 
Fo-----+--+-+--+-+-+-+---1-+---+--+--+-+--+-4-+---+--+-~-4--+--~-1-+-U>-+--'--'­
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OR matrix 

ABSOLUTE MAXIMUM RATINGS/Ta= 25°C, Vss = 0 v 
Maximum power-supply voltage 

Input voltage 

Output voltage 

Average output current 

(to be applied to any 100 ms 
period) 

When output transistors are off 

for each pull-up spec terminal 

total of all terminals in C and D ports 

for each terminal in E and F ports 

total of either E or F port 

VDD max 

V1N 

vouT (1l 

IOHA 

IOLA (1) 

IOLA (2) 

IOLA (3) 

IOLA (4) total of all terminals in A, B, G, H, and 
I ports 

Peak output current 

Allowable power dissipation 

Operating temperature 

Storage temperature 

IOHP 

IOLP (1) 

IOLP (2) 

IOLP (3) 

Pd max 

Topg 

Tstg 

for each pull-up spec terminal 

for each output terminal in other than 
E and F ports 

for each terminal in E and F ports 

total of either E or F port 

Ta= -30 -+70°C 

RECOMMENDED OPERATING CONDITIONS/Ta= -30 - +70°C, Vss = 0 v min 

Recommended power supply VDD 4.5 

voltage 

Norm~I input specs for input· (H) level V1H (1) Input/output style 2.2 

dedicated port and input/ in put voltage "N" "N, OD" "N, PU" 
output common port (L) level V1L (1) Input/output style Vss 

in put voltage "N" "N, OD" "N, PU" 

High threshold input specs for (H) level V1H (2) Input/output style o.6VDD 
input dedicated port and input voltage "H" "H, OD" "H, PU" 
input/output common port (L) level V1L (2) Input/output style Vss 

input voltage "H" "H, OD" "H, PU" 

58 

min max 

-0.3 +10 

-0.3 +12 

-0.3 +12 

-2.0 0 

0 20 

0 40 

0 100 

0 50 

-2.0 0 

0 4 

0 40 

0 100 

600 

-30 +70 

-55 +125 

typ max 

5.0 5.5 

VDD 

0.6 

VDD 

o.25VDD 

unit 

v 

v 

v 

mA 

mA 

mA 

mA 

mA 

mA 

mA 

mA 

mA 

mW 
oc 
oc 

unit 

v 

v 

v 

v 

v 



LM6402A, 6405A 

min typ max unit 

INT, RES (H) level V1H (3) o.7VDD VDD v 
input voltage 

(L) level V1L (3) Vss o.25VDD v 
input voltage 

EX ta I (H) level V1H (4) 0.7VDD VDD v 
input voltage 

(L) level V1L (4) Vss 0.6 v 
input voltage 

Clock cycle tc{</l) VDD = 5 v ± 10% 2.4 2.6 µs 

time Refer to Fig. 1 

(H) level twq.,H VDD = 5 v ± 10 % 0.8 µs 

clock pulse Refer to Fig. 1 

width 

(L) level tw</.>L VDD = 5 v ± 10 % 0.8 µs 

clock pulse Refer to Fig. 1 

width 

Externally-connected resistor R Refer to Fig. 2 1000 kn 
value for oscillation 

Externally-connected capaci- C1 Refer to Fig. 2 220 pF 

tor value for oscillation 

C.2 Refer to Fig. 2 220 pF 

TEST (L) level V1L (6) VDD = 5 v ± 10% Vss 0.4 v 
input voltage 

Refer to "Input/output designation table" for "N", "H" "N, OD" "N, PU" "H, OD" "H,.PU" 

ELECTRICAL CHARACTERISTICS/Ta= -30 - +70°C, Voo = 5 v ± 10%, Vss = 0 v 
min typ max unit 

Input dedicated port and RES (H) level l1H (1) Input/output style "N" "H" 10 µA 
input current V1N = VDD 

(L) level l1L (1) Input/output style "N" -10 µA 

input current "H" V1N = Vss 

Input/output common port (H) level l1H (2) Input/output style "N, OD" 10 µA 

with open-drain spec output input current "H, OD" V1N = VDD 

(L) level l1L (2) Input/output style -10 µA 
input current "N, OD" "H, OD" 

V1N = Vss 

Input/output common port (L) level l1L (3) Input/output style -1.6 mA 

with pull-up spec output input current "N, PU" "H, PU" 

VDD = 5 v ± 10% 

V1N=0.4V 

Pull-up specs for output (L) level VOL (1) Input/output style "PU" "N, PU" 0.4 v 
dedicated or input/output output voltage "H, PU" IQL = 1.6 mA 

common port (H) level VQH (1) Input/output style 0.8VDD VDD v 
output voltage "PU" "N, PU" "H, PU" 

IQH = -50µA 

VOH (2) Input/output style o.66VDD VDD v 
"PU" "N, PU" "H, PU" 

IQH = -80µA 

VQH (3) Input/output style o.48VDD VDD v 
"PU" "N, PU" "H, PU" 

loH = -100µA 
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Open drain specs for output 
dedicated or input/output 
common port 

E and F ports 

Current dissipation 

LM6402A, 6405A 

(L) level VoL (2) Input/output style "OD" 
output voltage "N, OD" "H, OD" 

IOL = 1.8 mA 

Output-off 
leakage current 

(L) level 
output voltage 

IOFF (1) Input/output style "OD" 
"N, OD" "H, OD" 
VoH = 10 V 

loFF (2) Input/output style "OD" 
"N, OD" "H, OD" 
VoH = 5.5 V 

VOL (3) IOL = 20 mA 

Output·off lo FF (3) VoH = 10 V 
leakage current 

IOFF (4) VoH = 5.5 V 

min typ max 

0.4 

30 

10 

2 

30 

10 

loo Voo = 5.5 V When input/output 30 
terminals are open and OSC 
oscillating 

unit 

v 

µA 

µA 

v 

µA 

µA 

mA 

Input terminal capacitance C1 10 pF 

Refer to "Input/output designation table" for "N" "H" "N, OD" "N, PU" "H, OD" "H, PU" "OD" "PU". 

- -- - - --- -- - - - - - - - - - -- - - - - -- - - - - - voo 
~·,-;------="'-===::::::_- ____ -':===-----VIH{4) 

I ' ' 

: : : 10•1. 

__ -:_-_-:_-_----H-~~=== ~~=~ ~~----_-___ v1L{4) 

11--tw.-L---1 i---tw;H-1 
I 11 I 
' I 

1--- t c{-) --_,.; 

Fig. 1 EXtal input waveform 

APPLICATION DEVELOPMENT TOOLS 

EX tal X tal 

J ~/Jo 
I J; 

CF= ceramic 
resonator 

( CSB400P) 
KBR400B 

Fig. 2 Recommended oscillating circuit 

For LM 6402A and 6405A application development, evaluation chip (LM6499) and dedicated equipment called "ap­
plication development tools" are available. 

SDS-410 
Using a CPU with floppy disks, CRT, and printer, makes development of application programs easier, quicker, and 
with greater efficiency. Connecting EVA-410 with a CPU, makes it possible to debug programs and write data into 
EPROMs (with an EPROM WRITER function contained in EVA-410). 

EVA-410 
This is an evaluation kit having EPROM WRITER function, function of parallel/serial data C()mmunication with 
external equipment (SDS-410, etc.). This kit enables application development programs to be corrected or 
debugged. By replacing the target board, this kit can be used for application development of CMOS microcomputers 
(LC6500 series) as well as the LM6400 series. 

EVA-401 
This i~ a board combining an EPROM and LM6499. It is used for mounting evaluation or trial production of sets 
after application development programs are completed. 

LM64PG99 
This is a system evaluation chip intended for application development tool of the single-chip 4-bit microcomputer 
LM6400 series. A 24-pin socket for program EPROM and PLA EPROM is provided on the package surface. By 
mounting this chip on the user's application equipment, using the LM6400 series operation of the equipment can 
be checked in terms of hardware/software. The LM64PG99 can be used very effectively in equipment made by way 
of trial. 
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SD S-410 system 
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LM6402H, 
6405H 

N Channel E/D MOS LSI 

Single-Chip 4-Bit 
Microcomputer for Use in 
Control-Oriented 
Applications 

30258 3014A 

® 10218 

OUTLINE 
LM6402H and 6405H are N-channel MOS 4-bit microcomputers with ROM, RAM, ALU, 1/0 ports, timer, and clock 
generator, built on a single chip. The microcomputer, for control applications, has a ROM memory with a maximum 
capacity of 2K bytes, a RAM with 128 x 4 bits, 1/0 ports with 35 terminals, and internal PLAs. As their 5 µs cycle time 
is relatively fast, they are also well suited for sophisticated control. 

1) Hardware features (reduction in externally connected component parts) 
* An N-channel E/D MOS for a single 5 V power supply 
* C MOS and TTL compatible 
* LED driver output ports (2 ports/8 pins) 
* 24 character PLAs 
* Dual purpose 1/0 ports (7 ports/27 pins) 
* Flexible output (open drain/with pull-up resistors) 
* Clock oscillator (with externally connected ceramic oscillating element) 
* Cycle time 5 µs 
* 1 K byte/2K byte pin compatible 
* Programma~le input threshold voltages (normal/high thresholds) 
* Initialized resetting and builtin Schmitt gate at external interrupt terminal 

2) Software features (effective utilization of ROM capacity) 
* 4-level subroutine nesting feasible 
* Interrupt functions (external/internal) 
* Builtin programmable timer capable of a wide range of designations (timer, pulse count, and pulse width 

measurement) 
* A rich variety of instructions of 82 kinds 
* Automatic step forward with page designation 
* 1 K byte/2K byte instruction compatible 

Note: The LM6400 series is structured in the following way to permit optimum usage. 

Model Application ROM RAM Cycle time 100 Package Comments 
(type) 

LM6402A General use 2K bytes 128 x 4 bits 10µs 30mA DIP-42 
DIP-42S 

LM6405A General use 1 K bytes 64 x 4 bits 10µs 30mA DIP-42 
DIP-42S 

LM6402H High speed uses 2K bytes 128 x 4 bits 5µs 40mA DIP-42 
DIP-42S 

LM6405H High speed uses 1 K bytes 64 x 4 bits 5 µs 40mA DIP-42 
DIP-42S 

LM6402L Low power con-
2K bytes 128 x 4 bits 20µs 10mA DIP-42 New 

sumption usage DIP-42S development 

LM6405L Low power con-
1 K bytes 64 x 4 bits 20µs 10mA DIP-42 New 

sumption usage DIP42S development 

LM6416E Small scale usage 1 K bytes 64 x 4 bits 5 -10 µs 20mA DIP-285 New 
development 

(continued on next page) 

For details, refer to LM6400 Series User's Manual. 
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LM6402H, 6405H 

Model Application ROM 

Evaluation chip for Externally 
LM6499 LM6402A, H, Land 

LM6405A, H, L 
connected 2K 

LM6497 
Evaluation chip for Externally 
LM6416E connected 2K 

Case Outline 3025B-042SIC 
(unit: mm) OIP-42S 

System block diagram [LM6402H, 6405H] 

Package and terminal names 

X ta! 

RES 

PDo 

PD1 

PD2 

PD3 

PEo(PLAo) 

PE1 (PLAJ) 

PE2(PLA2) 

PE3(PLA3) 

PFo(PLA4) 

PF1 (PLA5) 

PF2(PLAs) 

PF3(PLA7) 

TEST 

(OV)Vss 

EXtal 

Voo(+ 5V) 

PB3 

PB2 

PB1 

PBO 

PA3 

PA2 

PA1 

PAO 

Pl2 

Pl1 

PIO 

PH3 

PH2 

PH1 

PHQ 

PG3 

PG2 

PG1 

PGQ 

RAM Cycle time loo Package Comments 
(type) 

5 ~ 10 µs 30 mA QIC-80 

5 ~ 10 µs 20 mA QIC-80 
New 

development 

Case Outline 3014A-0421C 
(unit: mm) OIP-42 

QINT 

--ORES 

--ox1,1 
--OEX tal 

--<>Voo 
--0\155 

Terminal name 

Xtal, EXtal: Oscillating element for OSC 

INT: Interrupt 

RES: Reset 

PAo.3: Input/output ports Ao-3 

PBo-3: Input/output ports Bo-3 

PCo.3: Input/output ports Co-3 

POo.3: Input/output ports Oo-3 

PEo-3 (PLAo.3): Output ports Eo-3 

(PLA outputso-3) 

PFo-3 (PLA4.7): Output ports Fo-3 
(PLA outputs4.7) 

PGo.3: Input/output ports Go-3 

PHo.3: Input/output ports Ho-3 

Plo-2: Input/output ports I0-2 

TEST: Test 
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Terminal functions 

Terminal name Input/outputs Functions 

INT Input Interrupt request input terminal. 

RES Input Reset input terminal. 

Input Input/output ports A:tAo· 
PA3-0 Input/output On input, can provide 4-bit input and can test bits. 

(Note 1) On output, can provide 4-bit output and i:an set and reset bits. 

Input Input/output ports B3-Bo-
PB3-0 Input/output On input, can provide 4-bit input and can test bits. 

(Note 1) On output, can provide 4-bit output and can set and reset bits. 

Input/output ports C3-Co. 

PC3-Q Input/output 
On input, can provide 4-bit input and can test bits. 
On output, can provide 4-bit output, can set and reset bits, and can perform 

immediate data output 

Input/output ports D:tDo. 

PD3.Q Input/output 
On input, can provide 4-bit input and can test bits. 
On output, can provide 4-bit output, can set and reset bits, and can perform 

immediate data output. 

Output ports EJ-Eo. 
PE3-0 Output Can provide 4-bit output and can set and reset bits, 

PLA outputs are fed from this terminal and PF3-0· 

.Output ports F:tFo 
PF3-0 Output Can provide 4-bit output and can set and reset bits. 

PLA outputs are fed out from this terminal and PE3-0· 

Input 
Input/output ports G:tGo. 

Input/output 
PG3-Q 

Output 
On input, can provide 4-bit input and can test bits. 

(Note 1) 
On output, can provide 4-bit output and can set and reset bits. 

Input 
Input/output HJ-Ho. 

Input/output 
PH3-0 Output 

On input, can provide 4-bit input and can test bits. 

(Note 1) 
On output, can provide 4-bit output and can set and reset bits. 

Input/output ports 12-10. 
Pl2-o Input/output On input, can provide 3-bit input and can test bits. 

On output, can provide 3-bit outputs and can set and reset bits. 

Terminal for external connection of resonant circuit for internal clock 

Xtal Input/output 
oscillation. 

Connect a ceramic, or other oscillating element across this terminal 
and Extal terminal. 

Terminal for supplying external clock. 
EXtal Input When employing internal clock oscillation, connect a ceramic, or 

other oscillating element across this terminal and Xtal terminal. 

Voo Input Power supply terminal: Normally connected to +5 V. 

Vss - Connect to 0 V of power supply. 

TEST Input LS1 test terminal: Normally connect to Vss(O Vh 

(Note 1): Mask programming can be used to designate input, input/output, or output. 
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Input/output designation table 

~ A B c 
n 

N N 
Input dedicated 

H H 

Output dedicated 

N,OD N,OD N,OD 

Input/output common 
N, PU 

H,OD H,OD H,OD 
H,PU 

N: Normal input gate 
H: High-threshold input gate 
OD: Open-drain output 
PU: Pull-up resistor equipped output 

Input-dedicated normal input gate (N) 

Input dedicated, high-threshold input gate (H) 

Output dedicated open-drain output (OD) 

Output dedicated pull-up resistor output (PU) 

D E F G H I 

N N 
H H 

OD OD OD OD 
PU PU 

N, OD N, OD N,OD N,OD 

N,PU N, PU N,PU 

H, OD H,OD H,OD H,OD 
H,PU H,PU H,PU 

Input/output common, normal input, open-drain output 
(N, OD) 

Input/output common, normal input, pull-up resistor 
output (N, PU) 

qr-
Input/output common high-threshold input, 
open-drain output (H, PU) 

~·· 
Input/output common, high threshold input, 
pull-up resistor output (H, PU) 
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PLA for E and F ports 

User-designated mask programmable 

AND matrix 
--- --o-1T3-4- 5 5-.,-8-9i>11-12-13-14 ·151s-i71819-:iCf:ii 22 23 z;.-252627' 

~~~ ' 

IDB1 -t;;-<11:>-+-+-++-+-+--+-+-+--+-+-+-t-++--+--+-+-+-+--+-+-+--+-+--+-+-+-
IOB:! -V 

JOB3 ~">--+-+-+-+-+-+-+-+--+-+-+-+-+-+--+-+-+-+--+-+-+---I-+-+--+-+~"'-+ 

CRY 1 '"Y 

OE : ~'>-+-H++~-+-t-+--l---+-+-+-1--l--1-i--+-t-+-l---+--+-l----1---l--+-I-
: ~ t:: 
L------.J--t- ---- ------ -- --- ---- ------ ---- --- --- ------ ______ f--J 

.-- -- -- -- -- -- -- - -- -- - - -- -- - -- -- -- -- -- -- -- -- -- -- -- -- -- ---; 

Eo : : 
E1 : 
E2 I -++-- t--t-- : 
E3 : -- - - : 
Fo 4------ i 

F1 I : 
F2 I ! 
F3 I 

I : 
I I 
L---- -- -- - - - ---- - ---- ---------------------- ______ J 

OR matrix 

ABSOLUTE MAXIMUM RATINGS/Ta= 25°C, Vss = 0 v min max 

Maximum power-supply voltage Voo max -0.3 +8 

Input voltage V1N -0.3 +12 

Output voltage VouT 111 When output transistors are off -0.3 +12 

Average output current IOHA for each pull-up spec terminal -2.0 0 

(to be applied to any 100 ms IOLA(1) total of all terminals in C and D ports 0 20 

period) IOLA(Q) for each terminal in E and F ports 0 40 

IOLA(3) total of either E or F port 0 100 

IOLA(4) total of all terminals in A, 8, G; H, and 0 50 

I ports 

Peak out put current IOHP for each pull-up spec terminal -2.0 0 

IOLP (1) for each output terminal in other than 0 4 

E and F ports 

IOLP (2) for each terminal in E and F ports 0 40 

IOLP(3) total of either E or F port 0 100 

Allowable power dissipation Pd max Ta=-30-+70°C 600 

Operating ambient temperature Topg -30 +70 

Storage ambient temperature Tstg -55 +125 

RECOMMENDED OPERATING CONDITIONS/Ta= -30 -+70°C, Vss = 0 v min typ max 

Recommended power supply Voo 4.5 5.0 5.5 

voltage 

Normal input specs for input· (H) level V1H (1) Input/output style 2.2 VDo 
dedicated port and input/ input voltage "N" "N, OD" "N, PU'' 
output common port (L) level V1L (1) Input/output style Vss 0.6 

input voltage "N" "N, OD" "N, PU" 

High threshold input specs for (H) level V1H (2) lnput/butput style o.6VDo VDo 
input dedicated port and input voltage "H" "H, OD" "H, PU" 
input/output common port (L) level V1L (2) Input/output style Vss o.3Voo 

input voltage "H" "H, OD" "H, PU" 

66 

unit 

v 
v 
v 

mA 

mA 

mA 

mA 

mA 

mA 

mA 

mA 

mA 

mW 
oc 
oc 

unit 

v 

v 

v 

v 
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LM6402H, 6405H 

~in ty.p max unit 

INT, RES (HI level V1H (31 o.7VDD VDD v 

input voltage 

(LI level V1L (31 Vss o.3VDD v 

input voltage 

EXtal (HI level V1H (41 o.sVDD VDD v 

input voltage 

(LI level V1L (41 Vss 1.0 v 

input voltage 

Clock cycle tc(cp) VDD = s v ± 10% 1.2 1.3 µs 

time Refer to Fig. 1 

(HI level twcpH VDD = 5 v ± 10% 0.4 µs 

clock pulse Refer to Fig. 1 
width 

(LI level twc/JL VDD = 5 v ± 10 % 0.4 µs 

clock pulse Refer to Fig. 1 
width 

Xtal (HI level V1H (51 v 

input voltage 

(L) level V1L(51 v 

input voltage 

Externally-connected resistance R Refer to Fig. 2 1000 kil 

value for oscillation 

Externally-connected capaci- C1 Refer to Fig. 2 220 pF 

tance value for oscillation 

C2 Refer to Fig. 2 220 pF 

TEST (LI level V1L (61 VDD = 5 v ± 10% Vss 0.4 v 

input voltage 

Refer ta "Input/output designation table" for "N", "H" "N, OD" "N, PU" "H, OD" "H, PU" 

ELECTRICAL CHARACTERISTICS/Ta= -30-+70°C, Voo= 5v±10%,Vss =O v 
min typ max unit 

Input dedicated port and RES (HI level llH (11 Input/output style "N" "H" 10 µA 

input current V1N = VDD 

(LI level llL (11 Input/output style "N" -10 µA 

input current "H" V1N = Vss 

Input/output common port (HI level llH (21 Input/output style "N, OD" 10 µA 

with open-drain spec output input current "H, OD" V1N = VDD 

(LI level llL (21 lnput/dutput style -10 µA 

input current "N, OD" "H, OD" 
V1N = Vss 

Input/output common part (LI level llL (31 Input/output style -1.6 mA 

with pull-up spec output input current "N, PU" "H, PU" 
VDD = 5 v ± 10% 
V1N = 0.4 V 

Pull-up specs for output (LI level VoL (1) Input/output style "PU" "N, PU" 0.4 v 

dedicated or input/output output voltage "H, PU" IOL = 1.6 mA 

common port (HI level VoH (11 Input/output style o.svoD VoD v 

output voltage "PU" "N, PU" "H, PU" 
IOH =-50µA 

VoH (21 Input/output style o.66VDD VoD v 

"PU" "'N, PU" "H, PU" 
IOH =-SOµA 

VoH (31 Input/output style 0.48VDo VDD v 

"PU" "N, PU" "H, PU" 
IOH = -100µA 
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min typ max unit 

Open drain specs for output (L) level Vol (2) Input/output style "OD" 0.4 v 
dedicated or input/output output voltage "N, OD" "H, OD" 
common port IOL = 1.8 mA 

Output-off IOFF (1) Input/output style "OD" 30 µA 
leakage current "N, OD" "H, OD" 

VoH = 10 V 

IOFF (2) Input/output style "OD" 10 µA 
"N, OD" "H, OD" 
VoH = 5.5 V 

E and F ports (L) level VOL (3) IOL = 20 mA 2 v 
output voltage 

Output-off IOFF (3) VoH = 10 V 30 µA 
leakage current 

IOFF (4) VoH = 5.5 V 10 µA 

Current consumption loo Voo = 5.5 V When input/output 35 mA 
terminals are open and OSC 
oscillating 

Input terminal capacitance C1 10 pf 

Refer to "Input/output designation table" for "N" "H" "N, OD" "N, PU" "H, OD" "H, PU" "OD" "PU". 

I 
I ______ ..l. 

--· _ -----~ ______ _!_J ___ -t-- ___ __ v1L(4) 

Ir :: 1 

1f--tw,ld'L--11-tw;H-1 
I II I 
' I 

~1c(llJ--....; 

Fig. 1 EXtal input waveform 

Application Development Tools 

EX tat Xia! 

J~;=t 
;;; J; 

CF =ceramic oscil­
lating circuit 

( CSBBOOA \ 
KERBOOH} 

Fig. 2 Recommended oscillating circuit 

For convenience of application development of the LM6402H/6405H, the evaluation chip (LM6499) and dedicated 
equipment called "'application development tools" are available. 

• SDS-410 
This is a combination of floppy disks-provided CPU, CRT, and printer. This system enables application develop­
ment programs of microcomputers to be made (edited, assembled) very speedily and efficiently in assembly 
language. By connecting the EVA-410 to the CPU, programs can be debugged and assembled or data can be 
written into EPROM's (using EPROM WRITER function contained in the EVA-410). 

• EVA-410 
This is an evaluation kit having EPROM WRITER function, function of parallel/serial data communication with 
external equipment (SDS-410, etc.). This kit enables application development programs to be corrected or 
debugged. By replacing the target board, this kit can be used for application development of CMOS micro­
computers ( LC6500 series) as well as the LM6400 series. 

• EVA-401 
This is a board with an EPROM and the LM6499 combined. This board is used for mounting evaluation or trial 
production of sets after application development programs are completed. 

• LM64PG99 
This is a system evaluation chip intended for application development tool of the single-chip 4-bit 
microcomputer LM6400 series. A 24-pin socket for program EPROM and PLA EPROM is provided on the 
package surface. By mounting this chip on the user's application equipment, operation of the equipment can be 
checked in terms of hardware/software. The LM64PG99 can be used very effectively in equipment made by way 
of trial. 

68 



LM6402H, 6405H 

69 



LM6402G, 
6405G .,,.,, N Channel E/D MOS LSI 

Single-Chip 4-Bit 
Microcomputer for Use in 
Control-Oriented 
Applications 

30258 3014A 

@ 1303A 

General Description 
The LM6402G/6405G are single-chip 4-bit N channel MOS microcomputers intended for use in control-oriented 
applications. They contain a ROM (2048 bytes (2K bytes)), a RAM (128 x 4 bits), an ALU, 1/0 ports (35 pins), a 
timer, a clock generator, a PLA. They are improved versions of the LM6402A/6405A and the LM6402H/6405H, in 
which a prescaler for system clock is contained and 3 options of frequency division are allowed. Other functions are 
the same as those of the LM6402A/6405A and the LM6402H/6405H. The following table shows a comparison 
between the LM6402/5G and the LM6402/5A, H in terms of newly added functions. 

Item LM6402/5 A, H LM6402/5G 

Minimum cycle time 5 µs or 10 µs 2.94µs 

800k or 400k Ceramic Oscillation 1/1 divider 

OOOk or 400k Ceramic oscillation 
RC oscillation 1/1 divider osc 4 MHz Ceramic Oscillation 1/3divider Option 
4M: Ceramic, 4.19M: Crystal 1/4 divider 
Oscillation 
External clock 1/1, 1/3, 1/4divider 

1/0 voltage +12 v +15 v 
Output current maximum 

Other than E, F = 4 mA Other than E, F = 30 mA 
rating (Peak current per 

E, F = 40 mA E, F = 50 mA 
pin loll 

1) Hardware features (Reduction in external parts) 
• Clock generator, frequency divider (3 options of 1/1, 1/3, or 1/4 division) 

Ceramic oscillation, crystal oscillation available: fmax = 4.2 MHz, RC Oscillation available 
• Cycle time: 2.94 µs min. 
• Input/output common ports (7 ports/27 pins), open drain, input/output ports direct interfacable to 

12V - operated equipment 
• Flexible output configuration (Open drain, pull-up resistor attached) 
• Input threshold voltage select (Normal, high threshold) 
• LED driver-contained output ports (All ports are capable of delivering large current.) 
• 24-character PLA 
• Initial reset and external interrupt input pins containing Schmitt gate 
• 1 K bytes/2K bytes pin compatible 
• Single 5 V supply, N channel, E/D MOS 

2) Software features (Effective use of ROM capacity) 
• 4-level subroutine nesting 
• Interrupt function (External/internal) 
• Programmable timer with wide setting range (Timer, pulse count, pulse width measure) 
• Powerful instruction set of 82 instructions 
• 1 K bytes/2K bytes instruction compatible 

3) Evaluation chip 
• Evaluation chip LM6499, Piggyback LM64PG99, and prescaler IC board (G2 board) are available for use 

in the application development of the LM6402G/6405G. 

For details, refer to LM6400 Series User's Manual. 
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Case Outline 3025B-D42SIC 
(unit: mm) 

System Block Diagram 

Plo-2 

PGo-~ 

PFo-3 

Package and Pin Assignment 

Xlal 

PCo 

PC1 

PC2 

PC3 

fNi' 
RES 

POo 

P01 

PD2 

PD3 

PEo(PLAo) 

PE1 (PLA1) 

PE2(PLA2) 

PE3(Pl.A3) 

PFoCPlA4) 

PF! (PLA5) 

PF2(PLA6) 

PFJ(PlA7) 

TEST 

(OV)VSS 

LM6402G,6405G 

Case Outline 3014A-D421C 
(unit: mm) 

SANYO: DIP42 

--ORES 

PDo-3 --oxi.1 
--<>EX!al 

--ovoo 

--OV5s 

EXtal 

Voo(+5V) 

PB3 

PB2 

PB! Pin Name 
PBo Xtal, EXtal OSC resonator attached externally 
PAJ INT Interrupt 
PA2 RES Reset 
PAI 

PAo to 3 Input/output ports Ao to 3 
PAO 

PBo to 3 Input/output ports Bo to 3 
Pl2 

PCo to 3 Input/output ports Co to 3 
Ph 

PDo to 3 Input/output ports Do to 3 
PIO 

PH3 
PEo to 3 Output ports E0 to 3 (PLA output o to 3 

PH2 (PLAo to 3) 

PH! PFo to 3 Output ports Fo to 3 (PLA mode 4 to 7) 

PH() (PLA4 to 7) 

PGJ PGo to 3 Input/output ports Go to 3 

PG2 PHo to 3 Input/output ports Ho to 3 
PG! Pio to 2 Input/output ports lo to 2 

. PG() TEST Test 
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Optional Functions 

1) OSC select table 

OSC Option 

RC 

oscillation 

Ceramic 

Oscillation 

Crystal 

Oscillation 

External 

Clock** 

LM6402G,6405G 

Resonator 
Frequency 

770kHz typ C=82 pF, R=10kil 

400kHz* KBR400B, CSB400p 

800kHz* KBRBOOH, CSBBOOA 

3.58MHz* CSA358MG,KBR358M 

4.0MHz* CSA4.00MG, KBR4.0M 

4.lMHz* CSA4.10MG, KBR4.1M 

4.19MHz* NKD HC-18U 

4.194304MHz, LM6402G 

100kHz - 1.36MHz 

300kHz - 4.0BMHz 

400kHz - 5.0MHz 

Divider Option 
Code 

1/1 A 

1 /1 B 

1 /1 B 

1/3 c 
1/4 D 

1/3 c 
1/4 D 

1/4 D 

1/4 D 

1 /1 B 

1/3 c 
1/4 D 

CAS, CSB: Murata Seisakusyo Corp. KBR: Kyocera Corp. NKD: Nikko Denshi Corp. 
CYCLE TIME= (1/frequency) x DIVIDER (1,3,4) x 4 
* At typical OSC frequency. DSC frequency has an error of approximately ±2 %. 

* 
Cycle Time 

5.2 µs typ 

10 µs 

5 µs 

3.35 µs 

4.47 µs 

3 µs 

4 µs 

3.9 µs 

3.82 µs 

40- 2.94 µs 

40 - 2.94 µs 

40-3.2 µs 

** External Clock Input Circuit (There are differences in input waveform between circuit I and circuit fl) 

external 
clock 

Circuit I 

Extal:Vss 

x t a l : external clock input 

2) Input/output select table 

~ A B c D 
n 

Input only N N 
H H 

Output only 

Circuit fl 

external 
clock 

Ext al: external clock input 
x ta l : open 

E F G 

N 
H 

OD OD OD 
PU 

H 

N 
H 

OD 
PU 

I 

N,OD N,OD N,OD N,OD N,OD N,OD N,OD 
Input/output N,PU N, PU N,PU N,PU 
common H,OD H,OD H,OD H,OD H,OD H,OD H,OD 

H, PU H,PU H, PU H, PU 

N Normal input gate 
H High threshold input gate 
OD Open drain output 
PU Output with pull-up resistor 
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LM6402G,6405G 

Input only [normal input gate (N)] Input/output common [normal input open drain output (N, OD)] 

Input only [high threshold input gate (H)] 

Output only [open drain output (OD)] 

Output only [output with pull-up resistor (PU)] 

Absolute Maximum Ratings/Ta= 25°C, Vss = O V 
Maximum supply voltage VDD max 
Maximum input voltage V1N max 
Maximum output voltage Vo UT 
Average output current IOHA 
(Note 1) IOLA 1 

Peak output current 
(Note 2) 

Allowable power dissipation 
Operating temperature 
Storage temperature 

IOLA 2 
IOLA 3 
IOLA 4 

IOLA 5 
IOHP 
IOLP 

IOLP 2 

IOLP 3 
IOLP 4 
IOLP 5 

Pct max 
Topg 
Tstg 

Input/output common [normal input, output with 

'""·"P ,.,;,.,, IN~ 

f ~ 
Input/output common [high threshold input, 
open drain output (H, OD)] 

Input/output common [high threshold input, 

output with pull-up resistor (H, PU)] 

unit 
-0.3 - +8 v 

-0.3 - +15 v 
Output transistor 0 FF -0.3 - +15 v 
Each pin of pull-up spec. -2.0 - 0 mA 
Each output pin other o- 18 mA 

than E, F ports 
Each pin of E, F ports 0-30 mA 
Al I pins of E or F ports 0 -75 mA 
All pins of A, B, G, H, 0 - 120 mA 

I ports 
All pins of C, D ports 0-50 mA 
Each pin of pull-up spec. -2.0-0 mA 
Each output pin other 0-30 mA 

than E, F ports 
Each pin of E, F ports 0-50 mA 

All pins of E or F ports 0-125 mA 
All pins of A,B G,H,1 ports 0-190 mA 
All pins of C,D ports 0-80 mA 

Ta= -30 - +70°C 600 mW 
-30-+70 oc 

-55 - +125 oc 

(Note 1) Applicable to any 100 ms period. 

, (Note 2) Limit value that must not be exceeded even momentarily. 
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LM6402G,6405G 

Allowable Operating Ranges/Ta= -30 - +70°C, Vss = 0 V min typ max unit 
Supply voltage Voo 4.5 5.0 6.5 v 
Input port & "H" level input V1H1 Input/output circuit 2.2 v 
input/output commom voltage 11N" 11N, OD" "N,PU" 
port: normal input spec. "L" level input V1L1 Input/output circuit Vss 0.6 v 

voltage "N" "N, OD" "N,PU" 
Input port & "H" level input VIH2 Input/output circuit o.6 voo v 
input/output commom voltage "H" "H, OD" "H,PU" 
port: high threshold "L" level input V1L2 Input/output circuit Vss o.3Voo v 
input spec. voltage "H" "H, OD" "H,PU" 

iNT, "FrES" "H" level input V1H3 o.7Voo v 
voltage 
"L" level input V1L3 vss o.3Voo v 
voltage 

"H" level input voltage V1H4 o.2voo+2.s voo v 
"L" level input voltage V1L4 Vss 1.4 v 

Xtal Clock cycle tc<f> 1/3 divider option 0.245 3.3 µs 

[·'~'"'' ] 1/4 divider option 0.20 2.5 µs 
clock op~ion 1/1 divider option 0.735 10 µs ; for option 
B,C,D Instruction cycle time tel tc<f> x division x 4 2.94 40 µs 
; Extal=OV "H" level clock pulse tw</>H See Fig. 1. B, C, D option 0.1 µs 

width 

"L" level clock pulse tw</>L See Fig. 1. B, C, D option 0.1 µs 
width 

"H" level input voltage V1H 5 o.5Voo+1.5 Voo v 
"L" level input voltage V1L5 vss 1.0 v 

Extal Clock cycle tc<f> 1/3 divider option 0:735 3.3 µs 

[E~MOOI ~ 
1/4 divider option 0.735 2.5 µs 

clock applied 1/1 divider option 0.735 10 µs 
; for option Instruction cycle time tel tc<f> x division x 4 2.94 40 µs B,C,D 
; Xtal=open "H" level clock pulse tw</>H See Fig. 1. B, C, D option 0.3 µs 

width 

"L" level clock pulse 
tw<f>L See Fig. 1. B, C, D option 0.3 µs width 

External resistance 
Extal, for ceramic or crystal R1 900 1000 1100 kU 
Xtal 

oscillation [oscillation] 
External capacitance C1,C2 f 05c=400, 800 kHz (C1 ,C2) 200 220 240 pF 
for ceramic or crystal fosc=4.0, 4.19 MHz C1, Fig2·(1). (2) 35 39 43 pF 
oscillation C2, Same as above 20 22 24 pF 
Pull-Up resistance Rp See Fig. 2·(2). 3.5 3.9 4.3 kU 
for crystal oscillation 

External resistance R2 See Fig. 3. 5 10 20 kU 
for RC oscillation 

External capacitance C3 50 82 240 pF 
for RC oscillation 

TEST "L" level input V1L6 0.4 v 
voltage 
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LM6402G,6405G 

Electrical Characteristics/Ta= -30 to 70°C, Voo = 4.5 to 6.5 V, Vss = O V min typ max unit 

Input port & RES, INT "H" level input l1H1 Input/output circuit 5 µA 

Extal current "N" "H", V1N = 13.5 V 

[B,C,D option) "L" level input l1L1 Input/output circuit -5 µA 
current "N" "H", V1N = Vss 

Input/output "H" level input llH2 Input/output circuit, 5 µA 
common port current "N, OD" "H, OD" 
[Output: Open VIN= 13.5 V, output Tr off 
drain) "L" level input l1L2 Input/output circuit, -5 µA 

current "N, OD" "H, OD" 
V1N = Vss output Tr off 

Input/output "L" level input llL3 Input/output circuit -1.6 mA 
common port current "N, PU" "H, PU", 

[Output: Pull-up] voo = 5 v±10 % 
V1N=0.4V 

Output port or "L" level output Voll Input/output circuit 1.5 v 
input/output voltage "PU" "N, PU" "H, PU" 
common port IOL = 14 mA 
[Pull-up) "H" level output VOH1 Input/output circuit o.8v00 v 

voltage "PU" "N, PU" "H, PU" 
IOH = -50 µA 

VoH2 Input/output 0.66Voo v 
circuit "PU" "N, PU" 
"H, PU" IOH = -80 µA 

VOH3 Input/output o.48Voo v 
circuit "PU" "N", PU" 
"H, PU" IOH = -100 µA 

Output port or "L" level output VoL2 Input/output circuit 1.5 v 
input/output voltage "OD" "N, OD" "H, OD" 
common port IOL = 15 mA 
[Open drain J Output OFF leak IOFF1 Input/output circuit 5 µA 

current "OD""N, OD" "H, OD" 
VoH = 13.5 V 

IOFF2 Input/output circuit µA 
"OD" "N, OD" "H, OD" 
vol:l = Voo 

E, F port "L" level output VOL3 IOL = 25 mA 2 v 
voltage 
Output 0 FF leak IOFF3 VOH = 13.5 V 5 µA 
current IOFF4 VOH =Voo 1 µA 

Xtal ""H" level input current I 1 H3 VIN= Voo 5 µA 

(B,C,D option, Extal=OVJ 
-5.8 "L" level input current I 1 L4 VIN= 1V mA 

Current dissipation loo OSC oscillation , LM6402G 38 73 mA 
outgut ogen , LM6405G 38 73 mA 

Input pin capacitance c, 10 pF 
RC oscillation frequency fosc C = 82 pF, 0 -70°C* 670 770 885 kHz 

R = 10 kil 
-30- 70°C* Same as above "670 770 895 kHz 

See Fig. 3. Including stray capacitance of substrate wiring 

For "N", "H", "N, OD", "N, PU", "H, OD", "H, PU", "OD'', "PU", refer to input/output select table. 
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---··---·----·--------YOO :_:rJ(:l VIH(Q,V~ 

____ ___;_;_ _ _ _{ ___ _:___'---VL<4),YIL6) 

I -~--tf--t~ 
~-tc(t)-------i 

Ex_tal input:V1H(5), V1 L(5) 

Xtal input: V1H(4),VIL(4) 

Fig. 1 Extal, Xtal input waveform 

l= Yoo OSC option A 

r----0 EXtal 

Tc3 
"' 

Fig. 3 Recommended OSC circuit 

(3)/RC OSC 
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EXtal Xtal 
C.R=Ceramic Resonator 

? Q CSB 400P,800A 
~ ICBR 400B, 800H osc Option 
I I i CSA 4.00MG B.C.D 

1---!:9'1 CSA 3.58MG 

Jci 'JQ CSA, CSB Murata 
KBR Kyocera 

Fig. 2·( 1) Recommended OSC circuit ( 1) I Ceramic resonator 

Fig. 2-(2) Recommended OSC circuit (2) I Crystal resonator 



LM6402G,6405G 

[ Fig. A ] r n s ,, H 

[ Fig. B] f o s c H 

:io~ft~~---+-~ j_----~--~ 1--t-_+i' -L---_i=+~---t-+---~ 
! I I I+' I ! i _L_l__J_ I LJ l---,,--1--1i

1
-- I - ~P~991~Bt9? 1·1-_,__1 -+ I I ' Ta=25 C I ' 1 • ----t- --,---1---+--t-- - Voo=Sv--r------i---r---t-+--

- - ---- 1----1---- -- : I (NotelExternal·capacitanceCincludes 
1 I I I I I stray capacitance of board wiring, N 

N 
0 

" 4 .. 
0 

I . • I 

>---+--+--~........ -'d------+---t----l----
1----1--+---Pr>o.+-".---1'.---+- --+----

~ lf--1---t---t---+---''k---~--+--+---"''k::,-------'11"'-<;;~-= ..... ;o::---t---t--""'"i-"""'=:t-
r; 
c: ., 
~ 2~~----+---+---+--l---+--+-'"""=+----11---~--t--+----'f'"""-~-
~ 

LL 

~ 
0 

0. 9 '-----+----+----t------t-
0. 8 +----+--+-----+ 

o_ 1 r----+--t----r----

o.6 >------+----+--+----+ 

o.s.______,__-+----+--~--+--+----+---t----+--+----+-~~~f---+----+-~~~~~~~~ 
0 8 16 24 32 40 56 64 72 ao 

External Resistance, R 
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LM6402G ,6405G 

CR oscillation of LM6402G/05G, LM64PG99 

(1) For the variation range of CR oscillation frequency of the LM6402G/05G, the following are guaranteed at 
external constants of C=82pF, R=1 Okohm only. 

(f) fosc= 670min -770tYP -885nx kHz /Ta= 0-+70°C 

@ fosc= 670min -770tYP -895nx kHz /Ta=-30-+?0"C 

(2) If other frequency than typical value 770kHz is used at other constants than C=82pF, R=10kohm, fix CR 
constants referring to "OSC frequency vs. standard external resistance characteristics" in Fig. A. In this case, take 
care of the·following. 
Cf) Oscillation cycle must be within the range (0.75 to 10.0 usec.) of recommended operation clock cycle at 

OSC pin. 
@ CR constants must beselectedfrom among recommended external constants (C=56to240pF, R=5to20kohm). 

It should be noted that outgoing inspection is performed under the frequency variation condition at C=82pF, 
R=10kohm. 

(3) The LM64PG99 alone is not capable of evaluating for the LM6402G/05G. CR oscillation option. It is necessary 
to simulatedly mount CR on the conversion board (G2 socket). CR constants of the LM64PG99 are fixed referring 
to "OSC frequency vs. standard external resistance characteristics" in Fig. B. When the LM64PG99 is used to 
evaluate the LM6402G/05G for CR oscillation option, an oscillation frequency nearly equivalent to that of the 
LM6402G/05G can be obtained by mounting C=82pF, R=10kohm on the conversion board as with the 
LM6402G/05G. 
However, the oscillation frequency obtained must be checked. 

Application development tools 

Evaluation chip LM6499 and the dedicated equipment called "application development tools" are available to facilitate 
application development tools for the LM6402G. For details of the application development tools, refer to 'MAN UAL 
FOR DEVELOPMENT TOOLS'. 

(1) SDS-410 system 
This is a combination of floppy disks-provided CPU, CRT, and printer. This system makes it possible for 
application development program of microcomputers to be made (edited, assembled) very speedily and efficiently 
in assembly language. By connecting the EVA-410 to the CPU, program can be debugged and assembled or data 
can be written into EPROM (using EPROM WRITER function contained in the EVA-410). 

(2) EVA-410 + TB1 (6499) 
This is an evaluation kit having EPROM WRITER function, of parallel/serial data communication with external 
equipment (SDS-410, etc.). This kit makes it possible for application development programs to be corrected or 
debugged. The LM6499 is mounted on the TB 1. 
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(3) LM64PG99 
The LM64PG99 is provided with 24-pin sockets for 
2 EPROMs for programming and "PLA through" on its 
package surface. 

Xtal,Extal 
TNT 
RES 
PA0-3 
PB0-3 
PC0-3 
PD0-3 
PE0-3 
PF0-3 
PG0-3 
PH0-3 
PJ0-2 
TEST 

: DSC ceramic resonator 
: Pseudo interrupt 
: Reset 
: Input/output ports 
: Input/output ports 
: Input/output ports 
: Input/output ports 
: Output ports 
: Output ports 
: Input/output ports 
: Input/output ports 
: Input/output ports 
: Test 

A0-3 
B0-3 
co-3 
D0-3 
E0-3 
F0-3 
G0-3 
H0-3 
I0-2 

(4) Conversion board for the LM6402G/05G (G2 socket) 

Pin assignmnent LM64PG99 

Xtal 

PCO 
PCI 

PC2 

PC3 
INT 

RES 

PDO 
POI 
PD2 
PDJ 

PEO 

PEI 
PE2 

PEJ 

PFO 
l'FI 

PF2 
PFJ 

TEST 

vss 
(CW) 

Extol 

VOD(•SV) 

PllJ 
PB2 

PB1 

PBO 

PAJ 
PA2 
Riil 
PAO 

Pl2 

Pll 

PIO 

PHJ 
PH2 

PH1 
PHO 
PG3 
PG2 

PG1 

PGO 

: Socket pin for 

2716 
~----~(top view) 

• For evaluating the LM6402G/05G, the LM64PG99 and the conversion circuit shown in Fig. a are used jointly. 
• For evaluating the LM6402G/05G, the EVA-410-TB1 and the conversion circuit shown in Fig. a are used 

jointly. 

a. Appearance 

1~:." j 
,O~ o --, 

to~-:~ ~ 
~ 

Oscillation 

[ For ceramic OSC, crystal OSC ] 

Not mounted 
Mount resonator, C1, C2, C3, R2 
as shown below. 

RJi lri 
C2 ~ Ill 
T Ill 

[For CR OSC] 

b. Where to mount resonator, C1, C2, C3, R2 
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When the LM64PG99 is used: 

G2 SW 

f-:: ~ ~ f:!:~~;,~:o;;O" -----+----+-+--

Frequency 
division 2 3 4 

1 /, 
, / 1 

(21 Ceramic OSC Target boa!~---+-.,--1_1_1_,-----+-~~1=-·-t-
400-800 kHz G 2 Unavailable r-- ---- -- ------ ----+-- - ------- -- - ---·--:--+-""""~c+ 

(3) 4MHz band OSC ~~arg~!_IJ_~~'!___ Unavailable 
4 M H z C F 1 /3 division G 2 1 / 3 o f f o f f on 
4MHz CF' 1 ~4. · --1-14~foff ~~ 
4. I 9MHz JdlVISIOn1------ -- ----- ~.:-;f-:-
crystal 1 I 1 X t a l on o f f of f:+---';1<-:+--.:..:..:;-->l<'-----J 

--------- - _ _/ 
Target board 

(4) External clock (Note)) 

t·---------J~..___,, 
G2 

----·-·--------·-·~--- -- -------

1/3 

1/4 

How to set the socket G2 SW when the EVA-410-TBl is used 

--osc ______ -- -- -- ~~~e~~~~~"~~~~iJ ~r~~-~~cv +-_-·-----~-~"--=~1-s_~lTL .. ii~-s;s--~1-:=~a 
----------- -------- -- - ~.!:~~ b~~-r-~i:i -~n' _()no_!:(o_tt'-~n-~t7of__t_k:-ts on::::>! 

(1) CR OSC _____ _g_~----- 1/1 o!_~!~-~-f¢>-f~o_!_~!_f~r=:::,.off >---... 
-(2) Ceramic DSC ___ }J~t§:~~- ~~~---2~-~:~~~-()_no_!Ji_~tB~ ·o~ >K 

400-800kHz _____ §_~ ___ l)navafl!lble 1=-1--' - -·-l-·i=·=!f==+==.oJE==*5-l 
EVA-TB 1 1/1 offo-ff on~~,-~+--__ -- f--- -

1314MHz b--;;~ciosE- Target"boarci-- unavcii~lil~~¥~0'-l=-:':..±-c~==t- -~.::_-:_ 
--- --------- ----------- -· ----+--- -- ---+---'=+=·-=-'===1--1 
G2 1/3_t"-!_!_!>_~offofff_ff on on onoff onf_ff 4MH z CF 1/3 division 

4MHz CF 1/4division ---··-·------ 1/4 --,-~ onoffoffo_¥4-01\_()n onoffoff on 

4.19MHz crystal EV ~-::_!_!3 __ !_ Unavailable 1c= H~~=f1~f~~~4;~~ 
__________ !_14_d_iv~~~~~/ 1 / 1t X ~ on o-~~-f ~t~-fo_,f_~f+~E-'--4R_-~F_-.::_o.::.n!E:::>IC:----l--b,,~ 

Ext_ll_~l!i onoffoffoffoffoff ~ on~ 
Target board\' 1 /3 ~E-xxy al off on off off of fof f on off o_~f f on off 

(4) External clock ~tll_~_ff onoffoffoff on on~offoff onf_ff 

(Note) 1/4 Xtaloff _onoffoffoffoff o_~offo~offoff on 
Extaloff onoffoffoff on onoffoffoffoff on 

---(;2-- --- Unavailable _-=t-::;~£~-=1 ~=----1 

-------------------- _I_~~~J-B:f _ U_n~lable ~~ ==-~~~==:::: __ :i::,__; __ ;-:::~:.~ 
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• When a divider is used, a ceramic filter on the target board cannot be used for evaluation. 
A ceramic filter must be mounted on the G2 socket. 
ON: SW-on mode 
OFF SW-off mode 
X: SW may be placed in any position. 

(Note) When applying the clock signal at the Xtal pin in the external drive mode, wire jumper 
JP and set the switch. 
When applying the clock signal at the Extal pin in the external drive mode, set the 
switch without wiring jumper JP. 
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Proper cares in using the LM64PG99 

LM64PG99 
• Mount the program EPROM and the PLA EPROM. Even when the PLA function is not used, the PLA EPROM 

(through PLA) must be mounted. 
• For evaluating the input/output option as pull-up resistor-contained type output port, connect an external resistor 

to the pin of the LM64PG99. 
• All input/output ports are input/output common and of high threshold input, open drain output type. E,F ports are 

dedicated to output. 

Wiring change according to use/nonuse of PLA function 
(1) Wiring change when the PLA function is used 

When the PLA function is used in evaluating the LM6402G/05G with the LM64PG99, wire the jumper on the 
package bottom as follows: 

Soldered 

~<> 
(When PLA is used) Example of wiring 

(2) Wiring change when the PLA function is not used 
When the PLA function is not used in evaluating the LM6402G/05G, wire the jumper on the package bottom as 
follows: 
For the PLA EPROM, the (through PLA) with data for nonuse of PLA written. 

Insert the following data-written EPROM 2716 (through PLA) into the PLA EPROM. 

Data for dedicated EPROM (through PLA) (HEX notation) 

::~~ n :, : , :; :, :.~. ;, :7 ~: :. :. ;. :~~~~,~J 
0 1 0 00 11 22 33 44 55 66 77 88 99 AA BB CC DD EE F~ 
0 2 0 I 00 11 22 33 44 55 66 77 88 99 AA BB cc DD EE FFI 
0 3 0 00 11 22 33 44 55 66 77 88 99 AA BB CC DD EE FF 

~ : ~ I 
, For EPROM addresses i 

~----L_ ___________ _ !_~~~;~~·::~~=are J 
(This data are commonly called 'through PLA'.) 
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The through PLA EPROM function can be fulfilled by wiring jumpers. The wiring diagram is shown below. 

Through PLA wiring diagram 
using jumpers 

~ 

~~~~~~~~fi~ 

Program EPROM section 

Selection of power supply EPROM (External power supply) 
Normally, an EPROM dissipates a current of 50 to 1 OOmA (i.e.200mA max./2 EPROM's). 
The power capacity of a user system is not enough, an external power supply can be used. 
(1) The same power supply is used for the LM64PG99 and EPROM at the time of shipment. A jumper for EPROM 

power supply select is provided on the package bottom of the LM64PG99. The power supply to the EPROM is 
connected to the power supply pin (Voo pin~ of the LM64PG99 as shown below . 

. 
© • 

@~ 
~~ • ·~ , 1 Connected 

• ···n n A: Connected to power 
.. • supply pin of EPROM 

B: Connected to power 
supply pin of LM64G99 

The same power supply is used for the LM64PG and EPROM at 
the time of shipment. 

(2) How to provide external power supply to the EPROM 

• Remove the wiring connecting patterns (A) and (B). 
• Using this jumper, connect patterns (A) and (C~. 
• Connect external power supply (+5V) to pattern (C) and external power supply (OV) to GND (OV) of the user system 

board. See below. 
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LM6402G, 6405G Instruction Set 

Notations 

AC Accwnulator 

An Accumulator bit n 

c carry FF 

c Carry save FF 

Carry carry from ALU 

Borrow Borrow from ALU 

PP Data pointer 

PC Program counter 

Mnemonic 

bl-clear AC 

Working 

Working 

Working 

w Working 

R Working 

:·Working 

F Flag 

TMFF Timer FF 

TIMER Timer 

Instruction 
code 

LM6402G,6405G 

register x INT FF Interrupt FF 

register Y INTE FF Interrupt enable FF 

register z STACK Stack 

r·egister W Pt Port 

register R M Memory 

register s [M(DP) I Memory contents addressed by DP 

Contents 

..,____ Transfer direction, result 
., Exclusive-or 

Operation Description of operation skip condition 

The contents of the AC are cleared. 

The contents of the C are cleared. ~ 8-clear C 

·j CMA ) Complement AC The contl_:nts of the AC are complemented. j I 
e 1 Complement & The contents of the AC are complement_e_d-an-d--i-nc_r_e_m-en--~--------t 
't: CIA I Increment AC a o o 1 a o o 1 111 Ac-...(m +l tea by 1. The c is unaffected. i 
.~f-----t--·------+---l-----+--f--1--------+-----------------------+------j 

~ 
The contents of the AC are incremented. If carry is o-. Increment AC and ACt-(AC)+l 

Carry ~ INC skip if Carry 0 0 0 0 1 1 0 1 .
1
1 1 skip if Carry i:~e::t:~;.p::~. in~~=u~t~:n ~~;:~~~~~y following the 

] f-l--+--------4---~'-+----1 -+-------+T-h-e-co_n_t_e-nt_s_o_f_t_h_e_A_C_a_re~d-e-cr_e_m_e_nt_e_d_._I_f_ca_r_r_y_1-.s-4-------+ 

~ DEC ~~~~e~~n~o~~o:nd 0 0 0 0 1 1 1 1 1111 :~:(~~);!rrow generated, the instruction immediately following the Borrow 

B DEC is skipped. The c is_u_n_a_f_fe_c_t_e_d_. --------t--------+I 
~ f-S-T-C-+-S-e_t_C------1--0-0_0_l-+-l-O_l_l+l-+-l-+-c~~-l The C is set. I 

u XC Exchange C wit.h C' 0 0 0 1 1 0 1 0 l jl (C);::::'.':(C') 
9 I The contents of th;; C and the contents of the C' are--t'----~ 
~ f----+--~--------+---C------+--!-+-------"~~ange~--- _ ---~--- I 

RAR Rorate AC Right 0 0 1 1 0 0 0 0 1 1 ~~,._:~,(An)-An-1 ~~e contents of the AC are rotated right through the I 

a> I The contents of the memory M(DP) are incremented. 
~ !NM Increment M skip M(DP)"--{M(DP)]+l The AC, Care unaffected. If the result is [M(DP)]= [M(DP)]=O 

1

. 

'8§ if carry O O O 1 1 1 O 1 1 /. 1 skip if carry 0, the instruction immediately following the INM is - ~--~tf-----t--------------t---+----+-+-t-----------t------------------·-----t--------t ?:e The contents of the meffi!=>rY M(DP) are decremented. 

~~ DEM ~~c~~~;~: M skip 0 0 0 1 1 1 1 l 1 1 M(DP)~[M(DP) 1-1 ~~et~~· i~:~~u~~~=!e~::aia!!1~h;o~~~~~~g i~hlM~~:) l: 
X·.-l skip if Borrow skipped. 

[M(DP) ]=F 

AD Carry 

Carry 

EXL Exclusive OR Logic 

Load AC with 
g t------t-r_mm_e_d_i_a_te_d_a_ta _ ___,_1_0_0_1~!_:13_1_2_r_1~-+l+-l~A_c_<--_r3_r_2_r1_r_o __ ~T-he_i_mm_e_d_i_a_te_d_a_t_a_r_3_1_2r_1_r_o_a_r_e_1o_a_d_ed_i_n_th_e_A_c_._---t-------t 
j C-s-+-s_t_or_e_A_c_t_o_M __ +-o_o_o_o+-0_0_1_0-+l+-l~M_(~D_P~)~~IA_C~)---+·The contents of the AC are stored· in the memory M(DP). 

g !. Load AC with M 0 0 l l 1 0 0 0 1 1 AC<t-[M(DP)] 

. 
LI· 

The contents of the memory M(DP) are loaded in the AC. 
------~~------i ~ 

.~ LM ~:d~~i;~t~P: o o 1 i i o MJJto 1 1 ~~;~~~=~~!Mo 
~ r------r--

The contents of the memory M(DP) are loaded in the AC 
and then the DPH is modified with the DPaVf11Mo. 

~ X Exchange AC with M 

:;, 
3 XM :~~h:~~f:C ~!:h M 

0 0 l 0 l 0 0 0 l l (AC);:::[M (DP)] The contents of the memory M(DP) and the contents of 
the AC are exchanged. 

~e contents of the memory M(DP) and the contents of 
O 0 1 O 1 O MlMO 1 1 (AC)~[M(DP) 1 ~he AC are exchanged and then the DPa is modified with 

DPa~(DPHlY!-!.1Mo ~he DPJrYM1Mo. 
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Mnemonic 

Instruction 
•ode . 

. .... 
u 
~ 

" . 1----~----1g; .s 

~ 

Operation 

Exchange AC with M o o 1 o 1 l o o 1 2 ~:~~o~:{)D!i J 
then Decrement DPL skip if Borrow 

Description of operation 

The contents of the memory M(OP) and the contents of 
the AC are exchanged and then the contents of the DPL 
are decremented. If the result is (DPLl=F, the inst­
ruction immediately following the XO is skipped . 

t Exchange ACwithM DPH+--(DPHlVMtMO the AC are exchanged and then the DPH is rrodified with e XMD and Modify DPH 0 0 1 0 1 1M1Mtj1 2 DPL-(DPL)-l the (DPH)VM!MQ and the contents of the DPL are decre-

skip condition 

. § I {AC)~ [M(DP)] The contents of the memory M(DP) and the contents of 

t: then Decrement Dit mented. If the result is (DP1)=F, the instruction im-

-~ f---!--------l----"---+--c-+-sk_i_·P_i_f_B_o_r_ro_w_l-m_e_d_ia_t_e_l~y_f_o_l_lo_w_i_n~g_t_h_e_XMD __ i __ s_s_k_ip~pe~d-·-------1---------! 
~ I I (AC)~[M(DP) J The contents of the memory M(DP) and the contents of 

~ XI ::~h;:~:e:~:!t~PML a a 1 l l l 0 0 l 2 DPL-(DPL)+l ::: :~c:::e::~~~ng~~ :~: ::::1~h~s c7~~~~:~. o~h=h~n~~: 
:g- skip if Carry ruction immediately following the XI is skipped. 
3>----+--------+---1-----+-+-+--------+T-h_e_c_o_n_te_n_t_s_o_f_t_h_e_m_e_mo_ry-M-(D_P_)_a_n_d_t_h_e_c_o_n_te_n_t_s_o_f-t------+ 

Exchang AC with M (AC)~[M(DP)] the AC are exchanged and then the DPH is modified wi-
XMI and 1-bdify DPH 0 0 1 1 l 1 M1Mq l 2 DPH~(DPHlYMJMo th the (DPff)~1Mo and the contents of the DPL are in-

then Increment DPt i ~~r;~o:Lda+rlry cremented. If the result is (DPtl""O, the instruction 
immediately following the XMI is skipped. 

r--:+----t-----~-----r----+---1-+-t-------+---------- -------------i-------t 
§ LDii Load DP with 0 O O l 0 1 0 l 2 2 DPH-I6ISI4 The DP is loaded with the 2nd byte immediate data 16 
j L Immediate data Io IGisI~ I3I2I1Itj DPL-IJI2I1Io to Io. e I LDZ Load DPH and DPL t---- ---1 H--------j------------ -----+-------+ 

"t: I with Zero and imme-1
1 

l 0 0 0 I I 1 1 1 1 DP}f<i!--0 The DPH is loaded with O and the DPL with the immedi-
-~ I diate data respec- 3 2 1 0

1 
DPt-E-I 3 r 2 r11 0 ! ate data r 3r2111 0 . 

tr> I tively j 

] OED Decrement DP I 0 0 0 l 0 0 1 l l l k ~ . f L sul t is (DPt) =F, the instruction immediately follow- (DPt) =F 

-~ I -----+1----1----+-i-+-D--P-<--(D_P_) _-1--1-T-h_e_co-. n-t-e-nt_s_o __ f_t_h_e_D_P_L_ar_e_d~cre~en te~. If the ~e-

n:I : s ip i Borrow ing the DED is skipped. 
~ -+ ---+- ··-- -----------, 
Q.I 1 I DP -(DP ) +l The contents of the DPL are incremented. If the re-

1 
I 

~I IND Increment DP I 0 0 1 1 a 0 l 1 1 1 !;iktp if ~arry ~ult is (DPtl""O, ~he instruction immediately follow- (DPL)""O I 
§. f--t----------l'----+----+-+--1-------t-l.-':g the IND is skipped. J__ i 
~ TAL Transfer AC to DPt I 0 0 O 0 0 1 1 1 l 1 DP1+-(AC) The contents of the AC are transferred to the DP1. i 
" f-=:c-1 I -+----++-+--------+-----------------------+--________. 
~ TLA Transfer DPL to AC 

1 

O O O l ~~~ ~ AC~~=Ll The contents of the DPL are transferred to the AC. _l_ ----+ 
I XHX Exchange DPH. 0 1 0 0 1 1 1 1 1 2 1 (DP )--+(X) The contents of the DPH and the contents of the war- I 

1 , vith X j H - king regi.ster X are exchanged. I 

c: XLY 
1 Exchang;-~p~- - r~~j·-~ l- l-l -O +; 2 1 ~..:.~;---------t The contents of the DP1 and the contents of th_e ___ W_O_r_-+-1------J-t 

£ with y ----+--- --=-=+- ~--~egister Y are exchanged. -L 
1 

~ ~~nsfer _D"H to x -°-~~ l l 1 ifG~~~ _ _ ( ;~ ~~~~;:; ~ ~::_:: •:e _ transferr:_:~h~-=rk- +-----4 
: E ~~.,.,., ... ~ .'-j • , ·~· " t1 'I '" ""'"'----- ~: ~:::~ :·_·"" .... ., ... ~~ . .,~ ..... -" I nJ 
.:j I XAZ Exchan e AC with Z , 0 1 0 0 1 0 1 0 112 (AC)~(Z) +;;;e cootents of the AC and the contents of the work- I I 
'§ L 9 _i: ___ --~ -{-1 __ - 1ng register z __ ar_e_e_xc_h_a_n_ge_a __ . ___________ --+------+ 

..d [ XAW 
1
1 _Excha_ n e AC with W I 0 1 0 0 1 0 1 1. 1 2 (Acr-" (W). T.he contents of the AC and the contents of the work- l El _____ _: _____ _J__ __ -------4-+---=-------+-i_ng register W are exchan_g_ed~------------+------+ 

00 8 · . . Io I The contents of the AC are transferred to the work-·g, TAZ Transfer AC to z ___L_ 1 a O O O 1 0 ,1 2 Z~AC) ing register z. 
~ ------- - I _T_h_e~c-on~t-e_n_t_s -o~f-t_h_e_A_C_a_r_e ___ t_r-·a_n_s-fe_r_r-ed_t_o_t_h_e~wo-r-k---+1-----~-4-
g' TAW Transfer AC to W J: 0 l 0 0 0 0 1 1 1 2 W-(AC) 
:;;! ______ -----+-~-H--·-· ing register W. 

£ \ XHR Exchange DPH with RJO l o o l 1 0 1 1 2 (DPH>;:~'(R) 1 The contents of the DPH and the contents of the war- ! 
»- king register R are exchanged. ___J 

XLS Exchange DPL with 5 0 1 0 0 1 1 0 0 1 2 (DPL) ~(S) The contents of the DP1 and the contents of the wor- l 
king register S are exchanged. ~ 

!----t-----1 ! A single bit of t_h_e_m_e_mo--ry_s_p-ec_i_f_i-ed_b_y_t_h_e_DP_w_h-ic-h-+-1-------tl 

SMB rSetMemorydataBit1
1
o 1+11 OB1Bol t M(DP,B1,Bo)<1:--l is designated by 2 bits (B1,BQ) of the instruction .I 

is set. 
1-- --------+- --+-+-+-------1-------~-----------------+-------<1 

nun 1 Reset Memory data I 0 1 1 to 1 I A single bit of the memory specified by the DP which I I' 

c =·= 1 I BlBo 1 M(DP,B1.Bo)..,_O is designated by 2 bits (B1,BO) of the instruction~ I 
j j Bit ~--- ---+-+-+------·-- ~- reset. 
g I I A signle bit of the merr10ry specified by the DP which 
!J HrMB I-Test Memory data 0 1 0 1 1 0 B B 1 1 skip if [M(DP, is designated by 2 bits (B1 ,Bal of the instruction [M(DP ,B1,Bo II 

-~ Bit 1 0 B1,Bol ]=l is tested, and if 1 the instruction immediately fol- ) ]:l 

!?: ,----~--~--t---+------t-1 - ----"---~-t-l_ow_i_n_g_t_h_e_T,_IB_i_s_s_k_i_pp_e_d_. ___________ +------t 
... A single bit of the contents of the AC which is de- ) 
~TAB I Test AC Bit lo 0 1 0 0 18 8 1 1 skip if [AC{Bi, signated by 2 bits (B1,Ba) of the instruction is I [AC(B1 ,Bo)J 
l; I 1 O Bo)]""! tested, and if 1 the instruction immediately follow- =l 
.C j ing the TAB is skipped. 

:!:: I The bit of the contents of the AC and the bit of the I 
i:Q CMB Compare AC bit with 

1 
skip if [AC(B1, contents of the memory M(DP) which are designated by I 

M data Bit lo 0 1 1 O 1B1Bol 1 Bo)]=[M(DP,B1, 2 bits (B1,Bol o'f the instruction are compared, and 

l Bal] if equal the instruction immediately following the I 
CMB is skipped. . 

e-+---+-~--+---+--~~--+--- I 
SFB Set Flag Bit o 1 1 1 1 lBiBol 2 F{Bi,BoH--1 ~Ys~n~~~sb7~1~~~) 0!ff!~! ~n~!~~c~~!~hi!ss:~~ignated 
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Mnemonic 

' g RFB Reset Flag Bit 

w 
1'nstruction ~ 
code G 

E w 
!---~--___,,, " ui:_a 
D7DGD5D4 D3D2DlDQ ~ 

Operation Description of operation 

A single bit out of flag 4 bits which is designated 
by 2 bits (B1,Bo) of the instruction is reset. 

~ f----j--------+-----<---+-"r+-------+----

.~ 
ti' FBT Test Flag Bit 
~ skip if True 

"' 
~ I Test Flag Bit, 
~ FBF skip if False 

"'"' 
~ CM Compare AC with M I 0 ~ 1 O O 1 1 ~~~~P~fl (AC)" 

. ~ 1--f-C-o_m_p-ar_e __ A_C_w_i_t_h--+, 0-0 0 110 1 1 1 
2 2 

skip if (AC}= 

-~ c-c_'_,c-'-mm_e_ai_· •_t_e_a._a_t_•_t-;-~ I 3I2r1 Io I 3I2I1 Io 

~§ CLI l Compar;e DP1 with 10 0 ? ~ 10 l 1 0 2 2 skip if (DPL) = 
8,j l Immediate data 1 1 l 0 '13121110 I3I2I1Io 

A single bit out of flag 4 bits which is designated 
by 2 bits (B 1 ,Bo) of the instruction is tested, and 
if 1 the instruction irranediately following the FBT 
is skipped. 

A single bit out of flag 4 bits which is designated 
by 2 bits (Bl ,Bal of the instruction is tested, and 
if O the instruction immediately following the FBF 
is skipped. 

I
The contents of the AC and the contents of the mettK'l­
ry M(DP) are compared, and if equal the instruction 
immediately following the CM is skipped . 

The contents of the AC and the immediate data IJI2I1 
Io are compared, and if equal the instruction imme­
diately following the CI is skipped. 

The contents of the DPL and the immediate data I]I2 
I1Io are compared, and if equal the instruction im­
mediately following the CLI is skipped. 

skip condition 

(AC). [M(DP) J I 

T The contents of the carry FF are tested, and if set 
.3 TC I Test Carry ! O O O O O 1 O O l l skip if(C)=l the instruction immediately following the TC is i (C)=l I 
.8 f-----+--------------->----+-------+-t-+----------<-s-ki_·P_P_e_d_. _________________ . ____ Ti-------i 

.~ TTM Test Ti_m_er-----t-o-·_o_o_o-+o·-1-0_1T1-t--1+-sk __ i_p_i_f_(_TM_F_F_J·_1 __ ,_~-~-=-~-~_:_~;.-~-~-~-i~_!_~_: __ e_~_~_:~_:_1_~_F_f~-~-~-o~-:_~_~_e~-~-e_·_~~-M_i_~_:_e_t_J1 __ 1_T_M·F·~ ;:; skipped. =-:__j 
The contents of the interrupt FF are tested, and if I ~ 

o a O a a O 1 1 1 1 ~k~~;fF~~o FF)= set the instruction immediately following the TIT is (INT FF) =l 
skipped. Then the contents of the interrupt FF are reset. I 

---+----t-----t-t-i -r--------i-A-j-~p is made to the address which is designated 1- .· ~. ~ 
1 1 PsP4PJP2P1Po l 1 ]PC{--Ps to Po by setting Ps to Po in the low-order 6 bits of the ! 

~. . 
---+-----<>----+-r-+-- ---- ----t---- --------t--

1 O 1 O OPJ..0P9P9 A jump is. made to the address des.ignated with PlO to 
P7P6P5P4P3P2P1Po2 2 PCc:--P1otoPo PQ. 

f----<~-------+- fA:c;_um_p_i_· s-m-ad_e __ t_o_t_h_e_a_d_d_r-es--s-w-hich is designated by 

!D la O o o o 1 1 2 PC-A3A2A1AoDO ~~:t~~~-:;:~~l~ob:~: ~~ !~et1:w~!;~~~r~e~i:sb!~st~:d 
1 

PC respectively. I 

0 0 1 1 0 0 0 1 1 :1 INTE pp-.1 Interrupt is enabled. -----r-------j 

.~ 
ti TIT Test Interrupt FF 

" JCP 
Jump in the 

s Current Page 
~ 
u 
0 Jump 

~ JMP 
unconditionally 

.~ 
0. I Jump in the Curr-

!i JPA I ~;~~age llK'ldified 

" 
EI Enable Interrupt 

DI Disable Interrupt 

i CZP 
Call subroutine in 

0 the Zero Page 
" ~ 

CAL i Call .~ subroutine 

i~ RTS Return from 0 1 ;~; 1 2 1 c...=(sTACK) sk.~r~ execi:;tion is returned from subrout~~e ~;:;d 1 Uncond=-:-ional 1

1 
U).µ subroutine and Skip I unconditionally skipped. I 

SEB Set port E Bit O 1 1 1 a 1 B1Bol1 2 Pt E (Bl ,Bol-1 !d s~~g;e 1:-~~! ~!1 ~:~) 0~~p~~ep~~:t~u~~~~~ ~: :::~gnat- J l 
REB Reset port E Bit 

SPB Set any Port Bit 

0 1 1 0 0 1BiBo1 2 Pt E(B1,Bol~O 
A single bit of the output port E which is designat­
ed by 2 bits (B1,Bo) of the instruciton is reset. 

A single bit of the output port specified by the DPL Tl 
0 1 1 1 0 DB1Boli2 Pt(DPL,B1,Bo)<1.-l which is designated by 2 bits (B1,Bo) of the instru- 1 ction is set. 

f----j--------+-----jf----+-1-+ 
A single bit of the output port specified by the DPL 

~ f-RP-B+Re-s-et-•n __ y_P_o __ r_t_B_i_t_~~·o O B1Bo 1 2 Pt(DPL,s1 ,BoJ~o ~~~~~ ~= ~::!~~ated by 2 pits (B1,Bol of the instru- I 

~ TPA Test Port A sit o 1 o i o i s 1s 0 l 2 =~~j.if IPtACB1, ~~;~~~:~~~:~!L!~!i~~!:E!~:~z~:=~!:~::~s~~:~~~ 
.~ 

'3- TPB Test any Port Bit 

o~ 

OP 

Output AC to port E 
(Output PLA to 
port E ""ana F) 

Output AC to 
any Port 

PtE-E-(AC) 
0 l 0 0 0 l 0 0 l 2 (or PtE,F-E-PLA 

(AC)) 

0 0 0 0 1 1 l 0 1 l Pt (DPL}4---(AC) 

A single bit of the input port specified by the oP1 
which is designated by 2 bits (B1,Bo) of the inst­
ruction is tested, and if 1 the instruction inunedi­
ately following the TPB is skipped. 

The contents of the AC are outputted to the output 
port E. Or the contents of the PLA designated by 
the AC outputted to output ports E, F. (Selectable) 

The contents of the AC are outputted to the output 
port designated by the DPL· 

---------------+-------+ 
DCD Output immediate 0 0 0 1 1 1 1 0 2 2 PtD+-I7I6IsI4 

data to port c and D I7l6ISI4~3I2I1Io: PtC-I3I2I1Io 
The immediate data 17 to I4 and I) to IQ are output­
ted to port D and port C respectively. 
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I 

~ Instruction 

I 
code 

u 
[; 

Mnemonic ~ ~ Operation Description of operation skip condition 

"' "" 0'7D6[)5D4 03020100 -5 . 
" 

SETO 
Set port C and D 

0 0 0 1 l l 0 0 1 21 PtC,D(DPL)-1 
A single bit of the output ports c, D which is desi-

I " Bit gnated by the DPL is set. .s 
" Re set port C and A single bit of the output ports C, D which is desi-u 

RSTD 0 1 0 0 0 l 0 l l 2 PtC,D(DPL)~O " D Bit gnated by the DPL is reset. " ~ 
The contents of the input port A are inputted to the 1 -~ IA Input port A in AC 0 l 0 0 o o a o l 2. AC-(PtA) 

-\?_!-----t---
AC. I 

~ IP Input any Port in 
0 0 1 1 0 0 l 0 l 1 AC~[Pt ( DPL) ] 

The contents of the input port designated by the DPL i AC are inputted to tlie AC· 

STM Set Timer 
o a o 1 a l o o 2 2 TMFF+-0 The timer FF is reset. The program data are set in l 7IGI5I4 3I2I1IO TIMER+-17 to Io the timer and the timer start is instructed. 

NOP No Operation 0 0 0 0 0 o a o i l No Operation No operation. 1 machine cycle is consumed. J 
If the LI instruction (including CLA instruction) are stacked, the LI instructions after the 2nd instruction are NOP. 
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General Description 
""" 30258 3014A 

N Channel E/D MOS LSI 

Single-Chip 4-Bit 
Microcomputer for Use in 
Control-Oriented 
Applications 

® 1528 

The LM6402L/6405L are single-chip 4-bit N channel MOS microcomputers intended for use in control-oriented 
applications. They contain a ROM (2048 bytes (2K bytes)), a RAM (128 x 4 bits). an ALU, 1/0 ports (35 pins). a 
timer, a clock generator, and a PLA on single chips. 

( 1) Hardware features (Reduction in external parts) 
• Low current dissipation (I DD = 10 mA/5 V typ.) 
• Wide VDD range (VDD = 4.5 to 9.5 V) 
• Single 5 V supply, N channel E/D MOS 
• C MOS, TTL compatible 
• Output ports with LED driver (2 ports/8 pins) 
• 24-character P LA 
• Input/output common ports (7 ports/27 pins) 
• Flexible output configuration (Open drain/pull-up resistor) 
• Clock generator (CR connected externally) 
• Cycle time 20 µs 
• 1 K bytes/2K bytes pin-compatible 
• Input threshold valtage selectable (Normal/high threshold) 
• Initial reset and external interrupt input pins with Schmitt gate 

(2) Software features (Effective use of ROM capacity)' 
• 4-level subroutine nesting 
• Interrupt function (External/internal) 
• Progral'.)'lmable timer with wide setting range (Timer, pulse count, pulse width measure) 
• Powerful! instruction set with 82 instructions 
• Automatic page select 
• 1 K bytes/2K bytes instruction-compatible 

Case Outline 3025B-D42SIC 
(unit: mm) 

For details, refer to LM6400 Series User's Manual. 

Case Outline 3014A-D421C 
(unit: mm) 
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The LM6400 series include Type Nos. shown below and have various uses. 

Type No. Use ROM RAM 

LM6402A General 2 K bytes 128 x 4 bits 

LM6405A General 1 K bytes 64 x 4 bits 

LM6402H Medium-speed 2K bytes 128 x 4 bits 

LM6405H Medium-speed 1K bytes 64 x 4 bits 

LM6402G High-sl)etd 2K bytes 128 x 4 bits 

LM6405G High-speed 1 K bytes 64x 4 bits 

LM6402L Low-power 2K bytes 128 x 4 bits 

LM6405L Low-power 1 K bytes 64 x 4 bits 

LM6416E Small-scale 1 K bytes 64 x 4 bits 

Evaluation chip External 
LM6499 for LM6402A, H, 2K bytes 

L, G and LM6405A, 
H, L,G 

LM6497 Evaluation chip External 
for LM6416E 2K bytes 

System Block Diagram [ LM6402L, 6405L ] 

Plo-2 

PHo-3 

PG0-3 

PFo-3 

PDo-3 PBo-a 
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Cycle 100 
Time (typ) 

10µs 30mA 

10 µs 30mA 

5µs 35mA 

5µs 35mA 

3µs 38mA 

3µs 38mA 

20µs 10mA 

20µs 10mA 

4µs 17 mA 

5- 10 µs 30mA 

5-10µs 20mA 

PAo-3 

Casa Outline 

DIP-42 
DIP-425 
DIP-42 
DIP-425 

DIP-42 
DIP-425 
DIP-42 
DIP-425 

DIP-42 
DIP-425 
DIP-42 
DIP-425 

DIP-42 
DIP-425 
DIP-42 
DIP-425 

DIP-285 

OIC-80 

OIC-80 

+oRES 
-OXt.al 
-oEXtal 
..,voo 
-oYss 

Remarks 



Package and Pin Assignment 

Xlal 

PCO 

PC! 

PC2 

PC3 

INT 

m 
PDO 

PD! 

PD2 

PDJ 

PE()(PLAO) 

PEl(PLA 1) 

PE2(PLA2) 

PEJ(PLAJ) 

PFo(PLA4) 

PF1(PLA5) 

PF3( PLA7) 

TEST 

(OV) V55 

Pin Description 

Pin Name Input/Output 

INT Input 

RES Input 

Input 
PA0-3 Input/output 

(Note 1) 

Input 
PBo-3 Input/output 

(Note 1) 

PCo.3 Input/output 

PDo.3 Input/output 

PEo.3 Output 

PFo.3 Output 

LM6402L,6405L 

EX~I 

Voo(i·SV) 

PBJ 

PB2 

PBl 

PBO 
Pin Name 

PAJ 

PA2 Xtal, EXtal 

PAI INT 
PAO RES 
Pl2 PAQ-3 
Pl! 

Pio 
PBQ-3 

PH3 PCo-3 

PH2 PDQ-3 

PHI PEQ-3 (PLAQ-3) 

PHO PF'Q-3 (PLA4-7) 
PGJ 

PGQ-3 
PG2 

PHQ-3 
PG! 

PGO PIQ-2 

TEST 

Interrupt request input pin 

Reset input pin 

Input/output ports Ao to A3 

: OSCCR 
: lnterupt 

Reset 

Input/output ports Ao-3 
Input/output ports Bo-3 
Input/output ports Co.3 

: Input/output ports Do-3 

: Output ports Eo.3 (PLA output 0.3) 
: Output ports Fo.3 (PLA output 4.7) 
: Input/output ports Go-3 
: Input/output ports Ho.3 
: Input/output ports I0-2 
: Test 

Functions 

Capable of 4-bit input and single-bit test during input 
Capable of 4-bit output and single-bit set/reset during output 

Input/output ports Bo to B3 
Capable of 4-bit input and single-bit test during input 
Capable of 4-bit output and single-bit set/reset during output 

Input/output ports Co to C3 
Capable of 4-bit input and single-bit test during input 
Capable of 4-bit output and single-bit set/reset and also immediate data output 
during output 

Input/output ports Do to D3 
Capable of 4-bit input and single-bit test during input 
Capable of 4-bit output and single-bit set/reset and also immediate data output 
during output 

Output ports Eo to E3 
Capable of 4-bit output and single-bit set/reset 
PLA output is delivered at this pin and PFo-3. 

Output ports Fo to F3 
Capable of 4-bit output and single-bit set/reset 
PLA output is delivered at this pin and PEo.3. 
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Pin Name Input/Output Functions 

Input Input/output ports Go to G3 

PGo-3 
Input/output Capable of 4-bit input and single-bit test during input 

Output Capable of 4-bit output and single-bit set/reset during output 
(Note) 

Input Input/output ports Ho to H3 

PHo-3 
Input/output Capable of 4-bit input and single-bit test during input 

Output Capable of 4-bit output and single-bit set/reset output 
(Note 1) 

Input/output ports lo to 12 
Plo-2 Input/output Capable of 3-bit input and single-bit test during input 

Capable of 3-bit output and single-bit set/reset during output 

Pin for internal clock generation 
Xtal Input/output C, R are connected to this pin and EXtal pin. When supplying clock externally, 

this pin must be open. 

Pin for supplying clock externally 
EX ta I Input When using internal clock generation, C, R are connected to this pin and Xtal 

pin. 

Voo Input Power supply pin Normally connected to +5 V 

Vss - Connected to 0 V of power supply 

TEST Input LSI test pin Normally connected to Vss (O V) 

(Note 1): Mask-programming can be used to select input, input/output, output. 

Input/Output Select Table 

~ n A B 

Input only N N 
H H 

Output only 

Input/output 
N,00 N,00 

common H,00 H,00 

N: Normal input gate 

H: High threshold input gate 

OD: Open drain output 

c 

N,OD 
N,PU 
H,00 
H,PIJ 

PU: Output with pull-up resistance 

90 

D E F' G H I 

N N 
H H 

OD OD OD OD 
PU PU 

N,00 N,OD N,OD N,OD 
N,PIJ N,PU N.PU 
H,00 H,00 H,OD H,00 
H,PIJ H,PU H,PU 



LM6402L,6405L 

Input only, normal input gate (NI Input/output common, normal input, open drain output 
(N,ODI 

Input only, high threshold input gate (H) 

Input/output common, normal input, output with pull-up 
resistor (N, PU) 

[}-~ 

7--
Output only, open drain output (OD) 

Input/output common, high threshold input, open drain 
output (H, OD) 

Output only, output with pull-up resistor (PU) Input/output common, high threshold input, output 
with pull-up resistor (H, PU) 

PLA for E, F ports 

User-selected mask programmable AND matrix 

;- - __ o_ 1_ 23_4_56 ·-;-89101112-1314 iS,611-is-192021-2223 i.252621 i 
I I 

l~ I 

IOI!() 

ilrf--..,>-+--+-+--+-+-+-+--+--+->-+-+-+--+-+--+--+-+-+-+--+---+-<c-+-~--+-+~ 
1082-,-~~.---c,.---+-+--+--+---1--+-+--+--+-f-+-+--t--+---+-+--+--+---1--+-+--+--+---1--+-ttt-t-

: >--+--+---+--+--+-+-1--t-+-t---t-1--t-+-+-+-1--t-+--t---+--t--t-·+--+-+-+ 
IOB3--'-.---c~-+-+--+--+---1--+-+--t---t-f--t--+--t---t---+-+--t--+--if--t--+--t--+---1--+-+-H+ 

:~>--+---l--+--+--l---l---l--l-l-l---l---l--l-l-l---l---l--l-l---1----l---l--+--l---l----l--+-+­
CRY--'-~.o---~--+-+--+--+-<-+-+--+--+->--+-+-4-+----+-+--+--+-<--+-+--+--+-<--+-+--+­

: ~"'>---l---l---l--l-l---l---l----l--l-l---l---l---l--l-l---l---l----l--l-l---l---+---l--1---1---I---+--+-

OE I lq) . 
L __ -- -r - - - -- - --1r- - - -- - - - -- - -~--i- ----- -- -_J 

r----------------------------------~ 

~ I 

E1 :.i'.J I 
E2-E-'--+-+--t--+---11-+-+--t--+-f-+-+--t--+-i--+-+--+--+---1--+-+--+--+--1--+-t!7-t­
E3 ..... --+-+--+--+-<--+-+--+--+->--+-+--+--+-~1-+-+--+--+---<-+-+--+--+-----+-+-1-++ 
fO-E-'--+-+--+--+---1--+-+--t---t-1--+-+--+--+-i--+-+--+--+---1--+-+--+--++ii-t-+--t­
F1----+-+--+--+---<-+--+--+--+---+--+--t--+--r-t--+--t-~--+--+--+--+--t--+-f+l--t--r 
F2~--+-+--+--+---<--+-+--+--+--->--+-+--+--+----+-+--+--+---<-+-+--+--+-----+-+H-+-- 1 
f3 1 I 

I I 
L .. ---- -- --- - --- - ---- ----- - - --- -- ______ _:_J 

OR matrix 
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Absolute Maximum RatingsfT a= 25°C, Vss = O V Unit 
Maximum Supply Voltage VDD max -0.3 to +10 V 
Input Voltage V1N -0.3 to +12 V 
Output Voltage VouT Output transistor OFF -0.3 to +12 V 
Average Output Current IOHA Each pin with pull-up -2.0 to 0 mA 
(Note 1 ) resistor 

IOLA(1) AllpinsofC,Dports Oto20 mA 
IOLA (2) Each pin of E, F ports 40 mA 
IOLA (3) All pins of E ports or F ports 0 to 100 mA 
IOLA(4) AllpinsofA,B,G,H,lports Oto50 mA 

Peak Output Current IOHP Each pin with pull-up -2.0 to 0 mA 
(Note 2) resistor 

Io LP ( 1) Each output pin of ports 0 to 4 mA 
other than E, F ports 

IOLP (2) Each pin of E, F ports 0 to 40 mA 
IOLP(3) AllpinsofEportsorFports Oto100 mA 

Allowable Power Dissipation Pd max Ta = 0 - + 70°C 600 mW 
Operating Temperature T opg 0 to +70 °C 
Storage Temperature T stg -55 to +125 °C 

(Note 1); Applicable to any 100 ms period 
(Note 2): Must not be exceeded even momentarily. 

Allowable Operating RangesfT a = O - + 70°C, VDD = 4.5 - 9.5 V, Vss = O V min typ max unit 
Operating Voltage VpD 4.5 5.0 9.5 v 
Port (input only and input/output common). normal input 

Input "H" Level Voltage V1H (1) ·Input/output port configuration 2.2 
(N), (N, OD), (N, PU) 

Input "L" Level Voltage V1 L (1 l Input/output port configuration Vss 
(N). (N, OD), (N, PU) 

Port (input only and input/output common). high threshold input common 
Input "H" Level Voltage V1H (2) Input/output port 0.6VDD 

configuration (H), (H, OD). (H, PU) 
Input "L" Level Voltage V1 L (2) Input/output port configuration Vss 

(H). (H,OD). (H, PU) 

INT, RES 
Input "H" Level Voltage V1H (3) 0.7VDD 
Input "L" Level Voltage V1L (3) Vss 

EX ta I 
Input "H" Level Voltage V1H (4) o.7VDD 
Input "L" Level Voltage V1L (4) Vss 
Clock Cycle Time tc !<Pl See Fig. 1. 5 
"H" Level Clock Pulse Width tW<PH See Fig. 1. 1.4 
"L" Level Clock Pulse Width tW<PL See Fig. 1. 2.7 

VDD 

0.6 

VDD 

o.3VDD 

VDD 
o.3VDD 

VDD 
0.6 

10 

External Resistor Value R See Fig. 2. 39±2% 
for Oscillation 

External Capacitor value c See Fig. 2. 100±5 % 
for Oscillation 

TEST 
Input "L" Level Voltage V1L (5) Vss 0.4 

*For (N), (H), (N, OD), (N, PU), (H, OD), (H, PU), refer to the Input/Output Select Table. 
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LM6402L,6405L 

Electrical Characteristics/Ta= O ~ +70°C, Voo = 4.5 ~ 9.5 V, Vss = o V min typ max unit 
Port (input only) and RES, Ti\ff 

Input "H" Level Current llH (1) Input/output port configuration 10 µA 
(N), (H), V1N = Voo 

Input "L" Level Current l1L (2) Input/output port configuration -10 µA 
(N), (H), V1N = Vss 

Port (input/output common). open drain output 
Input "H" Level Current l1H (2) Input/output port configuration 10 µA 

(N, OD), (H, OD), V1N = Voo 
Input "L" Level Current l1L (3) Input/output port configuration -10 µA 

(N, OD), (H, OD), V1N = Vss 

Port {input/output common), output with pull-up resistor 
Input "L" Level Current l1L (1) Input/output port configuration -1.6 mA 

(N, PU), (H, PU) 
Voo = 5 V±lO %, V1N = 0.4 v 

TEST pin, input 
Input "L" Level Current l1L (4) V1N = Vss -20 µA 

Port {output only or input/output common), output with pull-up resistor 
Output "L" Level Current IOL (1) Input/output port configuration 1.6 mA 

{PU), (N, PU), (H, PU), 
v00 = 4.5 v, VoL = o.4 v 

IOL (2) Input/output port configuration 3.5 mA 
{PU), {N, PU), {H, PU), 
Voo = 9.5 V, VoL = 0.4 v 

Output "H" Level Current IOH (1) Input/output port configuration -190 -26 µA 
{PU), {N, PU), {H, PU), 
Voo = 4.5 V, VoH = 2.25 v 

IOH (2) Input/output port configuration -450 -40 µA 
(PU), (N, PU), {H, PU), 
Voo = 9.5 V, VoH = 4.75 v 

Port {output only or input/output common), open drain output 
Output "L" Level Current IOL (3) Input/output port configuration 1.8 mA 

(OD), {N, OD), {H, OD), 
Voo = 4.5 V, VoL = 0.4 v 

IOL (4) Input/output port configuration 4.0 mA 
{OD), {N, OD), {H, OD), 
v00 = 9.5 v. VoL = 0.4 v 

Output OFF Leak Current IOFF (1) Input/output port configuration 10 µA 
(OD), (N, OD), (H, OD), 
VoH = 5.5 V 

IOFF (2) Input/output port configuration 30 µA 
(OD), {N, OD), {H, OD), 
VoH = 10 V 

E, F port 
Output "L" Level Current IOL (5) Voo = 4.5 V, VoL = 2 v 20 mA 

IOL (6) Voo = 9.5 V, VoL = 2 v 30 mA 
Current Dissipation loo All output pins open at oscillation 

mode, Voo = 5 V, Ta= 25°C 
LM6402L 12 mA 
LM6405L 10 mA 

CR Oscillation Frequency fosc C= 100pF±5%, R=39k!1±2% 100 200 kHz 
See Fig. 2. 

Input Pin Capacitance C1 10 pF 

*For (N), (H), (N, OD), (H, OD), (H, PU), (OD), (PU), refer to the Input/Output Select Table. 
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-----------------------voo 
______ -:::-----vtH(4) 
90'1. 

VIL(4) 

le (Jd) 

Fig. 1. EXtal input waveform Fig. 2. Recommended oscillation circuit 

Application Development Tools 

For convenience of application development of the LM6402L/6405L, the evaluation chip (LM6499) and dedicated 
equipment called "application development tools" are available. 

• SDS-410 
This is a combination of floppy disks-provided CPU, CRT, and printer. This system enables application develop­
ment programs of microcomputers to be made (edited, assembled) very speedily and efficiently in asseml?ly 
language. By connecting the EVA-410 to the CPU, programs can be debugged and assembled or data can be 
written into EPROM's (using EPROM WRITER function contained in the EVA-410). 

• EVA-410 
This is an evaluation kit having EPROM WRITER function, function of parallel/serial data communication with 
external equipment (SDS-410, etc.). This kit enables application development programs to be corrected or 
debugged. By replacing the target board, this kit can be used for application development of CMOS micro­
computers ( LC6500 series) as well as the LM6400 series. 

• EVA-401 
This is a board with an EPROM and the LM6499 combined. This board is used for mounting evaluation or trial 
production of sets after application development programs are completed. 

• LM64PG99 
This is a system evaluation chip intended for application development tool of the single-chip 4-bit 
microcomputer LM6400 series. A 24-pin socket for program EPROM and PLA EPROM is provided on the 
package surface. By mounting this chip on the user's application equipment, operation of the equipment can be 
checked in terms of hardware/software. The LM64PG99 can be used very effectively in equipment made by way 
of trial. 
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LM6413E Mil N Channel E/D MOS LSI 

Single-Chip 4-Bit Microcomputer tor 
Use in Control-Oriented Applications 

A 

® 1379A 

Description 
The LM6413E is a single-chip 4-bit N-channel MOS microcomputer intended for use in control-oriented applications. 
It contains a ROM (2048 bytes (2K bytes)). a RAM (128 x 4 bits), an ALU, 1/0 ports (21 pins), a timer, and a clock 
generator. It is a low-end model of the LM6400 series and is suited for use in cost sensitive sets. 

(1) Hardware features (Reduction in external parts): Identical to LM6416E except loo 
• Cycle time : 4 to 40 µs. 
• Capable of interfacing direct with 12 V (15 V (max)) peripheral circuits. 
• Clock generator. CR oscillation 770 kHz typ., ceramic oscillation 400/800 kHz, drive by external oscillator 

1 MHz max. 
• All output ports containing LED driver. 5 ports/17 pins, IOL =10 mAIVOL =1.5 V. 
• Input/output common ports. 2 ports/8 pins. 
• Single 5 V (typ) supply and wide operating range (Voo=4.5 to 6.5 V). 
• Initial reset and external pseudo interrupt input pins containing Schmitt gate. 

(2) Software features (Effective use of ROM capacity) : Identical to LM6416E except ROM capacity, RAM 
capacity 
• 65 instructions compatible with LM6402/05. Flag manipulation instructions, working register manipulation 

instructions, carry save instruction are eliminated. 
• 2-level subroutine nesting. 
• Pseudo interrupt function (External/internal). 
• Programmable timer with wide setting range. 
• Automatic page select. 

(3) Evaluation chip 
• Evaluation chip LM6498 and piggyb~ck LM64PG98 are available for use in the application development of 

the LM6413E. 

Case Outline 3029A-D28SIC 
(unit: mm) 

2' IS 

c:::::::::::: I] BL 
~;'411-

For details, refer to the instruction set table described in the 
separate catalog and also LM6416 Series User's Manual. 
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System Block Diagram 

PGo~ 
(1bit)~I 

I 

PFo.3 

: Program counter 

Package and Pin Assignment 

POJI 

PD1 

PD2 

PD3 

EXtal 

Xtal 

iNi 

RES 

PE; 

PE1 

PE2 

PE3 ()«-

TEST 

Pin Name Input/output 

iNT Input 
RE Input 

PAO to 3 Input 

PCo to 3 Input/output 

PDo to 3 Input/output 

PEo to 3 Output 

PFo to 3 Output 

PGo Output 

96 

12 

13 

LM6413E 

RAM ROM 

Timer counter 

• 
• 
• 

PD0-3 

PC3 

PC2 

PA2 

PA1 

PA; 

voo 

PF3 

17 PF2 

16 PF1 

IS PFo 

Pseudo 
inperupt 

PA0-3 

Xtal, Extal : OSC resonator 
INT : Interrupt 
RES : Reset 
PAO to 3 : In put ports 
PCo to 3 : Input/output ports 
PDo to 3 : Input/output ports 
PEo to 3 : Output ports 
PFo to 3 : Output ports 
PGo : Output ports 
TEST : Test 

Function 

Peseudo interrupt request in put pin . 
Reset input pin . 
Input ports Ao to A3 . 

• Capable of 4-bit input and single-bit test. 

• Input/output common ports Co to C3 . 

• Capable of 4-bit input and single-bit test during input . 

---<>"RES 
~Xtat 

<E---0 EX tal 

<E---0 Voo 

~ vss 

Ao to 3 
Co to 3 
Do to 3 
Eo to 3 
Fo to 3 
Go 

• Capable of 4-bit output and single-bit set/reset and immediate 
data output during output. 

• Input/output common ports Do to D3 . 
• Capable of 4-bit input and single-bit test during input. 
• Capable of 4-bit output and single-bit set/reset and immediate 

data output during output. 

• Output ports Eo to E3 . 
• Capable of 4-bit output and sif!gle-bit set/reset. 

• Output ports Fo to F3 . 

• Capable of 4-bit output and si~e-bit set/reset . 

• Output ports Go . 

• Capable of single-bit output and single-bit set/reset. r· 
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Xtal Input/output • Pin for externally attaching oscillator for internal clock oscillation . 

• Cermaic resonator or CR is connected to this_Qin and_Qin EXtal. 

• Pin for supplying external clock . 

EX ta I Input • If internal clock oscillation is used, ceramic resonator or CR is 
connected to this pin and pin Xtal. (Ceramic OSC, CR OSC: Mask 
option). 

Voo Input • Power supply pin. Normally connected to +5V. 

vss - • Connected to G ND of power suppl')) . 
TEST Input • LSI test pin. Normally connected to Vss (GND). 

Absolute Maximum Ratings at Ta =25°C, Vss =OV 
Maximum Supply Voltage Voomax 
Maximum Input Voltage V1Nmax EXtal pin: Up to self-oscillation level 
Maximum Output Voltage VouTmax Output transistor: OFF 
Average Output Current IOLa 1 Each pin of ports 
*1 IOLa 2 All pins of C, D ports 

Peak Output Current *2 

Allowable Power Dissipation 
Operating Temperature 
Storage Temperature 

*1 Applicable to any 100ms period 

IOLa 3 All pins of E, F, G ports 
IOLp 1 Each pin of ports 
IOLp 2 All pins of C, D ports 
IOLp 3 All pins of E, F, G ports 
Pdmax -30°C ~ +70°C 
Topg 
Tstg 

*2 Must not be exceeded even momentarily. 

Alowable Operating Conditions at Ta =-30 to +70°C, Vss =OV 

Supply Voltage Voo 

Port Input 
"H" level input voltage V1H 1 
"L" level input voltage V1L 1 

INT, RES 
"H" level input voltage V1H 2 
"L" level input voltage V1L 2 

EXtal (Selecting ceramic oscillation option and applying external clock) 
"H" level input voltage V1H 3 Xtal open 
"L" level input voltage V1L 3 Same as above 
Clock cycle tc¢ Same as above.Refer to Fig. 1. 
"H" level clock pulse width tw¢H Same as above 
"L" level clock pulse width tw¢L Same as above 

Oscillator (Selecting ceramic oscillation option) 
External resistance for ceramic R1 Refer to Fig. 2. 
oscillation 
External capacitance for C1 EXtal side 400kHz 
ceramic oscillation EXtal side 800kHz 

C2 Xtal side 400kHz 
Xtal side 800kHz 

Oscillator (Selecting CR oscillation option) 
External resistance for CR R2 Refer to Fig. 3. 
oscillation 
External capacitance for CR C3 Refer to Fig. 3. 
oscillation 

TEST 
"L" level input voltage V1L 4 

min 

4.5 

0.6Voo 
Vss 

0.7VDD 
Vss 

0.8VDD 
vss 
1.0 
0.3 

0.47 

900 

200 
200 
200 
200 

8 

45 

Vss 

typ 

1000 

220 
220 
220 
220 

10 

68 

unit 
-0.3 to +8 V 

-0.3 to +15 V 
-0.3 to +15 V 

20 mA 
100 mA 
110 mA 
20 mA 

120 mA 
130 mA 
400 mW 

-30 to +70 °C 
-55 to +125 °C 

max unit 

6.5 v 

13.5 v 
0.3VDD v 

13.5 v 
0.3VDD v 

VDD v 
1.0 v 

10.0 µs 
µs 
µs 

1100 kohm 

240 pF 
240 pF 
240 pF 
240 pF 

100 kohm 

200 pF 

0.4 v 

97 



LM6413E 

Electrical Characteristics at Ta =-30 to +70°C, Voo =4.5 to 6.5V, Vss =OV 

A Port INT, RES 
"H" level input current l1H1 V1N =13.5V 
"L" level input current l1L 1 V1N =Vss 

EXtal 
"H" level input current l1H2 V1N =Voo 
"L" level input current l1L2 V1N =Vss 

C, D Port (Output OFF) 
"H" level input current l1H3 V1N =13.5V 
"L" level input current llL3 V1N =Vss 

C, 0, E, F, G Port 
"L" level output current IOL 1 Voo =4.5V, VOL= 1.5V 
Output off leak current IOFF 1 VoH = 13.5V 

CR Oscillation Frequency (Selecting CR oscillation option) 

Current Dissipation 

Input Pin Capacitance 

fosc1 C3* =68pF, R2=10kohm 
*Including stray capacitance of 
board wiring, etc. 

Ta =Oto +70°C 
fosc2 Ta= o to +10°c, 

Ta =-30 to +70°C 

1001 At 800kHz oscilation 
Output =Open 
Ta =Oto +70°C 
Ta= 0 to +70°C, 
Ta = -30 to +70°C 

Fig. 1 Extal Input Waveform 
Fig. 2 Recommended 
Ceramic Oscillator 

- - - - - - --- -- - - -- - voo 

= = =9o•~IH(3) 
I 

l_J ____ 10•1. 
I ' ---VJL(3) 

1 

-~ - -- - vss 

, 1w"L 1w"H 

L __ _J 
t cCtil 

Input/output type of port 

EXtal Xtal 

t R1 t 
t-----AiV\--- -1 

I 

+-- -~Of--- -1 
I ' 

c 1 ..L Ceramic :;: c 2 T resonator 

m- * 
Ceramic : Ceramic resonator 
KBR400B (Kyocera) 
CSB400P (Murata) 
KBR800H (Kyocera) 
CSB800A (Murata) 

10 
-10 

10 
-10 

10 
-10 

10 
10 

min typ max 
620 770 890 

620 770 960 

23 39 

23 45 

10 

Fig. 3 Recommended 
CR Oscillator 

EXtal Xtal 

t ~-
: R2 
~--~-

...!.. 
C3T 

Input only 
(high threshold input) 

Output only 
(open drain output) 

Input/output common 
(high threshold input, open 
drain output) 

CR oscillation of LM6413E, LM64PG98 

µA 
µA 

µA 
µA 

µA 
µA 

mA 
µA 

unit 
kHz 

kHz 

mA 

mA 

pF 

(1) For the variation range of CR oscillation frequency of the LM6413E, the following are guaranteed at external 
constants of (C=68pF, R=10 kohm) only. 

min typ max 
CD fosc 1 = 620 to 770 to 890 kHz/Ta= o to + 70°C 
~ fosc 2 = 620 to 770 to 960 kHz/ Ta= -30 to 70°C 
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fosc - R [Fig. Al 
2000.---+---~--~~--~~----.---,---.-----;,-----y-----c~-c-~--~----------~ 

LM16413E 
V DD=5V 

Ta=25°C 
(Note) External capacitance C 

includes stray capacitance 

u-f>or·· --
Extol i---. ~ 

t -{1th 

::;::: C R 
7fT I\ of board wiring, etc. 

1000 u --
=t-- ~~-+- -+--:----;_~- -=~ -=--~ ~--~-1 ~-~-- - -- - - --- - -- ~-~--

I 100 -! L\\fS_:__~+- __ ____ -+--- -~ ______ 1-- t- -+ __ . ___ _ 
~ 600 .l ~ . ~ ---+--- ---!--- -- -+---- -- - - +-- - - - ----

§ soo ~~. ~ --+:::---1- --+-- t---+---

roar--- li ~~--T- ---+--t--- -t __ + -- -+----

~ 300f----H ~ ~ ~ ~ ~T ?,,t=:== 
§ r- E ~ ~ ~~ --l-+-t---~~-+--l-t---+--4---+i 
::2oor-1 ~ ~~ ~ ~ J1

1 
0 ~ ~ ~'~ ~ I~ 

~ I "' I ~~ 1---t-- I ,___ 
·~ ~"'11 ~ --r-- i--+--~ l LL ~ t-r--+-

1000':----':S~l-:-IOJ.----'-~2~0--'----=~:0---"'---o-~~4~0-~--=~+---'--~60~~=-..._-='70--'---~w~s=2----'--~90 

External Resistance, R - kohm 

fosc - R [Fig. BJ 
20cv 

T LMoilPG98 

\ 
: ' Voo=SV 

T a=25"C \N I (Note) External capacitance C 
includes stray capacitance 

1000 
~ ~ ' , of boa~d wiring, etc. 

~ -\l\ _s.. -~-- ---<-- i T ~ -- - ---
oo ~ _-:s:_ ---1 t- - . --1--- ---+--+--+-+~ ---t---

I 100 rfS.::-"'k---ff::--1r--+----1 -- -- --- - - ---1---t----f:----1-- -j -~-- i--- - - --
~ 600 u p.. ---1---1 -- -----1 ----- ----t--+---r---+--l----1 - - --+- -
~r~ ~ ~~ - ~_.j ·--1-··--1 -- ---1 -- - -- ---1 --t--j--+· + -1 -- --
~,~ b.. l---~-1-r-- -j-- - t--t---1- -+- ---j· --+-
.f' .'\ /\-. "::S'.k--+--rs:J - --- -- ----- --j -- t--+-±-+--
~400t-- bJ ~ _ ~ ~ ----i -- -- --+---+- ! -r--+---- --
3 r---1---1~L- ~~- -~~~?P1,-- -- - -+--+--

~ 300f---t---l ~ ~ ~ "-1 b.... L_J-:::.,, ' t---1-- t--

i e-Hf .,~f--j-,~ r--t--:1·.r+---
'5 2001---+---1 t: ]'::-,. ~~ }-... t-- - --+---

0 ~ N N r--+-- i-t--1 
i5, ~ i'--ki ~ 

t----1--1·1 : l ~) ~ 
100 g u~ 111 

o 10 20 30 40 50 60 70 90 100 
External Resistance, R - kohm 
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(2) If other frequency than typical value 770 kHz is used at other constants than (C =68pF, R = 10kohm), fix CR 
constants referring to "oscillation frequency vs. standard external resistance characteristics "in Fig. A. In this case, 
take care of the following. 
1) Oscillation cycle period must be within the range (1to10 µs) of recommended operation clock cycle period at 

EXtal pin. 
2) CR constants must be selected from among recommended external constants (C = 45 to 200pF, R = 8 to 

100 kohm). 
It should be noted that outgoing inspection is performed under the frequency variation condition at (C = 68pF, 
R = 10kohm). 

(3) CR constants of the LM64PG98 are also fixed referring to "oscillation frequency vs. standard external resistance 
characteristics" in Fig. B. In the application where the LM6413E is used at CR oscillation of (C = 68pF, R = 1 Okoh m), 
if the LM64PG98 is used for evaluation, an oscillation frequency nearly equivalent to that of the LM6413E can be 
obtained by adding (parallel-connecting) approximately 20pF to capacitance C. 

Application development tools 
For convenience of application development of the LM6413E, the evaluation chip (LM6498) and the dedicated 
equipment called "application development tools" are available. For details, refer to "DEVELOPMENT TOOL 
MANUAL". 

(1) SDS410system 
This is a combination of floppy disks-provided CPU, CRT, and printer. This system enables application deve· 
lopment programs of microcomputers to be constructed (edited, assembled) very seedily and efficiently in 
assembly language. By connecting the EVA410 to the CPU, programs can be debugged and assembled or data 
can be written into EPROM (using EPROM WRITER function contained in the EVA-410). 

(2) EVA-410 + TB1 (6498) 
This is an evaluation kit having EPROM WRITER function, function of parallel/serial data communication 
with external equipment (SDS-410, etc.). This kit enables application development programs to be corrected 
or debugged. If the TB1 is mounted with the LM6499, replace the LM6499 with the LM6498. 
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(3) LM64PG98 

(4) 

The LM64PG98 is provided with 24-pin sockets 
for 2 program EPROMs and "PLA through" on 
its package surface. By using jointly with a board 
for conversion form 42-pin normal to 28-pin 
shrink (Note). pin-compatibleness with mass 
production product LM6413E is enabled. 
Because of its evaluation capability equivalent 
to the EVA-410E and its compactness, the 
LM64PG9B is best suited for being mounted on 
a prototype. 
(Note) 
EVA-PEX-6E (Board for conversion into 
LM6416E pin assignment) 

Board 'EVA-PEX-6E' for conversion into 
LM6413E pin assignment 
For evaluation of the LM6413E, the LM64PG9B 
and the conversion circuit are used. 

Pin assignment conversion circuit diagram from 
LM64PG9B to LM6413E, from LM64PG97 to 
LM6416E. 

LM6413E 

Pin 
assignment 
LM64PG98 

Xtal 

PCo 

PC1 

PC2 

PCJ 

lriiT 

RES 

PDQ 

PDl 

PD2 

PDJ 

PEO 

PEl 

PE2 

PEJ 

PFO 

PF1 

PF2 

PFJ 

TEST 

V55 
(CV) 

/'"~~ 
Xtal 

PCO 

PC! 

PC2 

FC3 

INT 

PDQ 

PD! 

PD2 

PEQ 

PE! 

PEJ 

PFQ 

TEST 

Vs<J,OV) 

~--, ,---, 
~I _, 24Q 

I 92 - 23q42 
A 3 <{ 22Q 

2 y :!: ...J 41 
A 4 o. 21 Q ,0 3Y 0 ~ ,.i_• 

4 ¢s g: gi2oy 39 

Q6 ·w e 19Q3e 
S,.i_ -0~ A 

y7 .e ~ 16 y J7 
6 A "' - A 7 Y a .!:! ~ 11 Y 36 

99 -as~ 16<? 3s a" o_ "' 
9 ylO IS x 34 

911 14 y 

:~ ~2-----~3j: 
12 r---. ........ ,----, 31 

9, 24 9 
13,1, 23A30 
14y2 - Y29 

93 ~ 22¢2" 
IS ,I, I' ,!, 
y4_ N 21y 27 

16 A 9s :!: 2oy 26 
17 ¢6 0 19Q2S 
ia¢1 g: ia¢ 
19 w ¢ 24 
20 ¢a ~ 11 A 23 

2,¢9 16y22 

EXtal 

Voo (+SV) 

NC 

NC 

NC 

NC 

PAJ 

PA2 

PA1 

PAO 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

PGO 
¢10 £ isq 
¢11 14 q : Socket pin 
A ,A for2716 

...__'t'.:_1~_-_-_-_-_-_~_3 __r _ _, ( t op v i e w ) 

NC 

NC 

PA3 

PAI 

PAO 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 
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(5) Proper cares in using LM64PG98 
Check to see the following before using the LM64PG98. 
(j) The PLA function select jumper is connected. (Fig. a) 
(2) In order that the EPROM power supply and the LM64PG98 power supply (Vool become the same, the 

jumper on the back is wired as shown in Fig. b. (Note 1 ). 

I 

,. ,m ,m EPROM power supply 
(Fig. b) 

© ··~~elect jumper 

®'2~Wired 
.. -~4l~ A Connected to power 

supply pin of EPROM 
B Connected to power 

supply pin of LM64PG98 

@ Insert the following data written EPROM (2716) to the dedicated EPROM (through PLA) socket. (Note 2) 

Data for dedicated EPROM (through PLA) (HEX notation) 

EPROM 
address 0 1 2 3 4 5 6 7 8 9 A B c 0 E r 

0 0 0 00 , 1 22 33 44 55 66 77 88 99 AA BB cc 00 EE rr 
0 , 0 00 1 , 22 33 44 55 66 77 88 99 AA BB cc DD EE rr 
0 2 0 00 1 , 22 33 44 55 66 77 88 99 AA BB cc DD EE rr 
0 3 0 00 1 , 22·33 44 55 66 77 88 99 AA BB cc DO EE rr 
0 4 0 ' 
0 5 0 \ 

: For EPROM addresses 40H onward, 

: ; any data are acceptable. 

(This data are commonly called "through PLA") 

(Note 1) The EPROM dissipates relatively large current. If the power capacity of user's appliances is insufficient, 
wire as shown below and provide a separate power supply for the EPROM so that power can be supplied 
externally. 

Separate power suppl~ 

for EPROM (+5 V) /_~ ~ 

A/ •,8 
.. - ~2.1 4C 

~ +sv 
Power supply 
for EPROM ov 

(Note 2) The connection shown below makes the 

evaluation possible without inserting the 
dedicated EPROM. Xtat 

For the dedicated EPROM (through PLA) socket, 

Connect pin 5 with pins 13,17. 
pin 6with pins 11,16. 
pin 7 with pins 10, 15. 
pin 8 with pins 9.14 

Other pins are open. 

PCo 

PCT 

PC2 

PCJ 

iNf 
RES 

PDQ 

PDT 

PD2 

Connection in case of using no EPROM PDJ 

102 

Provide a separate power 
supply for EPROM. 

,- --, -~ ---, 
¢1 24 ¢ 

1¢2 23¢42 EX tat 
2¢3 22¢4, 

Voo(+SV) 
3 ¢ 4 21 ¢ 4C NC 

4 ¢s- 20¢ 39 NC 

s ¢6 ~ 19 Q3a NC 

6 ¢ 7 1a ¢ 37 NC 
¢a 1 I 176 

7 ' 36 PA3 
6¢9- 16¢35 

PA2 

9 ¢10 1s¢~ 
PAT 911 14 ¢ 

10 33 PAO 

11 ~~------~232 NC 



LM6416E;; 
N Channel E/D MOS LSI 

Single-Chip 4-Bit Microcomputer for 
Use in Control-Oriented Applications 

A 

® 995D 

The LM6416E is a single-chip 4-bit 
in control-oriented applications. 
(64 x 4 bits), an ALU, I/O ports (21 
low-end model of the LM6400 series 

N-channel MOS microcomputer intended for use 
It contains a ROM (1024 bytes (lk bytes)), a RAM 
pins), a timer, and a clock generator.• It is a 
and is suited for use in cost sensitive sets. 

(l) Hardware features (Reduction in external parts) 
Cycle time : 4 to 40us 
Capable of interfacing direct with 15V(max) peripheral circuits. 
Clock generator (Ceramic resonator or CR attached externally, fmax=lMHz). 
All output ports containing LED driver (5 ports/17 pins, IoL=l0mA/VoL=l.5V). 
Input/output common ports (2 ports/ 8 pins). 
Single 5V (typ) supply and wide operating range (VDD=4.5 to 6.5 V). 
Initial reset and external pseudo interrupt input pins containing Schmitt 
gate. 

(2) Software features (Effective use of ROM capacity) 
65 instructions compatil:;>le with LM6402/05. 
2-level subroutine nesting. 
Pseudo interrupt function (External/internal) . 
Programmable timer with wide setting range. 
Automatic page select. 

(3) Evaluation chip 
Evaluation chip LM6497 and piggyback LM64PG97 are available for use in the 
application development of the LM6416E. 

For details, refer to LM6416 Series User's Manual. 

Case Outline 3029A-D28SIC 
(unit:mm) 

~:::::::::::::: 11! ~ 
~f 

SANYO: DIP2BS 
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System Block Diagram 

PGo 
(1 bit) 

PEo-3 

AC : Accumulator 

LM6416E 

PDo-3 PCo 3 

ALU : Arithmetic and logic unit 
DP : Data pointer 
C : Carry FF 
PC : Program counter 

Package and Pin Assignment 

PD¢ 28 PC 3 

PD 1 2 PC 2 

PD 2 3 26 PC 1 

PD 3 4 25 PC¢ 

EXtal 24 PA 3 

Xtal 6 23 PA 2 

INT PA I 

RES 21 PA¢ 

PE¢ 20 VDD 

PE I PG¢ 

PE 2 PF 3 

PE 3 PF 2 

TEST PF 1 

vss 15 PF¢ 
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INT 

--oREs-

PAo-3 
--o Xtal 

--0 EXtal 

--o VDD 

--o vss 

(Pin name) 
Xtal, EXtal OSC resonator 
INT Interrupt 
RES Reset 
PAo to 3 Input ports Ao to 3 
PCo to 3 Input/output ports Co to 3 
PDQ to 3 Input/output ports Do to 3 
PEo to 3 Output ports Eo to 3 
PFo to 3 Output ports Fo to 3 
PGo Output ports Go 
TEST Test 



LM6416E 

Pin Description 
Pin naine Input/output Function 
--INT Input Pseudo interrupt request input pin. 

RES Input Reset input pin. 

Input ports A3 to Ao. 
PA3 to 0 Input Capable of 4-bit input and single-bit test. 

Input/output common ports C3 to co. 
Capable of 4-bit input and single-bit test 

PC3 to 0 Input/output during input. 
Capable of 4-bit output and single-bit set/re-
set and immediate data output during output. 

Input/output common ports o3 to Do. 
Capable of 4-bit input and single-bit test 

Input/output during input. PD3 to 0 
Capable of 4-bit output and single-bit set/re-
set and immediate data output during output. 

Output ports E3 toEo. 
PE3 to 0 Output Capable of 4-bit output and single-bit set/ 

reset. 

Output ports F3 to Fo. 
PF3 to 0 Output Capable of 4-bit output and single-bit set/ 

reset. 

Output ports G0 . 
PGo Output Capable of single-bit output and single-bit 

set/reset during output. 

Pin for externally attaching oscillator for 

Xtal Input/output 
internal clock oscillation. 
Ceramic resonator or CR is connected to this 
pin and pin EXtal. 

Pin for supplying external colock. 

EXtal 
If internal clock oscillation is used, ceramic 

Input resonator or CR is connected to this pin and pin 
Xtal. 

Voo Input Power supply pin. Normally connected to +sv. 

Vss -- Connected to OV power supply. 

TEST Input LSI test pin. Normally connected 

Absolute Maximum Ratings at Ta=25°C,Vss=OV 
Maximum Supply Voltage Voomax 
Input Voltage VIN EXtal pin:Up to self-oscillation 

level 
Output Voltage 
Average Output Current 
(Applicable to any lOOms 
period) *l) 

Peak Output Current *2) 

VouT Output transistor : OFF 
IoIA(l) Each pin of ports 
IoIA ( 2) All pins of C, D ports 
I0LA(3) All pins of E,F,G ports 
IoIP (1) Each pin of ports 
loLP (2) All pins of C, D ports 
IoLP{3) All pins of E,F,G ports 

Allowable Power Dissipa- Pdmax -30°C to +70°C 
ti on 

to Vss(OV). 

unit 
-o. 3 to +8 v 

-o. 3 to +15 v 

-0.3to+l5 v 
20 mA 

100 mA 

llO mA 
20 mA 

120 mA 

130 mA 
400 mW 
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Operating Temperature Topg 
Storage Temperature Tstg 

*l) Applicable to any lOOms period 
*2) Must not be exceeded even momentarily. 

Recorrunended Operation Conditions 
Recommended Operating 

at Ta=-30 to +70°C,Vss=OV 
Voo 

Supply Voltage 
Port Input 

INT,RES 

"H" level input VIH (1) 
voltage 
"L" level input VIL(l) 
voltage 
"H" level input VIH(2) 
voltage 
"L" level input VIL(2) 
voltage 

-30 to +70 
-55 to +125 

min 
4.5 

o.6v00 

Vss 

o.7v00 

Vss 

typ max 
6.5 

13.5 

0.3Voo 

13. 5 

0.3v00 

EXtal "H" level input VIH(3) External clock 0.8V0 o Voo 

( Selecting ceramic ) 
oscillation option 

voltage is applied. 
"L" level input 
voltage 
Clock cycle 

"H" level clock 
pulse width 
"L" level clock 
pulse width 

VIL(3) 

tc<¢l 

tw¢H 

tw¢L 

Same as above 

Same as above, 
Refer to Fig. 
Same as above, 
Xtal open 
Same as above, 
Xtal open 

Vss 1.0 

1.0 10.0 
1 

0.3 

0.47 

unit 
oc 
oc 

unit 
v 

v 

v 

v 

v 

v 

v 

us 

us 

us 

Oscillator External resistance 
for ceramic oscillation 
External capacitance 
for ceramic oscillation 

Rl Refer to Fig. 2 900 1000 1100 kohm 

(
Selecting ) 
ceramic 

osc~llation 
option 

External capacitance 
for ceramic oscillation 

(
Selecting CR,External resistance 
oscillation for CR oscillation 
option External capacitance 

TEST 
for CR oscillation 
"L" level input 
voltage 

Cl 

C2 

R2 

C3 

Vn.(4) 

EXtal side 
400kHz 200 
BOO kHz 200 

Xtal side 
400kHz 200 
BOO kHz 200 

Refer to Fig. 3 8 

Refer to Fig. 3 45 

Vss 

Electrical Characteristics at Ta=-30 to +70°C,v00=4.5 to 6.5V,Vss=OV 
min 

A Port "H" level ---- input Irn(l) Vrn=l3 .5V 
INT,RES current 

"L" level input IIL ( 1) VIN=Vss -10 
current 

EXtal "H" level input Im (2) VIN=Voo 
current 
"L" level input IIL ( 2) VIN=Vss -10 
current 

C,D Port "H" level input Im (3) Vrn=l0(13 .5) V 
(Output OFF) current 

"L" level input IIL(3) VIN=Vss, Same as -10 
current above. 

C,D,E,F,G "L" level output IOL(l) Voo=4.5V,VoL=l.5V 10 
Port current 

Output off leak IQFF (1) VoH=l3.5V 
current 

106 

220 240 pF 
220 240 pF 

220 240 pF 
220 240 pF 

10 100 kohm 

68 200 pF 

0.4 v 

typ max unit 
10 uA 

uA 

10 uA 

uA 

10 uA 

uA 

mA 

10 uA 
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CR Oscillation Frequency fosc(ll 

( Selecting CR ) 
oscillation option 

foscc2i 

Current Dissipation IooCll 

Ioo(2) 

Input Pin Capacitance 

C=68pF* 
R=lOkohrn 
*Including stray 
capacitance of boa-
rd wiring, etc. 

Ta=O to +70°C 
Sarne as above 
Ta=-30 to +70°C 
At 800kHz oscilation 
Output=Open 
Ta=O to +70°C 
Sarne as above 
Ta=-30 to +70°C 

min 
620 

620 

typ max 
770 890 

770 960 

17 30 

17 35 

10 

unit 
kHz 

kHz 

mA 

mA 

pF 

Fig. 1 EXtal Input Waveform Fig. 2 Recommended Ceramic Oscillator 
- - - - - - - - - - - - - voo EXlal Xtal 

_ --===-90•r.IH(3) 
RI 

10'1. 
- -=---V1L(3) -JD 

Ceramic 
- - -VSS 

Cl resonator I C2 

lw-L lw-H 

,.., le(-) .I 
Ceramic : Ceramic resonator 

KBR400B 

Fig. 3 Recommended CR Oscillator 
EXtal Xtal 

Input/output type of port 
Input only 
(high threshold input) 

Output only 
(open drain output) 

CR oscillation of LM6416E, LM64PG97 

CSB400P 
KBR800H 
CSB800A 

Input/output common 
(highthreshold input,open 
drain output) 

1. For the variation range of CR oscillation frequency of the LM6416E, the follow­
ing are guaranteed at external constants of C=68pF, R=lOkohrn only. 

min typ max 
1) fosc (1) = 620 to 770 to 890 kHz CTa=O to +70°C) 
2) fosc(2) =620 to 770 to 960 kHz (Ta=-30 to+70°C) 

2. If other frequency than typical value 770kHz is used at ohter constants than 
C=68pF, R=lOkohrn, fix CR constants referring to "oscillation frequency vs. 
standard external resistance characteristics" in Fig. A. In this case, take 
care of the following. 
1) Oscillation cycle must be within the range (1 to lOus) of recommended opera­

tion clock cycle at EXtal pin. 
2) CR constants must be selected from among recommended external constants 

(C=45 to 200pF, R=8 to lOOkohrn) . 
It should be noted that outgoing inspection is performed under the frequency 
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variation condition at C=68pF, R=lOkohm. 
3. CR constants of the LM64PG97 are also fixed referring to "oscillation frequency 

vs. standard external resistance characteristics" in Fig. B. In the application 
where the LM6416E is used at CR oscillation of C=68pF, R=lOkohm, if the LM64PG97 
is used for evaluation, an oscillation frequency nearly equivalent to that of the 
LM6416E can be obtained by adding (parallel-cnnecting) approximately 20pF to ca­
pacitance c. 

fosc - R [Fig. BJ 

External Resistance,R - kohm 

Application development tools 
For convenience of application development of the LM6416E, the evaluation chip 
(LM6497) and the specialized equipment called "application development tools" 
are available. For details, refer to "DEVELOPMENT TOOL MANUAL". 

SDS-410 system 
This is a combination of floppy disks-provided CPU, CRT, and printer. This 
system enables application development programs of microcomputers to be con­
structed (edited, assembled) very speedily and efficiently in assembly lang­
uage. By connecting the EVA-410 to the CPU, programs can be debugged and 
assembled or data can be written into EPROM (using EPROM WRITER function con­
tained in the EVA-410) . 
EVA-410 + TBl (6497) 
This is an evaluation kit having EPROM WRITER function, function of parallel/ 
serial data communication with external equipment (SDS-410, etc.). This kit 
enables application development programs to be corrected or debugged. If the 
TBl is mounted with the LM6499, replace the LM6499 with the LM6497 . 
.EVA-401 
This is a board with an EPROM and the LM6497 combined. This board i$ used for 
mounting evaluation or trial production of sets after application development 
programs are completed. 
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LM64PG97 
The LM64PG97 is provided with 24-pin sockets 
for 2 EPROMs for programming and "PLA through" 
on its package surface. By using jointly 
with a board for conversion from 42-pin nor­
mal to 28-pin shrink, pin-compatibleness 
with mass production product LM6416E is ena­
bled. Because of its evaluation capability 
equivalent to the EVA-401 and its compactnes~ 
the LM64PG97 is best suited for being mounted 
on equipment made on an. experimental basis. 

Xtal,EXtal : OSC resonator·CR 
INT : Pseudo interrupt 
RES 

PA0-3 
PC0-3 
PD0-3 
PEo-3 
PFo-3 
PGO 
TEST 

Shipment of LM64PG97 

: Reset 
Input ports 

: Input/output ports 
: Input/output ports 
: Output ports 
: Output ports 
: Output ports 
: Test 

Ao to 3 
Co to 3 
DO to 3 
Eo to 3 
Fo to 3 

Go 

Pin 
assignment 
LM64PG97 

Xtal 

PCo 

PC1 

PC2 

PC1 

fNf 

RES 

PDQ 

PD1 

PD2 

PD3 

PED 

PEt 

PE2 

PE3 

PFO 

PF1 

PF? 

PF3 

TEST 

vss 
(OV) 

EXtal 

VOD(+5V) 

NC 

NC 

NC 

NC 

PA3 

PA2 

PAI 

PAO 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

PGo 

O : Socket pin 
for 2716 

(Top View) 

(1) Nonuse of PLA function (The LM6416E is provided with no PLA function.) 
(2) In order that the EPROM power supply and the LM64PG97 power supply (Vool 

become the same, the jumper on the back is wired as shown below. Check to 
see this wiring prior to use. 

A Connected to power 
supply pin of EPROM. 

B Connected to power 
supply pin of LM64PG97, 

(Nonuse of PLA function) 

Wired 

For PLA EPROM, make "PLA through" which data for non use of PLA function are written 
(see below) or connect pins direct as shown on next page if no EPROM for "PLA through" 
is used. 

EPROM data for nonuse of PLA function (HEX notation) 
EPROM 
aqdress 0 I 2 3 4 5 6 7 8 9 A B c D E F' 

0 0 0 D 0 I I 2 2 3 3 4 4 5 5 6 6 7 7 8 8 9 9 A A BB cc DD EE F' F' 

D I 0 0 0 I I 2 2 3 3 4 4 5 5 6 6 7 7 8 8 9 9 A A B B cc DD E E F' F' 

0 2 0 0 0 I I 2 2 3 3 4 4 5 5 6 6 7 7 8 8 9 9 A A B B cc DD EE F' F' 

0 3 0 0 0 I I 2 2 3 3 4 4 5 5 6 6 7 7 8 8 9 9 A A BB cc DD EE F' F' 

0 4 0 

l 0 5 0 for EPROM addresses 40H onward, 
' ' any data are acceptable. : 

(This data are commonly called "PLA through") 
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;----,_ .... ,---, 
QI 24 ~ 

Xtal 
¢ 2 23 0 

EXt~I I • ' 42 
¢ 3 22 0 

PCo 2 ' '41 vooc+svi 
Q 4 21 0 

NC Connect pin 5 with pins 13, 17. PCt J I I I,{) 

PC2 4 <f 5 20 939 NC pin 6 with pins 11, 16. 
PCJ 5 96 19 9 ~ NC pin 7 with pins 10, 15. 
INT 

¢7 II 6 
NC pin 8 with pins 9, 14. 6 ' ' 37 

RES 19' 11 936 PA3 Other pins Q 9 16 6 are open. 
PDQ I ' I 35 PA2 

c:i~ 15 6 
PDt 9 ¢11 " 6 3' 

PAt 

PD2 IQ I l 3J PAO 
¢12 13 6 

PD3 q11 ~-----------_J 32 NC 

Connection in case of using no EPROM for "PLA through" 

EPROM dissipates relatively large current, If power capacity of user's appli­
ances is insufficient, wire as shown below and provide a separate power supply 
for EPROM so that power can be supplied externally. 

User 
External power supply (+SV)~ 

/· •, 
A rn 42 B 

. -~ JPJ; 

Provide a separate power supply for EPR0:-1. 
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IJl6416E INSTRUCTION SET 
Notations 

Accumulator TMFF AC 

An 

c 
Accumulator bit n TIMER 

Carry FF INT FF 

Timer FF 

Timer 

Interupi:. FF 

Carry Carry from ALU STACK Stack 

Borrow Borrow from ALU Pt Port 

DP Data pointer M Memory 

LM6416E 

PC Program counter [M(DP) J Memory contents addressed 
by DP 

Mnemonic 

Instruct.ion 
code 

Operation 

Contents 

Transfer direction, result 

Exclusive-or 

Description of operation 

CLA Clear AC l 0 0 l 0 0 0 0 1 1 AC~ 0 The contents of the AC are cleared. 

s:: CLC Clear C 0 0 0 0 l 0 l l l l C<E--0 ~-The contents of the C are cleared. 

skip condition 

·j ~ Complement AC 0 0 0 1 0 0 0 0 1 1 AC--(AC) The cont .... nts of the AC_a_r_e_c_o-mp_l_e_m_e_n_t_e_d-.-------T--

8 f--+-Co-m_p_l_e_m_e_n_t_& __ -+·--·---f-·--+--+-+------- ----·+T-h_e_c_o-nt-ents of the AC are complemented and incremen-

~ CIA Increment AC O O O 1 O O O 1 \i 1 AC-(~+l ted by 1. The C is unaffected. 
c >--+------------+---+-----+-L+-r---------+---~ 
·~ .1 The contents of the AC are incremented. If carry is 
O'I Increment AC and AC<E:-(AC) +l Carry i::; INC 0 0 0 0 1 1 0 1 :1 1 generated, the instruction inunediately following the 
·~ skip if Carry skip if Carry INC is skipped. The c is unaffected. 
~ l---+----------+-----+----1--+--+--------- ---·----·---;----------, 
S r I The contents of the AC are decremented. If carry is .C: Decrement AC and 1 llfC"-(AC) -1 
.. DEC O O O O 1 l 1 l 1 111 skip if Borrow generated, the instruction immediately following the Borrow 
Q skip if Borrow DEC is skipped. The C is unaffected. 
~ '"s_T_C__,__S_e_t_C ______ ,_O_O_O_l_+-l-O_l_l-t-l+l--rc-~-1- The c is set. __________ ,_ _______ _ 

" ·-------;--------~ 
§ Rorate AC Right I I (C)-...A31(An)-An-l 1The contents of the AC are rotated right through the I .. Jt RAR through C o o l l o o o o 11 l (Aol->C c. I 
~ 'll -----+(T_h_e_c_o-nt_e_n_t_s_o_f_t_h_e_m_e_mo_r_y_M_(_D_P_)_a_r_e._i_n_c_re_m_e_n_t_e_d-.--;----------, 

~ INM Increment M skip 1 1
1111 

M(DP)<f.-[M(DP)]+l The AC, Care unaffected. If the result is {M(DP)!= [M(DP)]=O 
'ilc if carry O O O 1 1 1 O skip if carry O, the· instruction immediately following the INM is 
i~ skipped. 
~~f--+---------+----+----......,.-+-+--·-----j------------------------+--------; 
~ The contents of the memory M(DP) are decremented. 
g~IDEM Decrement M skip 0 0 0 1 1 1 1 1 1 1 M(DP)o(:;-{M(DP)]-l The AC, Care unaffected. If the result is [M{DP)]= 

.~-~~"1--1--1--i_f_Bo_r_ro_w ____ -t----+-- ---+-1--J-s_k_iP __ ,_·f_ao_r_ro_w_-t-F-,_th_e_i_n._s_t_ru_c_t_i_o_n __ imme ___ d __ i_a_t_e __ 1_y ___ f_o_11_o_w_i __ n_g_t __ h_e ___ D_EM_i_s ___ i _____ ___, ~ __ skipped. l Binary addition of the contents of the AC and the I 

[M(DP) ]=F 

1

1 contents of the memroy M(DP) is performed and the 
AD Add M to AC skip o o o o 1 o o o 1 1 AC-+-(AC)+[M(DP)] result is stored in the AC. If carry is generated, I 

s:: if Carry skip if Carry the instruction immediately following the AD is 

·Jl I skipped. 

g 1--1--t---- Binary addition of the contents of the AC, C and the 
.ti dd · \ Ac,c-.(AC)+[M(DP contents of the meRK>ry M(DP) is performed and the re-
.: ADS A M to P..Cw1th C 
::: Skip if Carry 0 0 0 0 1 0 0 1 1 l ) ]+(C) sult is stor~d in the AC, C. If carry is generated, 

skip if Carry the instruction immediately following the ADS is 

Carry 

Carry 

§ skipped. 
~ ~AD-C-+-------___,t------+---+-t-1--------+B-i_n_a_r_y_a_d_d_i_t-io_n_o_f_t-he_c_o_n_t_e_n-ts_o_f_t_h_e_A_C_,-C-an_d __ t_h_e_t-------; 

cu Add M to AC with c O O O 1 1 O O 1 1 l ~;(~7~~~~ contents of the memory M(DP) is performed and the re-
2"4 sult is stored in the AC, C. 
1---1------------+----+-----+--+---+---~ 

-~ DAA Decimal adjust 0 0 0 0 0 1 1 0 1 1 AC+-(AC)+G 6 is added to the AC. The. C is unaffected. This in-
~ AC in Addition struction is used for decimal addition adjust. 
~f---+-~~~--~~f--~-,~~--t--+--+~--~~~-r---~~~~--~~~~~-·~~~~~--;--~~~~--, 

. -~ DAS :c!::!r:~~~~~ AC 0 0 0 0 1 0 1 0 l 1 AC~(AC) +10 ~~s!~~~~~~ ~ ~::d A~~r ~::i~~s s::~==~~~~· ad~:!~. 
~1---1----------t----+------+-+--t--------+------------------------r--------i 

The contents of the AC and the contents of the memory 
EXL Exclusive OR Logic 1 O O O 1 1 O O O l 1 AC"-(AC)¥[M(DP)] M(DP) are exclusive-or'd and the result is stored in 

the AC. 
Load AC with 
IllUl\ediate data l O O 1 I3I2I1Io l l AC~I3I2l1Io The immediate data I3I2I1Io are loaded in the AC. 

g t---t----------t----+----+-+--1---------'-------------------------r--------; t ~s--t-_st_o_r_e__,_;._c_t_o_M ___ ,__o_o_o_o__,_0_0_1_0_.,...l-+-l--rM __ (D_P_l_"'_-(_A_C_l __ --t~~:_ contents of t_he AC are stored in the memory M(DP). 

LI* 

,ti L Load AC with M 0 O 1 1 1 O O O 1 l AC+-__ [_M_(_D_P_l_l ___ t-T_h_e_c_o_n_t_e_n_t_s_o_f_the memory M(DP) are lo~_:-~_i_n_th_e_A_C_.t--------t 

.S LM Load AC with M 0 0 1 1 1 1 AC~[M(DP)] The contents of the memory M(DP) are loaded in the AC 
" and Modify DPu 0 MJi!oJ,l DPu+-(DPHlYM1Mo and then the DP8 is modified with the DPuYM1Mo.· 
~ -----+-- lrr>he contents of the memory M(DP) and-t-he-~co-n_t_e_n-ts_o_f--t--------t 
.B x E:x:changeACwithM 0 0 1 0 1 0 0 0 l 1 (AC)~[M(DP)] l~~e AC are exchanged, 
00 '---+-----------+-----1------+--+-+---------+----
;;, jh1he contents of the memory M{DP) and the contents of 
~ XM Exchange AC with M O O 1 O 1 O MlMO 1 1 (AC)~[M(OP)] he AC are exchanged and then the DPI( ~s modified with 
"' I and Modify DPi! Dl1!<---(DPulYM1Mo he DP!!YMlMo. 
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" 0 

"" ., 
u Mnemonic 
::J ... ., 
" " H 

Exchange AC with M 
XD 

then Decrement DPL 

" 0 

"" ., Exchange AC with M 
~ XMD and Modify DPe ... ., then Decrement Dit 
" c 
"" 
" ... 
B XI 

Exchange AC with M 

" and Increment DPL 

~ 
3. 

EXchang AC with M 
XMI and !ik>dify DPH 

then Increment DPL 

c Load DP with 0 LDI "" Immediate data ., 
~ Load DPH and DPL ... LDZ ., with Zero and imme-
" c diate data resPec-
"" 
"' 

tively 
c 
"" ..; 

"' OED Decrement DP 

~ 
... 
" ., IND Increment DP c .... 
& 

Transfer AC to DPL .. TAL ., 
2l TLA Transfer DPL to AC 

SMB Set MeITOry data Bit 

RMB 
Reset Memory data 

c Bit 0 .... ., 
e ., 

TMB 
Test Memory data 

" Bit c 
"" 
"' " "" :;j TAB· Test AC Bit 
ij 
-" ., 
"" .. 

Compare AC bit with 
CMB 

M data Bit 

I 
u 
::J CM Compare AC with M 
!l 
" c 
"" c CI 

Compare AC with 
0 Immediate data m 

"" ... .. 
~ CLI 

C<?mpare DPL with 
Immediate data 

LM6416E 

. 
Instruction ..; 

u 
code "' u 

" Operation ., . 
"'" .. "" -" 

D7il6D5D4 DjJ:2D1Do u 
~ 

(AC)~[M(DP) I 
0 0 1 0 1 1 0 0 1 2 DPL-(DPL) -1 

skip if Borrow 

(AC):;:'.'. [M(DP) I 

0 0 1 0 1 l MlMtj 1 2 
DPe~(DPe)YM1Mo 
DPL~(DPL) -1 
skip if Borrow 

(AC)~[M(DP) I 
0 0 1 1 1 1 0 0 1 2 DPL<-( DPLl + l 

skip if Carry 

(ACl~[M(DP)] 

0 0 1 1 1 1 M1Mcj 1 2' DPe<--(DPHlllM1Mo 
DPL-(DPL) +l 
skip if Carry 

0 0 0 1 0 1 0 1 DPH~ I5I4 2 2 
0 0 I5I~ 13I2I1Iq DPL..,...IJI2I1Io 

DPH<-0 i 0 0 0 I3I2I1Io 1 1 
DPL.-IJI2I1Io 

D,PL<-(DPL) -1 
0 0 0 1 0 0 1 1 1 1 skip if Borrow 

DPL+- (DPL) +l 
0 0 1 1 0 0 1 1 1 1 skip if carry 

0 0 0 0 0 l 1 l l l DPL+-(AC) 

0 0 0 1 0 0 l 0 l l AC-(DPLl 

I 
0 l l l l 0 BlBQ 1 l M(DP,B1,BO) ot-1 

0 1 1 0 l 0 BlBQ 1 1 M(DP,B1,Bo)-o 

I 

0 l 0 1 l 0 B1Bo 1 l 
skip if [M(DP, 
B1,Bo) ]=l 

0 0 1 0 0 1B1Bol 1 skip if £Ac;<s1, 
Bal ]=l 

skip if ·[AC{Bl, 
0 0 1 1 O·lB1Bo 1 1 Bal]= [M(DP ,Bl, 

BQ)] 

skip if (AC)= 
0 0 0 0 1 l 0 0 l l [M(DP)] 

0 0 0 1 0 l l 1 2 2 
skip if (AC)= 

1 l 0 0 I3l2I1Io I3I2I1Io 

0 0 0 101102 2 
skip if (DPL) = 

l l l 0 I3I2I1Io I3I2I1Io 

pescription of operation 

The contents of the memory M(DP) and the contents of 
the AC are exchanged and then the contents of the DPL 
are decremented. If the result is (DPL)=F, the inst­
ruction immediately following the XD is skipped. 

The contents of the memory M(DP) and the contents of 
the AC are exchanged and then the DPe is modified with 
the {DPe) '¥M1Mo and the contents of the DPL are decre­
mented. If the result is (DPL)=F, the instruction im­
mediately following the XMD is skipped. 

The contents of the memory M(DP) and the contents of 
the AC are exchanged and then the contents of the DPL 
are incremented. If the result is (DPL)=O, the inst­
ruction immediately following the XI is skipped. 

The contents of the memory M(DP) and the contents of 
the AC are exchanged and then the OPff is rodified wi­
th the (DPH)YM1Mo and the contents of the DPL are in­
cremented. If the result is (DPL)=O, the instruction 
immediately following the XMI is skipped. 

The DP is loaded with the 2nd byte immediate data Is 
to ro • 

The DPu is loaded with O and the DPL with the immedi­
ate data I3I2I1Io· 

The contents of the DPL are decremented. If the re­
sult is (DPL)=F, the ins'truction immediately follow­
ing the OED is skipped • 

The contents of the DPL are incremented. If the re­
sult is (DPL)=O, the instruction immediately follow­
ing the IND is skipped. 

The contents of the AC are transferred to the DPL. 

The contents of the DPL are transferred to the AC. 

A single bit of the memory specified by the DP which 
is designated by 2 bits (B1,BO) of the instruction 
is set. 

A single bit of the memory specifi~ .i by the DP which 
is designated by 2 bits (Bi,BQ) of the instruction 
is reset • 

A signle bit of the memory specified by the DP which 
is designated by 2 bits (Bl ,Bo) of the instruction 
is tested, and if l the instruction immediately fol­
lowing the TMB is skipped. 

A single b!f of the contents of the AC whiCh is de­
signated by 2 bits (Bi,Bo) of the instruction is 
tested, and if 1 the instruction inunediately follow­
ing the TAB is skipped • 

The bit of the con ten ts of the AC and the bit of the 
contents of the memory M(DP) which are designated by 
2 bits (B1,Bo) of the instruction are compared, and 
if equal the instructio".1 immediately following the 
CMB is skipped. 

The contents of the AC and the contents of the memo.­
ry M(DP) are compared, and if equal the instruction 
immediately following the CM is skipped. 

The contents of the AC and the immediate data I3I2I1 
IQ are comparedf and if equal the instruction inune­
diately following the CI is skipped. 

The contents of the DPL and the immediate data I3I2 
I1Io are compared, and if equal the instruction im­
mediately following the CLI is skipped. 

The contents of the carry FF are tested, and if set 
~ TC Test Carry 0 0 O 0 0 l 0 O 1 1 skip if(C)=l the instruction immediately following the TC is 

skip condition 

[M(DP,Bi,Bo 
) J=l 

[AC (Bi,BQ)] 
= [M(DP,B1 1 

Bo)] 

(AC)= [M(DP)] 

(C)=l 
::; skipped. 
ut--~t-~~~~~~~-+~~~+-~~--+-+-+-~~~~--~~t--~~~~~~~~~~~~~~~--~~~~~~~t--~~~~~-+ 

~ The contents 0tf the timer FF are tested, and if set 
a; TTM Test Timex: 0 O O 0 0 1 0 1 1 1 skip if(TMFF)=l the instruction immediately following the TTM is (™FF)=l 

-~t--~t-~~~~~~~-+~~~+-~~--+-+-+-~~~~~~~~•-k_ip_p_e_d_·~~~~--~~~~~~~~~~~~~~~-+~~~~~~+ 
.~ The contents of the interrupt FF are tested, and if 
~ TIT Test Interrupt FF O O O O O O l 1 1 l ~k~~;~~~OFF) = set the instruction inunediately following the TIT is 

skipped. Then the contents of the interrupt FF are reset. 
(INT FF)=l 
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Instruction ~ 
0 

code [;' 
Mnemonic r-----~-----i~ ~ 

CQ~ 

Operation Description of operation skip condition 

D7D6D5D4 DJD2DlDQ ~ 

I A jump is made to the address which is designated 
~ JCP Jump in th-:= 1 1 P P4PJP2P1Po 1 l PCt--P5 to Po by setting P5 to Po in the low-order 6 bits of the 

.B Current Page di 5 -----------?~· 
lj JMP Jump . . 1 0 1 0 0 0 P9P9 2 2 PC.f- P to Po A jump is made to the address designated with P9 lo 
ui unconditionally P7P6PsP4 P3P2P 1P0 9 Po. 

·~ r--+;ump i~-~~:-~~r~-=--· -- ----1-H-----------tr.,-~J-um_p_i,-s--ma~de_t_o~t7h_e_a_d7d~r_e_s_s_w~h~i~c7h~i-s-d~e·-5ignated jby= 

§ JPA ent Page modified 0 1 0 0 0 0 0 1 1 21 PC-A]A2A1 A 00 setting AJA2A1Ao and 00 in the high-order 4 bits and 
'"'I lb AC I O the low-order 2 bits of the low-order 6 bits of the 

(c~~ I ~h1::~~~~:~~-;-i~Jl~-~-~ ~~:P~Jtt:~P~F3~;~~~~200 ::w:::p::::v:::~ruciton-:a page -0. ~--- --- --

+' r--+-- !. ---+- --- -----=--+--- -------I 
00 l 0 1 0 l 0 P9P9 (PC+2)-+STACK 
-~ CAL Call subroutine IP?PGPs&t fPJPzPlPo 2 2 PCE--Pg to PQ Subroutine is called. 

m f---+-------- ----------~----·~------r------~ 

-j RT ::~~:t:~~m I 0 l 0 0 l 0 0 0 11 2 PC---( STACK) Program execution is returned from subroutine. 

6 t ~§ RTS Return from 0 1 0 0 1 0 0 1T1 2 PC~(STACK)skip-IProgram- e~~~t-i~n is returned from subroutine and Unconditional 
Vlj subroutine and Skip U-ricondi tionally __ )rs_k_i_pp_e_d_. ____________________ +---------1 

SEB set port E Bit a l 1 l O l B!Bo 1 2 !Ft E (Bl ,BQ)4-l :a 5!~g~e l:·~!: ~=!~~~) 0~~P~~e P~~:t~u:~~~~ ~= ~=~~gnat-
REB I Reset port E Bit 

A single bit of the output port E which is designat­
ed by 2 bits (B1,Bo) of the instruciton is reset. 

-----+----+----+-+-+----------+--~ 

---+-'. 
0 1 1 0 'o 1B1Bo1 21Pt E(B1,Bo)~o 

_J_ 

SPB j Set any Port Bit 0 1 1 1 0 
A single bit of the output port specified by the DPL 

O BlBo lj,_~ P-t(DP~,B-1-·Bo)..._l :~ch is designated by 2 bits (B1,Bol of the instru-
1 

1 
__ 

1 
ct1on is set. 

!----+----------+----+--- , A single bit of the output port spec_i_.f_i_e_d_b_y __ t_h_e_DP-L-+-------f---[ 

OB1Bol11 21Pt(DPL,B1,Bol~O l~hich is designated by 2 bits (B1,Bol of the instru- I RPB Reset any Port Bit 

-~ 1---1------------+----- l +ction is reset. ______ __,_ _____ __J 

~ TPA TestPortABit _ 1B1Bol 2fno)J=l 1 instruction bit (s1 ,so) is tested, and if 1 the in-

t: r-----t-~----·---~----+---+-->1--+-------- _st_r_u:_~_:~~-i_mrn_edia_!:lI _!~2!-o_w_i_n_g the TPA is skipped. 

+' TTskip if ~P~~;1A ~~ngle h.;:t of th;-~nput por~Ad~;~ated by the 
[PA(B1,Bol J I 

I ~P1(DPL,B 1 ,Bo 
1

1 
·~ I A single bit of the input port specified by the DPL 
O' I 0 B B 1 1 skip if [Pt(DPL, which is designated by 2 bits (B1 ,Bo) of the inst-
~ 1 TPB TestanyPortBit 1 0 Bi,Bol""l ruction is tested, and if 1 the instruction immedi-

00 
~ 
~ 

-" +' 
0 

l I ately following the TPB is skipped. 

~1 Output AC to port EP _t_E_<c-_(_A_C_) ___ ~1·-Th_e_c._o ___ n._t_e-nt -s--o·f·ili~~~~re outputted to the output 

OE (Output PLA to 1 0 0 1 2 'port E. Or the contents of the PLA designated by 
1 port E and F) the AC outputted to output ports E, F. (Selectable) 

c-O-P-+-O-u_t_p--u-t-AC_t_o ___ ,_ __ -+_l_l_O_,_l__,_l_,1,-P-t-(D_P_L_)_<-__ (_AC-)---~~ contents of the AC are outpu"tted to the output 

any Port port designated by the DPL. 

Output immediate 0 0 0 1 1 1 1 0 2 . I PtD-I7I6I5I4 
OCD 

data to port c and D I7I6I5I4 3I2I1Iol 2 jPtc-I3I2I1Io 

$ETD 
Set port C and D 

0 0 0 1 1 1 0 0 1 2 PtC,D(DPL)"-l 
Bit 

RSTD 
Reset port C and 

0 1 0 0 0 1 0 1 1 2 PtC,D(DPL)<.---0 
D Bit 

IA Input port A in AC 0 1 0 0 0 0 0 0 1 2 AC-(PtA) 

IP 
Input any Port in 

0 0 1 1 0 0 1 0 1 1 AC"-[ Pt (DPL)] 
AC 

STM Set Timer 
0 0 0 1 0 1 0 0 2 2 

TMFF<--0 

0 0 0 0 3I2I1Io TIMER~I3 to IQ 

NOP No Op er at ion 0 0 0 0 0 0 0 0 1 1 No Operation 

I 
The immediate data I7 to !4 and !3 to Io are output­
ted to port D and port C respectively. 

A single bit of the output ports C, D which is desi-
gnated by the DPL is set. 

A single bit of the output ports C, D which is desi-
gnated by the DPL is reset. 

The contents of the input port A are inputted to the 
AC. 

The contents of the input port designated by the DPL 
are inputted to the AC. 

The timer FF is reset. The progiam data are set in 
the timer and the timer start is instructed. 

No operation. l machine cycle is consumed. 

) ]=l 

If the LI instruction (including CLA instruction) are stacked, the LI instructions after the 2nd instruction are NOP. 
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3010A 

N Channel E/D MOS LSI 

Single-Chip 4-Bit Microcomputer for 
Use in Control-Oriented Applications 

® 1381A 

l .Description 
The LM6417E is a single-chip 4-bit N-channel MOS microcomputer intended for use 
in control-oriented applications. It contains a ROM (1024bytes (lkbytes)), a RAM 
(64 x 4 bits), an ALU, I/O ports (17 pins), a timer, and a clock generator. It is a 
low-end model of the LM6400 series and is suited for use in cost sensitive sets.· 

(1) Hardware features (Reduction in external parts) 
Cycle time : 4 to 40us 

(2) 

Capable of interfacing direct with 15V(max) peripheral circuits. 
Clock generator (typ 770kHz CR attached externally). 
All output ports containing LED driver (5 ports/17 pins, IoL=lOmA/VoL=l. 5V .) 
Input/output common ports (2 ports/8 pins) 
Single 5V (typ) supply and wide operating range (Voo=4.5 to 6.5V). 
Initial reset and external pseudo interrupt input pins containing Schmitt 
gate. 
CMOS, TTL Compatible. 
N-channel E/D MOS. 

. . [Identical to LM6416E except 
Software features (Effective use of ROM capacity) hardware feature] 

65 instructions compatible with LM6402/05 and LM6416. 
2-level subroutine nesting. 
Pseudo interrupt function (External/internal) . 
Programmable timer with wide setting range. 
Automatic page select. 

(3) Evaluation chip 
Evaluation chip LM6497 is available for use in the application development 
of the LM6417E. 

Case Outline 3010A-D22IC 
(unit:mm) 

For details, refer to the instruction set table described in the 
separate catalog and also LM6416 Series User's Manual. 
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2.System Block Diagram 

INT/PFO 
(!Bit) 

AC : Accumulator 

LM6417E 

RAM 

POo-3 PC0·3 

ALU : Arithmetic and logic unit 
DP : Data pointer 
C : Carry FF 
PC: Program counter 

3.Package and Pin Assignment 

PDO 22 PCJ 

PD1 2 21 PC2 
PD2 3 20 PC1 
PDJ 4 19 PCO 

osc s ,..._ 13 PAJ 
'<t 17 PEO 6 -0 PA2 

PE1 7 
:::;;; 

16 PA1 ....:i 

PE2 6 IS PAO 

PEJ 9 14 Voe 
TEST 10 13 RES 
V55 II 12 INT/PFO 

PAo-3 

(Pin name) 
osc 
INT/PFO 
RES 

FAQ to 3 
PCb to 3 
PDo to 3 
PEo to 3 
TEST 

ROM 

Pseudo 
inperupt 

Oscillator 
Interrupt/Output 
Reset 
Input ports 

~RE'S 

___,, osc 

..-o voo 

......o Vss 

port Fo 

Ao to 3 
Input/output ports Co to 3 
Input/output ports Do to 3 
Output ports Eo to 3 
Test 
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4.Pin Description 

Pin name Input/output Function 

INT/PFO Input Pseudo interrupt request input pin/output port FO 

RES Input Reset input pin. 

Input ports A3 to AO. 
PA3 to 0 Input Capable of 4-bit input and single-,bi t test. 

Input/output common ports C3 to Co. 
Capable of 4-bit input and single-bit test 

PC3 to 0 Input/output during input. 
Capable of 4-bit output and single-bit set/re-
set and immediate data output during output. 

Input/output common ports D3 to Do. 
Capable of 4-bit input and single-bit test 

PD3 to 0 Input/output during input. 
Capable of 4-bit output and single-bit set/re-
set and immediate data output during output. 

Output ports E3 to Eo. 
PE3 to 0 Output Capable of 4-bit output and single-bit set/ 

reset. 

Pin for externally connecting CR circuib for 
internal clock oscillation. C,R are connected 

osc Input/output to this pin or external clock is applied to 
this pin. (CR oscillation or external oscil-
lation is selected by mask option.) 

Vnn Input Power supply pin. Normally connected to +5V. 

Vss -- Connected to OV power supply. 

TEST Input LSI test pin. Normally connected to Vss (OV). 

5.Characteristics 
l)Absolute Maximum Ratings at Ta=25°C,Vss=OV 

Maximum Supply Voltage 
Input Voltage 

Output Voltage 
Average Output Current 
*l 

Peak Output Current*2 

Vnnmax 
VIN 

VouT Output transistor : OFF 
loIA(l) Each pin of ports 
loIA ( 2) All pins of C, D ports 
loLA(3) All pins of E,F,G ports 
loI.P ( 1) Each pin of ports 
loLP(2) All pins of C,D ports 
loLP(3) All pins of E,Fports 

Allowable Power Dissipa- Pdmax Ta=-30 to +70 °c 
ti on 
Operating Temperature Topg 
Storage Temperature Tstg 

*l Applicable to any lOOms period 
*2 Must not be exceeded even momentarily. 
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-0. 3 to +8 
-0. 3 to +15 

-0. 3 to +15 
20 

100 
llO 

20 
120 
130 
400 

-30 to +70 
-55 to +125 

unit 
v 
v 

v 
mA 
mA 

mA 

mA 

mA 

mA 

mW 

oc 
oc 



LM6417E 

2)Recommended Operating Conditions at Ta=-30 to +70°C,Vss=OV min typ max unit 
Recommended Operating Vnn 4.5 6.5 v 
Supply Voltage 
Port Input "H" level input VIH(l) o.6Vnn 13.5 v 

voltage 
"L" level input VIL(l) Vss o.3vnn v 
voltage 

INT/PFO,RES "H" level input VIH(2) o.7Vnn 13.5 v 
voltage 
"L" level input VIL(2) Vss o.3Vnn v 
voltage 

osc "H" level input VIH(3) External clock 0.81100 Von v 
(Selecting externa~ voltage is applied. 

clock source optio "L" level input VIL(3) Same as above Vss 1.0 v 
voltage 
Clock cycle tc(¢) Same as above, 1.0 10.0 us 

Refer to Fig. 1 
"H" level clock tw¢H Sarne as above, 0.3 us 
pulse width 
"L" level clock tw¢L Same as above, 0.47 us 
pulse width 

osc External resistance Rl Refer to Fig. 2 3.0 4.7 47 kohm 

r•lecting ) for CR oscillation 

~~c~llation 
External capacitance Cl Same as above 
for CR oscillation 100 220 300 pF 

option 

TEST "L" level input Vn.(4) Vss 0.4 v 
voltage 

3)Electrical Characteri sties at Ta=-30 to +70°C, vnn=4. 5 to 6. 5v, Vss=OV 
min typ max unit 

A Port "H" level input Irn(l) Vrn=l3.5V 10 uA 
INT/PFO,RES current 
(PFO Output OFF) "L" level input IIL(l) VIN=Vss -10 uA 

current 
osc "H" level input IIH(2) vIN=Voo 10 uA 

(Selecting )current 
external clock "L" level input IIL(2) vIN=Vss -10 uA 
source option current 
C,D Port "H" level input Irn(3) VIN=l3.5V 10 uA 
(Output OFF) current 

"L" level input 1 IL(3) VrN=Vss -10 uA 
current 

C,D,E,F "L" level output 10L(l) Vnn=4.5V,VoL=l.5V 10 mA 
Port current 

Output off.leak IOFF(l) VoH=l3.5V 10 uA 
current 

CR Osci~lation Frequency foscc1> C1=220pF*3 620 770 890 kHz 

(Selecting CR ) R1=4. 7kohm 
oscillation option Ta=O to +70°C 

fosc(2) Same as above 620 770 960 kHz 
Ta=-30 to +70°C 

Current Dissipation IDD(l) At 800kHz oscilation 17 30 mA 
Output=Open 
Ta=O to +70°C 

1 DD(2) Same as above 17 35 mA 
Ta=-30 to +70°C 

Input Pin Capacitance C1 10 pF 

*3 Including stray capacitance of board wiring, etc. 
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Fig. 1 EXtal Input Waveform 
-------------Yoo 

-_: = = ~.tlH (3) 

Fig. 2 Recommended Ceramic Oscillator 
osc voe 

10'1. 
- -=---YJL(3) 

4)Input/output type of port 
Input only 
(high threshold input) 

Output only 
(open drain output) 

5)CR oscillation of LM6417E, LM64PG97 

~ CT 

Input/output common 
(highthreshold input,open 
drain output) 

1. For the variation range of CR oscillation frequency of the LM6417E, the follow­
ing are guaranteed at external constants of C=220pF, R=4.7kohm only. 

min typ max 
1) fosc (1) = 620 to 770 to 890 kHz (Ta=O to +70°C) 
2) fosc(2) = 620 to 770 to 960 kHz (Ta=-30 to +70°C) 

2. If other frequency than typical value 770kHz is used at other constants than 
C=220pF, R=4.7kohm, fix CR constants referring to "oscillation frequency vs. 
standard external resistance characteristics" in Fig. A. If this case, take 
care of the following. 
1) Oscillation cycle must be within the range (1 to lOus) of recommended ope­

ration clock cycle at EXtal pin. 
2) CR constants must be selected from among recommended external constants 

(C=lOO to 300pF, R=3 to 47kohm). 
It should be noted that outgoing inspection is performed under the frequency 
variation condition at C=220pF, R=4.7kohm. 

3. The LM64PG97 cannot be used to evaluate the LM6417E at CR oscillation option. 
By using the conversion board (EVA-PEX-7E) with C,R mounted, evaluation can 
simulated. 

[For details, refer to 6.5) Pin assignment conversion board (EVA-PEX-7E) 
for LM6417E]. 

The values of C,R are fixed referring to "oscillation frequency vs. standard 
external resistance characteristics" in Fig. B. In the application where the 
LM6417E is used at CR oscillation option of C=220pF, R=4.7kohm, if the LM64PG97 
is used for evaluation, an oscillation frequency nearly equivalent to that of 
the LM6417E can be obtained by mounting C=88pF, R=lOkohm on the conversion 
board. 
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N 
:i:: 

'fosc - R [Fig. A] 

LM6417E 

fosc - R [Fig. BJ 

:: 2.---~-~-E-x-te_r_n_a_l_c_a_p_a_c_i_tan_c_e_C_~ 

N 
:i:: ... 
N 
0 ... (Note) External capacitance C 

includes stray capacitance 
of board wiring, etc. 

~ includes stray capacitance 
>C of board wiring, etc. x 
'"' 101-1-_.,._...,.._-+---+---+---+--+ LM6417E 
u ~=~"C 

... 10 ~~.,_-+-----l----1----+----1 
~ LM64PG97 

,..'a 7 voo=sv $ 1 H---Y__,.."k-----+---1----Ta. =25 "C 

~ ~ 
v00 =sv 

c: 

~ 
~ ... 

c: 
~ e 3H---.,,..,.+-""""""""d""....,...=-.....,=----t-----; ... 

6 2:1+-:::::::L:-::;:-;--:'.:::---::::-:-:'-c.::....d-'"""'...£",..,,;;;:f""'-.....'. 6 2 ... .. .. ... ... 
... .. .. ... ... 
.. ~ 1.0Jr'--=--....... --'.,O--.,..,..--x1r--.i.-~--A. ·c 1.00.._ __ ...,.. __ _._,___""""'~---=----:-;!.100 

(!l External Resistance,R - kohm (!l External Resistance,R - kohm 

6.Application development tools 
For convenience of application development of the LM6417E. the evaluation chip 
(LM6497) and the specialized equipment called "application development tools" 
are available. Evaluation i.s performed by jointly ·using the LM6416E development 
tool and the pin assignment conversion board(EVA-PEX-7E). For the LM6416E deve­
lopment tool, refer to "DEVELOPMENT TOOL MANUAL". 

1) SDS-410 system 
This is a combination of floppy disks-provided CPU, CRT, and printer. This 
system enables application development programs of microcomputers to be con­
structed (edited, assembled) very speedily and efficiently in assembly lang­
uage. By connecting the EVA-410 to the CPU, programs can be debugged and 
assembled or data can be written into EPROM (using EPROM WRITER function con­
tained in the EVA-410). 

2) EVA-410 + TBl (6497) 
This is an evaluation kit having EPROM WRITER function, function cf parallel/ 
serial data communication with external equipment (SDS-410, etc.). This kit 
enables application development programs to be corrected or debugged. If the 
TBl is mounted with the LM6499, replace the LM6499 with the LM6497. 

3) EVA-401 
This is a board with an EPROM and the LM6497 combined. This board is used 
for mounting evaluation or trial production of sets after application deve­
lopment programs are completed. 
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4) LM64PG97 
The LM64PG97 is provided with 24-pin sockets 
for 2 EPROMs for programming and "PLA through" 
on its pac1ii\'-ge surface. By using jointly 
with a boaro for conversion from 42-pin nor­
mal to 22-pin normal, pin-compatibleness 
with mass production product LM6417E is ena­
bled. Because of its evaluation capability 
equivalent to the EVA-401 and its compactness, 
the LM64PG97 is best suited for being mounted 
on equipment .made on an experimental basis. 
*l EVA-PEX-7E 

Xtal,EXtal : OSC resonator•CR 
INT : Pseudo interrupt 
RES : Reset 
PA0-3 : Input ports Ao to 3 
PC0-3 : Input/output ports Co to 3 
PD0-3 : Input/output ports Do to 3 
PEo-3 : Output ports Eo to 3 
PFo-3 : Output ports Fo to 3 
PGo : Output ports Go 
TEST : Test 

Pin 
assignment 
LM64PG97 

Xtal 

PCo 

PC1 

PCz 

PC1 

rNf 

RES 

PDQ 

PD1 

PD2 

PD3 

PEO 
PE1 

PE2 

PE3 

PFO 
PF1 

PF2 

PF3 

TEST 

vss 
(OV) 

5) Pin assignment conversion board (EVA-PEX-7E) for LM6417E 

EXtal 

YDD(+5Y) 

NC 

NC 

NC 

NC 

PA3 

PA2 

PAI 

PAO 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

PGo 

O : Socket pin 
for 2716 

(Top View) 

For evaluation of the LM6417E, the LM64PG97 and the conversion circuit 
shown in Fig. (a) are used jointly. 

Fig. (a) Circuit for pin assignment conversion from LM64PG97 to LM6417E 
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6) Wiring change at CR oscillation option, external drive option 
1. Wiring chahge at CR oscillation option 

When evaluating the LM6417E at CR oscillation option by use of the LM64PG97, 
wire the jumper of the EVA-PEX-7E and mount C,R as shown below. In this 
case, if C, R are connected to the LM6417E OSC pin on the user application 
board, it is unnecessary to remove them. For oscillation frequency, refer 
5.5) CR oscillation of LM6417E, LM64PG97 and select C,R so that the same 
frequency as that of the LM6417E can be obtained. 

Tep View 

~ --JI- EXT 

't;JQ1t:I 
Connect with a jumper 

2. Wiring change at external drive option 
When evaluating the LM6417E at external drive option by use of the LM64PG97, 
connect the jumper of the EVA-PEX-7E as shown below. 

Connect with a jumper 

Top View 

Io o o o o o UI 
jumper: 

3. Check to see the following before using the LM64PG97. 
(1) The PLA function select jumper is connected. (Fig. a) 
(2) In order that the EPROM power supply and the LM64PG97 power supply (Vool 

become the same, the jumper on the back is wired as shown in Fig. b. (*4) 

(Fig. a) 
1 • ll2 EPROM power supply 

© • -._ select Jumper 

~~ 
@4'l~ Wired 

•• ll"n!~ 4" ~ A Connected to power 
supply pin of EPROM 

B Connected to power 
supply pin of LM64PG97, 

(Fig. b) 
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(3) Insert the following data written EPROM (2716) to the dedicated EPROM 
(PLA through) socke.t. ( *5) 

Data for dedicated EPROM (PLA through) (HEX notation) 

EPROM 
address a I 2 3 4 5 6 7 8 9 A B c [) E: I•' 

0 0 0 0 0 I I 2 2 3 3 4 4 5 5 6 6 7 7 8 8 9 9 A A R fl cc [) [) 8; E: ,. "' 
0 I 0 a o I I 2 2 3 3 4 4 5 5 6 6 7 7 8 8 9 9 A A B K c c n :i b'"' '.•' 1'1 

0 2 0 0 0 I I 2 2 3 3 4 4 5 5 6 6 7 7 8 13 9 9 A A H B c c D f.\ t•: ~; Ji!·' I 

0 3 0 0 0 I I 2 2 3 3 4 4 5 5 6 6 7 7 8 8 9 9 AA R H cc [) " p; 8-: '.·' !•' 

0 4 0 

) 0 5 0 
For EPROM addresses 40H onward, 

' _J : any data are acceptable. 

(This data are commonly called "PLA through") 

(*5) The connection shown below makes the evaluation possible without 
inserting the dedicated EPROM. 

;----..._,,..---, 
c) I .Mq 
~ 2 216 

For the dedicated EPROM (PLA through) socket, Xlal I ''1 EXtal 

PCo 
,91 22q,, 

V0D(1-5Y) Connect pin 5 with pins 13, 17. 
1 r 216'° PCt 
' s 10<},,, 

NC pin 6 with pins 11,16. 
PC2 NC pin 7 with pins 10 , 15 • 
PC3 5 9• "i• NC pin 8 with pins 9 , 14. 
iiif ,¢ 7 11 117 NC Other pins are open. 
iiEs" 7~· 11 9. PA3 

PDo ,9• "?JS PA2 

PDt I <>• IS 9 1' PAI 
¢11 "6 

PD2 ., I .U PAO 

PD3 n ~~- ------ -~1_9 » NC 

Connection in case of using no EPROM for "PLA through" 

(*4) The EPROM dissipates relatively large current. If the power capacity 
of user's applicances is insufficient, wire as shown below and provide 
a separate power supply for the EPROM so that power can be supplied 
externally. 

Provide a separate power supply for EPROM. 
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LM64PG99, 
64PG98, 
64PG97 

1 ~ General Description 

System Evalustion Chip for LC6400 
Series 

©1248 

The LM64PG99/98/99 are system evaluation chips intended for application development tools of 4-bit single-chip 

microcomputer LM6400 series microcomputers. 
With two 24-pin socket for program ROM and PLA EPROM provided on the package surface, they are designed to 
facilitate the development of the hardware and software for applications based on the LM6400 series 
microcomputers. ·Thus, they are ideally suited for use in prototype systems. 
The LM64PG99 is for evaluation of the LM6402/05A, H, L, and the LM64PG98 is for evaluation of the LM6413E 
only, and the LM64PG97 is for evaluation of the LM6416/17E. 

2. Features 
General-purpose 2K-byte EPROM (equivalent to Intel 2716) is usable .. 
The LM64PG99 is pin compatible with mass-production products LM6402/05A, H, L, provided that pull-up 
resistors must be connected externally. (For evaluation .of shrink package microcomputers, use the conversion 

board.) 
With the conversion board used jointly, the LM64PG98 can be pin compatible with mass-production product 

LM6413E. 
With the conversion board used jointly, the LM64PG97 can be pin compatible with mass-production products 

LM6416E and LM6417E. 
Instruction cycle time: 4 to 40 µsec. 
+SV single power supply. 

Note: The LM64PG99/98/97 are designed for application development of the LM6400 series microcomputers. 
It should be noted that they are not suited for use under high-temperature, high·humidity conditions. 
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3. Pin Assignment 

Xtal 

PCO 

PC! 

PC2 

PC3 

INT 

RES 

!='DO 

POI 

PD2 

PD3 

PEO (PLAO) 

PEI 

PE2 

PE3 

PFO 

PFI (PLA5) 

PF2 (PLA6) 

PF3 

TEST 

(OV) VSS 

LM64PG99, 98, 97 

EXlal 

Voo(+5V) 

PB3 

PB2 

PBI 

PBO 

PA3 

PA2 

PAI 

PAO 

P12 

Pll 

PIO 

PH3 

PHZ 

PHI 

PHO 

PG3 

PG2 

PGI 

PGO 

Xtal, EXtal 
INT 
RES 
PAo to 3 
PBo to3 
PCo to 3 
PDo to 3 
PEo to 3 (PLAo to 3) 

PFo to 3 (PLA4 to 7) 

PGo to 3 
PHo to 3 
Pio to 2 
TEST 

,__ _____ __, 
o: Socket pin for 2716 
(TOP VIEW) 

Xtal, EXtal 
INT 
RES 
PAo to 3 
PCo to3 
PDoto 3 
PEo to 3 
PFo to 3 
PGo 
TEST 
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X\al 

PCO 

PCI 

PC2 

PC3 

INT 

RES 

PDO 

POI 

PD2 

PD3 

: Ceramic Resonator, CR for OSC PEO 

PEI 

PE2 

PE3 

PFO 

PFI 

PF2 

PF3 

TEST 

: Pseudo interrupt 
: Reset 
: Input port 
: Input/output ports 
: Input/output ports 
: Output port 
: Output port 
: Output port 
: Test 

Ao to 3 
Co to3 
Do to 3 
Eo to3 
Fo to3 
Go (OV) "sS 

: Ceramic Resonator, CR for OSC 
: Interrupt 
: Reset 
: Input/output ports Ao to 3 
: Input/output ports Bo to 3 
: Input/output ports Co to 3 
: Input/output ports Do to 3 
: Output ports Ea to 3 

(PLA output 0 to 3) 

: Output ports Fa to 3 
{PLA output 4 to 7) 

: Input/output ports Go to 3 
: Input/output ports Ho to 3 
: Input/output ports lo to 3 
: Test 

EXl.ll 

vooc+svi 
N.C 

N.C 

N.C 

N.C 

PA3 

PA2 

PAI 

PAO 

N.C 

N.C 

N.C 

N.C 

N.C 

N.C 

N.C 

N.C 

N.C 

N.C 

PGO 

o: Socket pin for 2716 
(TOP VIEW) 
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4. Case Outline 3041 
(unit: mm) 

• For evaluation of the DIP-425 version of the LM6402/05A, H, L, use the board for conversion form DIP-42 
to DIP-425. 
For evaluation of the LM6416E, use the LM64PG97 in conjunction with the circuit for conversion into DIP-285 
in Fig. (a). 
For evaluation of the LM6413E, use the LM64PG98 in conjunction with the circuit for conversion into DIP-285 
in Fig. (a). 
For evaluation of the LM6417E, use the LM64PG97 in conjunction with the conversion circuit in Fig. (b). 
Shown in Fig. (c) are the external constants for CR oscillation of the LM64PG99/98/97 and the oscillation 
frequency characteristic. 

Fig. (a) Circuit diagram for pin assignment 
conversion from LM64PG97 /98 
into LM6416/13E 

Fig. (c) External constants for CR oscilla­
tion of LM64PG99/98/97 and 
oscillation frequency characteris­
tic 

(Note) *: External capacitor value C also 
includes stray capacitance of the 
board wiring, etc. 

Fig. (b) Circuit diagram for pin assignment 
conversion from LM64PG97 into 
LM6417E 

fOSC - R 
N ]~--~--~-----.---~--~ 
~ LM64PG99 / 98 / 9 7 

~ ~=~~ 

~ 10 t-r~~+-----+----t--v0_0_=t-s_v _ __, 
&! .E 71-hr->~"l.----+------+---t---~ 

> <.> c 
"" ~ 
C" 
f 2 -c 
0 

"+:i 1.01-'----+---+---=""'"l""'""--+-
~ 
"fl 
0 ~~--20~--~/,(),.,._ __ ~60~---.801=----1~00 

External resistor value, R - kn 
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5. EPROM Mounting 
Mount the program EPROM and the PLA EPROM. For writing into the EPROM, use the EPROM writer function 
of the EVA-410. 
For preparing data of the PLA EPROM, refer to Chapter 3, Paragraph 3.6.4 of SOFTWARE DEVELOPMENT TOOL 
MANUAL. 

6. Table of LM6400 Series 

PLA EPROM (2716) Program EPROM (2716) 

r-------- -----, 

'.~ ' ; For PLA , 
L---------- ___ .J 

00000000000 

... 
Pin No. 1 of 
LM64PG99/98/97 

00000 0000 

r------- -------1 

' ' ,' For program : 
I I 
L---------- ____ J 

0000000000 

LM64PG99/98/97 
(TOP VIEW) 

The LM6400 series are prepared to allow an optimum selection as follows: 

Type No. Application ROM RAM Cycle time loo (typ) 

LM6402A 2K bytes 128 x 4 bits 10µs 30mA 

General 
LM6405A 1 K bytes 64 x 4 bits 10µs 30mA 

LM6402H 2K bytes 128 x 4 bits 5µs 35mA 

High speed 
LM6405H 1 K bytes 64 x 4 bits 5µs 35mA 

LM6402L 2K bytes 128x4bits 20µs 10mA 
Low power 

LM6405L 
Dissipation 

1K bytes 64 x 4 bits 20µs 10mA 

LM6413E 2K bytes 128 x 4 bits 4 to 40µs 20mA 
Small scale 

LM6416E 1 K bytes 64x 4 bits 4 to 40µs 17mA 

LM6417E 1K bytes 64 x 4 bits 4 to 40µs 17mA 

LM6499 LM6402/05A, H, L External 2K 128 x 4 bits 5 to 20µs 30mA 
system development bytes 

LM6498 LM6413E system External 2K 128 x 4 bits 4 to 40µs 20mA 
development bytes 

LM6497 LM6416/17E External 2K 64x 4 bits 4 to 40µs 20mA 
system development bytes 

LM64PG99 LM6402/05A, H, L External 2K 128 x 4 bits 5 to 20µS *130mA 
system evaluation bytes 

LM64PG98 LM6413E External 2K 128 x 4 bits 4 to 40µs *120mA 
system evaluation bytes 

LM64PG97 LM6416/17E External 2K 64x 4.bits 4 to 40µs *120mA 
system evaluation bytes 
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Package Remarks 

DIP-42 
DIP-425 

DIP·42 
DIP·42S 

DIP-42 
DIP-42S 

DIP-42 
DIP-42S 

DIP-42 
DIP-42S 

DIP-42 
DIP-42S 

DIP-28S 

DIP-28S 

DIP-22 

QIC-80 Evaluation chip 

QIC-80 Evaluation chip 

QIC-80 Evaluation chip 

DIC-42 Simulation chip 

DIC-42 Simulation chip 

DIC-42 Simulation chip 

*Including EPROM (2716) 
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7. Proper Cares in Using LM64PG99, 98, 97 
LM64PG99 

Mount the program EPROM and the PLA EPROM. Even when the PLA function is not used, the PLA EPROM 
(through PLA) must be mounted in principle. For how to prepare the through PLA, refer to SOFTWARE 
DEVELOPMENT TOOL MANUAL. For nonuse of the through PLA EPROM, refer to 8-(3) below. 
For evaluating the input/output option as pull-up resistor-contained type output port, connect an external 
resistor to the pin of the LM64PG99. 
All input/output ports are input/output common and of high threshold input, open drain output type. E, F ports 
are for output only. 

LM64PG98/97 

The LM6416/17E and LM6413E have no PLA function. However, since the LM64PG98/97 use the same package 
as the LM64PG99, two EPROM's for program and PLA (through PLA) must be mounted in principle when 
performing evaluation. For nonuse of the through PLA EPROM, refer to 8-(3) below. 

8. Wiring Change according to Use/Nonuse of PLA Function 

(1) Wiring change in case of use of PLA function 

When the PLA function is used in evaluating the LM6402/05A, H, L with the LM64PG99, wire the jumper on 
the package bottom as follows: 
Use the PLA EPROM with PLA data written. 

Example of wiring 
(When PLA is used) 

(2) Wiring change in case of nonuse of PLA function 
When the PLA function is not used in evaluating the LM6402/05A, H, Lor when the LM6413/16/17E (with 
no PLA function provided) are evaluated with the LM64PG98/97, wire the jumper on the package bottom as 
follows: 
For the PLA EPROM, use [through PLA[ with data for nonuse of PLA written. 

(Note) 
1. The PLA function of the LM64PG98/97 is set to nonuse at the time of shipment. 
2. Setting of use/nonuse of the PLA function must be made. 

-J 21 

" .t~ 
~! ~ 

• Connect this side. 
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(3) Wiring change where no through PLA EPROM is required to be used in case of nonuse of PLA function 
• The through PLA EPROM function can be fulfilled by wiring jumpers. The wiring diagram is shown in 

Fig. (di below. 

Fig. (d) Through PLA wiring diagram using jumpers 

000000000000 

PLA EPROM section Program EPROM 

9. Selection of Power Supply to EPROM (External power supply) 
Normally, an EPROM dissipates a current of 50 to 100mA (i.e. 200mA max./2 EPROM's). If the power capacity 
of a user system is not enough, an ·external power supply can be used. 

(1) The same power supply as to the LM64PG99/98/97 is used at the time of shipment. 
A jumper for EPROM power supply select is provided on the package bottom of the LM64PG99/98/97. The 
power supply to the EPROM is connected to the power supply pin (Voo pin) of the LM64PG99/98/97 as 
shown below. 

~!i~ 
@~~ 

.. 1,2 ~ ~connected 

-·ii @ Connected to power supply pin of EPROM 

@ Connected to power supply pin of LM64PG99/98/97 

(At the time of shipment the same power supply is used for the LM64PG99/98/97 and the EPROM.) 

(2) How to provide external power supply to EPROM 
Remove the wiring connecting patterns (A) and (B). 
Using this jumper, connect patterns (A) and (C). 

• Connect external power supply (+5) to pattern (Cl and external power supply (OV) to GND (OV) of the user 
system board. 
See below. 

External power supply (+5V) 

~ @/ ., 
1,2 ® 

•• .JI; i J; 

(External power supply to EPROM) Power.supply to EPROM 

(Note) • The LM64PG99/98/97 are designed for application development of the LM6400 series micro­
computers. It should be noted that they are not suited for use under high-temperature, high­
humidity conditions. 
For general-purpose 2K·byte EPROM, use Intel 2716 or its equivalent. 
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Absolute Maximum Ratings/T a=25°C, vss=ov unit 
Maximum Supply Voltage VDD max -0.3 to +10 v 
Input Voltage V1N -0.3 to+12 v 
Output Voltage VoUT(1) Output transistor OFF -0.3 to +12 v 
Average Output Current IOLA(1) All pins of C and D ports 20 mA 
(Applicable to any 100ms IOLA(2) Each pin of E and F ports 40 mA 
period) IOLA(3) All pins of E or F port 100 mA 

IOLA(4) All pins of A, B, G, H and I ports 50 mA 
Peak Output Current IOHP Each pin for pull-up -2.0 mA 

IOLP(1) Each output pin other than E, and 4 mA 
E ports 

IOLP(2) Each pin of E and F ports 40 mA 

IOLP(3) All pins of E or F port 100 mA 
Power Dissipation Pd max T a=+10 to +40°C 600 mA 
Operating Temperature Topg +10 to +40 oc 

Allowable Operating Ranges/T a=25°C, Vss=OV min typ max unit 
Operating Supply Voltage VDD 4.5 5.0 5.5 v 
Input/output common "H" level input voltage V1H(2) o.6VDD v 
port for high-threshold "L" level input voltage V1L(2) vss o.25VDD v 
INT, RES "H" level input voltage V1H(3) o.7VDD VDD v 

"L" level input voltage V1L(3) Vss o.25VDD v 
Extal "H" level input voltage V1H(4) o.7VDD VDD v 

"L" level input voltage V1L(4) vss 0.6 v 
Clock cycle t,ime tc(</>) VDD=5V±10% 10 µs 

Refer to Fig. 1 
"H" level clock pulse tw<f>H VDD=5V±10% 0.4 µs 
width Refer to Fig. 1 
"L" level clock pulse tw</>L VDD=5V±10% 0.4 µs 
width Refer to Fig. 1 

External Resistance value R Refet to Fig. 2 1000 kSJ 
for oscillator 
External Capacitance value C1 Refer to Fig. 2 220 pF 
for oscillator C2 Refer to Fig. 2 220 pF 
TEST "L" level input voltage V1L(6) VDD=5V±10% Vss 0.4 v 

Electrical Characteristics/T a=-30 to +70°C, VDo=5V±10%, Vss=OV min typ max unit 
RES, INT "H" input level current llH(1) V1N=VDD 10 µA 

"L" input level current llL(1) V1N=Vss -10 µA 
Input/output common "H" level input current llH(2) V1N=VDD 10 µA 
port 

"L" level input current llL(2) V1N=Vss -10 µA 
Input/output common "L" level input voltage VOL(2) IOL=1.8mA 0.4 v 
port for open drain Output off leak current IOFF(1) VoH=10V 30 µA 

IOFF(2) VoH=5.5V 10 µA 
E, F ports "L" output level voltage VoL(3) loL=20mA 2 v 

Output off leak current IOFF(3) VoH=10V 30 µA 
IOFF(4) Vow5.5V 10 µA 

Current Dissipation IDD VDD=5.5V Input/output 30 mA 
pins OPEN, OSC in oscillation 
(Except EPROM current) 

lnputpins capacitance C1 10 pF 
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-- - - - - - - - -- - -- - - - -- -- - - - Yoo --- ---- -=-.--===== ---- -------_--Y1H[4) 
90'/e EX tal Xlal 

J~=L * J; le (II) 

· CF: Cermaic resonator 
CSB 400P 
KBR 400B 
CSB SOOA 
KBR SOOH 

Fig. 1 EXtal input wavefOf"m Fig. 2 Recommended o5cillator for cermaic oscillation 

(Note) The LM64PG99/98/97 are designed for application development of the LM6400 series microcomputers. 
it should be noted that they are not suited for use under high-temperature, high-humidity conditions. 

• For general-purpose 2K-byte ERPOM, use Intel 2716 or its equivalent. 
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LC6502B, 
65058 

30268 3014A 30258 

CMOS LSI 

Single-Chip 4-Bit 
Microcomputer for Use in 
Control-Oriented 
Applications 

® 1265A 

General Description 
The LC6502B/05B, being identical with the standard type LC6502C/05C in the 
internal architecture and instruction set, are capable of interfacing direct 
with a fluorescent display tube because high voltage input/output ports are 
provided. Therefore, user's application equipment can be made with fewer parts 
and at less cost. 

Features 
Low power dissipation C MOS single-chip microcomputer 
Instruction set with 79 instructions being common to the LC6502C/6505C 
2-source, 2-level interrupt (external interrupt/internal timer interrupt) 
4-level stack 
4-bit prescaler-contained 8-bit programmable timer 
Fluorescent display tube driver-contained input/output ports 
(1) Digits driving output ports: 10 ports 
(2) Segments driving output ports: 8 ports 
(3) High voltage input ports: 8 ports 
(4) Normal voltage input/output ports: 8 ports 
ROM, RAM 
(1) LC6502B ROM: 2048 bytes, RAM: 128x4 bits 
(2) LC6505B ROM: 1024 bytes, RAM: 64x4 bits 

Case Outline 3025B-D42SIC 
(unit:mm) 

" n 

Case Outline 3014A-D42IC 
(unit:mm) 

'2 n 

c:::::~:::::11~ 
~j;' 

c: :: : :~~~~:: :::JK~ 
~;' ~lll--·~u u-----ull ~~---- 0.,, 

SANYO: DIP42S 
Case Outline 3026B-Q64BIC SANYO: orP42 

(unit:mm) 

SAllYO I QIP6.48 Z.15 

For details, refer to LC6500 Series User's Manual. 
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Pin Assignment 

FIU 
M3 
FBO 
PBI 
1'82 
183 
PeO 
Ft I 
FC2 
PC3 
PD0 II 

PDI 

PEO I 
PEI 
PE2 I 
PE3 
ii61 

TEST 
«>v> v. 

MO 
Ml 
PAZ 
Pa\3 
PBO 
Pll 
PBZ 
PB3 

I 

DIP42, DIP425 

O f'I N -

i:Ltff 

LC6502B,6505B 

Ml 
r MO 

VII>(• 5Y) 

1iiT 
iiiD 
Pl I 
PIO 

PH3 

PH2 
PHI 
PHO 

I PG3 
PG2 
PGI 
PGO 
PF3 

PF2 
PFl 
PFO 

OSCl 
O!itl 

0 ~ s- 0 ... 
iE ... ~~t 

Pin Name 
OSC1,0SC2 
INT 
RES 
HOLD 
PAQ-3 
PBQ-3 
PCQ-3 
PDQ-3 
PEQ-3 
PFQ-3 
PGQ-3 
PHQ-3 
PIQ-3 
Test 

PF2 
PFl 
PFO 
OSC2 
ostl 
Vss 
TEST 

iiES 
PE3 
PEZ 

QIP64 (Under development) 
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C,R or cermic resonator for OSC 
Interrupt 
Reset 
Hold 
Input ports AQ-3 
Input ports BQ-3 
Input/output Common ports Co-3 
Input/output common ports DQ-3 
Output ports EQ-3 
Output ports FQ-3 
Output ports GQ-3 
Output ports HQ-3 
Output ports IOrl 
Test 

(Note) Pins with no pin name: 
No connection 
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System Block Diagram 

PA0..3 

PB0 .. 3 

PD0..3 

' 

---------<>INT 

OS C •---0 OSC I 
OSC2 

R'!ICll 
--om 
--o TEST 

PGO~J PHOJ Pl 0,1 --o YOO 

RAM 

F 

WR 
AC 
ALU 
DP 
E 
CTL 
osc 

Data memo;-y 
Flag 
Working register 
Accumulator 
Arithmetic and logic unit 
Data pointer 
E register 
Control register 
Oscillation 

TM Timer 
STS Status register 

Pin Description 

Pin Name 
Input/ 

output 

ROM 
PC 
INT 
IR 
I. DEC 
CF,CSF 
ZF,ZSF 
EXTF 
TMF 

---0 vss 

Program memory 
Program counter 
Interrupt control 
Instruction register 
Instruction decoder 
Carry flag, carry save flag 
Zero flag, zero save flag 
External interrupt request flag 
Internal interrupt request flag 

Function 

INT Input In't.errupt request input pin. 

HOLD Input Hold mode request input pin. 

RB:S Input Reset input pin. 

Input ports Ao to A) (High voltage), 
PAo~3 Input Capable of 4-bit input and single-bit decision for branch. 

Also used for halt mode release request input. 

(continued on next page) 
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PBo-3 Input Input ports Bo to B3 (High voltage). 
Capable of 4-bit input and single-bit decision for branch. 

Input/output common ports Co to C3 (Normal voltage), 

Input/ Capable of 4-bit input and single-bit decision for branch 

PCo-3 Output during input. 
Capable of 4-bit output and single-bit set/reset during 
output. 

Input/output common ports Do to DJ (Normal voltage). 

Input/ 
Capable of 4-bit input and single-bit decision for branch 

PDQ-3 Output 
during input, 
Capable of 4-bit output and single-bit set/reset during 
output, 

Output ports Eo to E3 (Digits driver outputs), 

PEo-3 Output Capable of 4-bit output and single-bit set/reset, 
Capable of 4-bit input of output latch contents and 
single-bit decisior:. of output latch for branch .. 

Output ports Fo to F3 (Gigi ts driver outputs). 

PF'o-3 Output cpable of 4-bit output and sins le-bit set/reset. 
Capa:Ole of 4-bit input of output latch c0ntents and 
sin,gle-bi t decision of output latch for branch. 

Output ports Go tc G3 (Segments driver outputs!. 
PGo-3 Output Capable of 4-bit output and single-bit set/reset. 

Capable of 4-bit input Of output iatch contents anC 
single-bit decision of output. latch for branch. 

Output ports Ho tc H3 (Segments driver outputs). 

PHQ-3 Output Capable- of 4-bit output and single-bit set/reset. 
C:apable of 4-:0it input. o: output latch contents and 
.single-bi-:. de•::ision c: output latch for brancl-,. 

Output ports IQ, 11 (Digits driver outputs). 

Pio, I Output Capable .of 2-bit output anC sinsle-bit set/reset. 
Capable of 2-bit input of output latch contents and 

single-bit decision of Ol.:tput .l.atch ior branch. 

Pin for supplying external clock. 
OSCI Input When using internal cl ocl--. oscillation, C,R or ceramic 

resonator is conntecL.eC tc this pin and pin OSC2. 

OSC2 Output 
Pin for externally connecting resonance ci::rcuit for 
internal clock oscillation. 

Voo Input Power supply pir, Normally connecteC to +5V. 

Vss Connected to ov power supply, 

TEST Input LSI test pin. Normally connected to V55(0V). 
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at Ta=25°C, Vss=OV unit. Absolute Maximum Ratings 
Maximum Supply Voltage 
Input Voltage 

Voo -0.3 to +7 .·O v 
VIN(l) Input pins -0.3 to Voo+0.3 v Note 1 

other than ports A,B 
VIN(2) Ports A, B Voo-40 to voo+0.3 v 

Output Voltage VouT(l) Ports C,D OSC2 -0.3 to voo+0.3 v 
VoUT(2) POrts E,F,G,H,I V'oo-40 to VoD+0.3 v 

Peak Output Current IO(l) Ports C,D OSC2: -2.0 to +2.0 mA 
Each pin 

Io (2) Ports E,F,I: Each pin -15 to 0 mA 

Io (3) Ports G,H: Each pin -3 to 0 mA 

Io(4) All pins of ports c to I-90 to +16 mA 
Allowable Power 
Dissipation 

Pd max Ta~70°C 350 mW 

Operating Temperature Topg 
Storage Temperature Tstg 

-30 to +70 °C 
-55 to +125 °C 

Note 1: For pin OSCl, up to oscillation 
oscillated under the recommended 
allowable. 

amplitude generated when internally 
oscillation conditions in Fig. 4 is 

Recommended Operating Conditions at 
VDo=5V±l0%,Vss=OV 
Recommended Operating VDD(l) 
Supply Voltage 
Power-down Supply VDD(2) 
Voltage 
Input "H"-Level Voltage 

Input "L"-Level Voltage 

VIH(l) 
Vrn(2) 

VIL(l) 
VIL(2) 
VIL(3) 

VIL(4) 
VIL(5) 

Ta=-30 to +70°C, 

HOLD mode: 
HOLD=VIL ( 3) 
Ports A,B,C,D 
INT,RES,HOLD and 
OSCl 
Ports C,D 
INT,RES,OSCl 
HOLD:VDo=2.0 ~5. 5V 

TEST 
Ports A,B 

min 

4.5 

2.0 

o. 7VDD 
o.75VDD 

vss 
vss 
Vss 

vss 
VDD-35 

Operating Clock Frequency fextosc At external clock mode, 20 
input is applied to OSCl, 
OSC2 is open. See Fig. 2. 

"H"-Level Clock Pulse 
Width 
"L"-Level Clock Pulse 
Width 
Clock Input Rise Time 
Clock Input Fall Time 
External Capacitance for 
CR Oscillation 
External Resistance for 
CR Oscillation 
External Capacitance for 
Ceramic Oscillation 

External Resistance for 
Ceramic Oscillation 

Power-down IIOLD setup 
Time 
Power-down HOLD Hold 
Time 

tw¢H 

tw¢L 

toscR 
toscL 
Cext 

Rext 

See Fig. 3. 

0.5 

0.5 

33 

20 

Resonator CSB400P:See Fig.4. 
KBR400B: 
CSB400P: 
KBR400B: 

R2 
tHOLDS See Fig. 1. 2 

tHOLDH See Fig. 1. 50 

typ 

5.0 

max 

5.5 

5.5 

VDD 
VDo 

unit 

v 

v 

v 
v 

o. 3VDD v 
o.25VDD v 

o.3vD0 -o.3 v 

o. 3VDD v 
o.3VDo v 

420 KHz 

82 

0.2 
0.2 
470 

us 

us 

us 
us 
pF 

47 200 Kohm 

100~10% 
100±10% 
100±10% 
100±10% 
1000±5% 

4.7~5% 

pF 
pF 
pF 
pF 

Kohm 

Kohm 
ms 

us 
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Fig. 1 Power-down mode timing 

Electrical Characteristics at Ta=-30 to +70°C,Voo=5.0±l0%,Vss=OV 
min typ 

Input "H"-Level Current 

Input "L"-Level Current 

Output "H"-Level Voltage 

IIH(l) 

IIH(2) 
IIL (1) 

Input pins other than 
ports A,B:VIN=Voo 
Ports A,B:VIN=Voo 
Input pins others -1.0 
than ports A,B:VIN=Vss 

IrL(2) Ports A,B: 

VOH(l) 
VOH(2) 

VIN=Voo-35V 
Ports C,D:IoH=-lmA 
Ports C,D: 
IoH=-lOOuA 

VoH(3) Ports E,F,I: 
IoH=-lOmA 

VOH(4) Ports E,F,I: 
IoH=-lmA 

VoH(5) Ports G,H: 
IoH=-2mA 

VOH(6) Ports C,H: 
IoH=-lmA 

-30 

voo-2 
voo-o.5 

Voo-2.5 

voo-0.6 

Voo-1.0 

Voo-0.6 

Output "L"-Level Voltage VoL(l) Ports C,D: 

Output off Leak Current 

Clock Oscillation 
Frequency for Ceramic 
Oscillation 

Clock Oscillation 
Frequency for CR 
Oscillation 

IoL=lmA 
IOFF(l) Ports C,D: 

VouT=Voo 
IOFF(2) Ports C,D: 

vouT=Vss 
IOFF(3) Ports E,F,G,H,I: 

vouT=Voo 
IOFF(4) Ports E,F,G,H,I: 

VouT=Voo-35v 
fxosc 

-1.0 

-30 

384 400 
At oscillation circuit in Fig. 4: 

fCROSC 

Recommended condition for ceramic 
oscillation 

200 300 
At oscillation circuit in Fig. 3: 
Cext=82pF±5% 
Rext=47Kohm:!:l% 

max unit 
1.0 uA 

10 uA 

0.4 

1.0 

30 

uA 

uA 

v 
v 

v 

v 

v 

v 

v 

uA 

uA 

uA 

uA 

417 KHz 

400 KHz 

(continued on next page) 
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min typ max unit 

Current Dissipation Ioo (1) 0.4 1.0 mA 

CR oscillation,in operating mode: 
Cext=82pF,Rext=47Kohm, 
Output pin open, Vrn=Voo 

Ioo (2) 0.5 1.0 mA 
Ceramic oscillation, in operating mode: 
Recommended oscillation condition for 
ceramic oscillation,output pin open, 
input pin VIN=v00 

Ioo (3) Halt mode: 0.5 10 uA 
Voo=5V±l0% 
At Test circuit in Fig. 5 

Ioo (4) Hold mode: 0.5 10 uA 
Voo=SV±lo% 
At Test circuit in Fig. 6 

Ioo(5) Hold power-down mode: 0.1 2 uA 
Voo=2. ov 
At test circuit in Fig. 6 

Input Capacitance CIN Ports A,B: 5 pF 
Measured at f=lMHz - ----
RES,INT,HOLD,OSCl: 5 pF 
Measured at f=lMHz 

Output Capacitance CouT OSC2: 10 pF 
Measured at f=lMHz 
Ports E,F,G,H,I 20 pF 
Measured at f=lMHz Output off 

Input/Output Capacitance Cio Ports C,D: 10 pF 
Measured at f=lMHz,output inhibit 
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--------------Yoo 
---,------,--....-----V IH (2) 

90'1..----\-------1-----'----

Fig. 2 OSCl input waveform 

VIL(S) 

VIL(Sl 

47k 82p 

~ 
OSC2 OSCI 

~y ~y 
PA2 PE2 
pjt.3 PE3 

PBO 
PB I 
PB2 
PBJ 
PCO 
PCI 
PC2 
PCJ 
PDO 
POI 
PD2 
PDJ 

PFO 
PFI 
l'F2 
PF3 
PGO 
PGl­
PG2 
PGJ 
PKO 
PHI 
PH2 
PH3 
PIO­
Pll 

Open 

~· 
r Cat 

Fig. 3 Recommended oscillation 
circuit for CR oscillation 

OSCI OSC2 

I ~~.. ~R2 CF: 

c1~c2 
Ceramic resonator 

CSB400P (Murata) 

KBR400B (Kyocera) r :r 
Fig. 4 Recommended oscillation circuit 

for ceramic oscillation 

Open 

47k 82p 

'1,, 
OSC2 OSCI 

PAO PEO 
PAI PEI -
pjt.2 PE2 
pjt.3 PE3 
PBO PFO 
PBI PF! 
PB2 PF2 
PBJ PF3 
PCO PGO 
PCI PG! 
PC2 PG2 
PC3 PG3 
PllO PHO 
POI PHI 
PD2 PH2 
PD3 PH3 

PIO 
Pl I 

Open 

Input/output common ports C,D: Output inhibit 
HALT instruction is executed to cause halt mode 
to be entered. 

5 ~2Q ___ _ 

5 
v00=sv 
Ta=2s·c 

310 

Fig. 5 1DD(3) test circuit 

fcROSC - Rext 

100 
Rext - kO 

Fig. 7 CR oscillation frequency data (typical) 
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Fig. 6 laD(4),lDD(5) test circuit 

i Operation start 

_·_-v-':'-_-_-_-i:-~---- SY 

- , --~ Vrnc2J: (o.1sv00=3.75V 
1 -,g 1 at lfoo=5V) 

VrL(2) (o.2svoo=1.12sv at v00 =4.5V) 

- Voo lVoo :Power supply rise time constant 

<RES :pin RES rise time constant 

LC~~ :J:~,R are fixed so that ivoo~'l:RES is obtained. 

tosc;;::; I Omsec 

tosc : Oscillation stabilized time 

Fig. 8 Initial reset timing 
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Appendix 1. Support System 
For application development of the LC6502B/05B,the support system for the 
LC6502C/05C is used. 
1-1. Software support 

The SDS-410 system provides source editor, cross assembler. For cross 
assembler, [LC6502], [Lc6505) are used. 

1-2. Hardware support 
(1) Evaluation chip 

Evaluation chip LC6599 is used. A level converter, driver are 
connected to high voltage ports externally. (A dedicated adaptor is 
available.) 

(Note) 

LC6 599 
(Note) If used for normal voltage 

input, this is not required. 

External memory 
for program 

EPROM 
or 

RAM 

c: c. 
0 .... 

.... .c: 
..... u 
"' " .-< 

"' > 
r.l 

PA0-3 
Pf!O.;J 

High voltage input 

PC~ l/L~~~~--'' General-purpose input/output 
PD~ 1v~~~~---..~ 

PE0-3 
PFo-3 
PGo-3 
PH()--3 

PI0,1 

Fluorescent display tube 
driver output 

Fig. 1-1 Basic evaluation system using evaluation chip 

(2) Evaluation board 
Evaluation board EVA-402A and an adaptor for the LC6502B/05B are 
used jointly. 

Fig. 1-2 How to use 

(3) Simulation chip 

Evaluation board 

Y--.....-----
evaluation board ~} Adaptor 

l 

A level converter, driver 
shown in Fig. 1-4 are 
contained. 

To user's application equipment 

Piggyback LC65PG99 and an adaptor for the LC6502B/05B are used 
jointly. 

Adaptor 

A level converter, driver 
shown in Fig. 1-4 are contained. 

~ 
~o user's application equipment 

Fig. 1-3 How to use piggyback 
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(4) Evaluation Kit 
The EVA-410 and EVA-TB2 are used. For connecting with user's 
application equipment, an adaptor is used. 

(5) Adaptor 
This is used when evaluation the LC6502B/05B with the aid of the 
evaluation chip and piggyback. This contains a level converter for 
high voltage input ports and a driver for fluorescent display tube. 
(See Figs. 1-4, 1-5.) 42-pin IC socket 

-Vpp 

· Power supply for adaptor-contained 
driver LB1294, 

-Vpp for fluorescent display tube 
is applied. 
(Not required for mass-produced 
microcomputers.) 

Evaluation kit 
Evaluation board 
Piggyback 

Level converter,driver 

42-pin IC pin on back 

These pins are connected to 

user's application board. 

Fig. 1-4 Adaptor for LC6502B/05B 

CN3 
For Cable connection 

CN2 
Back CNI 

Surface 42-pin socket 
Connector (Option) 
FAP-50-{)3# 2 r- ~ 

42-pin IC pin 

(Yamaichi : ~ 
Electric-made) 1 1 

I a 

Rl~RB 
JOk i41w r---, 

I 1.11 
~-

I ' ' _;,;.;,_ 

;t~t_. Ao~--1 IC-100-2806 
~; (Yarnaichi Electric-made) 
I I 

.AAA. ~ 

~··· I -::.---!'-0 
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<r I 
<T' 

·"""'!""2 I' ,.,.,., ' -.~.· :;. ~ ~ j{Note) Rl to Rl6, Dl to DB are 
I ~ 

9 
11 <>-

' ' 
I ' 
I I 
I I 
I I 

• I ::: 
2-' .i.AA. 
J..' .i.AA. 

I 
I 

I 1~ I+ " " f'! "' 

21 
Jo:::; 

I 

I 
I 

• 5 
6 

I for ports A,B .level conversion. 
I Not required when ports A,B are 
: used for normal voltage inputs. 

I 

I 
I I 

I 
I I 01-...08 : D5442X 7i I 

13 
15 

-Vp 

GNDi 

Co I 
1 I 

2 • I -----o"-3 -'"'o io I 
1 ~I 
2 IJ I 
3 ''- I 

I 
JC1-IC3(16pln) I 
LB1294 10p1n: NC I 

Eo 
IS ,, 
16 

J• 
11 

F 13 , , ,. 
I 15 I 

I I 
I 

I I 

J•o---~-o-~--------1------1 
F21 26 I 
3' 11 I 

32 ' 
~ ' ~ = C>-i--~-o;;;.-~------1-----1 GO' 1a I , , 

19 I 

~o-'-----'-o-"--'---------1-----1 

I 
I 2'J o-----o-~:---_______ __, 
I 20 ~--'--<~~--------..j 
: :: o.;:----'--0>~'------------1 
I 1" O-'-----'-o-~:-------------1 
I ~o-'-----'-o-"--'--------------1 
I 
I 
I 
1 I I 39 I 
180, 1079, 

]~g~. 
I 39 20 ' 

t t.2 2'J I 

I 1,()0: 1 0 23 : 

I 6 0 1 I '° I 

: '1 o-+--~21 I 
L __ J L __ j 

Fig. 1-5 Adaptor 

~I 
JI I 

I 

I 

I 
I I 

WT I I 
RES ,~39 1 

HCID;o~a: 
1 20 I 

OSC1 I 22 l 

QSC2:on : 
'lllJ I ioO I 

l . I:~,,: .,._-i->---''1'111---4 L - - j 

104110 
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Appendix 2. Internal Architecture of LC6502B,05B 
The LC6502B/05B are quite identical with the standard type LC6502C/05C in the 
internal architecture and instruction set except that input/output ports are 
of high voltage type. For details, refer to "LC6500 series User's Manual". 
2-1. PC 

For the LC6502B/05B, this is organized with a 11-bit/10-bit binary 
counter respectively which specify the ROM address of an instruction to 
be executed next. The contents of the hig-order 3(2) bits specify a page 
and the contents of the low-order 8 bits specify an address in the page. 
The page is updated automatically. ( ) is for the LC6505B. 

2-2. ROM 
This is used to store user programs. For the LC6502B/05B, this is organized 
with 2048 x 8 bits/1024 x 8 bits respectively. By using the ROM table read 
instruction, the whole area can be accessed and the display pattern can be 
programmed. 

2-3. Stack 
This is used to save the contents of the PC at the subroutine call or 
interrupt mode. This allows subroutine nesting up to 4 levels. 

2-4. DP 
This is a register organized with 4-bit DPL and 3-bit/2-bit DPH for the 
LC6502B/05B respectively. When accessing the data RAM, the DPL/DPH 
specify a column address/row address respectively. When accessing the 
input/output ports, the DPL specifies port A to port I. 

2-5. RAM 
This is. a static RAM which is used to store data. For the LC6502B/05B, 
this is organized with 128 x 4 bits/64 x 4 bits respectively. Row address 
7H(3H) is allocated for 16-bit flags and 8-word working registers which 
can be manipulated without being addressed by the DP. ( ) is for the LC6505B. 

2-6 AC,E 
The AC is a 4-bit register which stores data to be processed by 
instructions. The E register is an auxiliary register to back up the AC 
and is used as a temporary register or general-purpose register at the 
instruction execution mode. 

2-7 ALU 
This is a circuit which performs arithmetic and logic operations 
specified by individual instructions. This ouputs not only data of 
operation results but also the status of carry (C) or/and zero (Z). 

2-8. Status register 
This is a 4-bit register which stores the status of carry or zero and the 
external interrupt, timer interrupt request. The contents of the status 
register can be tested by the branch instructions. 

2-9. Timer 
This consists of a 4-bit fixed prescaler and a 8-bit programmable timer. 
This counts the system clock and requests a timer interrupt when an 
overflow occurs. 

2-10.Control register 
This is a 4-bit register, 2 bits of which control input/output of input/ 
output common ports C,D and 2 bits of which enable/disable external 
interrupt, internal timer interrupt. 

2-11.Input/output ports there are 9 ports/34 pins from port A to I. Each port 
is addressed by the DPL. Ports A,B are of high voltage input type, ports 

C,D are of normal voltage input/output common type, and ports E,F,G,H,I 
contain a fluorescent display tube driver. 
(1) Ports Ao to 3, BO to 4 

ports A,B 

OSB------ lnput inhibit at hold mode 

0---~ '"'"'""' h•" 
H.V :High voltage i~put(max VDD-40V) 

Functions 4-bit input (IP instruction) 
Single-bit test (BP,BNP instructions) 
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(2) Ports Co to 3, Do to 3 

Ports C,D 

Functions 

LC6502B,6505B 

DSB-----Input/output inhibit at hold mode 
Output: High impedance 

!--~--.--~~~ Internal bus 

l.Input mode (Output inhibit) 
· 4-bit input (IP instruction) 
· single-bit test (BP, BNP instructions) 

2.0utput mode 
4-bit output (OP instruction) 
Single-bit set/reset (SPB, RPB instructions) 

(3) Ports EO to 3, FQ to 3, Go to 3, Ho to 3, IO to 1 

DSB----Output inhibit at hold mode 

(Output transistor off) 

Internal bus 

Functions 
4-bit (2-bit for port I) output (OP instruction) 
4-bit (2-bit for port I) input of output latch contents (IP 
instruction) 
Single-bit set/reset (SPB,RPB instructions) 
Set: The output represents a 1.---- Output transistor on 
Reset: The output represents a 0.---- Output transistor off 
Single-bit test of output latch contents ( BP,BNP instructions) 
Ports E,F,I: Fluorescent display tube digits drive 
Ports G,H: Fluorescent display tube segments drive 

2-12. External interrupt 
The trailing edge of the signal on the INT pin is detected and the 
interrupt request flag in the status register is set. The occurrence of 
an interrupt is controlled by the enable/disable flag in the control 
register. 

2-13. Standby 
There are 2 standby modes: halt mode and hold mode. The halt mode is 
entered by means of program using the halt instruction. The hold mode is 
entered by setting the HOLD pin to ["L"] level. In the hold mode the power­
down mode can be entered by reducing Von, which contributes a great deal 
to capacitor backup mode at the time of main power failure. 

2-14. Reset 
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The system is initialized by setting the RES pin to ~'L"] level. The 
contents to be initialized are as follows: 

PC Address OOOH 
Control register 
Status register 
Output port 

OOOO~Interrupt disable,Ports C,D: Output inhibit 
Timer,external interrupt flag~ Reset 
Output latch (OH)~ Output transistor off 
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Appendix 3. Proper Cares in Using LSI 
3-1. High Voltage input ports 

High voltage input ports Ao to 3, Bo to 3 provide the input characteristic 
shown in Fig. 3-1. The pin input section contains a high voltage level 
converter. When the input level is high (VIH), an "input current" of 1 to 
2uA flows from the pin to the Vss side through this converter. (Fig. 3-2) 

In the pull-up mode an input current 
.flows steadily. 

~. 

I ~~~~rter1 ,,___, 

~ V55 

Input current 

Fig. 3-1 Input level of ports A,B Fig. 3-2 Input current at port 

When applying switch or key return signal to ports A,B in applications 
where capacitor or battery backup mode is entered at the time of power 
failure, such a circuit configuration as to cause no input current to flow 
must be used. Fig. 3-3 shows an example of the circuit configuration. 

rVDOI 

Pull-down mode and ~ : 

"H" active input it?' 
"-.... : 

I 
I 
I 

V55 or-Vpp 
VSSor-VPP 

Pull-down mode and 
"H 11 active key scan 

(a) SW input (b) Key scan input 

Fig. 3-3 How to use ports A,B 

3-2. Fluorescent display tube driver output 
Ports Eo to 3, FO to 3, IO to 1 (10 ports) are for high current digits 
driver outputs; and ports GO to 3, Ho to 3 (8 ports) are for intermediate 
current segments driver outputs. Of course, digits driver outputs can be 
used as segments driver outputs. Fig. 3-4 shows a sample application. 

Key scan 

Ports E,F,I 

Digits 

FLT 

LC6502B/ 058 

Fig. 3-4 FLT display application 
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3-3. Key scan using digits drive signal 
When applying the return signal to port A or port B by key scan using the 
FLT digits drive signal shown in Fig. 3-4, the following must be observed. 
(a) From the current flowing through the FLT used and the V-I characteristic 

of the LC6502B/05B output port, estimate the voltage drop (VON) in the 
output transistor. 

(b) Estimate the voltage drop (Vswl in the switch circuit. 
(c) judge if VON + Vsw meets VIH/VIL condition of the input port shown in 

Fig. 3-1; and use a driver for level return if necessary. 

} Switch circuit 

C---D~~~~_..~~l\Current 
Output· transistor I Output port Fl.T 

I 
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CMOS LSI 

Single-Chip 4-Bit 
Microcomputer for Use in 
Control-Oriented 
Applications 

® 9700 

(Note) The LC6502C, 6505C heretofore in use have been changed partially in their design. Accordingly, the 
constant of their external part (external resistor for ceramic oscillation) has been changed as shown 
below. For applications to be made in and after July, 1984, the new constant must be used. For 
applications already made in and before June, 1984, the old constant is used. 

Ceramic resonator New constant Old constant 
CSB 400P (Murata) 2.2krl±5% 4.7krl±5% 
KBR 4009 (Kyocera) 4.7krl±5% (Unchanged) 4.7krl±5% 

General Description 

The LC6502C, 6505C, intended for use in commercial applications, are high-performance 4-bit microcomputers 
fabricated on single chips using CMOS process technology. They are provided with various features including low 
power dissipation and contain all the necessary functions, such as ALU, ROM, RAM, 1/0 ports, timer, cock generator, 
etc. in a single chip. 

The instruction set of 80 instructions includes not only 4-bit arithmetic and logical·operation/manipulation instructions 
but also single-bit manipulation instructions, 8-bit table read instruction, various conditional branch instructions, 
etc. which are easy to use and powerful. With the hold function and halt function provided to stop the internal 
operation so that power dissipation can be minimized, they are suited for use in low-power applications such as battery­
powered equipment. 

( 1 ) Hardware features 
Low power dissipation 
5V single power supply 
9-port/34-pin input/output 

lr:iput ports (2 ports/8 pins) 
Input/output common ports (2 ports/8 pins) 
Output ports (5 ports/18 pins) 

Clock generator (C, R or ceramic resonator attached externally) 
ROM capacity 1 k bytes/2k bytes model pin compatible 
Initial reset (RES) and external interrupt (INT) and HOLD input pins containing Schmitt gate 
Hold control input to minimize power dissipation by stopping internal operation 

(continued on next page) 

Case Outline 3014A-D421C 
(unit: mm) 

SANYO: DIP42S 

SANYO: DIP42 

For details, refer to LC6500 Series User's Manual_ 

Case Outline 3026B-064BIC 
(unit: mm) 

SANYO: QIP64B 

O.IS 

l1J z.is 
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(2) Software features 
Powerful instruction set of 80 instructions 
ROM capacity 1 k bytes/2k bytes model instruction compatible 
Halt function to minimize power dissipation by stopping internal operation with HALT instruction 
4-level subroutine nesting 
Abundant flags, working registers and manipulation instructions 

Flag 16 pcs. 
Working register 8 pcs. 
General-purpose register 1 pc. 

Interrupt function and test instruction 
External interrupt 
Internal (timer) interrupt 

Programmable timer (4-bit prescaler/8-bit timer) 
Basic instruction execution cycle 1 Oµsec (clock oscillation frequency 400kHz) 

(3) ROM, RAM capacity and package 

Type No. ROM RAM Package Package No. 

DIP42 No. 3014 
LC6502C 2048 bytes 128 x 4 bits DIP42S No. 3025 

DIP 64 No. 3026 

DIP42 No. 3014 
LC6505C 1024 byt.es 64 x 4 bits DIP 42S No. 3025 

DIP 64 No.3026 

Externally Built-in 
LC65PG99 attached 192 x 4 bits QIC 42PG (Note 1) 

4096 bytes max max 

Externally Built-in 
LC6599 attached 192 x 4 bits QIC 80 (Note 2) 

4096 bytes max max 

(Notes 1) The LC65PG99 is a simulation chip for the LC6500 series. 
(Notes 2) The LC6599 is an evaluation chip for the application development of the 

LC6500 series. 

LC6502C/6505C Series Package/Pin Assignment 

Pin name 
OSCl, OSC2: C, R or ceramic resonator for OSC 
INT: lnterrrupt 
RES: Reset 
HOLD: Hold 
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Input ports A0_ 3 
Input ports B0_ 3 
Input/output common ports c0_ 3 
Input/output common ports D0_ 3 
Output ports E0_3 
Output ports F0_ 3 
Output ports G0_ 3 
Output ports H0_ 3 
Output ports I 0 1 
Test ' 

PA2 

PA3 

PE!o 

PB, 

PB2 

PE!3 

PCo 

PC, 

PC2 

PC3 

PDo 

PD1 

PD2 

P03 

PEo 

PE1 

PE2 

Pb 

RES 

TEST 

<OV>Vss 

DIP 42, DIP 42$ 

PA, 

PAo 

VQQ(+5V) 

INT 

HOLD 

p 1, 

Pio 

PH3 

PH2 

PH1 

PHo 

PG, 

PG2 

PG1 

PGo 

PF3 

PF2 

PF1 

PFo 

OSC2 

OSC1 



Package (QIP64) 

NC 
NC 

HOai 
mT 

(+5V)VOD 

NC 
PAO 
PA1 

PA2 
PA3 

PBO 
PB1 
PB2 
PB3 

NC 
NC 

LC6502C,6505C 

uuo.-.NMomu.-NMO 
zzuuuuo~zooowW~~ 

0..0..0..0..Q_V') o.o..a.o..o.. 

Note: 
Do not use the NC pin, 
SUB pin unless otherwise 
instructed. 

System Block Diagram (LC6502C, 6505C) 

PAo-3 
RAM 

r--...--·--
: F : WR 

PB0-3 

PCo-3 

PDD-3 

PEo ~3 

PGo 3 PHo -3 

RAM . Data memory 
F.... Flag 
WR ...... Working Register 
AC ...... Accumulator 
ALU ..... Arithmetic and logic unit 
DP ....... Data pointer 
E. . . . . . . . E register 
CTL ...... Control register 
OSC ...... Oscillator 
TM ....... Timer 

PC 

ROM 
STACK 1 

STACK 2 

STACK 3 

STACK 4 

System bus 

Plo.1 

STS ...... Status register 
ROM ..... Program memory 
PC ....... Program counter 
I NT ...... Interrupt control 
IR ....... Instruction register 
l.D EC ..... Instruction decoder 

INT 
osc 1 

osc 2 

HOLD 

~RES 

----0 TEST 

------<> Voo 
------<> vss 

CF, CSF ... Carry flag, carry save flag 
Z F, ZS F . . . Zero flag, zero save flag 
EXTF ..... External interrupt request flag 
TM F ...... Internal i nterruj:Jt request flag 
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Pin Description 

Pin name Input/ Function output 

INT Input Interrupt request input pin 

HOLD Input Hold mode request input pin 

RES Input Reset input pin 

Input ports Ao to AJ 
PAQ-3 Input Capable of 4-bit input and single-bit decision for branch 

Used also for halt mode release request input 

PBo-3 Input Input ports Bo to B3 
Capable of 4-bit input and single-bit decision for branch 

Input/output common ports Co to C3 

PCQ-3 Input/ Capable of 4-bit input and single-bit decision for branch during 
output input 

Capable of 4-bit output and single-bit set/reset during output 

Input/output common ports Do to DJ 

PDo-3 Input/ Capable of 4-bit input and single-bit decision for branch during 
output input 

Capable of 4-bit output and single-bit set/reset during output 

Output ports Eo to EJ 

PEQ-3 Output Capable of 4-bit output and single-bit set/reset 
Capable of 4-bit input of output latch contents and single-bit 
decision of output latch for branch 

Output ports Fo to FJ 

PFQ-3 Output Capable of 4-bit output and single-bit set/reset 
Capable of 4-bit input of output latch contents and single-bit 
decision of output latch for branch 

Output ports Go to FJ 

PGQ-3 Output Capable fo 4-bit output and single-bit set/reset 
Capable of 4-bit input of output latch contents and single-bit 
decision of output latch for branch 

Output ports Ho to HJ 

PHQ-3 Output Capable of 4-bit output and single-bit set/reset 
Capable of 4-bit input of output latch contents and single-bit 
decision of output latch for branch 

Output ports IQ, I 1 

PIO, 1 Output Capable of 2-bit output and single-bit set/reset 
Capable of 2-bit input of output latch contents and single-bit 
decision of output latch for branch 

Pin for supplying external clock 
osc 1 Input If internal clock oscillation is used, C, R or ceramic 

resonator are connected to this pin and pin OSC2. 

OSC2 Output 
Pin for externally attaching oscillator for internal clock 
oscillation 

VDD Input Power supply pin 
Normally connected to +5V 

Vss - Connected to OV power supply 

TEST Input LSI test pin 
Normally connected to Vss (OV) 
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ABSOLUTE MAXIMUM RATINGS/T a=25°C, (VDD=5V ±10% unless otherwise specified) 
unit 

Maximum Supply Voltage VDD max -0.3 to +7.0 V 
Input Voltage V1N Note 1 -0.3 to VDD+0.3 V 
Output Voltage VouT -0.3 to VDD+0.3 v 
Peak Output Current 101 Each pin of C to I ports -2.0 to +2.0 mA 

102 All pins of C to I ports -26 to +26 mA 
Allowable Power Dissipation Pd max T a=-30 to +70°C 350 mW 
Operating Temperature T opg -30 to+ 70 °C 
Storage Temperature T stg -55 to +125 °C 

Note 1: For OSC1 pin, up to oscillation amplitude generated when internally oscillated under the recommended 
oscillation conditions in Fig. 3 is allowable. 

RECOMMENDED OPERATING CONDITIONS/T a=-30 to +70°C, Vss=OV min typ max 
Recommended Operating Supply vDD(1) 4.5 5.0 5.5 
Voltage 
Power-down Supply Voltage VDD(2) HOLD=VIL(3) 2.0 5.5 
"H" Level Input Voltage V1H(1) Input pins other than INT, o.7VDD VDo 

RES, HOLD, OSC1 

V1H(2) INT, RES, HOLD, OSC1 pins 0.75VDD VDD 
"L" Level INput Voltage VEL(1) Input pins other than INT, Vss o.3VDD 

RES, HOLD OSC1 

V1L(2) INT, RES, OSC1 pins Vss o.2svDD 
V1L(3) VDD;2 to 5.SV, HOLD pins Vss o.3VDD 

-0.3 
V1L(4) TEST pin Vss o.3VDD 

Operating Clock Frequency fext osc At external clock input, 20 420 
See Fig. 1 

"H" Level Cfock Pulse Width twcpH 0.5 
"L" Level Clock Pulse Width twcpL 0.5 
Clock Input Rise Time toscR 0.2 
Clock Input Fall Time toscF 0.2 
External Capacitance for CR Cext See Fig. 7 33 82 470 
Oscillation 
External Resistance for CR Rext 20 47 200 
Oscillation 
External Capacitance for Ceramic C1 See Fig. 3 100±10% 
Oscillation 

C2 100±10% 
External Reistance for Ceramic R1 1000±5% 
Oscillation 

R2 CSB400P (Murata) 4.7±5% 
KBR400B (Kyocera) 2.2±5% 

Power-down HOLD Setup Time tHOLDS See Fig. 6 2 
Power-down HOLD Hold Time tHOLDH 50 

unit 

v 

v 
v 

v 
v 

v 
v 

v 
kHz 

µs 
µs 
µs 
µs 
pF 

kQ 

pF 

pF 
kU 

kU 
kU 
ms 
µs 
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- - - - - - - - - - - - - - - - - -Yoo 
__________ -= ::::_-:::_-=VtH(2) 

toscF toscR 

Fig. 1 OSC1 pin input waveform 

OSC1 OSC2 

h-J 
~cext Cext includes wiring capacity. 

Fig. 2 Recommended oscillator for CR oscillation 

OSC1 05C2 

1 .... ~.~ __ F!2J Ce' : Ceramic resonator 

G~~~ CSB400P (Murata) 
~ci CF ci~ KBR400B (Kyocera) 

R2 
2.2kS1±5% 
4.7kS1±5% 

Fig. 3 Recommended oscillator for ceramic oscillation 

ELECTRICAL CHARACTERISTICS/Ta=-30 to +70°C, Voo=5V ±10%, Vss=OV min typ max unit 
"H" Level Input Current l1H All input pins, V1N=VDD µA 
"L" Level Input Current l1L All input pins, V1wVss -1 µA 
"H" Level Output Voltage VOH(1) Output pins other than OSC2 VDD-2 v 

loH=-1mA 

VOH(2) Output pins other than OSC2 VDD-0.5 v 
loH=-100µA 

"L" Level Output Voltage Vol Output pins other than OSC2 0.4 v 
loL=lmA 

Output off Leak Current IOFF(1) Output pins other than OSC2 µA 

vowVDD 
IOFF(2) Output pins other than OSC2 -1 µA 

VoL=Vss 
Clock Oscillation Frequency for fxosc Recommended conditions for 384 400 417 kHz 
Ceramic Oscillation ceramic oscillation 

At oscillation circuit in Fig. 3 
Clock Oscillation Frequency for fCROSC Cext=82pF±5% 200 300 400 kHz 
CR Oscillation Rext=47kS1±1% 

At oscillation circuit in Fig. 2 
Current Dissipation IDD(1) At CR oscillation 0.4 1.0 mA 

Cext=82pF 
Rext=47kS1 
Output pin open 
Input pin 

V1N=VDD 
IDD(2) At ceramic oscillation 0.5 1.0 mA 

Output pin open 
Input pin 

V1N=VDD 
IDD(3) HALT mode 0.5 10 µA 

VDD=5V±10% 
At Test circuit in 
Fig. 4 

IDD(4) HOLD Mode 0.5 10 µA 
VDD=5V±10% 
At test circuit in Fig. 5 

IDD(5) HOLD mode power down 0.1 2 µA 
VDD=2V 
At test circuit in Fig. 5 

Input Capacitance C1N f=200kHz 5 pF 
Output Capacitance cour f=200kHz, output high impedance 10 pF 
Input/Output Capacitance C10 10 pF 
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47k 

*82p 
OSC2 OSC1 

PAo 
PA1 
PA2 
PA3 

PBO 
PB1 
PB2 
PBJ 

PCO 
PC1 Open 
PC2 
PCJ 
POO 
P01 
P02 

PD3 

TNT 
1fES" 
tmm 

Input/output common ports C, 0: Output inhibit 
HALT instruction is executed to make HALT mode. 

Fig. 4 I00(3) test circuit 

V00(1)---­
Power-down mode 

~ 

VJL(3)- -- -

I HOLDS 1HOLDtt 

Fig. 6 Power-down mode timing 

'7k 

OSC2 OSC1 

*82p 
PAO PEO 
PA1 PEI 
PA2 PE2 
PA3 PE3 

PFO 

PBO 
PF1 

PB1 
PB2 
PBJ Open 
PCO 
PC1 PGJ 
PC2 PHO 
PC3 PH1 
POO PH2 
P01 

PH3 
P02 PIO 
P03 

Pl1 

Voo 

Yoo 

Fig. 5 I 00(4). I 00(5) test circuit 
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10 

Voo=SV 
Ta=25"C 

100 
Rext - kl.1 

LC6502C,6505C 

Fig. 7 CR oscillation frequency data (typical) 

t--- Operation start 
I 

VDD I 

voo 

LC6502C. 
6505C 

vss 

Fig. 8 Initial reset timing 

(0.75Voo=3.75V at Voo=SV) 

to. 2sv00 = 1. 12sv at voo=4.5V) 

-iv00 : Power supply rise time constant 

<RES : RES PIN fall time constant 

Fix C, R so that TVoo~'tRES is obtained. 

tosc~ IOmsec (tasc: OSC Stabilized time) 
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Application development tools 

For convenience of application development of the LC6502C, LC6505C, the evaluation chip (LC6599), simulation 
chip (LC65PG99) and the specialized equipment called "application development tools" are available. For details, 
refer to "DEVELOPMENT TOOL MANUAL". 

SDS-410 system 
This is a combination of floppy disks-provided CPU, CRT, and printer. This system enables application develop­
ment programs of microcomputers to be constructed (edited, assembled) very speedily and efficiently in assembly 
language. By connecting the EVA-410 to the CPU, programs can be debugged and assembled or data can be 
written into EPROM (using EPROM WRITER function contained in the EVA-410). 

EVA-410 
This is an evaluation kit having EPROM WRITER function, function of parallel/serial data communication with 
external equipment (SDS-410, etc.). This kit enables application development programs to be corrected or 
debugged. By replacing the target board, this kit can be used for application development of N channel micro­
computer LM6400 series. 

EVA-402 
This is a board with an EPROM and the LC6599 combined. This board is used for mounting evaluation or trial 
production of sets after application development programs are completed. 
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LC6500 SERIES INSTRUCTION SET (BY FUNCTIONS) 
Notations 
AC : Accumulator 
ACt : Accumulator bit t 
CF : Carry flag 

CTL : Control register 
OP : Data pointer 

MIDPJ 
PIDPLI 
PC 

: Memory addressed by DP 

: Input/output port addressed by DPL 
: Program counter 

ST ACK : Stack register 
TM :Timer 

) , I J : Contents 
: Transfer and direction 
:Addition 
: Subtraction 

A ,AND 
E : E register TMF : Timer (internal) interrupt request flag "I : Exclusive OR 

c 
.g 

I 

EXTF : External interrupt request flag At, Ha, La : Working register 
Fn : Flag bit n 
M ;Memory 

CLA 

CLC 

STC 

CMA 

INC 

DEC 

RAL 

T AE 

XAE 

Mnemonic 

Clear AC 

Clear CF 

Set CF 

Complement AC 

Increment AC 

Decrement AC 

Rotate AC left 
through CF 

Transfer AC to E 

Exchange AC with E 

ZF : Zero flag 

Instruction code 
f----~---4! ! 
D1D505D4 03D2D1Do ~ U 

Function 

1 1 0 0 0 0 0 0 1 I AC - 0 

1 1 1 0 0 0 0 1 1 1 CF -o 
1 1 1 1 0 0 0 1 1 1 CF -1 

1 1 1 0 1 0 1 1 1 1 AC -iJ\Ci 

0 0 0 0 1 1 1 0 1 1 AC -IACI + 1 

0 0 0 0 1 1 1 1 1 1 AC -(ACI -1 

0000 0001 

00000011 

00001101 

1 1 ACo-(CFJ.ACn+1-
(ACn/_ CF-IAC3) 

1 1 E-(ACJ 

1 1 iACJ~IEI 

Description 

The AC contents are cleared. 

The CF contents are cleared. 

The CF i~ set. 

The AC contents are complemented. 

The AC contents are incremented +1, 

The AC contents are decremented -1. 

The AC contents are shifted left through 
the CF. 

The AC contents are transferred to the E. 
The AC contents and the E conents are 
exch!.00_~. 

5 INM 0 0 1 0 1 1 1 0 1 1 M(DP)~[M(DPI J+1 TheM(OP)contentsareincremented+l. Increment M 
'iii g_ DEM Decrement M 0 0 1 0 1 1 1 1 1 1 MiOP)-[M(DP}]-1 TheM(OP)contentsaredecremented-1. 

·~ ~ SM8b1t Set M ditta bit 0 0 0 0 1 0 8180 1 1 Mi DP. 8180)-1 AsinglebitoftheM(OP)specifiedwith 

Status flag 

affected 

ZF 

CF 

CF 

ZF 

ZF CF 

ZF CF 

ZF CF 

ZF CF 

ZF CF 

Remarks 

*1 

o s1e0 isset. 
~~t----+--------+-----f-~--~-+--f-·-------+-A-s~i~~l-eb-i-to_f_t-he_M_l_D_P_Js-p-~-if-ied-w-it-h-+-·--+------< 
~-~ RM8b1t Reset M data bit 0 0 1 0 1 0 8180 I 1 M(DP 8180)-0 BiBaisreset. ZF 

AD Add M to AC 0 1 1 0 0 0 0 0 1 1 AC-!ACJ+[M(DPi) 
Binary addition of the AC contents and 
the M(OP) contents is performed and ZF CF 

ADC Add M to AC with CF 0010000011 
AC -( ACJ +[Mi DPJ) 
+1CFJ 

the result is stored in the AC. 
Binary addition of the At, CF"c-o-nt~e-nt-,-+----t-------t 
and the M(DP) contents is performed and ZF CF 1 
the result is stored in the AC. 

~ 
.Q 
ti 
2 

.~ 

.~ 
ti. 
E 

~ 
. Q 

l 
0 

" ! .. 

DAA 

DAS 

EXL 

AND 

OR 

CM 

Cl data 

LI data 

XM data 

XI 

XO 

RT BL 
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Decimal adjust AC 
1n additron 

Decimal adjust AC 
1n sub1ract1on 

1 1 1 0 0 1 1 0 1 i AC -1 AC) + 6 

Exclusive or M to AC 1 1 1 1 0 1 0 1 1 1 AC -I AC) \f [M(DPJ) 

And M to AC 1 1 1 0 0 1 1 1 1 1 AC -IAC) /\ [M{OP) I 

Or M to AC 1 1 1 0 0 1 0 1 1 1 AC -!AC) V [Ml DP)) 

Compare AC w 1th M 1 1 1 1 1 0 1 1 1 1 [M(OPJ)+IAC1+1 

Compare AC w 1th 
1mmed1ate data 

Load AC with 
1 mmed1ate data 

Store AC to M 

load AC from M 

00101100 
0 1 0 0 I 3 I 2 I 1 lo 

2 2 l3f2l1 lo +(AC)+1 

0 0 1 0 1 1 0 0 2 2 (OP Li I.I I 3 I 2 I 1 Io 
0 1 0 1 I 3 I 2 I 1 I o 

1 1 0 0 I 3 I 2 I 1 Io 1 1 AC -1 3 I 2 I 1 Io 

0000 00 1 0 1 1 MiDPl-!AC) 

0 0 1 0 0 0 0 1 1 1 AC - (Mi DP)] 

Exchange AC with M 1 0 1 0 0 M2M1M 0 1 2 (AC)~(M(DP)) 
!hen modify DPH DPH ---(DPH) I.I 
w11h 1mmed1ate' data OM2M1Mo 

Exchange AC with M 1 0 1 0 0 0 0 0 1 2 (AC)~(M(DP)) 

Exchange AC with M 1 1 1 1 1 1 1 0 1 2 (AC)~ (M(DP)) 
then increment DPl DPL-(DPL) +1 

Exchange AC with M 1 1 1 1 1 1 1 1 1 2 (AC)~(M(DPJ) 
then decrement DPL DP l -(OP L) -1 

Read table data from 0 1 1 0 0 0 1 1 1 2 AC.E-ROM 
program ROM ( PCh. E. ACJ 

6 is added to the AC contents. ZF 

10 is added to the AC contents. ZF 

The AC contents and the M(DP) contents 
are exclusi\le·OAed and the result is stored z F 
in the AC. 

The AC contents and the M (DP) contents 
are ANOed and the result is stored in the Z F 
AC. 
The AC contents and the M(DP) contents 
are ORed and the result is stored in the 
AC. 
The AC contents and the M(DP) contents 
are compared and the CF and ZF are 
set/reset . 

Comparison result _l CF ZF 

(Mi DP))'> I AC) 0 0 
[M(OPJ]=(ACJ_l1 1 

[M(DPJJ<iACI 1 0 

ZF 

ZF CF 

The AC contents and the immediate z F c F 
data 13121110 are compared and the ZF 
and CF are set/reset. 

Comparison result CF z F 

! 3 I 2 l 1 Io>( AC) 0 0 

I 3 I 2 I 1 Io -(ACI 1 1 

I 3 I 2 I 1 Io< I AC) 1 0 

The DPL contents and the immediate 
data t3121110 arecompared. ZF 

The immediate data 13121 110 is loaded in 
the AC. ZF 

The AC contents are stored in the M(OP). 

The M(OP) contents are loaded in the AC. ZF 

J~~te~fs ~~;1:~~~a~nded t~nd ~the 
OPH conten.ts are modified with the 
contents of (OPH) VOM 2M1Mo. 

The AC contents and the M(OP) contents 
are exchanged. 

The AC contents and the .MIDPI 
contents are exchanged and then the 
o~ contents .are incremented +1. 
The AC contents and the M(OP) 
contents are exchanged an.1 then the 
0':.L contents are decremented -1. 
The contents of ROM addressed by the 
PC whose low-order 8 bits are replaced 
with the E and AC contents are loa:ted in 
the AC and E. 

ZF 

ZF 

ZF 

ZF 

* 1 

TheZF is set/reset 
ac:cord•ngtolhe 
rHJlt of !OPH) 

vOM2M1Mo 

Th.eZF isset/re...t 
accord1ngtolhe 
DPH contents al 

thei.meof1nstruc 
tionexe<:L!!!QD 
TheZF is set/reset 
according to the 
result of IDPL +II 

The ZF 1ssetfresiet 
~a:o.-ding to the 
r~ltof IDPL -1) 



LC6502C,6505C 

1----'"_n_r_uct_i_on_cod_•~ ~ ~ 
.. iS 

Mnemonic Function 

~ 

·e 
1 DPH -o LDZda1aLoadOPt1w1thleroandl 000 l3l2l1lo 1 

2 
DPt with 1mmed1dte 
da!a respectrvely 

.~ 
c 
.2 

LHI data Load DPH with 

i 
1mmed1ate data 

.9. IND Increment DPL 

DPL -l3 l2 l1 lo 

0 1 0 0 t3 I 2 I 1 lo 1 1 DPtt- IJl2 l1 lo 

1 1 1 0 1 , 1 0 1 1 OPt -(DPL)+l 

Description 

The DPH and DPL are loaded with 0 and 
the immediate data 13121110 respectively. 

The OPH is loaded with the immediate 
data 13121110. 

Status flag 

affected 

The OPL contents are incremented +1. z F 

Remarks 

Decrement DPL 1 1 1 O. 1 1 1 1 1 1 DPl-(DPt)-1 TheDPLcontentsaredecremented-1.~f-z_F __ -+------1 

I f---T A_L __ +-T_rn_n_st_e_r _A_C_1 o_D_P_L--1_1_1_1 _1 -+-0_1_1_1-l-1-l-_1 -1-D_P.::_L_-_l:._A_C_:_l ___ _._The AC contents are transferred to the DPL 

~ DED 

·g_ TLA Transfer OPttoAC 1 1 1 O 1 O O 1 1 AC-(DPt) TheOPLcontentsaretransferredtotheAczF 

~ XAH Exchange ACwthDPH o o lo o o 1 1 1 1 (ACJ!:;(DPH) !~~~~:ttentsandtfiil)P'""Hcontentsall! 

c :; 
ii 
·2 

~ 

XAt Exchange AC w11h I' to The AC contents and the contents of 
XAO working reg1s1er At 1 1 o ·o··o:o o 1 1 (AC) ~(AO) workingregisterAtareeMchanged. 
XAI l l O :o l~O O l l (,t\C)!;(All AtisassignedoneofA0,A1,A.i,A3 
XA2 1 1 1 0 1 o:o 1 1 (AC) '='IA2) aa:ordlngtot1to. 

XA3 1 1 1 0 ~1 .. !.iO 1 1 (ACI '='IA3) 

_j X Ha Exchange DPH w1f h a ~:k?~Hn::~"~a 1~ :c~.;!t~s of 
~ !" XHO working register Ha 1 1 1 1 1 ;o·; 0 0 1 1 I DPH) :!::;"(HO) Ha ts assigned either of HO or H1 
~-ij XHl 1 1 1 1 1 U.Jo O 1 1 (DPH) !:;"~H1) accordingtoa. 
~ 2rx-L-.--+-E,-c-ha_n_g-eD_P_L_w_,1_h--f-----j,.._i= • ..,__--+-+-+-'--'----'----+T~hec"""'o~P~L~~co~rn~e-nt~s-a-nd~th-e-c-on~~-n~ts--of,...J.----l------l 
o tc ..... working register La are exchanged. 
:1:.5 XLO workmg register La 1 1 1 o:o:O 0 1 1 (DPL1~{LO) LaisassignedeitherofLOorllaccordif'I! 

Xll 1 1 1 ol_l_jO 0 1 1 (DPL)!:(L1) toa. 

J MP addr Jump 1n the current 
bank 

JPEA 

CZP addr 

CAL addr 

RT 

Jump 1n the current 
page mod If 1ed by E 
and AC 

Call subroutine 1n the 
zero page 

Call subroutine in the 
zero bank 

Return from subroutine 

0 1 1 0 1 P10P9 Pa 2 2 
P1P5P5P4 P3P2P1Po 

PC -PC11 ( Sl... (j_ PCii l 
P10P9PsP1 P6 P5 
P4PJP2P1 Po 

1 1 1 1 1 0 1 0 1 1 PC 1 o -( E. AC) 

1 0 1 1 p,p,p, Po 1 1 STACK -1Pc1+1 
PC 11 ~6. PC 1 --o -o 
PC'l~?-PJP2P1 Po 

1 0 1 0 1 P'OP9 Pa 2 2 ST ACK-! PC) +2 
P7P6P5P4 P3P2P1Po PC1i"-o-OP10P9PsP1 

P6PSP4PJP2P1 Po 

0 1 1 0 0 0 0 PC - I STACK) 

RT! Return from interrupt 0 0 1 0 0 0 1 0 1 1 PC-(STACK) 
routine CF ZF -CSF. ZSF 

BANK Change bank 1 1 1 1 1 1 0 I 1 1 PC 11 - ( PC11) 

BAI addr Branch on AC bit 0111 OOtito 
P7P5P5P4 P3P2P1Po 

BNAt addr Branch on no AC bit 0 0 1 1 0 0 t 1 to 2 2 

P1PnP5P4 P3P2P1Po 

BM! addr Branch on M bit 0 1 1 1 0 1 t ~to 2 2 
P,1PnP~P4 PJP2P1 Po 

BNP! addr Branch on n0 Port bit 0 0 1 1 1 0 t 1 to 2 2 

BT M addr Branch on 11mer 

P1 P6 P5 P4 PJ P2 P1 Po 

0 1 1 1 
p7p5p5p4 

1 1 0 0 .2 2 

P3 P2 P1 PoJ 

PC1~0- P1 p5p5p4 
PJ P2P1Po 

!I ACt=l 

PC1 ~o- P1 PsP5P4 

PJP2P1 Po 

If ACt =O 

PC1 ~o- P7P6P5P4 
P3P2P1Po 

,f (M(DP.1 i1oi)=1 

PC1~0-P7P6P5P4 

P3P2P1Po 
If (P(DPL. t 1t ol) =O 

PC1~0-P1PsP5P4 

P3P2P1Po 
it TMF=l 

then TMF -0 

A jump to the address specified 
with the Pc11 (or PC11 l and 
immed~te data P10PgPsP7P6P5P4P3P2 
p1p0 occurs. 

A jump to the address specified with 
the contents of the PC whose low-order 
8 bits are replaced by the E and AC 
contents occurs. 

A subroutine in page 0 o'f bank 0 is called. 

A sut>routine in bank 0 is called. 

A return from a subroutine occurs. 

A return from an interrupt service routine z F c F 
occurs. 

The bank is changed, 

If a single bit of the AC specified with 
the immediate .data t 1t0 is 1, a branch 
to the address specified with the immediat 
data P7Pff5P 4P3Pt'1P0 within the same 
page occurs. 

If a single bit of the AC specified with 
the immediate data t 1tp is 0, a branch to 
the address specified with the immatiate 
data P7P5P5P 4P3P'f'1Po within the ume 
page ocans. 

If a single bit of the M(OP) specified with 
the immediate data t11Q is 1, a branch to 
the address .specified with the immediate 
data P7P6P5P4P:ft'1P0 within the same 
page occurs. 

If a single bit of port P(DPLI specified 

~!~~~ i::=::.d::C~1~ !~h ~he 
immediate data P7P5P5P4P3P2P1Po 
within the same pg OCQJfS. 

lflheBANKand 
JMPinlll\ICllOnsa<e 
ueculedcDnsecufr 

vetv.Pc11 -
PC11 

EffectiveDnlywhen 
usadlmmedi11elybe1Dre 
theJMPinstruC'liDn 

Mnemonic is BAO 
IDBAJaccordong 
iothllvalueDll 

Mnemonie is BNAO 
IOBNAJaceording 
tolhevalueDll 

Mnemonic i$ BMO ID 
BM311CCDrdmglD 
1heval1.1eDfl. 

Mnemonic 11 BNMO 
IDBNM3according 
10thevalueof1. 

Mn11monic IS BNPO ID 
BNP3accordinglD 
thewlu1Dfl. 
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c 
.g 

j Mnemonic 

BNTMaddr Branch on no timer 

Bl addr Branch on 1n1errupl 

LC6502C,6505C 

Function 

0 0 1 1 1 1 0 0 2 2 PC1~0- P1 Ps P5 P4 
p7p5p5p4 P3P2P1Po P3P2P1Po 

If TMF= 0 

0 1 1 1 1 1 0 1 2 2 
p7p5p5p4 P3P2P1Po 

then TMF-0 

PC1~0 - P7 P5 P5 P4 
P3P2P1Po 

if EXTF = 1 
then EXTF -o 

Description 
Status flag 

affected 

~d~ =if~ ~it~ ~~i~m~ia\~t TMF 
data P7 P6P5P 4P3P2P1P0 within the same 
page occurs. The TM F is reset. 

If the EXTF is 1, a branch to 
the address specified with the 
immediate data P7P6P5P4P3P2P1Po 
within the same page occurs. The EXTF 
is reset. 

EXTF 

Remarks 

BNI addr Branch on no interrupt 0 0 1 1 1 1 0 1 2 2 PC7~o-P7P6P5P4 If the EXTF is 0, a branch to 
the address specified with the 
immediate data P7P6P6P4P3P2P1Po 
within the same page occurs. The EXTF 

EXTF 

.~ BC addr Branch on CF 

~ 
. ~ 
g 
~ 

"' 

BNC addr Branch on no CF 

Bl addr Branch on ZF 

BNZ addr Branch on no ZF 

BFn addr Branch on flag bit 

BNFn addr Branch on no flag 

b't 

IP Input port to AC 

OP Outpu1 AC to port 

SPB bit Set port bit 

p7p5p5p4 P3P2P1Po P3P2P1Po 

0 1 1 1 1 1 1 1 2 2 
P7P5p5p4 P3P2P1Po 

0 0 1 1 1 1 1 1 2 2 

P7 Ps P5 P4 P3 P2 P1 Po 

0 1 1 1 1 1 1 0 2 2 
P7 Ps.P5 P4 P3 P2 P1 Po 

0011111022 
P1P5P5P4 PJP:?P1 Po 

1 1 0 1 n3n2n1no 2 2 
P1PoP5p4 P1P2P1Po 

If EXTF=O 
then EXTF -o 

PC1~0-P1P5P5p4 

p3P7P1 Po 
if CF=1 

PC1~0-P1P5P5P4 

P3P2P1Po 
1f CF =O 

PC1~0,......,P1P5P5p4 

P3P2P1Po 
1f ZF =1 

P3P2P1Po 

1f ZF =O 

PC 7 ~o-P7 Ps P5 p4 
P3P2P1 Po 

if Fn = 1 

1 0 0 1 nJn2n1no 2 2 PC1~0-P7P5P5p4 

p7p5p5p4 P3P2P1 Po P3P2P1 Po 
if Fn =O 

0 0 0 O· 1 1 0 0 1 1 AC - (Pi OPLI) 

01100001 PIOPc) -rAC) 

0 0 0 0 1 81Bo 1 2 P~DPL BiBo)--1 

is reset. 

If the CF is 1, a branch to 
the address specified with the 
immediate ·data P7P6P5P4P3P2P1Po 
within the same page occurs . 
If the CF is 0, a branch to 
the address specified with the 
immediate data P7P6P5P4P3P2P1Po 
within the same page occurs. 
If the ZF is 1, a branch to 
the address specified with the 
immediate data P7P6P5P4P3 P2P1Po 
with in the same page occurs. 
If the ZF is 0, a branch to 
the address specified with the 
immediate data P7P5P5P4P3P2P1Po 
within the same page occurs. 

If the flag bit of the 16 flags specified 
with the immediate data nan2nfno is 1, 
a branch to the address specified with the 
immediate data P7P6P5P4P3P2P1Po 
within the same page occurs. 

If the flag bit of the 16 flags specified 
with the immediate data n3n2n1n0 is 0, 
a branch to the address specified with the 
immediate data P7 P6P5P4P3P2P1P0 
within the same page occurs. 

Port P(OPL) contents are loaded in the AC. ZF 

The AC contents are outputted to port P(OPL). 

A single bit in port P(OPLJ specified with 
the immediate data e1e0 is set. 

Mnemonlt1$Bf0lo 
BF15accordingto 
the11alueofn. 

Mnemonic 1sBNFO 
to BNF15accon::lo119 

Whenth1$onstruct10n 
1seii:ecut«1.1heE 
content•are 

A single bit in port P(OPL) specified wfth ZF 
~ 1-~~-+~~~--~~~--j~~~~t-~~~+-+-+-~~~~~~~+-~~~~~~~~~~~---l-~~~+-'e_"_°'~"'~--I 
g RPB bit Reset port bit 

~ 

c 
.9 
tl 
2 

SCT L b11 

RCT L bit 

.~ WTTM 

~ HALT 

NOP 
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Set control register 
bit ( S) 

Reset control register 

bit! Si 

Write timer 

Halt 

No operation 

0 0 1 0 0 1 B 1 Bu 1 2 P ( OP L 81 Bo) -0 

0 0 0 1 1 0 0 2 2 CTL -I CTL 1 V 
1 0 0 83 B2 B 1 Bo 838281 Bo 

0 0 1 0 1 1 0 0 2 2 CTL -rcTL I/\ 
1 0 0 1 83 B2 B 1 Bo 83B2B1 Bo 

1 1 1 1 1 0 0 1 1 1 TM -r EI . I AC I 
TMF -o 

1 1 1 1 0 1 1 0 1 1 Halt 

0 0 0 0 0 0 0 0 1 1 No opera! ion 

the immediate data B 1 e0 is reset. 

The bits of the control register specified 
with the immediate data e3e2e1 e0 are 
set. 

The bits of the control register specified 
with the immediate data B3B2B 1B0 are 
reset. 

The E and AC contents are loaded in the 
timer. The TMF is reset. 

All operations stop. 

No operation is performed, but 1 machine 
cycle is consumed. 

ZF 

TMF 

Whenth1sinstruction 
1se>e11cuted.theE 
contenharedestroyed 

Ontywheni1llp1nsof 
portPAotresetat L. 
•oe 

•1 If the CLA instructtan 1s used continuously 1n such a manner as CLA, CLA, -----, 
the first CLA instruction only is effective and the following CLA instructions are changed 
to the NOP instructions. This is also true of the LI instruction. 



LC6502D, 
65050 ~~ .. · .11'.I''. 

C MOS LSI 

Single-Chip 4-Bit 
Microcomputer for Use in 
Control-Oriented 
Applications 

30258 3014A 30268 

® 1563 

General Description 
The LC6502D/6505D are microcomputers that are identical with the standard type 
LC6502C/6505C in the internal architecture, instruction set and contain an FLT 
driver. They are modified versions of the LC6502B/6505B (microcomputers 
containing an FLT driver) and have low-threshold input ports for dynamic scan 
return signal input of key switch matrix. 

Features 
CMOS single-chip microcomputer dissipating less power. 
Instruction set with 79 instructions common to the LC6502C/6502B, 
6505C/6505B. 
2-source, 2-level interrupt function (external interrupt/internal timer 
interrupt) 
4-level stack. 
On-chip 8-bit programmable timer with 4-bit prescaler. 
Output ports with FLT driver and low-threshold input ports. 

(1) Output ports for digit drive: 10 pcs. 
(2) Output ports for segment drive: 8 pcs. 
(3) Output ports of normal breakdown voltage: 8pcs. (4 pcs.: Low-threshold 

input ports) 
(4) Input/output ports of normal breakdown voltage: 8 pcs. 

ROM, RAM 
(1) LC6502D ROM: 2048 bytes, RAM: 128 x 4 bits 
(2) LC6505D ROM: 1024 bytes, RAM: 64 x 4 bits 

Differences between LC6502B/6505B and LC6502D/6505D 

LC6502B/6505B LC6502D/6505D 

FLT digit driving VoH=VDD-2. 5V VoH=VDD-2.0V 
capability at IoH=-10mA at IoH=-10mA 

--
Port A input VIH=0.7VDD to VDD Vrn=1.7V to VDD 
conditions VIL=VDD-35V to 0.3VDD (Low threshold input) 

vIL=Vss to o.4v 
- ·-

Ports A, B break- VDD-35V Normal breakdown voltage 
down voltage High breakdown voltage 

• Package: DIP42, DIP42S, QIP64 
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C MOS LSI 

Single-Chip 4-Bit Microcomputer for 
Use in Control-Oriented Applications 

. 

® 1565 

General Description 
The LC6510C is a high-end model belonging to the single-chip 4-bit microcomputer 
LC6500 series fabricated using CMOS process technology. It contains a ROM (4096 
x 8 bits), RAM (256 x 4 bits) and is especially suited for use in large-scale 
control-oriented applications. 

Features 
Low power dissipation 
Program ROM capacity 4096 x 8 bits 
Data RAM capacity : 256 x 4 bits 
Subroutine stack : 8 levels (also used for interrupt) 
Power-down by 2 standby functions 

HALT mode Power dissipation saving by program standby during normal 
operation. 

HOLD mode Power supply backup during power failure 
• Input/output 

Input : 
ports 

Input/output 
Output : 

Interrupt 

4 bits x 2 
4 bits x 

4 bits x 4 
2 bits x 1 

ports 
2 ports 
ports 
port 

External 1, Internal timer interrupt 
• 4-bit prescaler and 8-bit program timer 
• Instruction cycle time 4us(min.) 

Normal operation 4.0 to 6.0V 
Memory hold 1.8 to 6.0V 

Instruction set common to the LC6502, LC6505 (Program BANK instruction 
added) 

• 42-pin shrink DIP 
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Case Outline 3025B-D42SIC 
(unH:mm) 

~ :: ::::::::: ::11rij 
~;' 

...,,&..i--! ... 1"'. ,_ u-----ull -bil"J~ 
SANYO: DIP42S 



LC6523, 
6526, 
6527 

3047A 3007A 

C MOS LSI 

Single-Chip 4-Bit Microcomputer 
for Small-Scale Control-Oriented 
Applications 

® 1568 

The LC6520 series belong to our single-chip 4-bit microcomP.llt~r LC6500 series 
fabricated using CMOS process technology and are suited for use, ip small-scale 
control-oriented applications. 
Their basic architecture and instruction set are the same as f0~ 1the LC6500 
series. Two selections of pin assignment are available : 18 pins and. 3!0 pins 
whose application areas are as follows : · · ·, ·· 

18 pins Circuit so far formed with standard logics and applications W:here 
the number of controls is small. 

30 pins Audio equipment (deck, player, etc.), office equipment, 
communications equipment, car equipment, home applicances. 

Features 
1) CMOS technology for low-power operation 
2) ROM/RAM 

30-pin types LC6523 
LC6526 
LC6527 

ROM: 2k x 8 bits 
ROM: 1k x 8 bits 
ROM: 1k x 8 bits 

RAM: 128 x 4 bits 
RAM: 64 x 4 bits 
RAM: 64 x 4 bits 18-pin types 

3) Instruction set 
30-pin version 79 instructions 
18-pin version : 51 instructions 

4) Wide operating voltge range from 2.5V to 6.5V (target) 
5) Wide instruction cycle time from 3usec. (target) to 400usec. 
6) Serial I/0 port contained in 30-pin version 
7) Flexible I/0 ports 

• Number of ports 
30-pin version: 25, 18-pin version: 13 
All ports 
Input/output common 
Input/common breakdown voltage: 15V (open drain) 
Output current: 10mA (sink current) 
Option selectable for your intended system 
(A) Open drain output, pull-up resistor: Single-bit select for all ports 
(B) Output level at reset mode: 4-bit select of H/L level for port CID 

respectively. 
8) Interrupt function 

9) 
10) 
11 ) 

30-pin version: Vectored interrupt by timer overflow (instruction-testable) 
Vectored interrupt by INT pin or completion of 
transmit/receive at serial I/O port (instruction-testable) 

18-pin version: Flag set by timer overflow (instruction-testable) 
Stack level: 4 levels 
Timer: 4-bit prescaler + 8-bit programmable timer. 
Clock oscillation option selectable for your intended system 
• Oscillator option: 1 pin C oscillation (with R), 1 pin External clock 

input, 2 pins CR oscillation • 
• Divider option: No divider, 1/3 divider, 1/4 divider. 
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------==== 

1. General Description 

System Evaluation Chip for LC6500 
Series 

® 1247A 

The LC65PG99 is a simulation chip intended for use in evaluating CMOS 4-bit single-chip microcomputer LC6500 
series. 
With a 24-pin socket for program EPROM provided on the package surface, it is designed to facilitate the develop­
ment of the hardware and software for applications based on the LC6500 series microcomputers. Thus, it is ideally 
suited for use in prototype systems. 

2. Features 
2K-byte EPROM (equivalent to Intel 2716) or 4K-byte EPROM (equivalent to Tl 2532) is usable. 
Built-in RAM capacity can be set according to RAM capacity of each Type No. of the LC6500 series. 
Pin compatible with the LC6500 series. 
Software compatible with the LC6500 series. 
Instruction cycle time: 10µsec. 
+5V single power supply. 
Capable of being externally supplied with power to EPROM. 

Note: The LC65PG99 is designed for application development of the LC6500 series microcomputers. It should 
be noted that it is not suited for use under high-temperature, high-humidity conditions. 

For evaluation of 42-pin shrink package 
microcomputers, use the board for conver­
sion from DIP-42 to DIP-42S. 
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LC65PG99 

3. Pin Assignment 

r------, ,------ -1 

PA2 1 L -· 1.2 PAl 

PA3 2 
Q 1 A7 N" Vee 24Q 

41 PAO 
q2 A6 M A8 23q 

40 VDD PBo 3 LO 
Q3 A5 N Ag 229 

PB1 4 -.... 39 rnT OSCI ,OSC2 Ceramic resonator, CR for OSC Q 4 A4 
(0 Vp 21Q 

PB2 5 
Q 5 Al 

r:: OE 2oq 
38 HOLD 

INT Interrupt 
PB3 6 £::!. 37 Pll 

¢6 A2 AlO 19Q HOLD Hold 
Peo 7 <h Al 

::2: 
rec? 36 PIO 

0 CE 
RES Reset Pe1 

Q8 Ao 
a: 

17Q 
35 PH3 

c.. D1 
34 PH2 Input ports Pe2 9 

q9 DO 
w 

D5 169 PAo~3 Ao~3 
PC3 10 E 33 PH1 Input ports Q70 Dl "' Ds 15Q PBo~3 Bo~3 
PDo 11 

Q71 D2 5i 14Q 
32 PHO 

0 D4 PCo~3 Input/output ports Co~3 
PD1 12 

Q12 V55 c': 73¢ 
31 PG3 

D] 
PDo~3 Input/ output ports Do~3 PD2 13 L------------...J 30 PG2 

PD3 29 PG1 rno~3 Output ports Eo~3 

PEo 28 PGo PFo~3 Output ports Fo~3 
PE1 27 PF3 Output ports 
PE2 17 26 PF2 

PGo~3 Go~3 

PE] 25 PF1 PHo~3 Output ports Ho~3 

RB 19 24 PFo Plo, I Output ports lo, I 

TEST 23 OSe2 TEST Test 
V55 22 OSC1 

5. Table of LC6500 Series 

Type No. Application ROM RAM Cycle time 100 ltvpl Package Remarks 

LC6502C General 2K bytes 128x4bits 10µs 0.5mA OIP-42(S) 
QIP-64 

LC6505C .. 1K bytes 64x4 bits " " " 

LC65028 High 2K bytes 128x4 bits " " " Built-in fluorescent 
breakdown 
voltage display tube driver 

LC6505B " 1 K bytes 64x4 bits " .. .. " 

LC6599 LC6502/05 External 4K 192x4 bits 10µs 0.5mA QIP-80 Evaluation chip 
system bytes max. max. 

development (variable) 

LC65PG99 LC6502/05 External 4K 192x4 bits " 50mA* QIP-42PG Simulation chip 
system bytes max. max. 

evaluation (variable) 

* Including EPROM 

6. How to Use 
Since the LC65PG99 is capable of evaluating all Type Nos. of the LC6500 series, it is necessary to set the functions 
before evaluation as follows: 
1. Selection of program EPROM. For Type Nos. having ROM capacity up to 2K bytes, use the 2716. 

For Type Nos. having ROM capacity exceeding 2K bytes, use the 2532. 
2. Write data into the EPROM and mount it on the LC65PG99. 
3. Set the built-in RAM capacity according to the RAM capacity of a Type No. to be evaluated. 
4. For power supply to the EPROM, select the same power supply as for the LC65PG99 or an external power 

supply. 
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6-1. EPROM mounting 
Write data into the program EPROM (2716 or 2532) and mount it. For writing into the EPROM, use the 
EPROM write function of the EVA-410. 

Program EPROM (2716 or 2532) 

............ 
r-------- --------, 
'., E PROM ,. ' 
L----- --------------J ............ 

A LC65PG99 

Location of pin No. 1 of LC65PG99 

6-2. RAM capacity setting 
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Set the built-in RAM capacity (192 words max.) according to the RAM capacity of a Type No. to be 
evaluated. Pins (RAMCO, RAMC1) to control the RAM capacity are provided on the package surface 
of the LC65PG99. At the time of shipment both pins are set at "H" level with pull-up resistors as shown 
below. By setting these pins as shown in the Table below, the built-in RAM capacity can be changed. 

LC65PG99 

RAM CO 

RAMC1 

voo 
(Note.) 
Pull-up resistors 
(Already mounted 
on the package) 

Built-in RAM Capacity Setting 

RAM capacity (Words) RAMC1 RAMCO 
Applicable 

Type No. 

32 H H 

64 H L LC6505 

128 L H LC6502 

192 L L 

H: Voo level (+5V) 

(RAM capacity control pins at the time of shipment) L: ov 
Note. Voo for pull-up resistors is connected to the power supply pin of the EPROM. If power supply to 

the EPROM is provided externally as shown in 6-3 (2), Voo for these pull-up resistors is also 
provided externally. 

Shown below is how to set. 
(Example 1) 

(Example 2) 

RAMCI 
RAMCO 

In this example, RAMC1 pin is connected 
to GND (l level) and RAMCO is open. 
That is, the RAM capacity is set to 128 
words. (For evaluation of the LC6502) 
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6-3. Selection of power supply to EPROM (External power supply) 
Normally, an EPROM dissipates a current of 50 to 100mA. If the power capacity of a user system is not 
enough, an external power supply can be used as shown in (2) below. 
( 1) The same power supply as to the LC65PG99 is used at the time of shipment. 

A jumper for EPROM power supply select is provided on the package surface of the LC65PG99. At 
the time of shipment the power supply to the EPROM is connected to the power supply pin (Voo pin) 
of the LC65PG99 as shown below. 

@ Connected to power supply pin of EPROM 
@ Connected to power supply pin of LC65PG99 
@ Connected to GND (OV) pin 

(At the time of shipment the same power supply is used for the LC65PG99 and the EPROM.) 

(2) How to provide external power supply to EPROM 
1. Remove the wiring connecting patterns (A) and (B). 
2. Connect external power supply (+5V) to pattern (A) and external power supply (OV) to pattern (C) 

(GND pin). 
3. In this case, Voo for puli-up resistors at RAMCO, RAMC1 pins is also supplied from the external 

power supply. 

Note 

@ ® 

~~~·., 'li' 
+svJ ') 

ov 
Power supply to EPROM 

(External power supply to EPROM) 

The LC65PG99 is an LSI of CMOS structure. If a voltage lower than Vss and higher than Voo is 
applied to the input pin or output pin, a phenomenon called "latchup" peculiar to CMOS IC occurs, 
thereby causing breakdown or deterioration of the device. 
Be careful of the supply voltage relation between the LC65PG99 and the EPROM. When applying 
two powers, (1) turn ON power for the LC65PG99 and then (2) turn ON power for the EPROM. 
When turning OFF power, reverse these steps. -

6-4 Evaluation of current dissipation at standby mode 
It is impossible to completely evaluate the current dissipation of the LC65PG99 at the standby mode (includ­
ing transient mode) in such a case as a capacitor or battery is used as standby power source. However, by 
eliminating the current dissipation taken by the interface to the EPROM as described below, the steady-state 
current dissipation of the LC65PG99 alone can be evaluated. 
( 1) Elimination of the current dissipation taken by the interface to the EPROM 

'As shown right, the interface to the EPROM dissipates current. By removing the EPROM at the standby 
mode (HOLD, HALT mode), the current dissipation can be eliminated. 

llN =mu 10uA (AO to A10 pins) 

LC65PG99 EPROM 
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(2) Elimination of current flowing through pull-up resistors at RAM capacity control pins (RAMCO, 
RAMC1) 
As shown in Fig. '(al, if the RAM capacity is set to 64, 128, 192 words, pull-up resistors dissipate several 
tens of µA. In this case, by removing a pull-up resistor, the current dissipation can be reduced. 

RAM CO RAM CO 

RAMC1 RAMC1 

( a ) 

V[)[) 

$ ~: ~- Resistor is removed. 

~ 
' 
' 

------l~l •ss 

b ) 

Example of setting RAM capacity to 128 words 

Absolute Maximum Ratings/T a=25°C, Vss=OV unit Remarks 

Supply Voltage Voo max -0.3 to +7 v 
Input Voltage V1N -0.3 to Voo+0.3 v Note 1 

Output Voltage VouT -0.3 to Voo+0.3 v 
Peak Output Current 10(1) -2.0 to +2.0 mA Each pin of C to I ports 

10(2) -26 to +26 mA All pins of C to I ports 

lo(3) -0.2 to +0.2 mA Each pin of Ao to A10 
And CE 

10(4) - 2.4 to +2.4 mA All pins of Ao to A10 
and CE 

Power Dissipation Pct max Ta;S40°C 350 mW 

Operating Temperature T opg +10 to +40 oc 
Storage Temperature Tstg -55 to +125 oc 
Note 1: For OSC1 pin, up to oscillation amplitude is allowable which appears when causing internal oscillation 

under the recommended conditions at the recommended circuits in Fig. 2 and Fig. 3. 

Allowable Operating Conditions/T a=25°C, Vss=OV min typ max unit Remarks 

Supply voltage VDD(1) 4.5 5.0 5.5 v 

Power-down Supply VDD(2) HOLD=V1L(3) 2.0 5.5 v At HOLD mode 

Voltage 
"H" Level Input V1H(1) Voo=5V±10% o.7Voo Voo v Input pins other than 

Voltage INT, RES, HOLD, 
OSC 1 (Note 2) 

V1H(2) VoD=5V±10% o.75VDD VDD v INT, RES, HOLD, OSC1 
pins 

"L" Level Input V1L(1) VDD=5V±10% Vss o.3VDD v Input pins other than 

Voltage INT,RES,HOLD,OSC1 

V1L(2) VDD=5V±10% Vss o.25VDD v INT, RES, OSC1 pins 

V1L(3) VDD=2 to 5.5V Vss o.3VDo v HOLD pin 
-0.3 

V1L(4) VDD=5V±10% Vss o.3VDo v TEST pin 

Operating Clock fextosc For external clock 20 420 kHz Input at OSC1 pin 

Frequency Voo=5V±10% Refer to Fig. 1. 

"H" L_evel Clock Pulse tw¢H " 0.5 µs 
Width 
"L" Level Clock Pulse tw¢L 0.5 µs 

Width 
Clock Input Rise Time toscR 0.2 µs 

Clock Input Fall Time toscF 0.2 µs 

(Continued on next page) 
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External Capacitor Cext 
Value for CR Oscillation 
External Resistance Rext 
Value for CR Oscillation 
External Capacitance C1 
Value for Ceramic 
Oscillation 

External Resistance 
Value for Ceramic 
Oscillation 
Power-down HOLD 
Setup Time 
Power-down HOLD 
hold time 

C2 

R1 
R2 

tHOLDS 

tHOLDH 

CSB400P 
KBR400B 
CSB400P 
KBR400B 

min typ max unit 

33 

20 

33±10% 
33±10% 
33±10% 
33±10% 

4700±5% 
3.9±5% 

2 

50 

470 

220 

pF Refer to Fig. 2 and 5 

kn 

pF Refer to Fig. 3 
pF 
pF 
pF 
kn 
kn 

ms Refer to Fig. 4. 

µs 

Note 2: TEST pin is for LSI test only. It is not included in "input pin" unless otherwise specified. 

- - - -- - ----- - -----Yoo 
90•1.-- - -:_ -_-_-~ ----- _ _ _ -:_ -=--=--= V1H(2) 

10"/o -- --

•oscF 1oscR 

YJL(2) 
----CV 

Fig. 1 Input waveform at OSC1 pin 

Power-down mode 

Fig. 4 Power-down MODE Timing 

O~jC2 

IC ext 

Fig. 2 Recommended oscillator for CR oscillation 

OSCI OSC2 

~1 R2 CF: Ceramic resonator 
CSB400P(Murata) 

OJ- KBR400B(Kyosera) 
CF 

J:t• c2i 
Fig. 3 Recommended oscillator for ceramic oscillation 

Fig. 5 CR Oscillation Data (typ.) 

v00 =sv 
Ta =25°C 
3~--....... ~t----o-_.,.~~---r---.t 
10 100 

R - kfl 
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Electrical CharacteristicsfT a=25°C, Voo=5V±10%, Vss=OV min typ max unit Remarks 
"H" Level Input l1H V1N=Voo µ.A Each input pin 
Current 
"L" Level Input l1L V1N=Vss -1 µ.A 
Current 
"H" Level Output VOH(1) 1ow-1mA Voo-2 v Output pins other than 
Voltage OSC2, Ao to AlQ and 

CE 

VOH(2) iow-100µ.A v 00-o.5 v 

VoH(3) iow-100µ.A Voo-2 v Ao to A 10 and CE pins 
"L" Level Output VOL(1) IOL =1mA 0.4 v Output pins other than 
Voltage OSC2, Ao to A 10 and 

CE 

VOL(2) IOL =100µ.A 0.4 v Ao to A10 and CE pins 
OutputOFF Leak IOFF(1) VouT=VDo µ.A Output pins toher than 
Current OSC2, Ao to A10 and 

CE 

IOFF(2) VouT=Vss -1 µ.A 
Clock Oscillation fxosc Recommended 384 400 417 kHz Oscillator in Fig. 3 
Frequency for Ceramic conditions for ceramic oscillation 
Oscillation 
Clock Oscillation fCRosc Cext=33pF±5% 200 300 400 kHz Oscillator in Fig. 2 
Frequency for CR Rext= 100kil±1 % 
Oscillation 
Current 0 issipation 100111 Cext=33pF 0.4 1.0 mA At CR oscillation 

Rext=100kil Refer to Fig. 2 
Output pin open 
Input pin 
V1N=VDD 

loD(2) Recommended condition for 0.5 1.0 mA At ceramic oscillation 
ceramic oscillation Refer to Fig. 3 
Output pin open 
Input pin 

V1N=VDD 
IDDl31 VDD=5V±10% 0.5 10 µ.A At HALT mode 

Test circuit in Fig. 4 Refer to Fig. 6 

I00(4) Voo=SV±10% 0.5 10 µ.A At HOLD mode 
Test circuit in Fig. 5 Refer to Fig. 7 

ID0(5) VD0=2v 0.1 2 µ.A HOLD mode power-
Test circuit in Fig. 5 down 

Refer to Fig. 7 
Input Capacitance C1N f=200kHz 5 pF Other than Do to D1, 

Ao to A10 and CE pins 

Output Capacitance couT f=200kHz 10 pF 
Output high impedance 

Input/Output C10 10 pF 

Capacitance 
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OSC2 OSCl 

PEO 
PEI 
PE2 
PEl 
PFO 
PFI 
PF2 

™ F\:;1 

~~ 
PHO 
PHI 
PH2 
PHl 
PIO 
Pll ... 
c 
'Ci 

8, E 
V55 ~ ~ 
Voo rf_ .8 

AO 

~ 
Al 
Al. 
AS 

~ 
A8 

., .., A9 

-~-E [f 
~ c. CE 
<> C. VP 

rf. s ~ 
RAMCO 
RAMCI 

LC65PG99 

Open 

Open 
Input/output common ports 
C,D: Output inhibit 
HALT instruction is executed 
and HALT mode is entered. 

Fig. 6 loo(3) Test Circuit 

Open 

~w'OO._•__,~ 

OSCI 

Open 

J Fig. 7 IDD(4), IDD(5) 
Test circuit 
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LC5700N a CMOS LSI 

Single-Chip 4-Bit Microcomputer 
(with LCD Driver) 

@1498 

The LC5700N is a C-MOS 4-bit microcomputer containing an LCD driver that operates 
on low voltage, very small current. It contains a 4-bit parallel processing 
arithmetic and logic unit(ALU), a program memory ROM, many LCD segment outputs, 
a prescaler, and a 32,7G8KHz crystal oscillator. It is ideally suited for use 
in game watch/clock applications. 

Features 
(1) Instruction set 71 
(2) ROM 1,392 x 14 bits 
(3) RAM 84 x 4 bits 
(4) 8-level subroutine nesting (Also used for interrupt) 
(5) Internal timer interrupt 
(6) Output for display 

(7) Number of key inputs 
(Input ports) 

1/2 duty, 1/2 bias LCD drive output 
Number of drivable segments: 98 segments(49x2) 
Outputs exchangeable for each other by.mask 
option 

8 (S port, M port: 4 each) 

(8) Control output ALARM! OUT, ALARM2 OUT, LIGHT OUT 
(9) Oscillation frequency 32,768KHz 

(10) Ag battery (operation from l.5V)/Li battery (operation from 3.0V) 
selectable (mask option) 

(11) Built-in step-up circuit (operation from l.5V) or step-down circuit 
(operation from 3.0V) 

(12) Current dissipation 
(13) Cycle time 
(14) Shipping style 

Functions 
[watch Function] 

(1) Multi-alarm function 
Daily alarm 

• Weekly alarm 

2.0uA/typ. (Ag battery); l.OuA/typ. (Li battery) 
Approximately 420us 
(1) Chip 
(2) QIP64 (Number of drivable segments: 72) 

· Month, date specified alarm 
(2) Multi-ON/OFF timer function 
(3) Timer function 

Repeat function 
• Analog display of remaining time 
·Memory.function for timer time 

(4) Full automatic calendar function 
(5) Up/down setting function 
(6) 30-minute time signal, I-hour time signal 
(7~ World watch 
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[Game Function] 
(1) Action game 
(2) Blackjack 
(3) Bowling 
(4) Highest score display 
(5) Game speed select 

[Others] 
(1) Game's score display 

LC5700N 

(2) Game's remaining time display 
[Avaiable Combination of Function~ 

Depends on ROM/RAM capacity. Table 1 shows some examples. 

Table 1 Examples of Available Combination of Functions 

Base Watch (Hours, minutes) 
Base Watch (Month, date) 
Base Watch (Year) 
Second Watch (Hours, minutes) 
Second Watch (Month, date) 
Alarm 1 
Alarm 2 
Alarm 3 
Stopwatch (1/100 sec.) 
Timer 
Timer Signal 
World Watch 
Game 1 (SLOW/FAST) 
Game 2 

Application Circuit 
(1) Using Li battery 

49(max) 
stgmmt 
driwr 

Ex.l 
0 

0 

0 

0 

0 

0 

0 

0 

COM2 

(2) Using Ag battery 

49(max) 
sc-9ment 
dnwr 

LC5700N 

Ex.2 Ex.3 Ex.4 Ex.5 Ex.6 Ex.7 Ex.8 
0 0 0 0 0 0 0 

0 0 0 0 0 

0 0 

0 0 

0 

0 0 0 0 0 

0 0 

0 

0 0 0 0 

0 0 0 

0 0 

0 0 0 

0 
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Equivalent Circuit Block Diagram 

Sl~S4 { 

Ml~M4 ! 

CUPl 

CUP2 

OUtput circuits 

,----.___,..ALARMl 

i<;:==========;-;:::==::========::::;-;:==: ~2 

~'-------' 

corfrol 
circuit 

--OVID 
--OVSSl 
--0 VSS2 

,-O}TESTl 
~ TiST9 

.--------. T 4 

ROM 

LSI Chip PAD Assignment 
Hgmcnt drivus 

ca.t2 ~~ ~i~~~~w~~~~iii~s~~ i ~ !J ~rn~~ TEST& 

S4 o.so 
LIGHT OIJ 

AL.tRMl" DQ sm CUPl 

TEST2 o2 
TEST I o 3 
TEST3 04 

0SC IN D 5 
OSCO.IT D 6 

IOP D 7 
T4 04 
S3 o9 

Co.t 1 D/0 

,J "~ 

segment dnVC"r:::-

5/D CUP2 
SOD Ml 

490 M2 
450 Ml 

"70 M4 
46DD TEST9 
45 DO TESTS 

440 TEST4 

430 Sl 

420 Al.ARM2 
4/0 vss 
400 VIX> 
~90 S2 
380 TEST7 
370 TESTS 

Chip size 5.3lmm(X direction) x 5.44mm(Y direction) 
Chip thickness 480um 
Pad size 120um x 120um 

Case Outline 3026B-Q64BIC 
(unit:mrn) 

SANYO: QIP64B 
l]J 
2.15 
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Pad Name, Pad Coordinates and Pin Assignment 

--
QIP64 Pin Assignment ,QIP64 Pin Assignment 

pad x y Pad x y 

No. ( JLm) ( µ m) Pin Name No. (µml ( µ m) Pin Name 
56 1 -2495 768 VDD 22 43 2495 -562 S1 
57 z -266 TEST2 23 44 -266 TEST4 
sa 3 -446 TEST1 - 45 -85 <t=51Pch) 
59 4 -627 TEST3 - 46 126 C'f=51Nch) 

~ 5 -808 osc IN 25 47 306 M4 
61 6 -989 osc OUT 26 48 770 M3 
- 7 -1170 10P 27 49 950 M2 
- 8 -1351 T4 28 50 1417 M1 

62 9 -1562 S3 29 51 1598 CUP2 
6~ 10 -2061 COM1 30 52 1818 CUP1 

- 11 -2309 NC 31 53 2342 TEST6 
64 12 -2496 -2563 SEGMENT 32 54 2495 2563 SEGMENT 

- 1 ~ -2264 NC 33 55 2127 
1 14 -2084 SEGMENT 34 56 1869 (PSTB1C) 
j 15 -1903 r--~ 16 -1722 

I 
- 17 -1541 
- 18 -1360 
- 19 -1179 

- 20 -998 

l~---- 21 -817 
- 22 -636 

4 2~ -455 1 (PSTB5) 
5 24 -275 J CPSTB4) 
6 25 -94 CPSTB3) 
7 26 87 

I ""'" a 27 311 (PSTB1) 
9 28 536 (DBUSC) 

10 29 761 (PSTBOl 

35 57 16B5 CPSTB6) 
36 sa 1499 (PSTB7) 
37 59 1318 (PST88) 
38 60 1137 CPST89) 
39 61 956 CPSTB10l 

- 62 775 

- 6~ 594 
40 64 413 I 

- 65 232 
- 66 51 
- 67 -130 

41 68 -311 
42 69 -491 

- 70 -672 
- 71 -853 

11 30 986 (PSTB2Cl 43 72 1034 
12 31 1211 (DBUSa) 44 73-1215 
n 32 1436 (DBUSb) 45 74-1396 
14 33 1661 (DBUSd) 46 75-, 577 
15 34 1852 (DBUSe) 47 76-1758 
16 35 2033 (DBUSf) 48 77-1940 
1'i 36 2495 -2563 SEGMENT(DBUS g >49 '78 -2495 2563 SEGMENT 
18 37 -1868 TESTS 50 79 2373 COM2 
19 38 -168~ TEST7 51 80 2167 S4 
20 39 -1472 S2 52 81 1971 LIGHT OUT 

- 4_Q -1291 CVDD) ___ 53 82 1790 ALARM1 OUT 
- 41 -1110 CVSS) 54 83 1130 VSS1 

21 ~ 2495 -929 (ALARM2 OUT) 55 84-2495 949 VSS2 

The pad coordinates are such that the chip center is taken as the 
origin and the values for (X,Y) represent the coordinates of the 

center point of each pad. 
Pin 24 of the QIP64 is connected to the substrate of the LSI. 
Therefore, this pin cannot be used. 
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Pin Description 

Pin Name 
Input/ 

Functions Output 

Sl to S4 Input Input ports for watch sequence. Includi~ chatteri~reventer. 
Ml to M4 Input Input ports. Capble of reading data of this __£_in direct into RAM. 
ALARMl OUT Output Output pin for driving control transistor (for alarm) 
ALARM2 Out Output Output pin for driving control transistor and outputting sampling 

signal of clocked input port (M port) 
LIGHT OUT Output Output pin for driving control transistor (for light) 
SEGMENT Output Segment output pin for driving LCD 
COM1,COM2 Output Common output pin for driving LCD 
osc IN Input By connecting crystal resonator across this pin and osc OUT pin, 

oscillator is formed. 
osc OUT Output By connecting crystal resonator across this pin and osc IN pin, 

oscillator is formed. 
20pF capacitor is connected across this pin and VDD pin inside LSI. 

lOp Input lOpF is connected across this pin and VDD pin inside LSI. 
By connecting this pin and osc OUT pin, 30pF capacitor is connected 
across this pin and VDD_E_in inside LSI. 

CUPl Input By connecting O.luF capacitor across this pin and CUP2 pin, doubler 
and halver are formed for Ag battery and Li battery respectively. 

CUP2 Input/ By connecting O.luF across this pin and CUPl pin, doubler and 
Output halver are formed for Ag battery and Li battery respectively. 

T4 Output System clock output pin. Of system clocks(Tl to T4), T4 is outputted. 
~i to TEST9 Test pin 

VDD Power supply pin. Normally connected to av 
Vssl Power supply pin. For Ag battery, connected to -1. 5V. For Li battery, 

O. luF .capacitor is connected across this pin and VDD pin. 
Vss2 Power supply pin. For Li battery, connectec'. to -3V. For f..g battery, 

O.luF capacitor is connected across this pin and VDD pin. 
NC Open pin (This pin cannot be used) 

Description of input ports, output ports, PLA switch option 
(Defer to input port, output port configurations.) 

(1) LIGHT drive input 
One of 51 to 54 is selected and specified for LIGHT output drive input. 
For example, when H level (Voo level) is applied to 51 and LIGHT output is 
made active, 51 is specified for LIGHT drive output. If LIGHT output is 
not used, 54 must be used for LIGHT drive input. 

(2) 52 to 54 
Pull-down resistance input 

~ 
(VSS) 

(3) Sl 
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Pull-down resistance 
input (N.P.) 

~ 
<vssl 

(V55): For step-up circuit,V551-
(The same shall apply hereinafter.) 
For step-down circuit,V552. 
(The same shall apply hereinafter.) 

Clock pull-down 
resistance input(C.P.) 

ALARM 2 WTl'UT 

Special pull-down 
resistance input(I.P.) 
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(4) Ml to M2 

(5) 

(6) 

(7) 

Clocked pull-down resistance 
input (C.P.) 

L>O"' oooLoo> :.''"~: ~"' 

~MZ OUTPUT 

control 

Special pull-down resistance 
input (I.P.) 

If 51 is set to C.P. mode,Ml to M4 must be also set to C.P. mode. 

If Sl is set to I.P. mode,Ml must be also set to I.P.mode. 

ALARMl OUT 
Normal "L" level (L) Normal "H" level (H) 

Alarm sign~ Alarm si~ 

ALARM2 OUT 
Normal "L" level (L) Normal "H" level (H) 

Control sig~ Control sig~ 

LIGHT OUT 
Normal "L" level(L) Normal "H" level (H) 

~ ~ 

(8) Priority level of ALARMl OUT/ALARM2 OUT and LIGHT OUT 
When ALARMl OUT or ALARM2 OUT is active, LIGHT OUT is nonactive. 

(9) Reference frequency of ALARMl OUT 
If used for modulation output of ALARMl OUT, 4KHz or 2KHz is specified for 
reference frequency. 

For 4kHz: ¢2 For 2kHz: ¢3 
(10) Specification of 1/100 second of stopwatch 

For use/nonuse of stopwatch and output of 1/100-second digit at pad 
No.12 to 36 or pad No.54 to 78 when using stopwatch, the following 
specification applies. 

Nonuse of stopwatch 
Use of stopwatch: Pad 

No. 
No. 54 to 78: Y.U. 

Pad No. 12 to 36: Y.L. 
If 1/100-second digit is at lap display mode, the display content is 
memorized direct in segment output latch. Therefore, if lap display is 
released once, the memorized content of 1/100-second digit is cleared. 

(11) Specification of interrupt 
a. For 1-second counter or flashing output synchronized with 1-second 

count, the periodical interrupt instruction (interrupt 2 instruction) 
is available so that a prescribed operation can be performed by applying 
interrupt at a certain cycle. Two interrupt intervals of 250msec. and 
500msec. are available. 

250msec.: ¢13 
500msec.: ¢14 

b. For high-speed operation to be performed internally, the interrupt 
instruction (interrupt 0 instruction) is available. Two interrupt 
intervals of 62.5msec. and 125msec. are available. 

62. Smsec.: ¢11 
125msec.: ¢12 
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(12) Power supply option 
1.5V or 3.0V external power supply is selectable. In both cases, 
approximately 3V is applied to LCD. 
In case of 1.5V power supply, this voltage is doubled to be applied to 
LCD. In case of 3.0V power supply, this voltage is halved to be 
internal logic voltage and intermediate voltage for LCD. In case of 
3.0V power supply, a voltage nearly equal to VSS2 is applied to Vssl at 
the following modes. 

(1) Initial clear 
(2) LIGHT and ALARM1/ALARM2 signals get active. 

For (1), operation never fails to occur. For(2), software is used. 
In both cases, software is used for specifying operation time. 

For 1.5V power supply: Double type DB 
For 3.0V power supply: Halver type HV 

(13) Initial clear 
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By appling VDD level to Sl, S2, S3, S4 simultaneously, internal logics 
are all initial-cleared. 

Option Specification Table 

Item Select Contents 
Line drive input Sl S2 S3 S4 
Sl N.P. C.P./I.P. - -
Mi to M4 C.P. I.P. - -
ALARM! OUT L H - -
ALARM2 OUT L H - -
LIGHT OUT L H - -
Reference frequency of ALARM ¢2 ¢3 - - j 
Stopwatch No. Y.U. Y.L. -
Interrupt 2 ¢13 ¢14 - - ! 
Interrupt 0 ¢11 ¢12 - - =J supply circuit 

-
Power DB HV - -



LC5700N 

Input Port, Control Output Configuration 

8rw 
( Vss) (Vss) 

(Vssl: Step-up circuit: Vss1 
Step-down circuit: Vss2 

,--g~· RSFIOOH 

~---~ SSF IC0-1 
Initial clear pulse 

~ __,,., :c-:_:::;------~-~b f-T~~~~~~ Alarm waveform 
~ ("L"level at normal) 

~IG- :, 
HT • ' ,._ __ -·b S5F JOH 

r---~• RSFIOH 

Initial clear pulse 

PLA Option of Segment Output Section 
The LC5700N is capable of changing the combination of segment outputs freely 
according to LCD panel. Fig. (a) shows the segment output configuration. 
The LC5700N is provided with segment outputs: 25 pads and 24 pads at the upper 
and lower sides of LSI respectively. These respective 
for 1/2 duty, 1/2 bias LCD, are connected to 2 latches 
ing output of this latch and signal connected to clock 
combination of segment outputs can be changed freely. 
connected to input pin and PSTBlC or PSTB2C and one of 
PSTB6 to 11 are connected to clock pin. 

segment drivers, being 
(Fig. (b)). By switch­
pin by PLA, the 
One of DBUSa to g is 
PSTBO to 5 or one of 

In this case, however, PSTB6 to 11 are assigned to the upper segment outputs 
of LSI and PSTBO to 5 are assigned to the lower segment outputs of LSI. 
For example, it is impossible to assign PSTB6 to pad No.12. 
One concrete example is described as follows: 
As shown in Fig. (b), it is assumed that DBUS9 is connected to input pin of 
latch X which is displayable corresponding to segment information of COMl side, 
PSTBlC and PSTBl are connected to clock pin, and DBUSa is connected to input 
pin which is displayable corresponding to segment information of COM2 side, 
PSTB2C and PSTB3 are connected to clock pin. In this case, fill out SEGMENT 
OUTPUT SECTION PLA OPTION INSTRUCTION as follows: As shown in Fig. (c), mark 
the columns of PSTBlC, PSTBl, DBUSd for COMl(X) with Q, and mark the columns 
of P5TB2C, PSTB3, DBUSa for COM2(Y) with O. In this case, P value of strobe 
specification for WRT instruction is 2. 
That is to say, when (WRT2, Q) instruction is executed, data at RAM address Q 
is outputted to DBUSa to g through data decorder. DBUSd, one of these outputs, 
is stored in latch X of pad No. 12 and display appears on LCD panel. 
P value of strobe specification for WRT instruction is 7. When (WRT7,Q) 
instruction is executed, new data is stored in latch Y. 
The same rule applies to other pads. 
The relation between panel strobe and strobe specification for WRT instruction 
is shown in Fig. (d). 
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Segment output (2SPAD : FY.D NO. 54-"18 ) 
------1------- ---iie-us";;.;g--------- - ------ ------ ----

2 PST81C PSTBZC 
& PSTB&-11 

LC S 7 00 N 

' PSTBO..S 
2 PSTl1C PSTB'ZC 

------------------------------Segment output (24PAD: iwl-...0.-12:.i&i ____ ---- -----

Fig. (a) Segment output configuration (1) 

....+++++-lT--1,:::lxl 
• ) x I I ·L.-.-< 

~-1-1-1-1--..;---1 

~ ~ y 

-l 

l 
I:j x 

I 
·~ y 

1 
X: Displayable corresponding to 

segment information of COMl side 
Y: Displayable corresponding to 

segment information of COM2 side 

Fig. (b) Segment output configuration (2) 



Pin name of 
corresponding 
LCD panel 

Pin name of 
corresponding 
LCD panel 

LC5700N 

SEGMENT PANEL STROBE DATA BUS 

PAD 
f:OM2 

u·u 0,... 0 ,... COM ,..; N NM ... "' "' r- <XI "' ,... .... ., .Q 
u "' 

QI ... NO 
(X) (Y) ~ ~ ~ ~ f,'l ~ ~ ~ ~ ~ ~ ~ ~ ~ Ul Ul Ul Ul Ul Ul 

~ 
:::> :::> :::> :::> :::> :::> 

"' Ul 
Ul Ul 

"' Ul Ul Ul Ul Ul Ul Ul Ul Ul "' !Hl!!l !!! !!! "'"' "'"' "'"' "'"' "'"' "' "' "'"' Ul 

12 "' 0 0 0 
l- 0 0 0 

f-D 0 0 0 
0 0 0 

14 00 0 
00 

15 

16 
v '----1--

~ 
----I. .I 

For pad No.12 to For pad No.54 to 
36, use PSTBO to 5. 78, use PSTB6 to 11. 

Cl' 

Ul 
:::> 
!!! 

0 

-
P-~lu;-of ~t;;b;i 
specificatio~ for! 
WRT instruction J 
(WRT P,Q) 
(Q value:RAM I 

address) I 
----2-- --------1 
----7---------1 

-4------- ---1 
_____ 5 ___ --- - ---, 

--- --i-- ----- ---1 
-----1------ -----, 

- ---- - --- -----1 

I 
I 

Fig. (C) Example of entry in segment output section 
FLA opti'on instruction 

PANEL STROBE P value of strobe 
specification for 

0 ,... WRT instruction Others u u 
j.-< N ..-< N 0 M ... '1) 

"' r- CD 0\ .... .... (WRT P,Q) 

~ ~ "'"' "' "' ~ ~ "'"' ~ "' ~ ~ (Q value:RAM E-< E-< E-< E-< E-< E-< E-< 
Ul Ul Ul Ul Ul Ul Ul Ul UJ UJ Ul Ul Ul "' address) "'"' "'"' "' "' "'"' "'"' "' "' "' "' 0 0 0 

00 1 

0 0 2 

0 0 3 

0 0 4 

0 0 5 

0 0 6 

0 0 7 

0 0 8 

0 0 9 

0 0 AH 

0 0 BH 

0 0 CH 

0 0 DH 

0 0 EH 

0 0 FH 

0 0 lOH 

0 0 12H 

0 0 13H 

0 0 14H 

0 0 15H 

0 0 16H 

0 lo l 7H 

0 0 lBH 

Fig. (d) Relation between panel strobe and strobe specification 

for WRT instruction 
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[Operation from l.5V battery] 
Absolute Maximum Ratings at Ta=25~2°C, Voo=OV 

Maximum Supply Voltage Vss2 
vss1 

Maximum Input Voltage VINl Sl,S2,S3,S4,Ml,M2,M3,M4, 
TEST1,TEST3,TEST4,TEST5, 
TEST6,TEST7,10P,OSCIN 

Maximum Output Voltage VouTl OSCOUT,TEST2,CUP2,ALARM1, 
ALARM2,LIGHT,T4 

VOUT2 All segment drivers, 
COM1,COM2,CUP1 

-4.0 
-4.0 

vssl-0.3 

vssl-0.3 

Vss2-0.3 

unit 
to +0.3 v 
to +0.3 v 
to +0.3 v 

to +0.3 v 

to +0.3 v 

Operating Temperature Topg 
Storage Temperature Tstg 

-20 to +65 °C 
-30 to +125 °C 

Allowable Operating Ranges at Ta=25±2°C,Vpo=OV min 
-1.65 

typ max unit 
Supply Voltage Vssl -1. 3 v 

vss2 
"H"level Input Voltage VIH 

vss1=-l.3 to -l.65V -3.3 -2.4 
0 

v 
v 

"L"level Input Voltage VIL 

Vss1=-l.55V,Sl,S2,S3,S4, -0.2 
Ml,M2,M3,M4 
Vss1=-l.55V,Sl,S2,S3,S4, VSSl 
Ml,M2,M3,M4 

vss1+0.2 v 

Operating Frequency fopg Vss1=-l.3 to -l.65V, 32 33 kHz 
Ta=-20 to +65°C 

Electrical Characteristics at Ta=25±2°c, Voo=OV 
Input Resistance rINl Vssl=-l.55V,Note 1 

rIN2 VSSl=-l.55V,TESTl,TEST3, 
TEST4,TEST5,TEST6,TEST7 

rIN3A Vssl=-l.55V 

rIN3B 
"H"level Output Voltage VoHl 

TRl:VIL=Vssl+0.2V,Note 2 
Vss1=-l.55V,TR2:Note 2 
vss1=-l.55V,IoH=-0.4uA, 
segment driver 

min 
200 

1 

10 

200 
-0.2 

typ max 
2000 

100 

100 

2000 

"L"level Output Voltage VoLl vssl=l.55V,IoH=-0.4uA, vss2+0.2 

"H"level Output Voltage VQH2 

"M"level Output Voltage VoM 

"L"level Output Voltage VQL2 

"H"level Output Voltage VOH3 

"L"level Output Voltage VOL3 

"H"level Output Voltage VOH4 

"L"level Output Voltage VoL4 

Output Voltage 
(Doubler) 

Current Dissipation 

Oscillation Start 
Voltage 

vss2 

roo 

Vstt 

segment driver 
Vss1=-l.55V,IoH=-0.4uA, -0.2 
COM1,COM2 
Vss1=-l.55V,IoH=-4uA, vss1-o.2 vss1+0.2 
IoL=4uA,COMl,COM2 
vss1=-l.55V,IoL=4uA, vss2+0.2 
COM1,COM2 
vss1=-l.35V,IoH=-250uA -0.65 
ALARMl,LIGHT 
Vss1=-l.35V,IoL=250uA 
ALARMl,LIGHT 
vss1=-l.35V,IoH=50uA, 
ALARM2 

vss1+0.65 

-0.65 

Vss1=-l.35V,IoL=50uA, 
ALARM2 

vss1+0.65 

c1=C2=0.luF, 
vss1=-1.35v 

-3.3 

Cl=C2=0.luF,Co=Cg=20pF, 2.0 
Cr=25kohm,vss1=-l.55V (Note 3) 
C1=C2=0.luA,Co=Cg=20pF, -1.35 
CI=25kohm 

-2.5 

Oscillation Hold 
Voltage 

VHOLD Cl=C2=0.luF,Co=Cg=20pF, -1.65 
CI=25kohm 

-1. 3 
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unit 
kohm 
kohm 

kohm 

kohm 
v 

v 

v 

v 

v 

v 

v 

v 

v 

v 

uA 

v 

v 



Oscillation Start Time tstt 

LC5700N 

Cl=C2=0.luF,Co=Cg=20pF, 
CI=25kohm,Vss1=-l.35V 

Built-in Capacitance lOP External terminal 
for Oscillation 20P OSC OUT 

min 

8 

16 

typ 

10 
20 

max unit 
10 

12 
24 

sec 

pF 
pF 

Note 1: Applicable to S2,S3,S4. Note 2: Applicable to Ml,M2,M3,M4. 
May be applicable to Sl 
according to input port option. 

May be applicable to Sl 

Note 3: Differs with mask ROM contents. 
according to input port 
option. 

[Operation from 3V battery] 
Absolute Maximum Ratings at Ta=25~2°C,Voo=OV 

Maximum Supply Voltage Vss2 
VSSl 

Maximum Input Voltage VINl TEST1,TEST3,TEST4,TEST5, 
TEST6,TEST7,10P,OSCIN 

VIN2 Sl,S2,S3,S4,Ml,M2,M3,M4 
Maximum Output Voltage VOUTl TEST2,CUP2 

VOUT2 All segment drivers, 
COM1,COM2,CUP1,ALARM1, 
ALARM2,LIGHT,T4 

Operating Temperature Topg 
Storage Temperature Tstg 

Allowable Operating Ranges at Ta=25~2°C,Voo=OV 
Supply Voltage VSS2 

VSSl 
"H"level Input Voltage VIH Sl,S2,S3,S4,Ml,M2,M3,M4 
"L"level Input Voltage VIL Sl,S2,S3,S4,Ml,M2,M3,M4 
Operating Frequency fopg Ta=-20 to +65°C 

Electrical Characteristics at Ta=25±2°C,Voo=OV 
Input Resistance 

"H"level Output Voltage 

"L"level output Voltage 

"H" level Output Voltage 

rINl 
rIN2 

rIN3A 

rIN3B 
VOHl 

VOLl 

VoH2 

Vss=-2.9V,Note 1 
Vss2=-2.9V,TEST1,TEST3, 
TEST4,TEST5,TEST6,TEST7 
vss2=-2.9V,VIL=Vss2+0.2v, 
TRl:Note 2 
Vss2=-2.9V,TR2:Note 2 
Vss2=-2.9V,IoH=-0.4uA 
segment driver 
Vss2=-2.9V,IoL=0.4uA 
segment driver 
vss2=-2.9V,IoH=-4uA, 
COM1,COM2 

unit 
-4.0 to +0.3 v 
-4.0 to +0.3 v 

vss1-o.3 to +0.3 v 

vss2-0.3 to +0.3 v 
Vss1-0 .. 3 to +0.3 v 
vss2-o.3 to +0.3 v 

-20 to +65 oc 
-30 to +125 oc 

min typ max unit 
-3.6 -2.0 v 
-3.6 -1. 3 v 
-0.2 0 v 
Vss2 vss2+0.2 v 

32 33 kHz 

min typ max unit 
200 2000 kohm 

1 100 kohm 

10 100 kohm 

200 2000 kohm 
-0.2 v 

Vss2+0.2 v 

-0.2 v 

"M"level Output Voltage VOM Vss2=-2.9V,IoH=-4uA, vss2;2-o.2 vss2;2+0.2 v 

"L"level Output Voltage VOL2 
IoL=4uA,COMl,COM2 
Vss2=-2.9V,IoL=-4uA, 
COM1,COM2 

"H"level Output Voltage VoH3 Vss2=-2.4V,IoH=-250uA, 
ALARMl,LIGHT 

"L"level Output Voltage VoL3 Vss2=-2.4V,IoL=250uA, 

ALARf'tl,LIGHT 

vss2+0.2 v 

-0.65 v 

Vss2 +0.65 v 
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min typ max unit 
"H"level Output Voltage VOH4 Vss2=-2.4V,IoH=-50uA, -0.65 v 

ALARM2 
"L"level Output Voltage VOL4 Vss2=-2.4V,IoL=50uA, vss2 +0.65 v 

ALARM2 
Output Voltage (Hal ver) vss1 Vss2=-2.8V,C1=C2=0.luF -1. 35 v 
Current Dissipation Ioo1 Vss2=-2.9V,Co=Cg=20pF, Note 3 uA 

Cr=25kohm,C1=C2=0.luA 
Ioo2 Vss2=2.5V,heavy load, 70 uA 

C1=CcO. luF Note 4 
Oscillation Start Vstt vss1=Vss2,c1=C2=0.luF, -1. 35 v 
Voltage,vss1 Co=Cg=20pF,CI=2skohm 
Oscillation Hold VHOLD vss1=1;2vss2, -3.6 -2.6 v 
Voltage,Vss2 c1=C2=0.luF, 

Co=Cg=20pF,Cr=25kohm 
Heavy load,Vss1=Vss2. -3.6 -1.3 v 
CI=25kohm,co=Cg=20pF, 
c1=C2=0.luF 

Oscillation Start Time tstt vss1=Vss2=-2.9V, 10 sec 
C1=C2=0.luF,Co=Cg=20pF,CI=25kohm 

Built-in Capacitance lOP External terminal 8 10 12 pF 
for Oscillation 20P osc OUT 16 20 24 pF 

Note 1: Applicable to S2,S3,S4. May be applicable to Sl according to input 
port option. 

Note 2: Applicable to Ml,M2,M3,M4. May be applicable to Sl according to 
input port option. 

Note 3: Differs with mask ROM contents. 
Note 4: Heavy load: At the time of initialize, lamp or buzzer drive. 
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LC5732 a Single-Chip 4-Bit Microcomputer 
(with LCD Driver) 

The LC5732 is a C-MOS 4-bit microcomputer that operates on '19~' ~,oltage, very low 
current and contains an LCD driver. It also contains a 4-bi t J?~;:'as,lel processing 
ALU, a program memory ROM, abundant LCD segment outputs, a presca:i,er, a 32.768KHz 
crystal oscillatior. 
It is especially suited for use in high-grade timepiece, time controll~r/ LCD 
game with timepiece applications. 

(1) Hardware features 
Supply voltage: l.5V or 3.0V typ. (mask option) 
Very low current dissipation: 
3.0uA typ. (l.5V supply, during timekeeping operation) 
l.5uA typ. (3.0V supply, during timekeeping operation) 
Crystal oscillation for timekeeping (32.768kHz crystal connected externally) 
or CR oscillator 
Abundant output pins 

Drivable LCD panel 
1/2 bias 1/3 duty 
1/2 bias 1/2 duty 
Static 

for LCD panel drive (27 pins) 
Number of drivable LCD segments 
81 segments 
54 segments 
27 segments 

On-chip melody function: 3 octaves 
Input/output pins 

Number of inputs: 8 
Control output pins: 3 pins 

Possible to use LCD panel drive output pins as ports for output only 
(mask option) 

ROM: 2048 x 8 bits 
RAM: 48 x 4 bits 
On-chip step-up circuit/step-down circuit 
Shipping style: Chip (or QIP64) 

(2) Software features 
Powerful instruction set: 92 instructions 
Table read instruction 
1-level subroutine nesting 
On-chip 15-bit divider for timekeeping (delivers overflow signal every 
64ms/100ms/500ms when X'tal OSC is used) 
Halt function 
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(3) System block diagram 

Cl.P2 

(4) Pad assignment 

LIGHT 051 

ALM1 052 

ALM2 053 
VSS2 054 
VSS1 055 

BAK 056 

VDD 0 1 

S4 02 
S3 03 

M1 04 

M2 05 
M3 06 
M4 07 

&c 
I- I-
C/) !3 
~ I-

ALM 1-2 LIGHT Sl-54 KHl4 COMr.3 '2' I segments 

p .. -
dividcr 

.., 
~ 

8 
0 so 

.., N 

~ ~ w w 
C/) C/) 

ll!HODY "-KT 
( 3 ocfov<'s) 

-o Cl'I co ~ -\!) \!) \!) \!) 
WW !Joi w 
C/) C/) C/) 

t--
\!) 
w 
C/) 

LCD driver 

•vmmt PLA 

ID Ill 
~ 

.., N ~ 
~ 

C> \!) C> w w w w w 
C/) C/) C/) I/) I/) 

0000000000000 
49 48 47 46 45 44 43 42 41 4() 39 38 37 

10 11 12 13 14 15 16 17 18 19 20 21 22 23 
DDDDDDOODDDDDD 

~ 
Ill IDt--COCl'I~~~ 

.., 
~ 

Ill ID t--

i5 N N N N 
i:5~i5i5C>l.!>C> C> C> C> C> C> 

!H w !H~!H!Hllllll~ w w w ~ ~ C/) C/) C/) C/) 

360 

350 

340 

330 

320 

31 D 

300 

290 

26'0 

270 

260 
250 

0 
240 

COM2 

T3 
OSCOUT 
10P 
OSCIN 
RES 
S1 
S2 
CUP2 
CUP1 
32Hz 
TEST 

COM1 

* SEG14 to SEG27 can be used for output ports. (Mask option) 
Chip size: 4.6lmm x 3.54mm 
Chip thickness: 480um 
Pad size: 120um x 120um 
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(5) Package 
Case Outline 3026B-Q64BIC 
(unit: mm) 

Sample Application Circuit 
(1) Ag battery-used application 

(1/2 bias 1/3 duty) 

LC5732 

*: 4 segment outputs are used for 
output ports. 

M1 

-IHH H f---IM2 

• c~ ·~ ·~ ·~MJ 

• ·~~~ ~~M4 

key matrix 

X'tal OSC 

LCD 
( 1/2bias, 

1 /3duty) 

23x3:69 

segmen 
oulputs 

1.sv CAg > 

SANYO: QIP64B 2.15 

(2) Li battery-used application 
(1/2 bias 1/3 duty) 
*: 4 segment outputs are used for 

output ports. 

INPUT PORT 
M1-4, 51-4 

Ji 

M1 SEG 
our 

M2 

M3 

M4 
VDD 

Vss 1 

V552 
CUP1 

SCINCUP2 

SCOUT 

CR OSC 

LCD 
(1/2bias, 

1/3duty) 

23x3=69 

Q.1u 

3-0V 

o.1u 
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(3) EXT-V-used application (1/2 bias 1/3 duty) 

184 

*: 4 segment outputs are used for output ports. 

J* COM1 
CCJ.12 
CCJ.13 

5EG 
OUT 

LCD 
(1/2bias, 

1/3 duty} 

23x3:69 

segment 
outputs 

Voo 1---.-----.,__-~ 
o.1u 

51 Vss 1 
c=:H:::==:J52 

~z Vs5 21-----. 
CUP1 

o.1u 
= 32. 768 OSCIN CUP2 

.---_kH_z--<,O&:oUT 

-----110PF 

INPUT PORT 
M1-4, 51-4 

ALM1t------' 
OUT 
ALM2o------+-~ 
OUT 

LIGHTt------+--H 
OUT 

X'tal 05C 



CMOS LSI 

Single-Chip 4-Bit Microcomputer 
(with LCD Driver) 

® 12710 

The LC5800 is a C-MOS 4-bit microcomputer that operates on low voltage, very small 
current and contains an LCD driver. It contains a 4-bit parallel processing ALU, 
many LCD segment outputs, many I/O ports, a prescaler, and a 32.768kHz crystal 
oscillator. 
It is ideally suited for use in desk-top calculator, camera, speech synthesis LSI 
controller, equipment controller applications as well as high-grade game watch/ 
clock applications. 

(1) Hardware features 
Supply voltage: l.SVor 3.0V (typ.) (mask option) 
Very small current dissipation : 

3.0uA typ. (l.SV supply voltage, at watch/clock operating mode) ~~-

1.SuA typ. (3.0V supply voltage, at watch/clock operating mode) 
Built-in crystal oscillator for watch/clock (32,768kHz crystal connected 
externally) 
Many output pins for LCD panel drive (42 pins) 

Drivable LCD panel Number of drivable LCD segments 
1/3 bias 1/3 duty 126 segments 
1/2 bias 1/3 duty 126 segments 
1/2 bias 1/2 duty 84 segments 
Static 42 segments 

Many input/output pins 
Ports for input only : 2 ports/8 pins 
Input/output common ports : 2 ports/8 pins 
Control output pins : 4 pins 

Possible to use LCD panel drive output pins as ports for output only 
(mask option) 
With initial reset pin 
ROM : 2048 x 16 bi ts 
RAM: 152 x 4 bits 
Cycle time: 244usec. (or 122usec./mask option) 
Built-in step-up circuit, step-down circuit 
Shipping style : Chip (or QIP80) 

(2) Software features 
Powerful instruction set : 121 instructions 
8-level subroutine nesting (also used for interrupt) 
External interrupt function 
15-bit divider for watch/clock 
Built-in counter for 1/100-second chronograph 
Built-in 10-bit p~ogrammable timer 
HALT function 
Automatic select of all address (direct addressing type) 
Built-in data pointer 
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(3) Application development tools 
For performing application development, the evaluation chip (LC5899) and the 
specialized application development tools are prepared. 

SDS410 system 
Application development program of microcomputer can be made in assembly 
language (edit, assemble). 
EVA510 + TB51 +display board + LC5899 
By connecting to the SDS410, application development program can be 
corrected and debugged. The EVA510 is a control ROM-replaced version 
of the EVA410. 
TB51 +display board+ LC5899 
By using the EPROM (2732) with application development program data 
written in, mounting evaluation can be performed. 

Equivalent Circuit Block Diagram 

AIAAM 
Pl-P4 M1-M4 CNTl-2 LIGHT 51-54 Kl-114 COMb-3 

Application Areas 

chrano counkr 
<VllO •cl 

prnot timer 
(10 bbl 

1) Multifunction watch/clock with calculator 
2> Controller of speech synthesis LSI 
3) Watch/clock with memory (external memory) 
4) Controller of camera 
5) Mechanical controller of VTR, radio cassette, deck, etc. 
6) Controller of telephone dialer, etc. 
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Sample Application Ci~cuits 
(1) Typical application circuit using 

Ag battery (1/3 bias 1/3 duty) 

Pt COM! LCD 
P2 COM2 ( Y:i bias 'iJ duty ) 
Pl COM3 
I'll. 

42 x3 =126 max 

Kt 
SEG 
our 

K2 

K3 

K4 

~y mc1trix voo 
t.SV ("9) 

St Vsst 
sz 
S3 O.tu 
54 V552 

Ml O.lu 
M2 V553 
M3 
M4 QJPI 

0. tu 
OSCIN ClP2 

OSC OUT 

IOPF ALARM 
OUT 

OUTI 

-l? 
OUT 

OJT2 
OUT 

LIGHT 
15 OUT 

~ 
----

Pad Assignment of LSI Chip 

(2) Typical application circuit using 
Li battery (1/2 bias 1/3 duty) 

Pt COM! LCD 
P2 COM2 < Y2 bias 1h duty> 
P3 COM3 - . 

"""'~J 
P4 

SEG Kt OUT 

K2 

K3 

K4 

key matrix voo 
O.tu 

St 
S! 

Vsst 3.0V 

53 
54 V552 

Mt 
M2 V553 
M3 
M4 CLP! --i 

O.lu 

1a OSCIN ClP2 

OSCOUT 

XlPF ALARM 
OUT 

gAllrM PORT1 1-Pll.,Ml-:J OUT! 
PORT OUT 
~~~~"-~ OUT2 

OUT 

RES LIGHT 
BA.K OUT 

3044B-Q80AIC 
COM! 07# aooaoaooaoaaaoaooaaaoooN>Z 

11" 75 " 7J 12 11 :111 "" 11 11ISua112 fl fO SHI 5751 B TEST 
' g ~ 

Case Outline 
( unit:mm) 

54 01' 
CNT1 OIO 

CNTZ 01/ 
LIGHT 012 
AlNl4 DIJ 
~a .. 

~8? 
OSCIH 02 
cs:aK Dl 
dJ Bs 

T4 Of 
S1 D 7 
Pt DI 
P2 DI. 
Pl D» 
P4 0// 

cOM2 au 
/J /4 /5 /6 11 II II 20 21 212J 14 25 26 21 21 21 JO JI J2 D J4 

CQ.13 D DD D a D 0 D D 0 a D D D D D a D a D D D 

CHIP SIZE 
CHIP T HICl<NESS 
PAD SIZE 

•gmcnt cir lwrs 
7. 44 mm x 5.611 mm 
480 um 
t20um x 120 um 

510 S2 

~w 
:=3 ~l 
~~~ 
450 INT 

440 RES 
4JD Kt 

420 K2 
410 K3 

400 114 

JID (VDD) 
JID (YSS) 
J70 BAK 
JfD TEST 
JSD TEST 

SANYO' QIPSOA 
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Pad Name and Coordinates 

Pin assignment of QIPBO ~----------------------
Pin assignment of QIPBO __ 

pad Pin name X !Pad Pin name X Y 
No. (µ•) No. ( µ111) 

7 VDD -3560 

y 

(µIll) 

+ 193 30 44 RES +3560 
( /1111) --

- 314 
+ 676 
+ 856 
+1083 

+1264 

7 OSCIN II + 12 32 45 INT II 

79 

OSCOUT 
10P 

T4 
S3 
Pl 

P2 

II - 168 
II - 348 

II - 5 27 
II - 708 
II - 888 
II -1068 
II -1247 

____ '!_ ______ -:::_1_i28 ___ _ 

33 46 TEST2 
34 47 TEST1 

35 ~ M4 

II 

II 

II 

36 49 M3 II 

37 50 M2 II 

38 51 M 1 II 

39 5~ S2 II 

+1444 
+1623 

+1804 
+1983 
+2294 

8 11 P4 
12 COM2 

II -1608 
II - 2146 

~Q 5 3+---~-------+--_'!__ _____ _ 
- 54 TEST II 

41 55 CUP2 
42 56 CUP1 
43 57 Seg 

II 

+2475 
+2684 

COM3 II -2684 
-3042 II 

+3256 
+3065 

II 

II 

-2810 II 

-2516 II 
f-'-4-"-14-"-5~=i---+----~-7_7_0_ ~-----

45 59 +2475 II 

-2221 II 

II 

II 

46 60 
47 61 
48 62 

+2179 
+1884 
+1588 

II 

II 

II 

II 

II 
49 -~ ------- 2_)_294 ___ _ 
50 64 + 998 

II 

II 

II 51 65 + 693 II 

- 438 II 

- 133 II 

52 66 
53 67 

+ 386 II 

+ 81 II 

+ 174 
+ 480 
+ 786 
+1093 
+1398 

+1703 
+2010 
+2315 

II 

II 
l--'5--'14f-"--~=!---- ------t--=--2~~----r--__'!___ __ 

55 69 - 532 II 

II 56 70 - 837 II 

II 

II 

57 71 
58 72 

-1143 II 

-1450 II 

II 

II 
5 9 7 3 -+---------+--- 1 7 5 ~--+-_____!'- ----
6 ~ 74 -2061 II 

II 61 75 
+2621 II 62 76 

seg +2928 /1 63 77 seg 

TEST +3560 II 64 ~ COM1 
TEST II -2473 65 79 S4 
BAK II -2253 66 Bq CNT1 
(VSS) II -2031 67 81 CNT2 

(VDD) II -1851 6S 82 LIGHT 

f--=.::i.--=i----::K~4----+--11---+----'-15~4~5=------j 69 8~ ALARM 
K3 II -1110 70 84 VSS3 

K2 II - 928 71 85 VSS2 
Kl II - 494 72 86 VSS1 

-2367 
-2674 
-2980 
-3560 

II 

II 

// 

II 

II 

" 
II 

II 

II 

II 

II --
+2079 

+1832 
+1272 
+1092 
+ 913 
+ 733 
+ 552 

II + 372 ------'-----------

Th~ above pad coordinates are such that the chip center is taken as the 
origin and the values of (X,Y) represent the coordinates of the center of 
each pad. 
Pins 24, 31 of QIP80 : NC 
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Pin Description 

Pad No. Pin Name Input/Output 8irfuit . on iguration Function 

2 OSCIN Input Yoo 32. 768kHz crystal is connected across 

S~M OSCIN and OSCOUT for oscillation. 
3 OSCOUT Output Used as reference clock and system 

551 clock for watch/ clock. 

4 lOP Yoo Connected to OSCOUT and used oscil-- o-JfiT lation phase compensation capacitor. 

53 Sl 

~ 
Ports for input only 

52 S2 
6 

With 16ms or 64ms chattering elimi-
7 S3 Input ...... nator • ..., 

79 S4 8' By applying Vnn to Sl to S4 simultane-
~.>( ously, LSI inside is reset. (mask op-

~ ti on) 

8 Pl 

H 
Input/output pins for selecting the 

9 P2 6 following 2 operations with instruc-o-r- ·n 10 P3 8' tion. 
11 P4 r .>( 

(1) Input pin for fetching data 
Input/Output _Ii ~ into RAM. 

51 Ml 

~ 
(2) Output pin for outputting data 

50 M2 from RAM. 
49 M3 
48 M4 

43 Kl (1) Input pin for fetching data 
42 K2 Yoo into RAM through 16ms or 64ms 
41 K3 Input 

~~ 
chattering eliminator. 

40 K4 (2) K4 signal is used to operate 
8' decimal counter (for 1/100-,.- .>( 

~ second count) inside LSI with 
instruction. 

45 INT Input 

~$.J 
External interrupt request control 
input pin. 

~ J, ~ 

44 RES Input Input pin for resetting LSI inside. 

* 37 BAK (-) power supply pin for logic unit 
inside LSI. 
When using 3.0V supply, a capacitor 
must be connected across BAK and Vnn 
to prevent logic unit from malfunc-
tioning. 

80 CNTl 
Output 

~ 
Pins for output only 

81 CNT2 
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Pad No. Pin Name Input/Output Circl,lit 
Configuration Function 

82 LIGHT Output 

~ 
Pin for output only. 
Suited for outputting signal to 
drive transistor for light. 

I----· 
83 ALARM Output Pin for output only. 

--t Used to output 4kHz, 2kHz, lkHz mod-
ulation signal with instruction. 
Also used to output non-modulation 
signal. 

l VDD (+) Power supply pin. 

84 vss3 (-) power supply pin. 
85 Vss2 l. 5V/3. OV selectable with mask 
86 Vss1 option. 

For 1. 5V use, apply (-) side to Vssl 
For 3. OV use, apply ( - ) side to Vss2 

Also used as power supply for LCD 
drive. 

~-"' 
1.5V USE J.O V US! 

static ~bias Y, Mia stGtic-1 ~bias l Y,blas 

voo ·· j:f T _:tr· 
~1r FIFr' V551 ·· ri. 

:~-~r 1~11~·· 1~·~: vss2 · · .Jl 
V553-· :.: .. r ----~ ... .J .. .J ····'* 

The above Table shows how to connect 
external parts in each case. 

55 CUPl Pins for connecting voltage step-up 
56 CUP2 (step-down) capacitor. 

78 COMl voo Output pins for LCD panel common 
12 COM2 Output f, electrode. 
13 COM3 The following pin is used in each case. 

Static 1/2 duty 1/3 duty 
COM1 0 0 0 
COM2 - 0 0 

2- COM3 - - 0 
VSST /V552 Alte~ating 32Hz 32Hz 43Hz frequency 

14 Output pins for LCD panel segments. 
to Also used as output ports with 
22 voo mask option. Segment 

Output , When LSI inside is in reset mode ,32Hz, 
57 

driver <)-< 64Hz or 128Hz static light-up signal 
to mask -

-~553 is outputted at COMl to COM3 and each option 
64 LCD segment output and all LCD panel 

segments light up. 

l- Segment PLA system is adopted to 
Vss1 /VSS2 fvss3 meet the requirements of free pa-

ttern on LCD panel. For segment 
PLA system, refer to the catalog 
o;E LC5700. 
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Cirrl.li t . Function 

1--~~~-t-~~~~-1-~~~~~~-1-c_o_n~tion Output pins for LCD panel segments. 

~:~I"-':~:~ ~;~~o:'. output portc with 

Pad No. Pin Name Inpl.lt/Output 

23 
34 Segment 

Output 
65 driver 
77 

5 TEST3 I Test pins (not used by user). 
6 T4 

35 TEST 
36 TEST 
46 TEST2 
47 TES Tl 
54 TEST 

38 
39 

(Vss> 
(VDD) lBackup power supply pin. 

Normally, not used. 

Note) Ag Battery :@= Vss1, Li Battery : 0 = Vss2 

Operation from Ag Battery [static) 
Absolute Maximum Ratings at Ta=25±2°C,VoD=OV 

Maximum Supply Voltage Vssl 
Vss2 Vss2=VSS3 

Maximum Input Voltage 
• 

VINl Sl-4,Ml-4,Kl-4,Pl-4, 
TEST-3,lOP,OSCIN,INT,RES 
(Ml-4,Pl-4: Input mode) 

Maximum Output Voltage VOUTl TEST3,CUP2,0SCOUT,ALARM, 

Operating Temperature 
Storage Temperature 

LIGHT,CNT1,CNT2,Ml-4,Pl-4 
(Ml-4,Pl-4: Output mode) 

VOUT2 SEGOUT,COMl,CUPl 
To pg 
Tstg 

Allowable Operating Ranges at Ta=25:2°c,voo=OV 

-4.0 to 
-4.0 to 

VSSl-0.3 to 

VSSl-0.3 to 

vss2-o.3 to 
-20 to 

-30 to 

typ 

+0.3 
+0.3 

0.3 

0.3 

0.3 
+65 

+125 

max 
Supply Voltage Vssl 

min 
-1.65 -1. 30 

vss2 
"H"-Level Input Voltage VIH 

"L"-Level Input Voltage VIL 
Operating Frequency fopg 

vss2=vss3 -3.3 
Sl-4,Ml-4,Kl-4,Pl-4,INT, -0.2 
RES, (Ml-4,Pl-4: Input mode) 

VSSl 
Ta=-20 to +65°C 32 

Electrical Characteristics at Ta=25:2°c,voo=OV min 
Input Resistance RINlA Vss1=-l.55V,VIL=Vss1+0.2v, 50 

"H"-Level Output 
Voltage 
"L"-Level Output 
Voltage 
"H"-Level Output 
Voltage 
"L"-Level Output 
Voltage 

"L"-level hold tr.,*l,Fig.l 
RINlB Vssl=-l.55V,"L"-level 200 

pull-in tr.,*l,Fig.l 
RIN2A Vss1=-l.55V,VIL=Vss1+0.2v, 50 

RIN2B 

RIN3 

VOHl 

VOLl 

VOH2 

VOL2 

input mode,"L"-level hold tr., 
*2,Fig.l 
Vss1=-l.55V,input mode,"L"- 200 
level hold tr.,*2,Fig.l 
Vss1=-l.55V,TEST1,2,RES 10 

vss1=-l.55V,IoH=-0.4uA, 
SEGOUT 
Vss1=-l.55V,IoL=0.4uA, 
SEGOUT 
vss1=-l.55V,IoH=-4uA, 
CO Ml 

vss1=-l.55V,IoL=4uA, 
COM! 

-0.2 

-0.2 

-2.4 
0 

vss1+0.2 
33 

typ max 
500 

2000 

500 

2000 

300 

vss2+0.2 

vss2+0.2 

unit 
v 
v 
v 

v 

v 
oc 
oc 

unit 
v 
v 
v 

v 
kHz 

unit 
kohm 

kohm 

kohm 

kohm 

kohm 
v 

v 

v 

v 
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min typ max unit 

"H"-Level Output Voltage VoH3 Vss1=-l.35V,IoH=-250uA, -0.65 v 
ALM, LIGHT, CNTl, CNT2 

"L"-Level Output Voltage VOL3 Vss1=-l.35V,IoL=250uA, vss1+0.65 v 
ALM,LIGHT,CNT1,CNT2 

"H"-Level Output Voltage VoH4 Vss1=-l.55V,IoH=-20uA, -0.2 v 
Ml-4,Pl-4 (Ml-4 ,Pl-4 : 
Output mode) 

"L"-Level Output Voltage VOL4 Vss1=-l.55V,IoL=20uA, Vss1+0.2 v 
Ml-4,Pl-4 (Ml-4,Pl-4 : 
Output mode) 

Output Voltage VSS2 Vssl=-l.35V,Cl=C2=0.luF, -2.5 v 
(doubler) f 0 pg=32.768kHz,Fig.2 
Current Dissipation jiool Vssl=-1. 55V ,standard watch/ 2.0 uA 

clock operation,Cl=C2=0.luF, 
Co=Cg=20pF,CI=25kohm,Fig. 2 

Oscillation Start Vol- Vstt Co=Cg=20pF,CI=25kohm, -1. 35 v 
tage Fig. 3 
Oscillation Hold Vol- VHOLD VBAK=Vss1,Co=Cg=20pF, -1.65 -1.30 v 
tage CI=25kohm,Fig.2 
Oscillation Start Time tstt Vss=-1~35V,Co=Cg=20pF, 10 sec 

CI=25kohm,Fig.3 
Oscillation Correction lOP External pin 8 10 12 pF 
Capacitance 20P OSCO UT 16 20 24 pF 

Operation from Li Battery {Static) 
Absolute Maximum Ratings at Ta=25±2°C,Voo=Ov unit 

Maximum Supply Voltage Vssl VBAK=Vss1 or Vss 2 -4. O to +o. 3 V 
Vss2 VSS2=Vss3, VBAK=VsSl or VSS2 -4. 0 to +0. 3 V 

MaximuminputVoltage VINl 10P,OSCIN,TEST3 VBAK-0.3to0.3 v 
vIN2 sl-4 ,Ml-4 ,Kl-4 ,Pl-4 ,TES Tl, vss2-o. 3 too. 3 v 

TEST2,INT,RES (Ml-4,Pl-4 
Input mode) 

Maximum Output Voltage VOUTl TEST3,CUP2,0SCOUT VBAK-0.3 to0.3 v 
VouT2 SEGOUT,COMl,CUPl, Vss2-0.3to0.3 v 

ALARM,LIGHT,CNT1,CNT2,Ml-4, 
Pl-4 (Ml-4 ,Pl-4 : Output mode) 

Operating Temperature 
Storage Temperature 

To pg 
Tstg 

Allowable Operating Ranges at Ta=25±2°C,Voo=OV 
Supply Voltage VBAK 

Vss2 VSS2=VSS3 

min 
-3.6 
-3.6 

"H"-Level Input Voltage VIH Sl-4,Kl-4,Ml-4,Pl-4,INT,RES -0.4 
(Ml-4,Pl-4 : Input mode) 

"L"-Level Input Voltage VIL 
Operating Frequency fopg Ta=-20 to +65 °C 

Electrical Characteristics at Ta=25±2°C,Voo=ov 
Input Resistance RINlA Vss2=-2. 9V, VIL=Vss2+0. 4V, 

192 

"L"-Level hold.tr. ,*l,Fig. 4 
RINlB Vss2=-2. 9V, "L"-Level pull­

in tr. ,*l,Fig. 4 
RIN2A Vss2=-2.9V,VIL=Vss2+0.4V, 

input mode , "L"-Level hold 
tr., *2 ,Fig. 4 

Vss2 
32 

min 
50 

200 

50 

-20 to +65 
-30 to +125 

typ max 
-1. 3 
-2.0 

0 

Vss2+0.4 
33 

typ max 
500 

2000 

500 

oc 
oc 

unit 
v 
v 
v 

v 
kHz 

unit 
kohm 

kohm 

kohm 



Input Resistance 

"H"-Level Output Voltage 

"L"-Level Output Voltage 
"H"-Level Output Voltage 
;'L"-Level Output Voltage 
"H"-Level Output Voltage 

"L"-Level Output Voltage 

"H"-Level Output Voltage 
"L"-Level Output Voltage 
"H"-Level Output Voltage 

"L"-Level Output Voltage 

Output Voltage 
(halver) 
Current Dissipation 

Oscillation Start Vol-
tage 
Oscillation Hold Vol-
tage 
Oscillation Start Time 

Osci;J.lation Correction 
Capacitance 

LC5800 

min 
RIN2B Vss2=-2.9V,inputmode,"L"- 200 

levelpull-intr.,*2,Fig. 4 
RIN3 
VOHl 

VoLl 
VoH2 
VoL2 
VOH3 

VOL3 

VoH4 
VOL4 

VoH5 

VoL5 

Vss1 

~ool 

Vst:t 

VHOLD 

tstt 

lOP 
20P 

Vss2=-2.9V,TEST1,2,RES 10 
Vss2=-2.9V,IoH=-0.4uA, -0.2 
SEGOUT 
Vss2=-2.9V,IoL=0.4uA,SEGOUT 
Vss2=-2.9V,IoH=-4uA,COMl -0.2 
Vss2=-2.9V,IoL=4uA,COMl 
Vss2=-2.4V,IoH=-250uA, -0.65 
ALM I CNTl. CNT2 
Vss2=-2.4V,IoL=250uA, 
ALM, CNTl , CNT2 
Vss2=-2.4V,IoH=-150u~LIGHT -1. 5 
Vss2=-2.4~,IoL=l50uA,LIGHT 

Vss2=-2.9V,IoH=-40uA,Ml-4, -0.4 
Pl-4 (~ll-4 ,Pl-4 :Output mode) 
Vss2=-2.9V,IoL=40uA,Ml-4, 
Pl-4 (Nl-4 ,Pl-4 :Output mode) 
Vss2=-2.9V,Cl=C2=0.luF, 
fopg=32. 768kHz 
Vss2=-2. 9V ,standard watch/ 
clock operation,Cl=C2=0.luF, 
C0 =Cg=20pF,CI=25kohm,Fig. 5 
Vss1=Vss2,Cc=Cg=20pF, -1.35 
CI=25kohm,Fig. 6 
VBAK=Vss1""Vss2=2/2,Co=Cg= 
20pF,CI=25kohm,Fig. 5 
Vss1=Vss2=-2.9V,Co=Cg=20pF, 
CI=25kohm,Fig. 6 
External pin 8 
OSCO UT 16 

Operation from EXTV {Static) 

typ max unit 
2000 kohm 

300 kohm 
v 

v 55 2+0.2 v 
v 

Vss2+0.2 v 
v 

Vss2+0.6s v 

v 
vss2+1. 5 v 

v 

Vss2+0.4 v 

-:)...35 v 

1.0 uA 

v 

-2.6 v 

10 sec 

10 12 pF 
20 24 pF 

Absolute maximum Ratings at Ta=25~2°c,voo=OV 
Maximum Supply Voltage vss2 Vss2=Vss3 
Maximum Input Voltage VINl 10P,OSCIN,TEST3 

VIN2 Sl-4,Ml-4,Kl-4,Pl-4,TESTl, 
TEST2,INT, RES 

unit 
-4.0 to +0.3 V 

Vss1-0.3 to 0.3 v 
Vss2-o.3 to 0.3 v 

(Ml-4,Pl-4 : Input mode) 
Maximum Output Voltage VOUTl TEST3,CUP2,0SCOUT 

VOUT2 SEGOUT,COMl,CUPl,ALARM, 
LIGHT,CNT1,CNT2,Ml-4,Pl-4, 
(Ml-4,Pl-4: Output mode) 

Operating Temperature Topg 
Storage Temperature Tstg 

Allowable Operating Ranges at Ta=2s±2°c,voo=OV 
Supply Voltage Vss2 vss2=Vss3 
"H"-Level Input Voltage VIH 

"L"-:Cevel Input Voltage VIL 

Sl-4,Ml-4,Kl-4,Pl-4, 
INT, RES, 
(Ml-4,Pl-4: Input mode) 

Operating Frequency fopg Ta=-20 to +65°C 

vss1-o.3 to 0.3 v 
vss2-0.3 to 0.3 v 

-20 to +65 oc 
-30 to +125 oc 

min typ max unit 
-3.6 -2.0 v 
-0.4 0 v 

vss2 VSS2+0.4 v 
32 33 kHz 
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Electrical Characteristics at Ta=25:2°c,voo=OV min typ 
50 

max 
Input Resistance RINlA VSS2=-2.9V,VIL=Vss2+0.4V, 

"H"-Level Output 
Voltage 
"L"-Level Output 
Voltage 
"H"-Level Output 
Voltage 
"L"-Level Output 
Voltage 

"L"-Level hold tr.,*l,Fig.13 
RINlB Vss2=-2.9V,"L"-Level 200 

pull-in tr.,*l,Fig.13 
RIN2A Vss2=-2.9V,VIL=Vss2+0.4V, 50 

RIN2B 

RIN3 
VoHl 

VOL! 

VOH2 

VOL2 

input mode,"L"-Level hold 
tr.,*2,Fig.13 
vss2=-2.9V,input mode, 200 
"L"-Level tr.,*2,Fig.13 
Vss2=-2.9V,TEST1,2,RES 10 
vss2=-2.9V,IoH=-0.4uA, -0.2 
SEGOUT 
Vss2=-2.9V,IoL=0.4uA, 
SEGOUT 
Vss2=-2.9V,IoH=-4uA, 
COM! 
Vss2=-2.9V,IoL=4uA, 
COM! 

-0.2 

500 

2000 

500 

2000 

300 

vss2+0.2 

vss2+0.2 

unit 
kohm 

kohm 

kohm 

kohm 

kohm 
v 

v 

v 

v 

"H"-Level Output VOH3 vss2=-2.4V,IoH=-250uA, -0.65 v 
Voltage ALM,LIGHT,CNT1,CNT2 
"L"-Level Output VOL3 vss2=-2.4V,IoL=250uA, vss2+0.65 v 
Voltage ALM,LIGHT,CNT1,CNT2 
"H"-Level Output VOH4 Vss2=-2.9V,IoH=-40uA,Ml-4, -0.4 v 
Voltage Pl-4 (Ml-4,Pl-4:0utput mode) 
"L"-Level Output VOL4 Vss2=-2.9V,IoL=40uA,Ml-4, Vss2+0.4 v 
Voltage Pl-4, (Ml-4,Pl-4:0utput mode) 
Current Dissipation I Iool Vss2=-2.9V,standard watch/ 5.0 uA 

clock operation,Co=Cg=20pF, 
CI=25kohm,Fig.14 

Oscillation Start Vstt vss1=vss2,co=Cg=20pF, -2.2 v 
Voltage CI=25kohm,Fig.15 
Oscillation Hold VHOLD VBAK=Vss2,Co=Cg=20pF, -2.0 v 
Voltage CI=25kohm,Fig.14 
Oscillation Start tstt Vss1=Vss2=-2.9V,Co=Cg=20pF, 10 sec 
Voltage CI=25kohm,Fig.15 
Oscillation Correction lOP External pin 8 10 12 pF 
Capacitance 20P OSCOUT 16 20 24 pF 

Operation from Ag Battery [1/2 bias,1/2 duty] 
Absolute Maximum Ratings at Ta=25±2°c,v00=ov unit 

Maximum Supply Voltage Vssl 

Maximum Input Voltage 

Maximum Output Voltage 

Operating Temperature 
Storage Temperature 

Vss2 
Vrnl 

Vourl 

VoUT2 
To pg 
Tstg 

vss=Vss3 
Sl-4,Ml-4,Kl-4,Pl-4,'IESTl-3 
lOP,OSCIN,INT,RES (Ml-4, 
Pl-4 : Input mode) 
TEST3,CUP2,0SCOUT,ALARM, 
LIGHT,CNT1,CNT2,Ml-4,Pl-4 
(Ml-4,Pl-4 : Output mode) 
SEGOUr,COMl-2,CUPl 

Allowable Operating Ranges at Ta=25±2°c,v00=0V 

-4.0 to +o. 3 
-4.0 to +0.3 

Vssl -o. 3 to o. 3 

Vss1-0.3 to 0.3 

Vss2-0.3 to0.3 
-20 to +65 

-30 to +125 

min typ max 
Supply Voltage Vssl -1.65 -1. 30 

vss2 
"H"-Level Input Voltage VIH 

"L"-Level Input Voltage VIL 

vss2=vss3 
Sl-4 ,Ml-4.Kl-4, Pl-4, INT, RES 
(Ml-4,Pl-4 : Input mode) 

Operating Frequency fopg Ta=-20 to +65 °C 
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-3.3 -2.4 
-0.2 0 

Vss1 Vss1+0.2 
32 33 

v 
v 
v 

v 

v 
oc 
oc 

unit 
v 
v 
v 

v 
kHz 
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Electrical Characteristics at Ta=25±2°C,VDD=OV min 
50 

typ max unit 
Input Resistance RINlA 

RINlB 

RIN2A 

RIN2B 

RrN3 
"H"-Level Output Voltage VOHl 

"L" ~Level Output Voltage VoLl 

"H"-Level Output Voltage VoH2 

"M"-Level Output Voltage VoM 

"L"-Level Output Voltage VOL2 

"H"-Level Output Voltage VoH3 

"L"-Level Output Voltage VoL3 

"H"-Level Output Voltage VoH4 

Vss1=-1.ssv,vrL=Vss1+0.2v, 
"L"-level hold tr., *l ,Fig. 1 
Vss1=-1.55V, "L"-level pull­
in tr., *l ,Fig. 1 

200 

Vss1 =-1. 55V, v 1L=Vssl +o. 2v, 
input mode, "L"-level hold tr., 
*2,Fig. 1 

50 

Vss1=-1.55V, input mode, "L"­
level hold tr., *2 ,Fig. 1 
Vss1=-l.55V,TEST1,2,RES 
Vssl=-l.55V,IoH=-0.4uA, 
SEGOUT 
Vss1=-l.SSV,Io1=0.4uA, 
SEGO UT 

Vss1=-l.55V,IoH=-4uA, 
COMl-2 

200 

10 
-0.2 

-0.2 

500 kohm 

2000 kohm 

500 kohm 

2000 kohm 

300 kohm 
v 

vss2+0.2 v 

v 

Vss1=-1.55V,IoH=-4uA, vss1-o.2 vss1+0.2 v 
IoL,=4uA,COMl-2 
Vss1=-l.55V,IoL=4uA, Vss2+0.2 v 
COMl-2 
Vss1=-l.35V,IoH=-250uA, -0.65 
ALM,LIGHT,CNT1,CNT2 
Vss1=-l.35V,IoL=250uA, 
ALM,LIGHT,CNT1,CNT2 
Vss1=-l.55V,IoH=-20uA, -0.2 
Ml-4,P1-4 (Ml-4, Pl-4 : 

v 

vssi+o.65 v 

v 

"L"-Level Output Voltage VOL4 
Output mode) 
Vss1=-l.55V,IoL=20uA, 
Ml-4,Pl-4 (Ml-4,Pl-4: 

vss1+0.2 v 

Output Voltage VSS2 
(doubler) 
Current Dissipation jrDDj 

Oscillation Start Vol.,.. Vstt 
tage 
Oscillation Hold Vol- VHOLD 
tage 
Oscillation Start Time tstt 

Oscillation Correction lOP 
Capacitance 20P 

Output mode) 
Vssl=-l.35V,Cl=C2=0.luF, 
f 0 pg=32.768kHz,Fig.2 
Vssl=-1. 55V ,standard watch/ 
clock operation,Cl=C2=0.luF, 
Co=Cg=20pF,CI=25kohm,Fig. 2 
C0 =Cg=20pF,CI=25kohm, -1.35 
Fig. 3 
VBAK=Vssl,Co=Cg=20pF, -1.65 
CI=25kohm,Fig. 2 
Vss1=-l.55V,Co=Cg=20pF, 
CI=25kohm,Fig. 3 
External pin 8 
OSCO UT 16 

-2.5 

2.0 

-1. 30 

10 

10 12 
20 24 

v 

uA 

v 

v 

sec 

pF 
pF 

Operation from Li Battery [1/2 bias, 1/2 duty) 
Absolute Maximum Ratings at Ta=25±2°C,VDo=OV unit 

Maximum Supply Voltage Vssl VBAK=Vssl or Vss2 -4. O to +o. 3 V 
Vss2 Vss2=Vss3 I VBAK=Vssl or Vss2 -4. 0 to +o. 3 v 

Maximum Input Voltage VINl 10P,OSCIN,TEST3 VBAK-0.3to0.3 V 

VrN2 Sl-4,Ml-4,Kl-4,Pl-4,TESTl, vss2-0.3to0.3 v 
TEST2,INT,RES (Ml-4,Pl-4 
Input mode) 

Maximum Output Voltage VoUTl TEST3, CUP2, OSCOUT VBAK-0. 3 to 0. 3 V 

Operating Temperature 
Storage Temperature 

VouT2 SEGOUT,COMl-2,CUPl, Vss2-0.3to0.3 v 

Topg 
Tstg 

ALARM,LIGHT,CNT1,CNT2,Ml-4, 
Pl-4 (Ml-4 ,Pl-4 : Output mode) 

-20 to +65 
-30 to +125 

oc 
oc 
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Allowable Operating Ranges at Ta=25±2°C,VDD=OV min 
-3,6 Supply Voltage VBAK 

Vss2 VSS2=VSS3 -3.6 
"H"-Level Input Voltage VIH 

"L"-Level Input Voltage VIL 

Sl-4,Kl-4,Ml-4,Pl-4,INT,RES -0.4 
(Ml-4 ,Pl-4 : Input mode) 

Operating Frequency fopg Ta=-20 to +65 °C 
Vss2 

32 

Electrical Characteristics at Ta=25±2°C,VDo=OV min 
Input Resistance RINlA Vss2=-2.9V,Vr:..=Vss2+0.4V, so 

"L"-Level hold tr., *l ,Fig. 4 
RINlB Vss2=-2. 9V, "L"-Level pull- 200 

intr.,*l,Fig. 4 
RrN2A Vss2=-2.9V,Vr:..=Vss2+0.4V, 50 

Input Resistance RIN2B 

RIN3 
"H"-Level Output Voltage VoHl 

"L"-Level Output Voltage VoLl 
"H"-Level Output Voltage Voij2 
"M"-Level Output Voltage VoM 

"L"-Level Output Voltage VOL2 
"H"-Level·Output Voltage VoH3 

"L"-Level Output Voltage VOL3 

"H"-Level Output Voltage VoH4 
"L"-Level Output Voltage VOL4 
"H"-Level Output Voltage VoH5 

"L"-Level Output Voltage VoL5 

Output Voltage 
(Halver) 
Current Dissipation 

Vssl 

~DD! 

Oscillation Start Vol- Vstt 
tage 
Oscillation Hold Vol- VHOLD 
tage 
Oscillation Start Time tstt 

Osci~lation Correction lOP 
Capacitance 20P 

196 

input mode , "L"-Level hold 
tr., *2 ,Fig. 4 

200 

10 

Vss2=-2. 9V ,input mode ,"L"­
level pull-in tr., *2 ,Fig. 4 
Vss2=-2.9V,TEST1,2,RES 
Vss2=-2.9V,IoH=-0.4uA, 
SEGO UT 

-0.2 

Vss2=-2.9V,IoL=0.4uA,SEGOUT 
Vss2=-2.9V,IoH=-4uA,COMl-2 -0.2 
Vss2=-2.9V,IoH=-4uA, Vss2/2-o.2 
IoL=4uA COMl-2 
Vss2=-2.9V,IoL=4uA,COMl-2 
Vss2=-2.4V,IoH=-250uA, -0.65 
ALM 1 CNT1,CNT2 
Vss2=-2.4V,IoL=250uA, 
ALM, CNTl, CNT2 
Vss2=-2. 4V, IoH=-150uJ>.LIGHT -1. 5 
Vss2=-2.4~,IoL=l50uA,LIGHT 

Vss2=-2.9V,IoH=-40uA,Ml-4, -0.4 
Pl-4 (Ml-4,Pl-4:0utputmode) 
Vss2=-2.9V,IoL=40uA,Ml-4, 
Pl-4 (Ml-4 ,Pl-4 :Output mode) 
Vss2=-2.9V,Cl=C2=0.luF, 
fopg=32. 768kHz, Fig. 5 
Vss2=-2. 9V ,standard watch/ 
clock operation,Cl=C2=0.luF, 
Co=Cg=20pF,CI=25kohm,Fig. 5 
Vss1~Vs52,Co=Cg=20pF, -1.35 
CI=25kohm,Fig. 6 
VBAK=Vss1=Vss2;2,Co=Cg= 
20pF,CI=25kohm,Fig. 5 
Vss1=Vss2=-2.9V,Co=Cg=20pF, 
CI=25kohm,Fig. 6 
External pin 8 
OSCOUT 16 

typ max 
-1. 3 
-2.0 

0 

unit 
v 
v 
v 

Vss2+0.4 v 
33 kHz 

typ max unit 
500 kohm 

2000 kohm 

500 kohm 

2000 kohm 

300 kohm 
v 

v552+0.2 

Vss2;2+0.2 

Vss2+0.2 

Vss2+0.65 

vss2+1. 5 

-+..35 

1.0 

-2.6 

10 

10 12 
20 24 

v 
v 
v 

v 
v 

v 

v 
v 
v 

v 

v 

uA 

v 

v 

sec 

pF 
pF 
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Operation from EXTV (1;2 bias,1/2 duty ) 
Absolute Maximum Ratings at Ta=25±2°c,v00=ov 

Maximum Supply Voltage Vssl -4.0 to +0.3 
unit 

v 

Maximum Input Voltage 

Maximu Output Voltage 

Operating Temperature 
Storage Temperature 

vss2 vss2=vss3 
VINl 10P,OSCIN,TEST3 
VIN2 Sl-4,Ml-4,Kl-4,Pl-4,TESTl, 

TEST2, IN'r, RES 
(Ml-4,Pl-4: Input mode) 

VOUTl TEST3,CUP2,0SCOUT 
VOUT2 SEGOUT,COMl-2,CUPl,ALARM, 

LIGHT,CNT1,CNT2,Ml-4,Pl-4 
(Ml-4,Pl-4:0utput mode) 

To pg 
Tstg 

-4.0 to +0.3 v 
vssl-0.3 to 0.3 v 
vss2-o.3 to 0.3 v 

vss1-o.3 to 0.3 v 
vss2-o.3 to 0.3 v 

-20 to +65 oc 
-30 to +125 cc 

Allowable Operating Ranges at Ta=2s:2°c,Voo=OV min typ max unit 
Supply Voltage Vss1 -3.6 -1.3 v 

Vss2 Vss2=Vss3 -3.6 -2.0 v 
"H"-Level Input Voltage VIH Sl-4,Ml-4,Kl-4,Pl-4,INT, -0.4 0 v 

RES (Ml-4,PL-4: Input Mode) 
"L"-Level Input Voltage VIL vss2 vss2+0.4 v 
Operating Frequency fopg Ta=-20 to 65°C 32 33 kHz 

Electrical Characteristics at Ta=25±2°C,Voo=OV min typ max unit 
Input Resistance RINlA Vss2=-2.9V,VIL=Vss2+0.4V, 50 500 kohm 

"H"-Level Output 
Voltage 
"L"-Level Output 
Voltage 
"H"-Level Output 
Voltage 
"M"-Level Output 
Voltage 
"L"-Level Output 
Voltage 
"H"-Level Output 
Voltage 
"L"-Level Output 
Voltage 
"H"-Level Output 
Voltage 

"L"-Level Output 

Output Voltage 
(halver) 

"L"-Level hold tr.,*l,Fig.4 
RINlB Vss2=-2.9V,"L"-Level pull- 200 

in tr.,*l,Fig.4 
RIN2A Vss2=-2.9V,VIL=Vss2+0.4, 50 

input mode,"L"-Level hold tr., 
*2, Fig.4 

RIN2B Vss2=-2.9V,input mode, 200 
"L"-Level pull-in tr.,*2,Fig.4 

RIN3 Vss2=-2.9V,TEST1,2 RES 10 
VoHl Vss2=-2.9V,IoH=-0.4uA, -0.2 

SEGOUT 
VoLl Vss2=-2.9V,IOL=0.4uA, 

SEGOUT 
VOH2 Vss2=-2.9V,IOH=-4uA, 

COMl-2 
-0.2 

2000 kohm 

500 kohm 

2000 kohm 

300 kohm 
v 

vss2+0.2 v 

v 

VoM Vss2=-2.9V,IoH=-4uA, Vss2/2-0.2 VSS2/2+0.2 v 
IoL=4uA,COMl-2 

VOL2 Vss2=-2.9V,,IoL=4uA, Vss2+0.2 v 
COMl-2 

VOH3 Vss2=-2.4V,IOH=-250uA, -0.65 v 
ALM,LIGHT,CNT1,CNT2 

VOL3 Vss2=-2.4V,IoL=250uA, Vss2+0.65 v 
ALM,LIGHT,CNT1,CNT2 

VoH4 Vss2=-2.9V,IoH=-40uA -0.4 v 
Ml-4,Pl-4 
(Ml-4,Pl-4 :Output mode) 

VoL4 Vss2=-2.9V,IoL=40uA, Vss2+0.4 v 
Ml-4,Pl-4 
(Ml-4,Pl-4 :Output mode) 

Vss1 VSS2=-2.9V,Cl=C2=0.luF, -1.35 v 
fopg=32.768KHz,Fig.5 
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min 
lrool Vss2=-2.9V,standard watch/ 

clock operation,C1=C2=0.luF, 
Current Dissipation 

Co=Cg=20pF,CI=25kohm,Fig.5 
Oscillation Start Vstt VSSl=VSS2,Co=Cg=20pF, -2.2 
Voltage CI=25kohm,Fig.6 
Oscillation Hold VHOLD VBAK=Vss2,Co=Cg=20pF, 
Voltage CI=25kohm,Fig.5 
Oscillation Start tstt vss1=Vss2=-2.9V,Co=Cg=20pF, 
Time CI=25kohm,Fig.6 
Oscillation Correction lOP External pin 
Capacitance 20P OSCOUT 

Operation from Ag Battery (1;2 bias,1/3 duty 1 
Absolute Maximum Ratings at Ta=25±2°c,v00=ov 

8 
16 

typ max unit 
5.0 uA 

v 

-2.0 v 

10 sec 

10 12 pF 
20 24 pF 

unit 
Maximum Supply Voltage Vssl -4.0 to +o. 3 v 

Maximum Input Voltage 

Maximum Output Voltage 

Operating Temperature 
Storage Temperature 

Vss2 
VINl 

Voor1 

VOUT2 
Topg 
Tstg 

vss2=vss3 
Sl-4 ,Ml-4 ,Kl-4 ,Pl-4,'IESTl-3, 
lOP,OSCIN,INT,RES (Ml-4, 
Pl-4 : Input mode) 
TEST3,CUP2,0SCOUT,ALARM, 
LIGHT,CNT1,CNT2,Ml-4,Pl-4 
(Ml-4,Pl-4 : Output mode) 
SEGOUT,COMl-3,CUPl 

-4. Oto +0. 3 
vssl -o. 3 too. 3 

Vss1-o. 3 too. 3 

Vss2-o. 3 to o. 3 
-20 to +65 

-30 to +125 

Allowable Operating Ranges at Ta=25±2°c,v00=ov min typ max 
Supply Voltage Vss1 -1.65 -1. 30 

vss2 vss2=Vss3 -3.3 -2.4 
"H"-Level Input Voltage Vrn Sl-4 ,Ml-4,Kl-4, Pl-4, IN~ RES -0.2 0 

(Ml-4,Pl-4: Input mode) 
"L"-Level Input Voltage VIL Vss1 Vss1+0.2 
Operating Frequency fopg Ta=-20 to +65 °C 32 33 

Electrical Characteristics at Ta=25±2°C,Voo=OV min typ max 
Input Resistance RINlA Vss1=-l.SSV,VIL=Vss1+0.2v, 50 500 

"L"-level hold tr., *l, Fig. 1 
RrnlB Vssl =-1. 55V, "L"-level pull- 200 2000 

in tr.,*l,Fig. 1 
RIN2A Vss1=-l.SSV,VIL=Vss1+0.2v, 50 500 

input mode,"L"-level hold tr., 
*2,Fig. 1 

RIN2B Vssl =-1. 55V ,input mode, "L"- 200 2000 
level hold tr. , *2 ,Fig. 1 

Rrn3 Vss1=-l.55V,TEST1,2,RES 10 300 
"H"-Level Output Voltage VOHl Vss1=-l.55V,IoH=-0.4uA, -0.2 

SE GOUT 
"L''>-Level Output Voltage VoLl Vss1=-l.55V,IoL=0.4uA, vss2+0.2 

SEGO UT 
"H"-Level Output Voltage VOH2 Vss1=-l.55V,IoH=-4uA, -0.2 

COMl-3 
"M"-Level Output Voltage VOM Vss1=-l.55V,IoH=-4uA, vss1-o.2 vss1+0.2 

IoL=4uA,COMl-3 
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v 

v 
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unit 
v 
v 
v 

v 
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min 
"L"-Level Output Voltage VOL2 Vss1=-l.55V,IoL=4uA, 

COMl-3 
"H"-Level Output Voltage VoH3 Vss1=-l.35V,Iott=-250uA, -0.65 

ALM,LIGHT,CNT1,CNT2 
"L"-Level Output Voltage VoL3 Vss1=-l.35V,IoL=250uA, 

ALM,LIGHT,CNT1,CNT2 
"H"-Level Output Voltage VoH4 Vss1=-l.55V,Io8=-20uA, -0.2 

Ml-4 ,Pl-4 (Ml-4 ,Pl-4 : 
Output mode) 

"L"-Level OUtput Voltage VOL4 Vss1=-l.55V,IoL=20uA, 
Ml-4,Pl-4 (Ml-4,Pl-4 : 
Output mode) 

Output Voltage vss2 Vssl=-l.35V,Cl=C2=0.luF, 
(doubler) f 0 pg=32. 768kHz, Fig. 2 
Current Dissipation IInnl Vssl=-1. 55V ,standard watch I 

clock operation,Cl=C2=0.luF, 
Co=Cg=20pF,CI=25kohm,Fig. 2 

Oscillation Start Vol- Vstt Co=Cg=20pF,CI=25kohm, -1.35 
tage Fig. 3 
Oscillation Hold Vol- VHOLD VBAK=Vss1,Co=Cg=20pF, -1.65 
tage CI=25kohm,Fig. 3 
Oscillation Start Time tstt Vss1=-l.35V,Co=Cg=20pF, 

CI=25kohm,Fig. 3 
Osei llation Correction lOP External pin 8 
Capacitance 20P OSCO UT 16 

Operation from Li Battery [1/2 bias, 1/3 duty] 
Absolute Maximum Ratings at Ta=25±2°c,Voo=OV 

typ max 
vss2+0.2 

vss1+0.65 

Vss1+0.2 

-2.5 

2.0 

-1. 30 

10 

10 12 
20 24 

Maximum Supply Voltage Vssl VBAK=Vssl or vss2 -4.0 to +o. 3 

Maximum Input Voltage 
Vss2 Vss2=V553,VBAK=Vss1 
VINl 10P,OSCIN,TEST3 

or Vss2 -4.0 to +O. 3 

VIN2 Sl-4,Ml-4,Kl-4,Pl-4,TESTl, 
TEST2,INT,RES (Ml-4,Pl-4 
Input mode) 

VBAK-0. 3 to 0. 3 
vss2-o. 3 too. 3 

VBAK-0. 3 to 0. 3 
vss2-o . 3 to o. 3 

Maximum Output Voltage VQUTl TEST3,CUP2,0SCOUT 
VouT2·SEGOUT,COMl-3,CUPl, 

ALARM,LIGHT,CNT1,CNT2,Ml-4, 
Pl-4 (Ml-4,Pl-4 :Outputmode) 

I 
Operating Temperature -20 to +65 
Storage Temperature 

Topg 
Tstg 

Allowable Operating Ranges at Ta=25±2°C,Voo=OV 
Supply Voltage VBAK 

Vss2 VSS2=VSS3 

min 
-3,6 
-3.6 

"H"-Level Input Voltage VIH Sl-4,Kl-4,Ml-4,Pl-4,INT,RES -0.4 
(Ml-4 ,Pl-4 : Input mode) 

"L"-Level Input Voltage VIL 
Operating Frequency fopg Ta=-20 to +65 °C 

Electrical Characteristics at Ta=25±2°c,vmi=ov 
Input Resistance RINlA Vss2=-2.9V,VI1=Vss2+0.4V, 

"L"-Level hold tr. ,*l ,Fig. 
RrNlB Vss2=-2. 9V, "L"-Level pull­

in tr.,* 1,Fig. 4 
RIN2A vss2=-2. 9V, Vr1=Vss2+0. 4V, 

input mode , "L"-Level hold 
tr.,*2,Fig.4 

Vss2 
32 

min 
50 

4 
200 

50 

-30 to +125 

typ max 
-1. 3 
-2.0 

0 

Vss2+0.4 
33 

typ max 
500 

2000 

500 

unit 
v 

v 

v 

v 

v 

v 

uA 

v 

v 

sec 

pF 
pF 

unit 
v 
v 
v 
v 

v 
v 

oc 
oc 

unit 
v 
v 
v 

v 
kHz 

unit 
kohm 

kohm 

kohm 
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min typ max 
Input Resistance RIN2B Vss2=-2. 9V ,input mode ;'L"- 200 2000 

levelpull-intr.,*2,Fig. 4 
RIN3 Vss2=-2.9V,TEST1,2,RES 10 300 

"H"-Level Output Voltage VoHl Vss2=-2.9V,IoH=-0.4uA, -0.2 
SEGOUT 

"L"-Level Output Voltage VOLl Vss2=-2.9V,IoL=0.4uA,SEGOUT Vss2+0.2 
"H"-Level Output Voltage VoH2 Vss2=-2 .9V ,IoH=-4uA,COMl-.3 -0.2 
"M"-Level Output Voltage VOM Vss2=-2.9V,IoH=-4uA, Vss2/2-o.2 vss2;2+0.2 

IoL=4uA COMl-3 
"L"-Level output Voltage VOL2 Vss2=-2. 9V, IoL=4uA,COMl- 3 Vss2+0.2 
"H"-Level Output Voltage VoH3 Vss2=-2.4V,IoH=-250uA, -0.65 

ALM,CNT1,CNT2 
"L"-Level OUtput Voltage VOL3 Vss2=-2.4V,IoL=250uA, Vss2+0.65 

ALM,CNTl, CNT2 
"H"-Level Output Voltage VoH4 Vss2=-2.4V,IoH=-150u)\,LIGHT -1. 5 
"L"-Level Output Voltage VOL4 Vss2=-2.4'7_,IoL=l50uA,LIGHT vss2+1. 5 
"H"-Level Output Voltage VoH5 Vss2=-2.9V,Iott=-40uA,Ml-4, -0.4 

Pl-4 (Ml-4,Pl-4:0utputmode) 
"L"-Level OUtput Voltage VoL5 Vss2=-2.7v,Iott=40uA,Ml-4, Vss2+0.4 

Pl-4 (Ml-4 ,Pl-4 :Output mode) 
Output Voltage Vss1 Vss2=-2.9V,Cl=C2=0.luF, -:)..35 
(halver) fopg=32.768kHz 
Current Dissipation ~ool Vss2=-2. 9V, standard watch/ 1.0 

clock operation,Cl=C2=0.luF, 
Co=Cg=20pF,CI=25kohm,Fig. 5 

Oscillation Start Vol- Vstt Vss1=Vss2,Co=Cg=20pF, -1.35 
tage CI=25kohm,Fig. 6 
Oscillation Hold Vol- \HOLD VBAK=Vss1=Vss2/2,Co=Cg= -2.6 
tage 20pF,CI=25kohm,Fig. 5 
Oscillation Start Time tstt Vss1=Vss2=-2.9V,Co=Cg=20pF, 10 

CI=25kohm,Fig. 6 
Osci},.lation Correction lOP External pin 8 10 12 
Capacitance 20P OSCOUT 16 20 24 

Operation from EXTV (112 bias,1/3 duty) 
Absolute Maximum Ratings at Ta=2s±2°c,voo~ov 

Maximum Supply Voltage Vssl 

Maximum Input Voltage 

Maximum Output Voltage 

Operating Temperature 
Storage Temperature 

Allowable Operating Ranges 
Supply Voltage 

VSS2 
VINl 
VIN2 

vss2=vss3 
10P,OSCIN,TEST3 
Sl-4,Ml-4,Kl-4,Pl-4,TESTl, 
TEST2,INT,RES 
(Ml-4,Pl-4:Input mode) 

VouTl TEST3,CUP2,0SCOUT 
VOUT2 SEGOUT,COMl-3,CUPl,ALARM, 

LIGHT,CNT1,CNT2,Ml-4,Pl-4 
(Ml-4,Pl-4:0utput mode) 

Topg 
Tstg 

at Ta=25~2°C,Voo=OV 
vss1 
vss2 vss2=vss3 

-4.0 to +0.3 
-4.0 to +0.3 

vss1-o.3 to 0.3 
vss2-o.3 to 0.3 

vss1-o.3 to 0.3 
vss2-o.3 to 0.3 

-20 to 65 
-30 to +125 

min typ max 
-3.6 -1.3 
-3.6 -2.0 

"H"-Level Input Voltage VIH ·s1-4,Ml-4,Kl-4,Pl-4,INT,RES -0.4 0 
(Ml-4,Pl-4: Input mode) 

"L"-Level Input Voltage VIL vss2 vss2+0.4 
Operating Frequency fopg Ta=-20 to +65°C 32 33 

200 

unit 
kohm 

kohm 
v 

v 
v 
v 

v 
v 

v 

v 
v 
v 

v 

v 

uA 

v 

v 

sec 

pF 
pF 

unit 
v 
v 
v 
v 

v 
v 

oc 
oc 

v 
v 
v 

v 
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Electrical Characteristics at Ta=25± 2°c,voo=OV min typ 
50 

max unit 
500 kohm Input Resistance RINlA VSS2=-2.9V,VIL=VSS2+0.4V, 

"H"-Level Output 
Voltage 
"L"-Level Output 
Voltage 
"H"-Level Output 
Voltage 
"M"-Level Output 

"L"-Level Output 
Voltage 
"H"-Level Output 
Voltage 
"L"-Level Output 
Voltage 
"H"-Level Output 
Voltage 
"L"-Level Output 
Voltage 
Output Voltage 
(halver) 
Current Dissipation 

Oscillation Start 
Voltage 

Oscillation Hold 
Voltage 
Oscillation Start Time 

"L"-Level hold tr.,*l,Fig.4 
RINlB Vss2=-2.9V,"L"-Level pull- 200 

in tr.,*l,Fig.4 
RIN2A Vss2=-2.9V,VIL=Vss2+0.4V, 50 

RIN2B 

RIN3 
VOHl 

input mode, "L"-Level hold 
*l,Fig.4 
vss2=-2.9V,input mode, 
"L"-Level tr.,*2,Fig.4 
Vss2=-2.9V,TEST1,2,RES 
Vss2=-2.9V,IoH=-0.4uA, 
SEGO UT 

tr. I 

200 

10 
-0.2 

2000 kohm 

500 kohm 

2000 kohm 

300 kohm 
v 

VOL! Vss2=-2.9V,IoL=0.4uA, Vss2+0.2 v 
SEGO UT 

VOH2 Vss2=-2.9V,IoH=-4uA, -0.2 
COMl-3 

VOM Vss2=-2.9V,IoH=-4uA, Vss2;2-o.2 Vss2;2+0.2 
IoL=4uA,COMl-3 

VOL2 Vss2=-2.9V,IOL=4uA, Vss2+0.2 
COMl-3 

v 

v 

v 

VoH3 vss2=-2.4V,IoH=-250uA, -0.65 v 
ALM,LIGHT,CNT1,CNT2 

VOL3 Vss2=-2.4V,IoL=250uA Vss2+0.65 v 
ALM,LIGHT,CNT1,CNT2 

VoH4 Vss2=-2.9V,IoH=-40uA, -0.4 v 
Ml-4,Pl-4 (Ml-4,Pl-4: Output mode) 

VoL4 Vss2=-2.9V,IoL=40uA, Vss2+0.4 v 
Ml-4,Pl-4 (Ml-4,Pl-4:0utput mode) 

vss1 Vss2=-2.9V, -1.35 v 
Cl=C2=0.luF,fopg=32.768KHz) 

IIool Vss2=-2.9V,Standard watch/ 5.0 uA 
clock operation,Cl=C2=0.luF, 
Co=Cg=20pF,CI=25kohm,Fig.5 

Vstt vss1=Vss2,Co=Cg=20pF, -2.2 v 
CI=25kohm,Fig.6 

VHOLD VBAK=Vss2,Co=Cg=20pF, -2.0 v 
CI=25kohm,Fig.6 

tstt Vss1=Vss2=-2.9V,Co=Cg=20pF, 10 sec 
CI=25kohm,Fig. 6 

Oscillation Correction lOP 
Capacitance 20P 

External pin 
OSCOUT 

8 
16 

10 
20 

12 
24 

pF 
pF 

Operation from Ag Battery [1/3 bias, 1/3 duty) 
Absolute Maximum Ratings at Ta=25±2°C,Voo=OV 

Maximum Supply Voltage Vssl 

Maximum Input Voltage 

Maximum Output Voltage 

Operating Temperature 
Storage Temperature 

Vss2 
Vss3 
Vrnl 

VOUTl 

VOUT2 
Topg 
Tstg 

Sl-4,Ml-4,Kl-4,Pl-4, 
TESTl-3,lOP,OSCIN,INT,RES 
(Ml-4,Pl-4 : Input mode) 
TEST3 1 CUP2,0SCOUT,ALARM, 
LIGHT,CNT1,CNT2,Ml-4,Pl-4 
(Ml-4,Pl-4 : Output mode) 
SEGOUT,COM1,COM2,COM3,CUP1 

unit 
-4.0to+0.3 v 
-4.0 to +0.3 v 
-5.5 to +0.3 v 

Vss1-0.3 to 0.3 v 

Vss1-o. 3 too. 3 v 

Vss3-0. 3 to O. 3 v 
-20 to +65 oc 

-30 to +125 oc 
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Allowable Operating Ranqes at Ta=25±2°C,VDo=OV min 
-1.65 Supply Voltage Vssl 

Vss2 
VSS3 

"H"-Level Input Voltage Vrn 

"L"-Level Input Voltage VIL 

-3.3 
-4.95 

Sl-4,Ml-4,Kl-4,Pl-4,INT, 
RES (Ml-4,Pl-4: Input mode) 

-0.2 

Operating Frequency fopg Ta=-20 to +65°C 
Vssl 

32 

Electrical Characteristics at Ta=25±2°C,Voo=OV min 
Input Resistance RINlA Vss1=-l.55V,VrL=Vss1+0.2v, 50 

"L"-Levelholdtr.,*l,Fig. 7 
RrNlB Vss1=-l. 55V, "L"-Level pull- 200 

intr.,*l,Fig. 7 
RIN2A Vss1=-l.55V,VrL=Vss1+0.2v, 50 

input mode, "L"-Level hold tr., 
*2,Fig. 7 

RrN2B Vss1=-l.55V,input mode, 
"L"-Level pull-in.tr., *2, 
Fig. 7 

200 

RrN3 Vss1=-l.55V,TEST1,2,RES 
"H"-Level Output VoltageVoHl Vss1=-l.55V,IoH=-0.4uA, 

SE GOUT 

10 
-0.2 

''Ml'LLevel Output Voltage VOMl-1 (Vss1=-l.55V,IoH=-0.4uA,) Vss:r-0.2 
IoL=O. 4uA,SEGOUT 

''M2'LLevelOutputVoltage VoM2.:t " " VsS2-0.2 
"L"-Level Output Voltage VoLl Vss1=-l.55V,IoL=-0.4uA, Vss3'"0.2 

SEGOUT 
"H"-Level Output Voltage VOH2 

"Ml"-Level Output Voltage VOMJ:2 

"M2'LLevel Output Voltage VQM2~ 
"L"-Level Output Voltage VOL2 
"H"-Level Output Voltage VoH3 

"L"-Level Output Voltage VoL3 

"H"-Level Output Voltage VoH4 

"L"-Level Output Voltage VoL4 

~utput Voltage Vss2 

vss3 
Current Dissipation IDD 

Oscillation Start Vol- Vstt 
tage 
Oscillation Hold Vol- Vf!OLD 
tage 
Oscillation Start Time tstt 

Oscillation Correction lOP 
Capacitance 20P 

202 

Vss1=-l.55V,IoH=-4uA, -0.2 
COMl I COM2 , COM3 
Vss1=-l.55V,IoL=4uA, Vss1-o.2 
IoH=-4uA,COMl,COM2,COM3 

Vss2-o.2 
Vss1=-l.55V,IoL=4uA,COMl-3 
Vss1=-l.35V,IoH=-250uA, -0.65 
ALM,LIGHT1 CNT1/CNT2 
Vss1=-l.35V,IoL=250uA, 
ALM,LIGHT,CNT1,CNT2 
Vss1=-l.55V,IoH=-20uA, -0.2 
Ml-4 ,Pl-4 (Ml-4 ,Pl-4 : 
Output mode) 
Vss1=-l.55V,IoL=20uA, 
Ml-4,Pl-4 : Output mode) 

(
Vssl =-1. 35V.,Cl=C2=0. luF, 
fopg=32.768kHz 1 Fig.8 

II ti 

Vss1=-l.55V ,standard watch/ 
clock operation, Cl to C3= 
O.luF,C0 =Cg=20pF,CI=25kohm, 
Fig. 8 
C0 =Cg=20pF,CI=25kohm, -1.35 
Fig. 9 
VBAK=Vss1,Co=Cg=20pF, 
CI=25kohm,Fig. 8 
Vssl =-1. 35V, C0 =Cg=20pF, 
CI=25kohrn,Fig. 9 
External pin 
OSCO UT 

-1.65 

8 
16 

typ max unit 
-1. 30 v 
-2.4 v 
-3. 7 v 

0 v 

Vss1+0.2 v 
33 kHz 

typ max unit 
500 kohrn 

2000 kohrn 

500 kohrn 

2000 kohrn 

300 

Vss1+0.2 

Vss2+0.2 
Vss3+0.2 

vss1+0.2 

Vss2+0.2 
V553+0.2 

vss1+0.65 

vss1+0.2 

-2.5 

-3.75 
3.5 

kohrn 
v 

v 

v 
v 

v 

v 

v 
v 
v 

v 

v 

v 

v 

v 
uA 

v 

-1. 30 v 

10 sec 

10 12 pF 
20 24 pF 
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Operating from Li Battery [1/3 bias, 1/3 duty] 
Absolute Maximum Ratings at Ta=25±2°c,v0n=ov Wlit 

Maximum Supply Voltage Vssl VBAK=Vssl or vss2 -4. o to +O. 3 V 
vss2 VBAK=Vss1 or Vss2 -4. o to +o. 3 v 
VSS3 VBAK=Vssl or Vss2 -5. 5 to 0. 3 v 

Maximum Input Voltage VINl 10P,OSCIN,TEST3 VBAK-0.3 to0.3 V 
VIN2 Sl-4,Ml-4,Kl-4,Pl-4,TESTl, Vss2-0.3 to 0.3 v 

TEST2 ,INT,RES (Ml-4 ,Pl-4 : 
Input mode) 

Maximum Output Voltage VOUTl TEST3, OSCOUT VBAK-0. 3 to 0. 3 V 
VoqT2 ALARM,LIGHT,CNT1,CNT2,Ml-4, Vss2-0.3 to0.3 v 

Pl-4,CUP2(Ml-4,Pl-4 :Output mode) 
VoUT3 SEGOUT 1-64 ,COMl to COM3, V553-0. 3 to 0. 3 v 

Operating Temperature 
Storage Temperature 

To pg 
Tstg 

CUPl 

Allowable Operating Ranges at Ta=25±2°C,Voo=OV min 
-3.6 Supply Voltage VBAK 

Vss2 
vss3 

"H"-Level Input Voltage VIH 
V553:vss2+vss1 
Sl-4,Ml-4,Kl-4,Pl-4,INT, 
RES (Ml-4 ,Pl-4 : Input mode) 

-3.6 
-5.0 
-0.4 

"L"-Level Input Voltage 
Operating Frequency 

VIL 
fopg 

" Vss2 
Ta=-20 to +65 °C 32 

Electrical Characteristics at Ta=25±2°C,Voo=OV min 
Input Resistance RINlA Vss2=-2.9V,VIL=Vss2+0.4V, 50 

"L"-Levelholdtr.,*l,Fig. 10 
RrnlB Vss2=-2. 9V, "L"-Level pull- 200 

in tr. ,*l ,Fig. 10 
RIN2A Vss2=-2.9V,VIL=Vss2+0.4V, 50 

input mode, "L"-Level hold tr., 
*2,Fig. 10 

RIN2B Vss2=-2.9V,inputmode,"L"- 200 
Level pull-in tr. , *2 , Fig. 10 

RIN3 Vss2=-2.9V,TEST1,2,RES- 10 

"H"-Level Output Voltage VoHl Vss2=-2. 9V, IoH=-0. 4uA, -o. 2 
SE GOUT 

-20 to +65 
-30 to +125 

typ max 
-1.3 
-2.0 
-3.9 

0 

Vss2+0.4 
33 

typ max 
500 

2000 

500 

2000 

300 

oc 
oc 

unit 
v 
v 
v 
v 

v 
kHz 

unit 
kohm 

kohm 

kohm 

kohm 

kohm 

v 

"Ml'LLevel output Voltage Va.tH (Vss2=-2 .9V ,IoH=-0.4uA,) l/2Vss2-0.2 1/2Vss2i"0.2 
IoL=0.4uA,SEGOUT 

"M2'L.Level Output Voltage VoM2-l " " Vss2-o.2 Vss2+0.2 

v 

v 
v "L"-LevelOUtputVoltage VoLl Vss2=-2.9V,IoL=0.4uA, V553+0.2 

SEGOUT 
"H"-Level Output Voltage VoH2 Vss2=-2.9V,IoH=-4uA,COMl-3 -0.2 
'!-tl'.'-Level Output Voltage \bMl-2 (Vss2=-2. 9V, IoH=-4uA 'l/2Vssi-0.2 

IoL=4uA,COMl,COM2,COM 
'W''-Level Output Voltage Vc;M2-2 '! " Vss2-o.2 

112v5521-o.2 

V552+0.2 
V553+0.2 

-0.65 
"L"-Level Output Voltage VOL2 Vss2=-2. 9V, IoL=4uA,COMl-3 
"H';-Level Output Voltage VoH3 Vss2=-2.4V ,IoH=-2'i0uA, 

ALM1CNTl1 CNT2 
"L"-Level output Voltage VOL3 Vss2=-2. 4V I IoL:250uA, 

ALM1 CNTl, CNT2 
"H"-Level Output Voltage VoH4 
"L"-Level Output Voltage VOL4 

"H"-Level OUtput Voltage VoHS 

Vss2=-2. 4V, IoH=-150uA,LIGHT-l. 5 
Vss2=-2.4V,IoL=l50uA,LIGHT 

"L"-Level Output Voltage VOLS 

Vss2=-2.9V,IoH=-40uA, 
·Z.11-4 ,Pl-4 (Ml-4 ,Pl-4 : 
Output mode) 

" , IoL=40uA, 

-0.4 

v55 +o.65 

Vss2+1. 5 

Vss2+0.4 
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min typ max unit 
Output Voltage Vss1 css2=-2. 9V ,Cl to C4=0. luF, -1. 35 v 

fopg=32. 768kHz, Fig.11 

Vss3 II rt -4.1 v 
Current Dissipation Ioo VSS2=-2. 9V, standard watch/ 2.0 uA 

clock operation ,Cl to C4= 
O.luF,C0 =Cg=20pF,CI=25kohm, 
Fig. 11 

Oscillation Start Vol- Vstt Vss1=Vss2.Co=Cg=20pF, -1.35 v 
tage CI=25kohm,Fig. 12 
Oscillation Hold Vol- VHOID VBAK=Vss1=Vss2;2,Co=Cg= -2.6 v 
tage 20pF,CI=25kohm,Fig. 11 
Oscillation Start Time tstt Vss2=-2.9V,Vss1=Vss2,Co=Cg= 10 sec 

20pF,CI=25kohm,Fig. 12 
Oscillation Correction 10P External pin 8 10 12 pF 
Capacitance 20P OSCOUT 16 20 24 pF 

unit 
Operation from EXTV [1/3 bias,1/3 duty) 
Absolute Maximum Ratings at Ta=25!2°c,voo=OV 

Maximum Supply Voltage Vssl -4.0 to 0.3 V 

Maximum Input Voltage 

Maximum Output Voltage 

Operating Temperature 
Storage Temperature 

Allowable Operating Ranges 
Supply Voltage 

VSS2 -4.0 to +0.3 V 
VSS3 -5.5 to 0.3 V 
vn:n 10P,OSCIN,TEST3 Vss1-0.3 to 0.3 
VIN2 Sl-4,Ml-4,Kl-4,Pl-4,TEST1,2,Vss1-0.3 to 0.3 

v 
v 

INT,RES (Ml-4,Pl-4: Input mode) 
VOUTl 
VOUT2 

VOUT3 

To pg 
Tstg 

TEST3,0SCOUT 
ALRM,LIGHT,CNT1,CNT2, 
Ml-4,Pl-4,CUP2 
(Ml-4,Pl-4: Output mode) 
SEGOUT 1-64,COMl to COM3, 
CUPl 

at Ta=25~2°C,Voo=OV 
vss1 
vss2 
Vss3 vss3=Vss2+vss1 

Vss1-o.3 to 0.3 
Vss2-o.3 to 0.3 

Vss3-0.3 to 0.3 

-20 to +65 
-30 to +125 

min typ max 
-3.6 -1. 3 
-3.6 -2.0 
-5.0 -3.9 

v 
v 

v 

oc 
oc 

"H"-Level Input Voltage VIH Sl-4,Ml-4,Kl-4,INT,RES 
(Ml-4,Pl-4: Input Mode) 

-0.4 0 

unit 
v 
v 
v 
v 

"L"-Level Input Voltage VIL Vss2 vss2+0.4 v 
Operating Frequency fopg Ta=-20 to +65 oc 32 33 kHz 

Electrical Characteristics at Ta=25!2°C,Voo=OV min typ max unit 
Input Resistance RINlA Vss2=-2.9V,VIL=Vss2+0.4V, 50 500 kohm 

"L"-Level hold tr.,*l,Fig.10 
RINlB vss2=-2.9V, "L"-Level pull- 200 2000 kohm 

in tr., *l, Fig.10 
RIN2A Vss2=-2.9V,VIL=Vss2+0.4V, 50 500 kohm 

input mode, "L"-Level hold tr., 
*2,Fig.10 

RIN2B vss=-2. 9V, input mode, "L "- 200 2000 kohm 
Level pull-intr.,*2,Fig.10 

RIN3 Vss2=-2.9V,TEST1,2,RES 10 300 kohm 
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"H"-Level Output Voltage VOHl 

"Ml"-Level Output 
Voltage 
"M2"-Level Output 
Voltage 
"L"-Level Output 
Voltage 

VOMH 

VOM2-l 

VOLl 

"H"-Level Output Voltage VOH2 

"Ml"-Level Output 
Voltage 
"M2"-Level Output 
Voltage 

VOMl-2 

VOM2-2 

"L"-Level Output Voltage VOL2 

"H"-Level Output Voltage VOH3 

"L"-Level Output Voltage VOL3 

"H"-Level Output Voltage VoH4 

"L"-Level Output Voltage VoL4 

Output Voltage VSSl 
Vss3 

Current Dissipation Ioo 

LC5800 

vss2=-2.9V,IoH=-0.4uA, 
SEGOUT 

min 
-0.2 

typ max 

(
vss2=-2. 9V ') l/2Vss2-o.2 l/2vss2+0.2 
IOH=-0.4uA, 
IoL=0.4uA, vss2-o.2 
SEGOUT 
vss2=-2.9V,IoL=0.4uA, 
SEGOUT 
VSS2=-2.9V,IOH=-4uA, -0.2 

vss2+0.2 

VSS3+0.2 

(~~~~:=~~~~~0M3) l/2vss2-o.2 l/2vss2+0.2 
IOH=-4uA, 
IoL=4uA, vss2-o.2 vss2+0.2 
COM1,COM2,COM3 
vss2=-2.9V,IoL=4uA, Vss2+0.2 
COM1,COM2,COM3 
Vss2=-2.4V,IoH=-250uA, -0.65 
ALM,LIGHT,CNT1,CNT2 
Vss2=-2.4V,IoL=250uA 
ALM,LIGHT,CNT1,CNT2 
VSS2=-2.9V,IOH=-40uA, -0.4 
Ml-4,Pl-4 
(Ml-4,Pl-4: Output mode) 
Vss2=-2.9V,IOL=40uA, 
Ml-4,Pl-4 
(Ml-4,Pl-4 : Output mode) 

(Vss2=-2.9V,Cl toC4=0.luF, ) 
O.luF,fopg=32.768KHz,Fig.ll 
Vss2=-2.9V,standard watch/ 
clock operation,C1 to C4=0.luF, 

Vss2+0.65 

vss2+0.4 

-1. 35 
-4.1 

5.0 

Co=Cg=20pF,CI=25kohm,Fig.ll 
Vstt vss1=Vss2,Co=Cg=20pF, -2.2 

CI=25kohm,Fig. 12 

unit 
v 

v 

v 

v 

v 

v 

v 

v 

v 

v 

v 

v 

v 
v 

uA 

v Oscillation Start 
Voltage 
Oscillation Hold 
Voltage 

VHOLD VBAK=Vss2,Co=Cg=20pF, 
CI=25kohm,Fig.ll 

-2.0 v 

Oscillation Start Time tstt vss2=-2.9V,Vss1=Vss2,Co=Cg 10 sec 

Oscillation Correction 
Capacitance 

lOP 
20P 

*l Sl·S2-S3·S4·INT·Kl·K2·K3·K4 
*2 Ml·M2·M3·M4·Pl·P2·P3·P4 

=20pF,CI=25kohm,Fig.12 
External pin 
OSCOUT 

8 
16 

10 
20 

12 
24 

pF 
pF 

205 



VSSI 
Fig. l Input configuration of 

Sl-4,Ml-4,Kl-4,Pl-4,INT 

YDD 

cur 

Fig. 2 Current dissipation, 
oscillation hold voltage 
test circuit 

YoD OSC IN 

;_u~iP2 OUT OSCCJ.iT 

LC5800 

Ysst 
Fig. 7 Input configuration of Sl-4, 

Ml~4,Kl-4,Pl-4,INT 

OUT 

YSSl 

Fig. 8 Current dissipation, oscillation 
hold voltage test circuit 

~D OSC IN 
CUP! 
or ClJ>2 OUT OSC OUT 

Fig. 3 Oscillation start voltage, Fig. 9 
oscillation start time, 

Oscillation start voltage, 
oscillation start time, frequency 
stability test circuit frequency stability test 

circuit 

Yss2 
Fig. 4 Input configuration Sl-4, 

Ml-4,Kl-4,Pl-4,INT 

Fig. 5 Current dissipation, oscil 
lation hold voltage test 
circuit 

CUPI 
•tiff DUT 

Fig. 6 Oscillation start voltage, 
oscillation start time, 
frequency stability test 
circuit 

206 

Yssz 
Fig. 10 I~put configuration of Sl-4, 

Ml-4,Kl-4,Pl-4,INT 

'IDD 

DUT 

DIC IN 

QStQUI' 

vssz 

Fig. 11 Current dissipation, oscillation 
hold voltage test circuit 

Fig. 12 Oscillation start voltage, 
oscillation start time frequency 
stability test circuit 
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Yss2 

Fig. 13 Input configuration Sl-4, 
Ml-4,Kl-4,Pl-4,INT 

Yoo 

OUT 

Yss2 

OSCIN 

DSC OUT 

Y551 

Fig. 14 Current dissipation, 
oscillation hold voltage 
test circuit 

COMI 

Yoo OSC IN 

OUT 

Y557 

OSCOUT 

YSS1 

Fig. 15 Oscillation start voltage, 
oscillation start time, 
frequency stability test 
circuit 
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Summary of LC5800 Instructions 

I Notations I 
AC 
ACn 
CF 
DP 
DPF 
SP 
PC 
[P( )] 
Rx 
Rxn 
IEFn 
WRFn 
E/S F 
BCF 
SCFn 
PDF 

CLA 

ACF 

SCF 

: Accumulator 
: Accumu lator·bit n 
: Carry flag 
: Data pointer 
: Data pointer flag 
: Strobe pointer 
: Program counter 
: Contents of port ( ) 
: Memory of address x 

: Halt request flag 
: Halt release enable flag 
: Halt release request flag 
: Chrono counter 
: Lap sample flag 
: Lap mode flag 
: Chrono start flag 
: Chrono mode flag 

: Memory·bit n of address x 
: Interrupt enable flag n 

HOF 
HEFn 
HRFn 
cc 
LSF 
LPF 
CSTF 
CMF 
CDF 
TM 
L 

: Chrono data decoder flag 
: Timer 
: LCD latch 
: Contents : Working register n 

: Interrupt/switch select flag 
: Bakup flag 

( ) 
+-
/\ 
v 
'ti 

: Transfer direction, result 
: AND 

: Start condition flag n 
: Pu II down flag 

Mnemonic 

Clear AC 

Reset CF 

Set CF 

: OR 
: Exclusive OR 

Instruction code 

0 1 0 1 1 0 

0 0 0 0 0 0 

1 0 

0 0 

Function 

AC-0 

1 1 1 0 1 1 0 0 CF - 0 

0 0 0 0 0 0 0 1 =RF11 

1 1 1 0 1 0 0 0 CF - 1 

0 0 0 0 0 0 0 1 ""SF1 1 

MAW Y. X Move Rx to 0 1 1 0 0 0 Y2 Y1 AC.Ry-(R•I 

WorkingRegisterRy Yo Xa X5 X4 X3 X2 X1 xo 
MWR X, Y Move Working 0 1 1 0 0 1 Y2 Y1 AC. Rx- (Ry) 

Register Ry to Rx Yo X5 X5 X4 X3 X2 X1 XO 

SRO X Shift Right Rx & 0 1 1 0 1 0 0 0 Rxn, ACn - (Rxn+1 I 

·~ 1-----+-M_s_e_=_o ____ ·~· X5 X5 X4 X3 X2 x1 xo Rx3. AC3 -o 
. ~ SRI X Shift Right Rx & 0 1 1 0 1 0 0 1 Rxn. ACn- (Rxn+11 

. ~ MSB=1 0 Xs X5 X4 XJ x2 X1 xo Rx3. AC3- 1 

Description 

The AC contents are cleared. 

The CF contents are cleared. 

The CF is set. 

The memory (Rx) contenu are loaded 
to the AC and working register (Ry J. 

The working register (Ry) contents are 
loaded to the AC and memory (Rx). 

The memory (Rx) contents are shifted 
right and 0 is loaded to the MSB. The 
same contents are loaded to the AC . 

The memory (Rx) contents are shifted 
riltlt and 1 is loaded to the MSB. The 
same contents are loaded to the AC . 

Status 
flag to be 
effected 

CF 

CF 

• t------t-c---c--c-c-:::---::--+--=----c--,---,----,--.,,.---,,----::-~=---,-::--~-.,.,-t-------------r----1 
~ SLO x Shift Left Rx & O 1 1 O 1 O 1 0 Rxn. ACn - (Axn-11 ~t;: a':!~mO'Ys ::~~o::e;h~ tr;8~hi~~ 
·~ ,_ ___ _,_L_s_e_=_o ____ _,_o __ x_s_x_s_x_4_X_J __ x_2_x_1_x_o_,._R_x_0_.A_Co_-_o __ _,._""'_•_'o_•_"_"u_"_•_'o_~_ .. _,o_m_•_A_c_. _ _,_ ___ ~ 
a SLI X Shift Left Rx & 0 1 1 0 1 0 1 1 Rxn, ACn - (Rxr>-11 The memory {Rx) contents are shifted 

left and 1 is loaded to the LSB. The 
same contents are loaded to the AC. ~ LSB=1 0 Xs X5 X4 X3 x2 X1 xo Rxo, ACo-1 i rR--A-R-X--+-R-o_t_a-te_R_i~gh-t~R~x----t----,0-~1--1---,-0-~1--1,---0:--:-0-+~R~x-n-.A-C~n--~(=R-x-n+-1~1+-T-he-m-e-m-o-~-IA-x-J-co-n-~-.t-,-.~-,0-~-t-ed-+---~ 

_ right. The same contents are loaded to 
2 0 Xs X5 X4 X3 x2 x1 xo Rx3, AC3-Rxo the AC. 
~ f-R-A_L_X--+-R-ot-at_e_Le_ft_R_x __ +--0--1--1--0--1--1--1,---:-0-+~R~x-n-,A~C~n--~(=R-xr>-1----,~l+-T-he-m-,..-o-~-IA-x-J-,o-n-tan-b-a•-•-,-~-,ted-t-----t 
5 left. The same contents are loaded to = r-------t-------+--o_x_s __ x_s_x_4_X_J __ x_2_x~1_x~o-+_R_x_o~·A_Co_~-~R~x-3_-+_th_•_A_c_. _________ t----i 
j MAFX Move CF& WRF 0 1 1 1 0 1 0 0 AC,Rx-(CF,WRF) TheCF,WRFcontentsareloadedtothe 

~ to AC & Rx 0 Xa X5 X4 X3 X2 X1 XO AC and memory (Rx). 

~ 
~ 
~ 

MRAX 

AOCX 

Move Ax to CF 

& WRF 
o o o o 1 1 1 1 CF,WRF-(Rx) 

1 X5 X5 X4 X3 X2 X1 Xo 

Add AC to Rx 0 1 0 0 0 0 0 0 AC- (Rxl+(ACI 

AC, Rx bit Contents 

3 CF 

1 WRF2 

0 WRFl 

The memory IRxl contents are loaded 
to the CF and WA F. Bit hes the same 
correspondence as for MAF X. 

The memory (Rx), AC, CF contents 
are binary-added and the result is loaded 

with CF 0 X5 X5 X4 XJ x2 x1 xo +(CFI to the AC. 

·I AOC• X Add AC to AK 0 1 0 0 0 0 0 1 AC, AK - tAK)+(AC) The memory fRx), AC, CF contents 
;::i ere binary-added and the result is toaded 

CF 

CF 

~ ~------t-w_i_th_c_F ____ +-_o_x_a __ x_5_x_4_x_3 __ x_2_x_1_x_o_, ____ +~(C=F=l=---+-'o_•_•_•A_c_._A_•_. ___ ~-~-1-~~---i 
5 SBCX Subtract AC 0 1 0 0 0 0 1 0 AC, - (Ax)+tAC) The memory (Rx) contents are binery-

"t:i subtracted by the AC, CF contents 

j l-=""',-,:---+~'~'""',---R~x~Wt~·t~h-C_F_-+_o=--X~s_x-=-5--cX~4-X~3-X~2-~X~1_x70-+~-~+7(C~F_>:=o..--t-'"_d_m_•_ ... _"'-''-'_'~-.. ~~-m_•_A_c_.~-r-~~--i 
SBC• X Subtract AC 0 1 0 0 0 0 1 1 AC- (AIC)+(AC) The memory !Rx) contents are binary- CF 

subtracted by the AC, CF contents 
from Ax with CF 0 X& X5 X4 X3 X2 X 1 XO +tCF) and ttie mutt is loaded to the AC, Rx. 
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Instruction coda 
Status 

Mnemonic D15 014 013 012 011 010 Dg De Function Description flag to be 

07 05 05 04 03 D2 D1 Do 
affected 

ADDX Add AC to Rx 0 1 0 0 0 1 0 0 AC - IRxl+IACI Tho memory (Rx), AC contents are CF 
binary-added and the result is loaded to 

0 X5 X5 X4 X3 X2 X1 Xo the AC. 

Aoo•x Add AC to Rx 0 1 0 0 0 1 0 1 AC, Rx - IRxl+IACI Tho memory (Rx), AC contents are Cf 
binary-added and the r&11.1lt is loaded to 

0 X5 X5 X4 X3 X2 X1 Xo the AC, Ax. 

sue x Subtract AC 0 1 0 0 0 1 1 0 AC - 1Rxl+IACl+1 The memory (Ax) contents are binary- CF 
subtracted by the AC contents and the 

from Rx (j X5 X5 X4 X3 X2 X1 Xo result is loaded to the AC. 

sue· x Subract AC 0 1 0 0 0 1 1 , AC, Rx - 1Rxl+IACl+1 The memory (Rx) contents are binary-
subtracted by the AC contents and the 

CF 

from Rx 0 X5 X5 X4 X3 X2 x, Xo result is loaded to the AC, Rx. 

AON X Add AC to Rx 0 1 0 0 1 0 0 0 AC - IR x l+IACI Tho memory !Rxl, AC contents are 
binary-added and the result is loaded to 

0 Xe X5 X4 X3 X2 X1 Xo the AC. 

AON" X Add AC to Rx 0 1 0 0 1 0 0 1 AC, Rx - IRxl+IACI Tho memory (Rx), AC contents are 
binary-added and the result is loaded to 

0 Xe X5 X4 X3 X2 X1 Xo the AC, Rx. 

AND X And AC to Rx 0 1 0 0 1 0 1 0 AC - IRxlAIACI The memory (Ax) contents and AC 
contents are ANOed and the result is 

0 Xe X5 X4 X3 X2 X1 Xo loaded to the AC. 

AND• X And AC to Rx 0 1 0 0 1 0 , 1 AC, Rx - !Rx) AIACI Tho memory (Rx) contents and AC 
contents are ANDed and the result is 

0 X5 X5 X4 X3 x2 x1 xo loaded to the AC, Rx. 

EOR X Exclusive or 0 1 0 0 1 1 0 0 AC - IRxlVIACI The memory (Rx), AC contents are 
exclusive-ORed and the result is loaded 

AC to Rx 0 Xe X5 X4 X3 X2 X1 Xo to the AC. 

EOR• X Exclusive or 0 1 0 0 1 1 0 1 AC, Rx - IRxlVIAC) Th• memory (Rx), AC contents are 
exclusive-ORed and the result is loaded g AC to Rx 0 Xe X5 X4 X3 X2 X1 Xo to the AC, Ax. 

·~ OR X OR AC to Rx 0 1 0 0 1 1 1 0 AC - IRxlVIACI The memory (Rx). AC contents are 

. S ORed and the result is loaded to the AC . 
0 Xe X5 X4 X3 X2 X1 Xo g 

·~ OR" X OR AC to Rx~ 0 1 0 0 1 1 1 1 AC, Rx - IRxlVIACI Tho memory (Rx), AC contents are 
ORed and the result is loaded to the AC, g 0 Xe X5 X4 X3 X2 X1 Xo Rx. 

ADCIX,Y Add Immediate 0 1 0 1 0 0 0 0 AC- (Rxl+Y+ICFI Tho memory {Ax) contents, Y, CF CF 
contents are binary-added and the result 

date to Rx with CF; Y3 Y2 Y1 Yo X3 X2 X1 Xo i1 loaded to the AC. 
The relation between absolute address of 
date memory (Rx) and Xis as follows: 
Absolute address=XH+70H 

ADCI" X, Y Add Immediate 0 1 0 1 0 0 0 1 AC, Rx - IRxl+Y+ICFI The memory (Rx) contents, Y are CF 
binary-added and the result is loaded 

data to Rx with CF Y3 Y2 Y1 Yo X3 X2 x, Xo to the AC, Rx. 

SBCIX,Y Subtract Immediate 0 1 0 , 0 0 1 0 AC - IRxl+Y+ICFI The memory mxl contents are binary- CF 
subtracted by Y, CF contents and 

date & CF from Rx Y3 Y2 Y1 Yo X3 X2 x, Xo the result i1 loaded to the AC. 

SBCI* X, Y Subtract Immediate 0 1 0 1 0 0 1 1 AC, Rx - IRxl+Y+ICFI The memory (Rx) contents are binary· CF 
subtracted by Y, CF contents ond 

data & CF from Rx Y3 Y2 Y1 Yo X3 X2 x, Xo the result is loaded to the AC, Rx. 

ADDI X, Y Adj Immediate 0 1 0 1 0 1 0 0 AC- IRxl+Y The memory (Rx) contents and Y are CF 
binary-added and tha result is loaded to 

data to Rx Y3 Y2 Y1 Yo X3 X2 x, Xo the AC. 

ADDI" X, Y Add Immediate 0 1 0 1 0 1 0 1 AC, Rx - mxl+Y The memory (Rx) contents end Y are CF 
binary-added and the result is loaded to 

data to Rx Y3 Y2 Y1 Yo X3 X2 X1 Xo the AC. Ax. 

SUBI X, Y Subtract Immediate 0 1 0 1 0 1 1 0 AC - {Ax)+Y+1 The memory (Rx) contents ere binary- CF 
subtracted by Y and the result is loaded 

data from Rx Y3 Y2 Y1 Yo X3 X2 x, Xo to the AC. 

SUBI" X, Y Subtract Immediate 0 1 0 1 0 1 1 1 AC, Rx - (Ax)+Y+1 The memory (Rx) contents are binary- CF 
subtracted by Y and the result is loaded 

data from Rx Y3 Y2 Y1 Yo X3 X2 X1 Xo to the AC, Rx. 

i ADNI X, Y Add Immediate 0 1 0 1 1 0 0 0 AC- (Rx)+Y The memory {Rx) contents and Y are 
binary-added and the result is loaded to 

data to Rx Y3 Y2 Y1 Yo X3 X2 X1 Xo the AC. 

ADNI" X, Y Add Immediate 0 1 0 1 1 0 0 1 AC, Rx - IRxl+Y The memory (Rx) contents and Y ere 

data to Rx Y3 Y2 Y1 Yo X3 X2 x, Xo 
binary-added and the result is loaded to 
the AC, Rx. 
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Instruction code 
Status 

Mnemonic D15 D14 D13 D12 D11 D10 Dg De Function Description flag to be 

D1 De D5 D4 D3 D7 D1 Do 
affected 

ANDIX. Y And Immediate 0 1 0 1 1 0 1 0 AC-IA.WAY The memory (Rx) contents and Y are 
ANDed and the result is loaded to the 

dlltl to Rx Y3 Y7 Y1 Yo X3 X7 X1 Xo AC. 

ANDI• X, Y And lmmediste 0 1 0 1 1 0 1 1 AC, Rx - IRdAY The memory (Rx) contents and Y are 
ANDed and the result is loaded to the 

data to Rx Y3 Y7 Y1 Yo X3 X7 X1 Xo AC, Rx. 

·I 
EDRIX,Y Exclusive Or 0 1 0 1 1 1 0 0 AC - IRx)VY The memory (Ax) contents and Y are 

exclusive-ORed and the result is loaded 
Yto Ax ~ Y7 Y1 Yo ~ X7 X1 Xo to the AC. 

.~ EORI• X, Y Exclusive Or 0 1 0 1 1 1 0 1 AC, Rx - IRx)VY The memory (Rx) contents and Y are 

§ exclusive-ORed and the result is loaded 

l 
Y to Ax Y3 Y7 Y1 Yo X3 X7 X1 Xo to the AC, Ax. 

OAIX,Y Or Immediate 0 1 0 1 1 1 1 0 AC- IRx)VY The memory (Ax) contents and Y are 
ORed end the result is loaded to the AC. 

date to Rx Y3 Y2 Y1 Yo X3 X2 X1 Xo 

ORI• X, Y Or Immediate 0 1 0 1 1 1 1 1 AC. Rx - IRx)VY The memory (Rx) contents and Y are 
ORed and the result is loaded to the AC, 

data to Ax Y3 Y7 Y1 Yo X3 X2 X1 Xo Rx. 

MDPLX Move OPL to Rx 0 1 1 1 0 1 1 1 AC, Rx - IDPL) The DPL contents are loaded to the 
memory (Rx), 

0 X5 X5 X4 X3 .X7 X1 Xo 

MDPH X Move OPH to Rx 0 1 1 1 0 1 1 0 AC. Rx - IDPHI The DPH contenu are loaded to the AC 
and memory (Rx). 

1 Xe X5 X4 X3 X2 X1 XO 

MRDHX Move Rx to DPH 0 1 1 0 1 0 1 1 DPH, AC• (Ax) The memory (Rx) contents are loaded 
to the AC and DPH. {If the DPF is set 

1 Xe X5 X4 X3 X2 X1 Xo with X .. OOH to 6FH, the memory (Rx) 
contents are not loaded to the DPH.l 

MADLX Move Rx to CPL 0 1 1 0 1 0 0 1 DPL, AC - (Rx) The memory (Rx) contents are loaded to 
the AC and DPL. (If the DPF Is set With 

1 Xe X5 X4 X3 X7 X1 Xo X•OOH to 6FH, the memory (Rx) 
contents are not loedad to the DPL.) 

MRSB X Move Strove Pointer 0 1 1 0 1 0 1 0 SP, AC- IRxl The memory (Rx) contents are loaded 
to the AC and SP. 

1 Xe X5· X4 X3 X7 X1 Xo 

SFI X Set Flog 1 Group 1 1 1 0 1 0 Xg Xe Tho flag corresponding to the data 
~ specified with X9 to XO is set. 

·~ X7 Xe X5 X4 X3 X7 X1 Xo 

2 Data of X9 to XO Xo:1 X1=1 X:r1 X3•1 CF 
.~ 1-,;;~ti~tObe - - --- --- - - - DPF 
g executed SCF SCEX SCT1 SFSP 

·~ 
Data of X9 to XO X4•1 X5•1 Xe=1 Xr1 j 
in.tNciiOnto be - - r-- - - --

i 8)(8CUtad SFPD COMD1 COMD2 SDPF 
E 
ii' Xa~ 1. Xg-1 Used for test. 

"' ~ AFI X R .. t flag 1 Group 1 1 1 0 1 1 Xg Xe Each flag is reset corresponding to SF1. CF 

li X7 X5 X5 X4 X3 X2 X1 Xo 
DPF 

·~ SF2X Set Flog 2 Group 1 1 1 1 0 0 Xg Xa Tho flag corresponding to the data BCF 
~ specified with X9 to XO is se-. 
il X7 Xe X5 X4 X3 X2 X1 Xo CMF 

Data of X9 to XO xo-1 X1-l X2-1 X3-1 jx4-l CDF 
1-lilstNctiOn To be - - ---1 LoN PDF executed SCHF1 SCHF2 SBAK LON. SLOT 

Data of X9 to XO X5-l l<e-1 X7-1 Xa-1 Xg-1 HOF 
r-1nitruCtionto lii - - 1-gPDR 1 

- - 'sF>DR 4 SPoR-8 lsci'2 executed. SPDR2 

AF2X A .. t Flog 2 Group 1 1 1 1 0 1 Xg Xa Each fleg i1 reset corresponding to SF2. 

X7 Xe X5 X4 X3 X7 X1 Xo 

SDPF Set DPF 1 1 1 0 1. 0 0 0 DPF- 1 The DPF 11 Mt. Thi m1mory lddr111 DPF ,, IPIClflld with the DP. If th1 
1 0 0 0 0 0 0 0 Instruction code odd .... 11 70H to 

7FH, the ln1tructlon code oddl'Oll 
prwvall1. 

;:SF1 BOH 

RDPF A .. tDPF 1 1 1 0 1 1 0 0 DPF-0 The DPF it met. DPF 
1 0 0 0 0 0 0 0 =.RF1 llOH 
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Instruction code 

Mnemonic D15 D14 013 D12 D11 010 Dg Ds 

D7 06 05 04 03 02 01 DO 

STA X Store AC to Rx 0 1 1 1 0 1 

X5 X5 X4 X3 x2 X1 XO 

LOS X. D Load AC with Data 03 D2 D1 

& Store AC to Rx Do Xs X5 X4 X3 X2 x, Xo 

LOA X Load AC from Rx 0 0 0 0 0 
. , 

X5 X5 X4 X3 x2 X1 XO 

HALT HALT 

0 0 0 0 0 

SSW X Set Switch State 0 0 0 0 

0 0 X5 X4 X3 x2 X1 Xo 

SIC X Set/Reset lnterupt X9 

Enable Flag X7 X5 X5 X4 X3 X2 X1 XO 

sic· x 0 

0 0 0 X3 X2 X1 XO 

Function Description 

Rx- (AC) Tho AC contenb are loaded to the 
memory (Rx~. 

AC, Rx- D Immediate data D is loaded to the AC 
and memory (Rx). 

AC- IRxl The memory !Rx) contenu ere loeded to 
the AC . 

The operation of CPU is stopped. 
The following 3 conditions cause the halt mode to be 
released. 
1) An interrupt is accepted. 
2) The signal change specified by the SSW instruction is 

applied to port S, K. 
3) The halt release condition specified by the SIC instruction 

is met. 
When an interrupt is accepted to release the halt mode, the 
halt mode returns by executing the ATS instruction after 
completion of interrupt service. 

The date specified by X causes the halt moda to be released. 

The signal change at port S, K is specified. 

XO-XS ~?-l_x~1_ _2<~~11-X~~ _ l-s1QnaTCh8nii8 at -
inpu!...e_ort 

Xo-XS X4=1 X5=1 
r--- -- - - -- - - t- - - - --

Signal change at Fall signal at one Ri1e sfgnal at one 
input port of K1 to K4 ofK1 toK4 

xo-xs Operation 

XQ=1 The IEF3 is set so that interrupt 3 (overflow from 
the di\lider) is accepted. 

X1=1 The IEF2 is set so thet interrupt 2 (overflow from 
the CC) is accepted. 

Tho IEF1 is set so that interrupt 1 (underflow X2=1 
from the TM) is accepted. 

X3=1 The IEFO is set so that interrupt 0 (mode shown 
below) is accepted. 
1) Signet change at port S specified by the SSW. 
2) Signal change et port K specified by the SSW. 
3) Rise signal change et external interrupt pin 

INT. 
Refer to the operation for XS-1 also. 

X4=1 The HEF 3 11 fft so thet 011erflow from the 
divider ceu111 the halt mode to be ralaa11d. 

X5=1 The HEF2 11 Ht 10 that O\larflow from the CC 
ceu• the halt mode to be releaeed. 

X6•1 Tlie HEF1 Is ••t so thet underflow from th• TM 
cau ... the halt mod• to be relffltd. 

X7•1 Tha HEFO Is sat 10 that the halt moda is released 
when the rl1a signal change ls applied to INT. '" this case Xe must be 0. 

Xs=1 Fo' X3•1, port S/K 11 selected at X8•1 IE/SF 
1et); tNT is 11lactad at XS•O (E/SF reset). 
In the case of X7""1, Xg must be 1. 

Only XO to X3 of the SIC instruction are 
significant. 
X4 to XS remain unaffected. 

Status 
flag to be 
affected 

IEFo-3 

HEFo-3 

E/S F 

The IEFO 
to 3 ere 
reset auto-
matically 
when an 
interrrupt is 
accepted. 
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Instruction code 
Status 

Mnemonic D15 D14 D13 012 011 010 Dg DB Function Description flag to be 
affected 

07 D& 05 04 03 02 01 DO 

MSBX Move SCF • BCF 0 0 0 AC, Rx - SCFr'3 The SCF1 to 3 and BCF contents 
are loeded to the AC and memory 

to AC& Rx X& X5 X4 X3 X2 X1 Xo BCF (Rx). 

The AC contents and the meaning of bit after execution of 
this instruction are as follows: 
Bit 0 ---- BCF: "1" at the backup mode 
Bit 1 --·- SCF1: "1" when the 11eh mode is released by the 

signal change et port K 
Bit 2 -- SCF2: "1" llllhen the llalt mode is released by the 

SCF4 to 7 
Bit 3 --- SCF3: "1" llllhen the llalt mode is relHled by the 

signal change at port S 

MSCX Move SCF to 0 0 0 AC, Rx-SCF4- 7 The SCF4 to 7 contenu are loaded to 
the AC and memory (Rx). 

AC&Rx 0 X5 X5 X4 X3 x2 x1 XO 

The AC contents and th8 meaning of bit after execution of 
this instruction ere as follows: 
Case where the corresponding bit is "1 ". 
Bit O ··-·· SCF4: The halt mode is released by overflow from 

the divider. 
Bit 1---- SCF5: The halt mode is released by overflow from 

g the CC. 
Bit 2---· SCF6: The halt mode is released by underflow 

~ the TM. 
Bit 3- -- SCF7: The halt mode is released by the signal 

-~ change at INT. 

g The SIC instruction is used to specify that the INT/port 

8 S, K.TM, CC, divider should be specified for interrupt seivice, 

~ 
halt release, or no operation. 

NOP No Operation 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 

LON Light ON 0 0 0 Set L1gh1 & HOF The Light Out pin is made active and the HQF 
heh request flag (HAQ) is set to cause 

0 0 0 0 0 0 the halt mode to be entered. 

sSF2 18H 

LOFF Light OFF 0 0 0 Reset Light& HOF The Li!tlt Out pin is made nonactive HQF 
and the HAO is reset. 

0 0 0 0 0 0 sRF2 18H 

SBAK Set Back-up Mode 0 0 0 0 Vss2 is applied to the logic unit at the BCF 
Li battery power supply mode. The 

0 0 0 0 0 0 inverter size of the oscillator is eppro-
ximately doubled at the Ag, Li battery, 
EXTV power supply mode. 

;:SFl 

RBAK Reset Back-up 0 0 0 The backup mode is released. BCF 

Mode 0 0 0 0 0 0 0 ;:RFl 

MCD X Move OlronoCounter 0 0 0 0 AC,R,- (CC) The CC contents are loaded to the AC 
and memory (Rx). 

Data to AC & Rx X5 X5 X4 X3 X2 X1 XQ 

MCF X Move Chrono Flag 0 1 1 0 1 0 1 AC, Rx--CMF, CSTF The contents of each flag are loaded to 
the AC and mernory (Rx). 

to AC& Rx 0 X5 X5 X4 X3 X2 X1 XO 

The AC contents after execution of this instruction are as 
follows: 

g Bit 0---- LSF: "1" at the CC overflow mode at LPF=1. 

1 
Bit 1 ---- LPF: "1" at the lap mode. 
Bit 2 ---- CSTF: "1" at the chrono start mode. 
Bit 3 --·- CMF: "1" at the chrono mode. 

~ 
CCC Clear CC 0 0 cc-o LSF 

0 0 0 0 0 0 LSF-0 

RLP Reset LPF 0 0 LPF-0 The lap mode is released. LPF 

0 0 0 0 0 0 0 

CSP Chrono Stop 0 0 CSTF-0 1/100 second pulse is inhibited from 
being applied to the CC. 

CSTF 

0 0 0 0 0 0 0 
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Instruction code 
Status 

Mnemonic D15 D14 D13 D12 D11 D10 Dg DS Function Description flag to be 
affected 

D1 D5 Ds D4 D3 D2 D1 DO 

CST Chrono Start 1 1 1 1 1 1 0 1 1/100 second pulse is applied to the CC. 

0 0 0 0 0 0 0 0 =PLC 100H 

SCEX Set CC External 1 1 1 0 1 0 0 0 The CC input connected to K4 pin, 
instead of 1/100 pulse. 

Input Mcx:le 0 0 0 0 0 0 1 0 At the initial mode the CC input is 
connected to 1/100 pulse. 

=SF1 2 

RCEX Reset CC External 1 1 1 0 1 1 0 0 The CC input is connected to 1/100 
pulse. 

Input Mod& 0 0 0 0 0 0 1 0 :::::iAF1 2 

SCHF X Set Chrono Flag 1 1 1 1 0 0 0 0 CMF - 1 lat Xo=1) The CMF and CDF ant set. When the 
CMF is set, the chrono start/stop, lap/ 

CMF 

0 0 0 0 0 0 X1 xo CDF - 1 lot X1•1I lap release mode can be controlled by CDF 
the signer at port S or the dedicated 

=:One of SF2 instruction. When the CDF is set, the At the initial 
data decoder is connected to the CC. mode the 

CMF and 
CDF are 
reset. 

RCHF X Reset Chrono Flag 1 1 1 1 0 1 0 0 CMF - 0 lat Xo=1) The CMF and CDF are reset. CMF 

0 0 0 0 0 0 x, Xo CDF-0 (atX1=1) CDF 

=One of RF2 

IPP X Input Port P to 0 1 1 1 0 0 0 1 Rx, AC-[PIP)] The input data at input/output port P 
is loaded to the AC and memory (Rx). 

AC& Rx 1 X5 X5 X4 X3 X2 X1 XO 

IPS X Input Port S to 0 1 1 1 0 0 0 0 Rx, AC- [PIS)] The input data at input port S is loaded 
to the AC and memory (Rx). 

AC& Rx 0 X5 X5 X4 X3 x2 X1 xo 

IPM X Input Port M to 0 1 1 1 0 0 0 0 Rx, AC - [PIM)) The input data at input/output port M 
is loaded to the AC and memory (Rx). 

AC& Rx 1 X5 X5 X4 X3 X2 X1 XQ 

IPK X input Port K to 0 1 1 1 0 0 0 1 Rx, AC-[PIKl) The input data at input port K is loaded 

AC& Rx 0 X5 X5 X4 X3 X2 X1 Xo 
to the AC and memory (Rx). 

OPP X Output Rx to 0 0 0 0 0 0 0 0 [PIP)] - Rx The memory (Rx) contents are loaded 

fl Port P 1 X5 X5 X4 X3 x2 X1 XQ 
to input/output port P. 

~ OPM X Output Rx to 0 0 0 0 1 1 1 1 IPIM)J - Rx The memory (Rx) contents are loaded 

= to input/output port M. 
.£ Port M 0 X5 X5 X4 X3 x2 X1 xo 

~ SCT1 Set CNT OUT 1 1 1 1 0 1 0 0 0 The CNT1 OUT pin is made active (ON). 

~ 0 0 0 0 0 1 0 0 o=SF1 4 

f RCT1 Reset CNT OUT 1 1 1 1 0 1 1 0 0 The CNT1 OUT pin is made nonactive 

0 0 0 0 0 1 0 0 ='RF1 
IOFFI. 

4 

SCT2 Set CNT OUT 2 1 1 1 1 0 0 1 0 The CNT2 OUT pin is made active (ON). 

0 0 0 0 0 0 0 0 =SF2 200H 

RCT2 Reset CNT OUT 2 1 1 1 1 0 1 1 0 The CNT2 OUT pin is made nonactive 
(OFF). 

0 0 0 0 0 0 0 0 ='RF2 200H 

SLGT Set Light 1 1 1 1 0 0 0 0 The LIGHT OUT pin is made active 

0 0 0 1 0 0 0 0 =SF210H 
ION). (Refer to the LON instruction.) 

RLGT Reset Light 1 1 1 1 0 1 0 0 The LIGHT OUT pin is made nonactive 
(OFF). (Refer to the LOFF instruction.) 

0 0 0 1 0 0 0 0 ='RF210H 

SASX Set Alarm So_und 1 1 1 1 1 0 0 Xa The waveform specified by Xe to Xo is delivered at the Alarm 
Out pin. 

X7 X5 X5 X4 X3 x2 X1 xo X7....XQ Xo=1 X,=1 X2=1 X3=1 X4=1 

Enable Signal 32Hz 16Hz 8Hz 4Hz 2Hz 

X7....XQ X5=1 Xf1Xr1 Xf1X7'1 XflXT1 Xf1X7=1 

Enable Signal 1Hz 1kHz 2kHz 4kHz DC 

At X9"'1 the signal specified by X5, X7 is enabled. 
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5 Instruction code 
Ste ... ·g 

~ Mnemonic 015 D14 D13 D_12 D11 D10 Dg De Function Description flag to be 

~ 07 
affected 

D& 05 04 03 02 01 DO 

RAS Reset Alarm 1 1 1 1 1 0 0 0 The Alarm Out pin is made nonactive 
(OFF). 

Sound 0 0 0 0 0 0 0 0 =.SAS 0 

COMO X Change to 1 1 1 0 1 0 0 0 Input/output port M or P is changed to 
the OU1PUt mode. At the initial mode 

Output Mode 0 X1 Xo 0 0 0 0 0 :=OneofSF1 the port Is In the Input mode. X=1, 
X•2. X•3 correspond to.port M. port P, 
port M, P respectively. 

CIMDX Change to 1 1 1 0 1 1 0 0 Input/output port M or P Is changed to 
input port. 

Input Mode 0 X1 xo 0 0 0 0 0 ::::::= OneofRF1 

SPDF X Set PDF 1 1 1 1 0 0 0 X3 PDF-1 The pull-down MOS transistor at the PDF 

X2 x1 xo 0 0 
corresponding input port is turned ON. 

0 0 0 

=:OneofSF2 

xo-xa Xo=1J X1=1] X2=1] X3•1 

Corresponding port S ] M ] K, INT] p 
! .g RPDF X Reset PDF 1 1 1 1 0 1 0 X3 PDF-0 PDF 

.I X2 x, Xo 0 0 g 0 0 S0neofRF2 

~ 
SFSP Set High Frequency 1 1 1 0 1 0 0 0 The 7ms chattering eliminator is con-

nected to Input port S, K. 

~ 
Switch Sample Mode 0 0 0 0 1 0 0 0 :SF1 e 

l RFSP Reset High Frequency 1 1 1 0 1 1 0 0 The 31ms chattering eliminator is con-
nected to input port S, K. At the initial 

Switch S1WT1ple Mode 0 0 0 0 1 0 0 0 '=RFI e mode the RFSP mode is entered. 

WRTY,X Write Rx to LCD 0 0 0 0 Y4 Y3 Y2 Y1 The memory (Rx) contents are loaded to 
the LCD latch (Ly) through the data 

Latch (Ly) YO X& X5 X4 XJ x2 x1 XO Y=OOH, 01H, 1 EH, 1 FH decoder. For DPF•1, X•OOH to 6FH, 
causes a different instruc- the address of Rx is specified by DP; the 
tlon to occur. For input/ address of Ly is specified by SP. 
output of the data decoder, 
refer to page 60. 

WRBY,X Write Rx to LCD 0 0 0 1 Y4 Y3 Y2 Y1 Same as WAT X, Y. Output data "a" 
to "h" corresponding to input data of 

Latch (Ly) Yo xs X5 X4 X3 ~2 X1 xo Same as above. the data O decoder are all 0. 

WRCY,X Write Rx to LCD 0 0 1 0 Y4 Y3 Y2 Y1 For input/output of the Same es WAT X, Y except inputfoutput 
data decoder, refer to of the deta decoder. 

Latch ILYI Yo Xs X5 X4 XJ x2 X1 xo P8(1860. 

WRPY,X Write Rx to LCD 0 0 1 1 Y4 Y3 Y2 Y1 For Input/output of the Same as WAT X, Y except input/outpUt 
data -· refer to of the deta decoder. 

Latch (Lyl Yo xs X5 X4 X3 X2 X1 Xo page 60. 

JMPX Jump 1 1 0 0 0 X10 Xg Xe PC1o-PCo- X10-xo Tha data specified by X10 to XO is 
loaded to the PC to produce an uncondi· 

X7 X6 X5 X4 XJ X2 X1 Xo tional jump. 

BABOX Branch on AC 1 0 0 0 0 X10 X9 Xe PC1o-Peo- X1o-xo If bit 0 of the AC is"1",aJump occurs. 

bitO High X7 X5 X5 X4 X3 X7 X1 xo if ACo-'1, 
If "O'', the PC is Incremented +1. 

eAB1 X Branch on AC 1 0 0 0 1 X10 Xg Xe PC1o-J>Co - X 10-XO If bit 1 of the AC Is "1 ". e jump occurs. 

I ifACt='L 
If "O'' the PC is incremented +1. 

bit 1 High X7 xs X5 X4 X3 X2 X1 xo 

eAe2X Branch on AC 1 0 0 1 0 X10 X9 Xe P.C1o-J>Co- X1o-XO If bit 2 of the AC Is "1", a jump occurs. ] 
bit 2 High X7 X5 if AC2"'1, 

If "0", the PC is incremented +1. 

~ X5 X4 XJ X2 X1 xo 

-'I eAeJ X Branch on AC 1 0 0 1 1 X10 Xg Xe PC1G-J'Co- X10-Xo If bit 3 of the AC ls "1", a Jump occurs. 

bit 3 High X7 xs X5 X4 X3 x2 x1 xo if AC3=r1, 
lf"O'', the PC is incremented +1. 

eANZX Branch on AC 1 0 1 0 0 X10 X9 Xe PC1o-PCo-x1o-xo If the AC is not "O", a jump occurs. If 
''O'', the PC is incremented +1. 

not Zero 1><1 X& X5 X4 X3 x2 X1 XO ifAC1tO 
eAZX Branch on AC 1 0 1 1 0 X10 Xg Xe PC1G-J'Co- X1o-Xo If the AC is "O'', a jump occurs. If not 

1><1 
''O", the PC is incremented +1. 

Zero X6 X5 X4 XJ x2 X1 xo if AC•O 
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tnstruction code 

Mnemonic D15 D14 D1J D12 D11 D1Q 

D1 D6 D5 D4 DJ D2 

0 BCNH X Branch on CF 0 0 X10 
·~ 

not High X7 X5 X5 X4 X3 X2 

-~ BCH X Branch on CF High 0 1 1 X1Q 

I X7 X5 X5 X4 X3 X2 

CALL X Call Subroutine 0 1 X10 

X7 X5 X5 X4 X3 X2 

RTS Return from 1 1 0 0 0 

Subroutine 0 0 0 0 0 0 
POP POP the stack 1 1 0 1 0 

0 0 0 0 0 0 

STM X Set Timer 0 0 

X7 X5 X5 X4 X3 X2 

RTM Reset Timer 1 

0 0 0 0 

SFPD Set High Frequency 0 0 

Pre· Divider Over 0 0 0 

Flow Mode 

RFPD Reset High Frequency 1 

Pre-Divider Over 0 0 0 0 

Flow Mode 

PLC X Pulse Con trot 

X7 X5 X5 X4 X3 X2 

LC5800 

Dg DB 

D1 Do 

Xg Xa 

X1 Xo 

Xg Xa 

X1 Xo 

Xg Xa 

X1 Xo 

0 

0 

0 0 

0 0 

Xg Xa 

X1 Xo 

0 0 

0 0 

0 

0 

0 

0 

0 Xa 

X1 Xo 

Function Description 

PC1cr-PC0 - X10-Xo If the CF is "O", a jump occurs. lf"1", 
the PC is incremented +1. 

if CF'l1 

PC1cr-PC0- X10-Xo If the CF is "1", a jump occurs. If "O", 
the PC is incremented +1. 

if CF"'1 

STACK - IPCl+1 A subroutine is called. 

PC1cr-PC0- X10-Xo 

PC- (STACK) A return from e subroutine occurs. 

The stack pointer is popped -1. 

Fe' tho relation betwoon Tho data specified by xg to XO ;, 
X data and 
refer to page 

EPLC 4 

.=sF1 10H 

=<RF1 10H 

Xo-Xa 

Xo=1 

X5=1 

X5=1 

time setting, loaded to the TM to start the TM 

The TM stops operating. When using the 
TM to release the halt mode, this inst-
ruction is executed to stop the TM and 
to reset the halt release request signal. 
When the timer interrupt is accepted, 
the TM stops operating automatically. 

Overflow signal from tho divider ;, 
changed from 2Hz to 4Hz. When watch 
count is based on this 2Hz/4Hz signal, 
this instruction must be executed so that 
no error occurs in watch operation. 

Overflow signal from tho divider ;, 
changed from 4Hz to 2Hz. At the initial 
mode 2Hz is set. 

Tho pulse corresponding to the data 
specified by X9 to Xo is generated. 

Mode after execution of instruction 

Halt release request flag HAF3 caused by overflow 
from the divider is reset. 

Halt release reQuast flag HAF2 caused by overflow 
from the CC is reset. 

Ha!t release request flag HAF1 caused by overflow 
from the TM is reset 

Halt release reQUest flag HAFO caused by the signal at 
input port S, Kor INT is reset. 

The last 5 bits of the divider (15 bits) are reset. When 
executing this instruction, Xo must be set to ''1 ''. 

The CC and LSF are cleared. When executing this 
instruction, X1 must be set to "1" Same as the CCC 
instruction. 

Same as the A LP instruction. 

Same as the CSP instruction. 

Scme as the CST instruction. 

Notel 4Hz of the SFPD, RFPO instructions is for the chip (LC5800F/5899F) whose cycle time is 244µs. 
BHz is for the·chip (LC5800G/5899G) whose cycle time is 122µ5. 

Status 
flag to be 
affected 

HRFo-J 
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Input/Output of data decoder at WRT instruction execution mode 

Input Output data 
data a b c d e f g h 

0 1 1 1 1 1 1 0 0 

1 0 1 1 0 0 0 0 0 

2 1 1 0 1 0 1 1 0 

3 1 1 1 1 0 0 1 0 

4 0 1 1 0 0 1 1 0 

5 1 0 1 1 0 1 1 0 

6 1 p 1 1 1 1 1 0 

7 1 1 1 0 0 0 0 0 

8 1 1 1 1 1 1 1 0 

9 1 1 1 1 0 1 1 0 

A/B 1 0 0 1 1 1 1 0 

CID 0 0 0 0 0 0 1 0 

E/F 0 0 0 0 0 0 0 0 

Input/output of data decoder at WRC instruction execution mode 

Input Output data 

data a b c d e f g h 

0 0 0 0 0 0 0 0 1 

1 0 1 0 0 0 0 0 0 

2 0 0 0 1 0 0 0 0 

3 0 0 1 0 0 0 0 0 

4 0 0 0 0 0 1 0 0 

5 0 0 0 0 0 0 1 0 

6 0 0 0 0 1 0 0 0 

7 1 0 0 0 0 0 0 0 

8-F 0 0 0 0 0 0 0 0 

Input/output of data decoder WRP instruction execution mode 

(Rxo) (Rx1) (Rx2) (Rx3) (ACo) (AC1) (AC2) (AC3) 

a b c d e g h 

Data specified by Xg to XQ and set time at STM instruction execution mode 

Set value 

X9 Xs~X7 Xs Xs X4iX3 X2 X1 XO 
Set time (µ s) 

0 010 0 0 0 I 0 0 0 0 244 

0 0 l 0 0 0 0 IQ 0 0 1 488 

0 OIO 0 0 0 10 0 1 0 732 

I I I I I I 
1 111 1 1 1 I 1 1 0 1 249512 

1 1 I 1 1 1 1 I 1 1 1 0 249756 

1 1 I 1 1 1 1 I 1 
I 

1 1 1 250000 

Note) The set time is for the chip (LC5800F/5899F) whose cycle time is 244µs. 
For the chip (LC5800G/5899G) whose cycle time is 122µs, the set time is halved. 



C MOS LSI 

Single-Chip 4-Bit Microcomputer 
(with LCD Driver) 

The LC5812 is a CMOS 4-bit microcomputer that operates on low voltage, very low 
current and contains an LCD driver. It also contains ~> 4"'"bi t parallel 
processing ALU, a program memory ROM, a data memory RAM, aburidapt LCD segment 
outputs, abundant I/O ports, a prescaler, and a 32. 768kHz crystal oiii¢1i:i.ator. 
It is especially suited for use in multifunctional telephone, camera, speech 
synthesis LSI, equipment, security equipment control applications. ·· 

(1) Hardware features 
Supply voltage: 3.0V typ. 
Very low current dissipation: 5.0uA typ. (during timekeeping operation by 

crystal oscillator only) 
On-chip CR oscillator (C, Rare connected externally.) 
On-chip crystal oscillator for timekeeping (A 32.768kHz crystal is connected 
externally.) 
On-chip 15-bit divider for timekeeping. 
On-chip decimal counter. 
On-chip 8-bit programmable timer. 
Abundant output pins for LCD panel drive 

Drivable LCD panel Number 
113 bias 1/3 duty 
1/2 bias 1/3 duty 
1/2 bias 1/2 duty 
Static 

• Abundant input/output pins 

(42 pins) 
of drivable LCD segments 

126 segments 
126 segments 
84 segments 
42 segments 

Ports for input only: 2 ports/8 pins 
Input/output common ports: 2 ports/8 pins 
Control output pins: 4 pins 

• Possible to use LCD panel drive output pins as ports for output only (mask 
option) • 

• Initial reset pin • 
• ROM: 2048 x 16 bits 

RAM: 152 x 4 bits 
• Cycle time: 40usec • 
• On-chip step-up circuit, set-down circuit for LCD power supply • 
• Shipping style: Chip (or QIP80). 

(2) Software features 
• Powerful instruction set: 121 instructions • 
• 8-level subroutine nesting (also used for interrupt) • 
• External interrupt function • 
• Possible to use the whole RAM area as working register (bank-selectable). 

Halt function. 
Direct addressing • 

• All instructions: 1-step operation. 
• On-chip data pointer. 
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(3) Equivalent Circuit Block Diagram 

XTALIN 
XTALOUT 
CRIN 
CROUT 
CUP1 

CUP2 

(4) Sample Application Circuit (1/3 bias 1/3 duty) 

COM1 LCD 
COMCOM23 (1/3bias, 

1/Jduty) 

5EG 
OUT 

42x3:126max 

segment outputs 
42max 

Voo ,______-----------~ 

51 V551 J.ov 
52 

----<10---153 54 V552 ,__ __ ,_. 
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CMOS LSI 

~ Single-Chip 4-Bit Microcomputer 

~ ___ <_w-it_h_L_C_D_D_r_iv_e_r_) -----

® 1318C 

The LC5850 is a C-MOS 4-bit microcomputer that operates on low voltage, very small current and contains an LCD 
driver. It contains a 4-bit parallel processing ALU, many LCD segment outputs, many 1/0 ports, a prescaler, and a 
32. 768kHz crystal oscillator. 
It is ideally suited for use in desk-top calculator, camera, speech synthesis LSI controller, equipment controller appli­
cations as well as watch/clock applications. 

( 1) Hardware features 
Supply voltage: 1.5V or 3.0V (typ.) (mask option) 
Very small current dissipation: 

3.0µA typ. (1.5V supply voltage, at watch/clock operating mode) 
1.5µA typ. (3.0V supply voltage, at watch/clock operating mode) 

Built-in crystal oscillator for watch/clock (32.768kHz crystal connected externally) 
Many output pins for LCD panel drive (25 pins) 

Drivable LCD panel Number of drivable LCD segments 

1 /3 bias 1 /3 duty 75 segments 
1 /2 bias 1 /3 duty 75 segments 
1 /2 bias 1 /2 duty 50 segments 
Static 25 segments 

Many input/output pins 
Ports for input only: 2 ports/8 pins 
Input/output common ports: 2 ports/8 pins 
Port for output only: 1 port/4 pins 
Control output pins: 2 pins 

Possible to use LCD panel drive output pins as ports for output only (mask option) 
With initial reset pin (Port S3 for input only is used by mask option.) 
ROM: 1024x 15bits 
RAM:64x4bits 
Cycle time: 244µsec. (or 122µsec./mask option) 
Built-in step-up circuit, step-down circuit 
Shipping style: Chip (or OIP64B) 

(2) Software features 
Powerful instruction set: 78 instructions 
4-level subroutine nesting (also used for interrupt) 
External interrupt function 
15-bit divider for watch/clock 
Built-in 6-bit programmable timer 
HALT function 
Direct addressing type 
All instructions: Single-step operation 
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(3) Application development tools 
For performing application development, the evaluation chip (LC5898) and the specialized application develop­
ment tools are prepared. 

505410 system 
Application development program of microcomputer can be made in assembly language (edit, asemble). 
EVA510 + TB51 +display board+ LC5898 
By connecting to the 505410, application development program can. be corrected and debugged. The 
EVA510 is a control ROM-replaced version of the EVA410. 
TB51 + display board+ LC5898 
By using the EPROM (2732) with application development program data written in, mounting evaluation can 
be performed. 

Equivalent Circuit Block Diagram 

CUP2 
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Application Areas 

1) Watch/clock with calculator 
2) Controller of speech synthesis LSI 
3) Controller of camera 
4) Mechanical controller of VTR, radio cassette, deck, etc. 
5) Controller of telephone dialer, etc. 

Sample Application Circuits 

(1) Typical application circuit using 
Ag battery ( 1 /3 bias 1 /3 duty) 

Pl COM! 
P2 COM2 
P3 COM3 r-- P4 

M1 SEG 
OJT 

M2 

M3 

M4 

kEy matrix VCD 

51 l/SSI 
52 
53 
54 V$2 

1/0Al 
l/OA2 l/SS3 
l/OA3 
1/0A4 CUP1 

OSCIN CUP2 

32.76SkHz 
rs; OUT 

IOPF AL.ARM 
OUT 

I/OBI 
1/082 
1/083 
l/OB4 

LIGHT 
OUT 

Case OU.tline 3026B-Q64BIC 
(unit:mm) 

LCD 
( ~ bias V3 duty ) 

25x3 :75 max 

Il.SV(Ag) -1 
~ Q.1u 

-l 
Q.lu 

---l 

O. lu 

INPUT/OUTPUT PORT 
INPUT PORT 
OUTPUT PORT 

(2) Typical application circuit using 
Li battery ( 1 /2 bias 1 /3 duty) 

Pl COM1 LCD 
P2 COM2 < Y2 bias Y3 d.lty > 
P3 Ca.t3 r--;= P4 

25x3:75 ma• 

Ml SEG 
OUT 

M2 

M3 :'fr:'~t 
-- M4 

;IS max 

kEy matrix VCD 

~~r=1 ~~ 
SI VSSI 

~ :--- 52 
53 

~ 54 VSS2 

I 1/0AI 
I 1/0A2 l/SS3 

I 

1/0A3 
I I l/0A4 CUP1 

T0.1u 

~ 32. 76SkHz-
OSC IN UJP2 

I 
L____ __ rs; OLT 

I 

IOPF ALARM i OUT 

I 1/081 

I 

1/082 
1/083 
1/084 

I 
I LIGHT 

! 
BAK OUT 

L ___ ~-----------

l/OA1~4, 1/081~4 

51"'4 ' M1~4 

P1~ 4 

SANYO: QIP648 z.15 
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Pad Assignment of LSI Chip 

CHIP SIZE 
CHIP THICKNESS 
PAD SIZE 

5. 72mm x 4. 76mm 
480µm 
120µm x 120µm 

Pad Name and Coordinates 

Pin assignment of QIP64 
Pad x 
No. Pin name 

(JU) 

4q 1 VDD 2707 
41 ~ BAK II 

4~ ~ VSS1 II 

4~ 4 VSS2 II 

4j SAL ARM ouj II 

45 6~ I GHT OU~ II 

46 7 S4 II 

47 8 S3 II 

4~ 9 I/O A1 II 

49 1_Q 1/0 A2 2385 
so 11 1/0 A3 2070 
51 12 I/O A4 1800 
s2j 131 1/0 81 1530 
5~ 14 I/O 82 1260 
5j 15 1/0 83 990 
55 16 1/0 84 720 
- 1~ TEST 450 
- 1~ TEST 239 
5~ 19 INT -558 
sj ~ P1 -810 
59 21 P2 -1098 
60 22 P3 -1386 
61 23 P4 -1674 
62 24 M1 -1926 
6_1 25 M2 -2178 
64 26 M3 -2430 

1 27 M4 -2707 
2 28 TEST A II 

3 29 TEST II 

--" 30 CUP1 II 

5 31 CUP2 II 

6 32 S2 II 

~ 3~ S1 II 

- 3~ CVDD) II 

- 35 CVSS) II 

Pins 24, 56 of QIP package: SUB (open) 

LC5850 

» 21 25 a 23 n 21 .20 11 
DDDDDDDDD 

TESTA1f0 
TEST 00 
ti.Pl JOO 
tUP2 11 D 

52 RO 
51 DO 

CVIJ>) J<O 
(YSS) 150 

OSC IN Jf0 
IOP J70 

OSCOUT llO 
COMI JJO 

[

<OD 
470 

•'II ..... 
"0 
430 

TEST "0 

Pin assignment of QIP64 
y Pad 

Pin name 
( J.lm) No. 
669 8 36 OSC IN 
878 - 3~ 10PF 

1058 9 3~ OSC OUT 
1238 10 39 COMMON1 
1418 11 4Q segment 
1589 12 41 II 

1778 13 42 II 

1958 14 43 II 

2228 - .44 TEST 
II 15 45 seg11ent 
II - 46 TEST 
II 16 47 seg11ent 
II 17 48 II 

II 18 49 II 

II 19 50 " 
II 20 51 II 

II 21 s2j " 
II 22 5~ " 
II 23 5~ II 

II 25 55 " 
II 26 56 II 

II 27 57 II 

II 28 58 " 
II 29 59 " 
II ~ 6_Q " 
II 31 61 " 
II 32 62 " 

2048 33 63 " 
1868 34 64 " 
1688 35 65 " 
1508 36 66 " 
1328 37 67 COMMON3 
1148 38 6~ COMMON2 

968 39 69 VSS3 
788 

'~fH1 r:i ~ IHdH1 ~ 

x 
C Jl m > 

-2707 
II 

II 

" 
" 
" 
II 

" 
" 
II 

-2446 
-2140 
-1834 
-1528 
-1222 

-916 
-610 
-304 

2 
308 
614 
920 

1226 
1532 
1838 
2144 
2450 
2707 

" 
II 

" 
II 

" 
" 

y 

( Jllll) 

608 
428 
248 
-36 

-324 
-630 
-936 

-1242 
-1899 
-2228 
-2232 
-2228 

" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 

-1382 
-1087 

-792 
-496 

-15 
309 
489 

01 SJ 
D 1 54 
D. l.IGHT 
0 5 ALARM 
0 4 VSS2 
0 J VSSI 
01 BAK 
Or VDD 
019 VSSJ 
011 COM2 

Do COM3 

o .. 
015 

o .. 
OIJ 

The above pad coordinates are such that the chip center is taken as the origin and the values of (X, YI represent 
the coordinates of the center of each pad. 
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Pin Description 

OIP Pad Input Circuit Pin Name /Out- Function Pin No. put Configuration 

~D 
32.768kHz crystal is connected across OSCIN and 

8 36 osc IN Input OSC WT OSCOUT for oscillation. 
9 38 osc OUT Out- Used as reference clock and system clock for watch/clock. 

put 20pF capacitor is connected across OSCOUT and Voo. 

- 37 10P - t:I" Voo Connected to OSCOUT and used as oscillation phase 
~IOP compensation capacitor. 

7 33 S1 

• 
Ports for input only 

6 32 S2 With 32ms chattering eliminator. 

Input S3 is used for switch input/LSI inside reset input (PLA 

47 8 S3CCLEAR 
mask option). 

/SWITCH) 
Sy applying Voo to St to S4 simultaneously, LSI 
inside is reset, if S3 is used for switch input. 

46 7 S4 mask o~tion 'L 
s1,s2,s4 s3 

48 9 IIO A1 

49 10 I/O A2 

f" 
Input/output pins for selecting the following 2 operations 

50 11 IIO A3 with instruction. 
Input (1) Input pin for fetching data into RAM. 

51 12 l/O A4 /Out-

52 13 I/O 81 
put (2) Output pin for outputting data from RAM. 
. 

53 14 IIO 82 

54 15 IIO 83 

55 16 I/O 84 

62 24 M1 

~Di 
Input pin for fetching data into RAM. 

63 25 M2 Input 

64 26 M3 

1 27 M4 
,.- ,,,. 

! 
58 20 P1 

~D 
Pin for output only. 

59 21 P2 
Out-
put 

60 22 P3 

61 2~ P4 

Vo~ External interrupt request control input pin. 

57 19 INT Input 

(-) power supply pin for logic unit inside LSI. 
41 2 BAK When using 3.0V supply, a capacitor must be connected 

across BAK and Voo to prevent logic unit from malfunc-
tioning. 

Out- + Pin for output only. 
45 6 LIGHT put Suited for outputting signal to drive trnasistor for light. 

-f" 
Pin for output only. 

44 5 ALARM Out- Used to output 4kHz and 2kHz or 4kHz and tkHz modu-
put lation signal with instruction. 

Also used to output non-modulation signal. 
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OIP Pad Input Circuit 
Pin No. Pin Name /Out-

Configuration Function 
put 

4-9 1 VDD (+) Power supply pin. 
39 69 VSS3 (-)power supply pin. 
43 4 vssz 1.5V /3.0V selectable with mask option. 

42 3 VSS1 
For 1.5V use, apply(-) side to Vss1 
For 3.0V use, apply (-) side to Vss2 
Also used as power supply for LCD drive. 

~ 
1.sv USE J.OV USE 

static ~bias Y.Jbia• static ~bias ~bias 

VDD -- fI- 11~-!{l i:t.- II-PI '1$1-

VSS2- ~~1 ~~[ 
l:t:.- l:r - t~ 

VSSJ._ _.J: _-I __ J - _r 
The above Table shows how to connect external parts in 
each case. 

4 30 CUP1 Pins for connecting voltage step-up (step-down) capacitor. 
5 31 CUP2 

-~DD 
Output pins for LCD panel common electrode. 

10 39 COM1 
Out- The following pin is used in each case. 
put 

38 68 COM2 Static 1/2 duty 1/3 duty 

37 67 COM3 SS3 COM1 0 0 0 
COM2 - 0 0 

> COM3 - - 0 
Alternating 

32Hz• 32Hz• 43HZ* frequency 
Vss1IVss2 *Possible to make frequency 2 or 4-fold. 

~; Output pins for LCD panel segments. 
34 64 Also used as output ports with mask option. 
35 65 

, ma~k When LSI inside is in reset mode, 32Hz, 64Hz, and 
Out- ~tton 128Hz static light-up signal is outputted at COM1 to 

36 66 segment put ~N COM3 and each LCD segment output and all LCD panel 
driver segments light up. 

I- Segment PLA system is adopted to meet the require-
ments of free pattern on LCD panel. 

Vss1IVss2IVss3 

40 

v~,~~ 
Output pins for LCD panel segments. 

11 I segment Out- Also used as output ports with mask option. 
43 put s 45 driver 

33 
47 
I 

63 
- 17 TEST 

- 18 TE ST 

2 28 TEST A Test pins (not used by user). 
3 29 TEST 

- 44 TEST 

- 46 TEST 

- 35 (VSS) Backup power supply pin. 

- 34 (VDD) Normally, not used. 

NOTE Ag Battery • = Vss1 
Li Battery' EXT-V: • = Vss2 
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• Operation from Ag Battery [Static] 
Absolute Maximum Ratings at Ta=25±2°C, Voo=OV 

Maximum supply Voltage. V SS 1 

Vss2 vss2=Vss3 

LC5850 

unit 
-4.0-+0.3 v 
-4.0-+0.3 v 

Maximum Input Voltage VJN1 S1-4,M1-4,!/0A1-4,!/0B1-4,10P, Vss1-o.3-0.3 v 
OSC!N,!NT,TESTA 

Maximum Output Voltage 
(l/OA1-4, 1/081-4: Input mode) 

VOUT1 TEST,CUP210SCOUT,ALARM1LIGHT1 
I/OA1-4,J/OB1-4,P1-4 

vs s 1-0. 3-0. 3 v 

(l/OA1-4, 1/081-4: Output mode) 
Vour2 SEGOUT1COM11CUP1 vss2-o.3-o.3 v 

Operating Temperature 
Storage Temperature 

To pg 
Ts t g 

Allowable Operating Ranges at Ta=25±2°C, Voo=OV min 
Supply Voltage Vss1 -1. 65 

"H "-Level Input Voltage 

"L"-Level Input Voltage 
Operating Frequency 

v ss2 Vss2=Vss3 
VJH S1-41M1-4,I/OA1-4,I/OB1-4,INT, 

(l/OA1-4, 1/081-4: Input mode) 
VIL II " 
f OP9 Ta=-20-+65 'C 

-3.3 
-0.2 

V SS 1 
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Electrical Characteristics at Ta=25±2°C, Voo=OV min 
Input Resistance 

"H"-Level Output Voltage 
"L"-Level Output Voltage 
"H"-Level Output Voltage 
"L"-Level Output Votage 
"H"-Level Output Voltage 

"L"-Level Output Voltage 

"H"-Level Output Voltage 

"L"-Level Output Voltage 

Output Voltage 
(doubler) 

Current Dissipation 

Oscillation Start Voltage 
Oscillation Hold Voltage 
Oscillation Start Time 
Oscillation Correction 
Capacitance 

RIN1A VSS1=-1.55V,VIL=Vss1+0.2v, 

."L"-level hold tr., *1, Fig. 1 
HIN18 Vss1=-1.55v, 

"L"-level pull-in tr., *1, Fig. 1 

R!N2A Vss1=-1.55V,VIL=Vss1, 
INT pull-up resistance 

R IN 28 V SS 1 = - 1 . 5 5 V, V I H =VD D, 

VOH1 

VOL 1 
VoH2 
V OL2 
VoH3 

VoL3 

V OH4 

VOL4 

INT pull-down resistance 
Vss1=-1.55v, I OH=-0.4µA,SEGOUT 

Vss1=-1.55V, I OL=0.4µA,SEGOUT 
Vss1=-1.55v, [ OH=-4µA,(OM1 
VSS1=-1.55V, I OL=4µA,COM1 
Vss1=-1.35V, I OH=-250µA, 

ALM·LIGHT 
Vss1=-1.35V, I OL=2SOµA, 
ALM·LIGHT 
Vss1=-1 .55V, I OH=-20µA,P1-4 
I/OA1-4,I/OB1-4 

(I/QA 1-4, I/OB 1-4: Output mode) 

Vss1=-1.55v, I OL=20µA,P1-4 

!/OA1-4,J/OB1-4 

(I/QA 1-4, 1/081-4: Output mode) 
Vss2 Vss1=-1.35v, 

C 1 = C 2 = 0 • 1 µ F , f o P 9 = 3 2 • 7 6 8 k H z , Fig. 2 

10 

200 

200 

200 

-0.2 

-0.2 

-0.65 

-0.2 

I I o o I V s s 1 = -1 • 5 5 v, standard watch/ clock operation, 

C 1=C2 =O. 1 µ F, Co= Cg =20P F, C I =25k Q, Fig. 2 
Vstt Co=C9=20pr,Ci=25kQ,Fig.3 -1.35 
VHOLD Co:Cg=20PF,C 1=25kQ,Fig.2 -1.65 
t stt Co:Cg:20PF, CI =25kQ, Vss1=-1.35V, Fig. 3 

10P 
20P 

External pin 

OSCOUT 
8 

16 

-20-+65 "C 
-30-+125 oc 

tYP max un 1 t 
- , . 30 v 
-2.4 v 

0 v 

Vss1+0.2 v 
33k Hz 

tYP max unit 
200 ldl 

2000 kQ 

2000 kQ 

2000 kQ 

v 
Vss2+0.2 v 

v 
Vss2+0.2 v 

v 

Vssi+0.65 v 

v 

V SS1+0.2 v 

-2.s v 

2.0 µA 

v 
- , • 30 v 

10 s e c 

10 12 pF 

20 24 pF 
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LC5850 

• Operation from Li Battery [Static] 
Absolute Maximum Ratings at Ta=25±2°C, Voo=OV 

Maximum Supply Voltage V ss 1 VBAK=Vss1 or Vss2 
V SS2 V SS2= V SS3, VBAK=VSS1 or VSS2 

Maximum Input Voltage VIN 1 1OP,0 SC IN, TEST I I 0 
V IN2 S1-4,M1-4, INT, I /OA1-4, I/081-4, 

TESTA (l/OA1-4, l/OB1-4: Input mode) 
Maximum Output Voltage VouT1 TEST I /o,cup2,oscour 

Operating Temperature 
Storage Temperature 

VOUT2 SEGO UT, COM1, CUP1,ALARM, 
LIGHT,P1-4,I/OA1-4,J/OB1-4 

To pg 
Ts t g 

(I/QA 1-4, I/OB 1: Output mode) 

Allowable Operating Ranges at Ta=25±2°C, Voo=OV 
Supply Voltage VBAK 

Vss2 Vssz=Vss3 
"H"-Level Input Voltage VIH S1-4,M1-4,I/OA1-41!/0B1-4,INT, 

(I/QA 1-4, I/OB 1-4: Input mode) 
I! II 

un It 
-4.0-+0.3 v 
-4.0-+0.3 v 

VBAK-0.3-0.3 v 
Vssz-o.3-0.3 v 

VBAK-0.3-0.3 v 
vssz-o.3-0.3 v 

-20-+65 "C 
-30-+125 "C 

min tYP max unit 
-3.6 -1. 3 v 
-3.6 -2.0 v 
-0.4 0 v 

Ii S S2 Vssz+o.4 v "L"-Level Input Voltage 
Operating Frequency 

VIL 
f opg Ta=-20-+65 C 32 33 l< Hz 

Electrical Characteristics at Ta=25±2°C, Voo=OV min 
Input Resistance 

"H"-Level Output Voltage 
"L"-Level Output Voltage 
"H"-Level Output Voltage 
"L"-Level Output Voltage 
"H"-Level Output Voltage 
"L"-Level Output Voltage 
"H"-Level Output Voltage 

"L"-Level Output Voltage 

"H"-Level Output Voltage 
"L"-Level Output Voltage 

Output Voltage 
(halver) 
Current Dissipation 

Oscillation Start Voltage 

Oscillation Hold Voltage 

Oscillation Start Time 

Oscillation Correction 
Capacitance 
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R IN1A V SS2=-2.9V, V IL=V SS2+0.4V, 
"L"-Level hold tr., *1, Fig. 4 

RrN1B Vssz=-2.9v, 
"L"-Level pull-in tr., *1, Fig. 4 

H!N2A Vss2=-2.9v, VIL=Vssz, 
INT pull-up resistance 

R IN2B v SS2=-2.9v, v IH=Voo, 
INT pull-down resistance 

VOH1 Vss2=-2.9v, I OH=-0.4µA,SEGOUT 

VOL 1 V SS2=-2.9V, I OL=0.4µA,SEGOUT 
VOH2 Vss2=-2.9v, I OH=-4µA,COM1 
VOLZ Vss2=-2.9v, I OL=4µA,COM1 
VOH3 Vss2=-2.4V, 1 OH=-250/lA,ALM 
VOL3 VSS2=-2.4V, 10L=25011A,ALM 
VQH4 V SS2=-2.9V, l OH=-40/tA, 

I/OA1-41!/0B1-4,P1-4 
(I/QA 1-4, I/OB 1-4: Output mode) 

VQL4 Vss2=-2.9V, IQH=40µA 
l/OA1-4, l/OB1-4, P1-4 

(l/OA1-4, l/OB1-4: Output mode) 
VQH5 Vss2=-2.4V, low-150µA, LIGHT 
VQL5 Vss2=-2.4V, IQL =150µA, LIGHT 
Vss1 Vss2=-2.9v, 

C 1 = C 2 = 0 • 1 µ F , f op g = 3 2 • 7 6 8 k H z , Fig. 5 

10 

200 

200 

200 

-0.2 

-0.2 

-o. 65 

-0.4 

-1.5 

I o D I V s s 2= - 2. 9 v, standard watch/clock operation, 
C 1=C2=0. 1 µ F, Co= Cg =20P F, C I = 2 5 k Q, Fig. 5 

Vstt Vss1=Vss2,Co:Cg=ZOPF1 -1.35 
C I =25 UL Fig. 6 

VHOLD Vss1:Vss212, Co:Cg=20PF1 
CI =25kQ,Fig. 5 

t stt Vss1=VSS2=-2.9v,Co:Cg=20PF1 
CI =25k0,Fig.6 

1 OP External pin 8 
20P OSCOUT 16 

tYP max unit 
200 kQ 

2000 kQ 

2000 ldl 

2000 k 12 

v 
Vss2+0.2 v 

v 
Vss2+0.2 v 

v 
Vss2+0.65 v 

v 

vss2+0.4 v 

v 

Vss2+1.s v 

- 1 • 35 v 

1.0 Jl A. 

v 

-2.6 v 

10 s e c 

10 12 pF. 

20 24 pF 



LC5850 

• Operation from EXT-V [Static] 
Absolute Maximum Ratings at Ta=25±2°C, Voo=OV 

Maximum Supply Voltage V SS2 VSs2=Vss3=VSS1 

Maximum Input Voltage 

Maximum output Voltage 

Operating Temperature 
Storage Temperature 

VIN1 10P,OSCIN 

V1N2 S1-4, M1-4, INT, 1/0A1-4, l/OB1-4, 
TESTA (l/OA1-4, l/OB1-4: Input mode) 

VouT1 TESTCUP210SCOUT 

Vour2 SEGOUT1COM1,CUP1,ALARM, 
LIGHT, P1-4, l/OA1-4, l/OB1-4 

To pg 
Ts t g 

(I/QA 1-4, l/OB1-4: Output mode) 

Allowable Operating Ranges at Ta=25±2°C, Voo=OV 
Supply Voltage v ss2 Vss1=Vss2=Vss3 

"H"-Level Input Voltage VIH S1-4,M1-4,I/OA1-4,I/OB1-4,INT, 
(l/OA 1-4, I/OB 1-4: Input mode) 

"L"-level Input Voltage VIL /1 /1 

Operating Frequency f opg Ta=-20-+65 'C 

Electrical Characteristics at Ta=25±2°C, Voo=OV 
Input Resistance RI N 1 A Vss2=-2.9V, V1L =Vss2+0.4V, 

"H"-Level Output Voltage 
"L"-Level Output Voltage 
"H"-Level Output Voltage 

"L" Output Voltage 

"H"-Level Output Voltage 

"L"-Level Output Voltage 

"H"-Level Output Voltage 

"L"-Level Output Voltage 

Current Dissipation 

"L"-Level hold tr., *1, Fig. 13 
R IN 1 B Vss2=-2.9V. 

"L"-Level pull-in tr., *1, Fig. 13 

R IN2A Vss2=-2.9V, V1L =Vss2, 
INT pull-up resistance 

RIN2B Vss2=-2.9V,VIH=VDD1 
INT pull-down resistance 

V OH 1 Vss2=-2.9V, I OH=-0. 4µ A1 s EGOUT 

VOL 1 Vss2=-?..9V, I OL=0.41LA1 SEGOUT 

VOH2 Vss2=-2.9V, I OH=-4/lA, 

VOL2 

VOH3 

VOL3 

VOH4 

VOL4 

llDDI 

COM1 
Vss2·=-2.9V. I OL=4 tL A, 
COM1 
Vss2=-2.4V, I OH=-2501LA1 
ALM·LIGHT 
Vss2=-2.4V, I OL=250 /.I A, 
ALM1LlGHT 
Vss2=-2.9V, I OH=- 40/.1 A1 
I/OA1-4,I/OB1-4,P1-4 

(l/OA1-4, l/OB1-4: Output mode) 
Vss2=-2.9V, I OL=40tlA, 
I/OA1-4,I/OB1-4,P1-4 

(I/QA 1-4: I/OB 1-4: Output mode) 
Vss2=-2.9V, standard watch/clock operation, 

un It 
-4.0-+0-3 v 

Vss2-o. 3-0. 3 v 
Vss2-o.3~o.3 v 

Vss2-o.3-0.3 v 
Vss2-o. 3-0 .3 v 

-20-+65 'C 
-30-+125 'C 

min typ 1118 x unit 
-3.6 -2.0 v 
-0.4 0 v 

Vss2 Vss2+o.4 v 
32 33k Hz 

111 in tYP lllBX un It 
10 200 kQ 

200 2000 kQ 

200 2000 kO 

200 2000 kO 

-0.2 v 
vss2+0. 2 v 

-0.2 v 

Vss2+0. 2 v 

-0-65 

Vss2+0.6S v 

-0.4 v 

V552+o.4 v 

5.0 /.IA 
C1=C2=0.1/.IF,Co:Cg:20PF;C I =25kU, Fig.14 

Oscillation Start Voltage vs t t vss1 =Vss2. co= cg =20P r, -2.2 v 
CI =25kC, Fig.15 

Oscillation Hold Voltage V HOLD Vss1=V552, Co= Cg:20P F, -2.0 v 
C 1=25k0,Fig.14 

Oscillation Start Time t st t V551=Vss2=-2.9V, Co= Cg:20PF, 10 sec 
CI =25kC,Fig.15 

Oscillation Correction 10P External pin 8 10 12 pF 
Capacitance 20P OSCOUT 16 20 24 pF 
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• Operation from Ag Battery (1/2 Bias, 1/2 Duty] 
Absolute Maximum Ratings at Ta=25±2°C, VDD•DV 

LC5850 

Maximum Supply Voltage Vs s 1 
Vssz Vss2=Vss3 

unit 
-4.0-+0.3 v 
-4.0-+0.3 v 

Maximum Input Voltage VIN1 S1-4,M1-4,I/OA1-4,I/OB1-4,10P, Vss1-o.3-0.3 v 
OSCJN,JNT,TESTA 

(l/OA1-4, l/OB1-4: Input mode) 
Maximum Output Voltage VouT1 TEST, CUP2, 0 s COUT, ALARM, LIGHT, Vss1-o.3-0.3 v 

I/OA1-4,I/OB1-4,P1-4 
(l/0A1-4, l/OB1-4: Output mode) 

VOUT2 SEGOUT,COM1,COM2,CUP1 
Operating Temperature T op g 

Vssz-o.3-0.3 v 
-20-+65 "C 

Storage Temperature Ts t g 

Allowable Operating Ranges at Ta=25±2°C, VDD=OV min 
Supply Voltage V s s 1 - ,_ 65 

"H"-Level Input Voltage 

"L"-Level Input Voltage 
Operating Frequency 

Vss2 VSS2=VSS3 
VIH S1-4,M1-4,J/OA1-4,I/OB1-4,INT, 

(l/OA1·4, l/OB1-4: Input mode) 
VIL II II 

f opg Ta=-20-+65 "C 

-3.3 
-0.2 

V SS 1 

32 

Electrical Characteristics at Ta=25±2°C, VDD=DV min 
Input Resistance 

"H"-Level Output Voltage 
"L"-Level Output Voltage 
"H"-Level Output Voltage 
"M"-Level Output Voltage 

"L"-Level Output voltage 
"H"-Level Output Voltage 

"L"·Level Output Voltage 

"H"-Level Output Voltage 

"L"-Level Output Voltage 

Output Voltage 
(doubler) 

R IN 1 A VS S 1 =-1 • 5 5 V, VIL= VS S 1+0.2V, 10 
"L"-Level hold tr., *1, Fig. 1 

R!N1B VSS1=-1.55V, 200 
"L"-Level pull-in tr., *1, Fig. 1 

HIN2A Vss1=-1.ssv,VrL=Vss1,1Nr© 200 
INT pull-up resistance 

RIN2B Vss1=-1.55v,VIH=Voo,JNTaJ 200 

VOH1 
VoL1 
VOH2 
VOM 

VOLZ 
VOH3 

VoL3 

VOH4 

VOL4 

INT pull-down resistance 
Vss1=-1.55V, I OH=-0.4µA,SEGOUT -0.2 
Vss1=-1.5Sv. I OL=0.4µA,SEGOUT 
Vss1=-1.5Sv. I OH=-4µA,COM1 ·COM2 -0.2 
Vss1=-1.S5v, I OH=-4µA, Vss1-o.2 
I OL=4µA,COM1 •COM2 
Vss1=-1.SSv. I OL=4µA,COM1 ·COM2 
Vss1=-1.3Sv, I OH=-250µA, 
ALM· LIGHT 
Vss1=-1.35v, I OL=250µA, 
ALM·LIGHT 
Vss1=-1.S5v, I OH=-20µA,P1-4 
I/OA1-4,J/OB1-4 

(l/OA1-4, l/OB1-4: Output mode) 
VSS1=-1.55V, I OL=20JlA,P1-4 
I/OA1-4,J/OB1-4 

-0.65 

-0.2 

O/OA 1-4, 1/081-4: Output mode) 
Vss2 Vss1=-1.3Sv, 

C 1=C2:0.1 µ F, f opg:32. 768kHz,Fig. 2 

-30-+125 "C 

tYP max unit 
-1. 30 v 
-2.4 v 

0 v 

Vss1+0.2 v 
33k Hz 

tYP max unit 
200 kQ 

2000 kQ 

2000 k I~ 

2000 kQ 

v 
Vss2+0.2 v 

v 
Vss1+0.2 v 

Vss2+0.2 v 
v 

Vss1+0.65 v 

v 

Vss1+0.2 v 

-2.s v 

Current Dissipation I I DD I V s s 1 = -1 • 5 S v, standard watch/clock operation, C1=C2 2.0 µA 

Oscillation Start Voltage 
Oscillation Hold Voltage 
OscilPation Start Time 
Oscillation Correction 
Capacitance 
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=0.1 µ F, Co=C9=20pF, CI =25kQ,Fig. 2 
Vstt Co=C9=20PF,C I =25kQ, Fig.3 -1.35 
VHOLD Co=C9=20PF, CI =25kQ, Fig. 2 -1.65 
t s t t C o = C g = 2 0 p F, C I = 2 5 k Q , V SS 1 = - 1 • 3 5 V Fig. 3 
1 OP External pin 8 
20P OSCO UT 16 

v 
-1. 30 v 

10 s e c 
10 12 pF 
20 24 pF 



• Operation from Li Battery [ 1 /2 Bias, 1 /2 Duty] 
Absolute Maximum Ratil11JS at Ta=25±2°C, VDD=OV 

LC5850 

Maximum Supply Voltage V ss 1 V BAK=\/ s s 1 or \/ s s 2 
unit 

-4.0-+0.3 v 
-4.0-+0.3 v 

Maximum Input Voltage 
Vssz VSS2=Vss3,VBAK=VSS1 or Vss2 
VIN1 10P,OSCIN VBAK-0.3-0.3 v 
V IN2 S1-4,M1-4, INT, I /OA1-4, I /081-4, Vss2-o.3-0.3 v 

TESTA (l/OA1-4, l/OB1-4: Input mode) 
Maximum Output Voltage VouT1 TEST, CUP2,0SCOUT VBAK-0.3-0.3 v 

VOUT2 SEGOUT,COM1,COM2,CUP1,ALARM, 

LIGHT1P1-4,J/OA1-4,J/OB1-4 

Vss2-o.3-0.3 v 

(l/OA 1-4, l/OB1-4: Output mode) 
Operating Temperature T opg 
Storage Temperature T st g 

Allowable Operating Ranges at Ta=25±2°C, VDD=OV min 
Supply Voltage v BAK -3.6 

"H"-Level Input Voltage 

"L"-Level Input Voltage 
Operating Frequency 

vssz Vssz=Vss3 
V !H 

VIL 
f opg 

S1-4,M1-4,J/OA1-4,J/OB1-4,INT, 

(l/OA 1-4, I/OB 1-4: Input mode) 
I! II 

Ta=-20-+65 "C 

-3.6 
-0.4 

Vss2 
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Electrical Characteristics at Ta=25±2°C, VDD=OV min 
Input Resistance R IN 1 A v SS2=-2. 9V, v IL= v SS2+0. 4V, 10 

"H"-Level Output Voltage 
"L"-Level Output Voltage 

"H"·Level Output Voltage 
"M"·Level Output Voltage 

"L"-Level Output Voltage 

"H"-Level Output Voltage 
"L"-Level Output Voltage 
"H"-Level Output Voltage 

"L"-Level Output Voltage 

"H"-Level Output Voltage 
"L"-Level Output Voltage 

Output Voltage 
(ha Iver) 
Current Dissipation 

Oscillation Start Voltage 

Oscillation Hold Voltage 

Oscillation Start Time 

Oscillation Correction 
Capacitance 

l'L"-Level hold tr., *1, Fig. 4 

H!N1B Vss2=-2.9V, 
"L"-Level pull-in tr., *1, Fig. 4 

R IN2A v SS2=-2.9V, v IL=V ss2, 

INT pull-up resistance 
H IN2B v SS2=-2.9v, v IH=Voo, 

INT pull-down resistance 

200 

200 

200 

VOH1 VSS2=-2.9V, I OH=-0.4µA, SEGOUT -0.2 
VOL 1 
\ OH2 
V OM 

Vss2=-2.9v, I OL=0.4/lA,SEGOUT 

Vss2=-2.9v, I OH=-4µA,COM1 ·COM2 -0.2 
Vss2=-2.9V, I OH=-411A, Vss212-o.2 

I OL=4 /1 A, COM1 • COM2 
VOL2 

\l OH 3 
\'OL3 

\l OH4 

\" 01.4 

VSS2=-2.9V, I OL=4µA,COM1 ·COM2 

Vss2=-2.4V, I OH=-250JlA1ALM 
Vss2=-2.4V, I OL=250J1A,ALM 
Vss2=-2.9V, I OH=-40/IA, 
I/OA1-4,J/OB1-4,P1-4 

(l/OA1-4, l/OB1-4: Output model 
V 5S2=-2.9V, I OH=40/.JA, 

I/OA1-4,J/OB1-4,P1-4 

(l/OA1-4, l/OB1-4: Output mode) 

VOHS Vss2=-2.9V, I OH=-150J1A,LIGHT 
VOLS VSS2=-2.9V, I OL=1SOJ1A 1LIGHT 
Vss1 Vss2=-2.9v, 

C 1=C2=0.1 µ r, f oP9=32. 768kHz, Fig. 5 

-0.65 

-0.4 

-1. 5 

I I DD I V s s 2= - 2. 9 v, standard watch/clock operation, C1 =C2 
=0.111r,Co=Cg=20pr,c 1=25kQ,Fig;5 

Vstt Vss1=Vss2,Co=Cg=20PF1 
CI =2Sk0,Fig.6 

VHOLD Vss1=Vss2/2, Co=C9=20pr, 
CI =25kQ, Fig. 5 

t st t Vss1=VSS2=-2.9v, Co:Cg=20r>F, 
CI =25kQ,Fig.6 

10P 
20P 

External pin 
OSCOUT 

-1. 35 

8 
16 

-20-+65 'C 
-30-+125 'C 

tYP max unit 
-1. 3 v 
-2.0 v 

o v 

Vss2+0.4 v 
33kH z 

tYP max unit 

200 kQ 

2000 kQ 

2000 kQ 

2000 kQ 

v 
Vss2+0.2 v 

v 
Vss212+0.2 v 

Vss2+0.2 v 
v 

Vss2+0.6S v 
v 

Vss2+0.4 v 

v 
Vss2+1.s v 

-1. 35 v 

1.0 µA 

10 
20 

v 

-2.6 v 

10 sec 

12 p F 
24 p F 
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LC5850 

• Operation from EXT-V [1/2 Bias, 1/2 Duty] 
Absolute Maximum Ratings at Ta=25±2°C, Voo=OV 

Maximum Supply Voltage Vs s 1 

Maximum Input Voltage 

Maximum Output Voltage 

Operating Temperature 
Storage Temperature 

Vss2 Vss2=Vss3 
VIN1 10P,QSCIN 

VJN2 S1-4,M1-4,JNT,J/OA1-4,J/OB1-4, 

TE s TA (l/0A1-4, l/OB1-4: Input mode) 
VouT1 TEST,CUP2,0SCOUT 
VOUT2 SEGOUT, COM1, COM2, CUP1 ,,6.LARM, 

LIGHT,P1-4,J/041-4,J/OB1-4 

(l/OA1-4, l/OB1·4: Output mode) 
To pg 

Ts t g 

Allowable Operating Ranges at Ta=25±2°C, Voo=OV 
Supply Voltage Vs s 1 

Vss2 Vss2=VSS3 
"H"-Level Input Voltage VIH S1-4,M1-4,J/OA1-4,J/OB1-4,JNT, 

(l/OA 1-4, l/OB1-4: Input mode) 
II II 

unit 

-4-0-+0.3 v 
-4.0-+0.3 v 

Vss2-o.3-0.3 v 
Vss2-o.3-0.3 v 

vss2-o.3-0.3 v 
Vss2-o.3-0.3 v 

-20-+65 oc 
-30-+125 "C 

min tYP max unit 

-3.6 -1. 3 v 
-3.6 -2.0 v 
-0. 4 0 v 

Vss2+0.4 v "L"-Level Input Voltage 
Operating Frequency 

VIL 
f opg Ta=-20-+65 °C 

V SS2 

32 33k Hz 

Electrical Characteristics at Ta=25±2°C, Voo=OV min 

Input Resistance R IN1A V SS2=-2-9V, V IL=VSS2+0.4V, 10 

"H"-Level Output Voltage 

"L"-Level Output Voltage 
"H"-Level Output Voltage 
"M"-Level Output Voltage 

"L"-Level Output Voltage 

"H"-Level Output Voltage 

"L"-Level Output Voltage 

"H"-Level Output Voltage 

"L''-Level Output Voltage 

l'L"-Level hold tr., *1, Fig. 4 

RJN1B Vss2=-2.9V, 200 

"L"-Level pull-in tr., *1, Fig. 4 

R!N2A Vss2=-2.9V,VIL=Vss2, 
INT pull-up resistance 

200 

R!N2B Vss2=-2.9V, VIH=Voo, 200 

VOH1 
VOL1 

VOH2 

VOM 

VOL2 

VOH3 

VoL3 

VOH4 

V OL4 

INT pull-down resistance 

Vss2=-2.9V, I OH=-0.411A,SEGOUT -0.2 
Vss2=-2.9V, I OL=0.411A,SEGOUT 

Vss2=-2.9V, I OH=-4J1A, COM1 ·COM2 -0-2 
Vss2=-2.9V, I OH=-4/JA, Vss212-o.2 

I OL=4µA,COM1·COM2 

Vss2=-2.9V, I OL=4J1A,COM1. COM2 

V SS2=-2.4V, I OH=-250/1,6., 

ALM·LIGHT 

Vss2=-2.4v, I OL=250tlA, 

ALM· LIGHT 

-0.65 

Vss2=-2.9V, I OH=-40µA, -0.4 

I/OA1-4,J/OB1-4,P1-4 

(l/OA1-4, l/OB1-4: Output mode) 
Vss2=-2.9V, I OH=40µA, 

l/OA1-4,J/OB1-4,P1-4 

(l/OA1·4, 1/081-4: Output mode) 

tYP max unit 

200 ldl 

2000 ld2 

2000 l( Q 

2000 ldl 

v 
Vss2+0.2 v 

v 
VSS2/2+0.2 v 

Vss2+0.2 v 
v 

Vss2+0.65 v 

v 

Vss2+0.4 v 

Output Voltage 
(ha Iver) 

\.SS 1 \! SS2=-2.9V, -1.35 V 

Current Dissipation 

Oscill'ation Start Voltage 

Oscillation Hold Voltage 

Oscillation Start Time 

Oscillation Correction 

Capacitance 
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C 1 :o C 2 = 0 • 1 µ F, f op g = 3 2 • 7 6 8 k H z , Fig. 5 

I o o I V s s 2 = - 2. 9 v, standard watch/clock operation, C1 =c2 5 • o µA 

= 0 • 1 µ F, C o = C g = 2 0 p F, C I = 2 5 k Q , Fig. 5 

Vstt Vss1=Vss2,Co=C9=20PF, -2.2 
CI =25kQ,Fig.6 

VHOLD Vssl=VSS2/2, Co=C9=20PF, 
C I = 2 5 k Q , Fig. 5 

t st t VS S 1=VSS2 =- 2. 9 V, Co= C 9 = 20P F, 
CI =25kl2,Fig.6 

10P External pin 

20P OSCOUT 

8 
16 

v 

-2.0 v 

10 s e c 

10 12 pF 

20 24 pF 



• Operation from Ag Battery [1/2 Bias, 1/3Duty] 
Absolute Maximum Ratings at Ta=25±2°C, Voo=OV 

Maximum Supply Voltage Vs s 1 

V SS2 \' SS2=V SS3 

LC5850 

unit 
-4.0-+0.3 v 
-4.0-+0.3 v 

Maximum Input Voltage VIN1 S1-4,M1-4,I/OA1-4,I/OB1-4,10P, vs s 1-0. 3-0. 3 v 
OSCIN, INT ,TESTA 

(I/QA 1-4, I/OB 1-4: Input mode) 
Maximum Output Voltage Your 1 TE s T, CUP2, OSCOUT, ALARM, LIGHT, V SS 1-0. 3-0.3 V 

l/OA1-4,I/OB1-4,P1-4 

O/OA1-4, l/OB1-4: Output mode) 
Vourz SEGOUT, COM1, COMZ, COM3, CUP 1 

Operating Temperature T 0 pg 
Vssz-o.3-0.3 v 

-20-+65 'C 
Storage Temperature Ts t g 

Allowable Operating Ranges at Ta=25±2°C, Voo=OV min 

Supply Voltage V SS 1 -1-65 

"H"-Level Input Voltage 

"L" -Level Input Voltage 
Operating Frequency 

Vss2 Vss2=Vss3 
V IH S 1-4,M1-4, I IOA1-4, I /081-4, INT, 

VIL 
f opg 

(l/OA 1-4, l/OB1-4: Input mode) 
II II 

Ta=-Z0-+65 'C 

-3.3 
-o.z 

V SS 1 

3Z 

Electrical Characteristics at Ta=25±2°C, Voo=OV min 
Input Resistance HIN1A Vss1=-1.5Sv,VrL=Vss1+0.2v, 10 

"H"-Level Output Voltage 
"L"-Level Output Voltage 
"H"-Level Output Voltage 

"M"-Level Output Voltage 

"L"-Level Output Voltage 

"H"-Level Output Voltage 

"L"-Level Output Voltage 

"H"-Level Output Voltage 

"L"-Level hold tr., * 1, Fig. 1 
RrN1BVSS1=-1.5Sv, zoo 

"L"-Level pull-in tr., *1, Fig. 1 
RIN2A VSS1=-1.5Sv,VrL=Vss1, zoo 

I NT pull-up resistance 
R!NZB Vss1=-1.55V,VIH=Voo, zoo 

VOH1 
VOL 1 
VoH2 

VOM 

VOLZ 

VOH3 

VOL3 

V OH4 

INT pull-down resistance 
VSS1=-1.55V, I OH=-0.411A1SEGOUT -0.Z 
Vss1=-1.5Sv, I OL=0.4µA,SEGOUT 
Vss1=-1.55V, I OH=~4µA, 
COM 1- COM2- COM3 
Vss1=-1.5Sv, I OH=-4µA, 

I 0 L = 4 JJ A, C 0M1 • C 0 M 2 • C 0 M 3 
Vss1=-1.s5v, I OL=4µA, 
COM1 ·COM2·COM3 
Vss1=-1.35V, I OH=-ZS011A, 
ALM·LIGHT 
V SS1=-1.35V, I OL=250itA, 
ALM·LIGHT 
Vss1=-1.55v, I OH=-20µA,P1-4 
I /OA1-4,r 1081-4 

-o.z 

Vss1-o.z 

-0.65 

-0.2 

(l/OA1-4, l/OB1-4: Output mode) 

-30-+125 'C 

tYP max un It 
• , • 30 v 
-2.4 v 

0 v 

Vss1+0.2 v 
33kH z 

tYP max unit 

zoo kQ 

2000 kQ 

2000 kQ 

2000 kQ 

v 
Vss2+0.2 v 

v 

Vss1+0.2 v 

Vss2+0.2 v 

v 

Vss1+0.65 v 

v 

"L"-Level Output Voltage V OL4 Vss1=-1.55V, I OL=ZOµA,P1-4 Vss1+0.Z v 

Output Voltage 
(doupler) 
Current Dissipation 

Oscillation Start Voltage 

Oscillation Hold Voltage 
Oscillation Start Time 
Oscillation Correction 
Capacitance 

!/OA1-4,IIOB1-4 

(I/QA 1-4, I/OB 1-4: Output mode) 
Vssz Vss1=-1.3Sv, 

C 1 = C 2 = 0 . 1 11 F , f op g = 3 2 • 7 6 Bk Hz , Fig. 2 
11 o o I V s s 1 = - 1 . 5 5 v, standard watch/clock operation, C1 =C2 

= 0. 1 /I F, c 0 =cg= ZOP FI c I = 2 5 Ul, Fig. 2 
Vstt Co=Cg=ZOPF,C I =25ULFig.3 -1.35 
V HOLD C o = Cg= 2 0 p F , C I = 2 5 k (2 , Fig. 2 - 1 . 6 5 
l s t t C o = C g = 2 0 p F , C' l = 2 5 UL V s S 1 = - 1. 3 5 V Fig. 3 
10P External pin B 
20P OSCOUT 16 

-2.s v 

2.0 ttA 

v 
-1.30 v 

10 s e c 
10 12 pF 

20 24 pF 
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LC5850 

• Operation from Li Bat1Bry [1/2 Bias, 1/3 Duty] 
Absolute Maximum Ratings at Ta=25±2°C, Voo=OV 

MaximumSupplyVoltage Vss1 \'BAK=Vss1 or \'ss2 

Maximum Input Voltage 

Maximum Output Voltage 

Operating Temperature 
Storage Temperature 

V SS2 
VIN1 

VsS2=Vss3,VBAK=\SS1 or Vss2 
10P,OSCIN1TESTl/O 

VIN2 S1-4,M1-4,INT,J/OA1-4,J/OB1-4, 
TESTA (l/OA1-4, 1/081-4: Input mode) 

VOUT1 TEST,CUP2,0SCOUT 
VOUT2 SEGOUT,COM1 ·COM2·COM3,CUP1,ALARM, 

LIGHT,P1-4,J/OA1-4,I/OB1-4 

To pg 
Ts t g 

(I/QA 1-4, 1/081-4: Output mode) 

Allowable Operating Ranges at Ta=25±2°C, Voo=OV 
Supply Voltage v BAK 

"H"-Level Input Voltage 

"L"-Level Input Voltage 
Operating Frequency 

Vss2 \ SS2=\'SS3 

VIH 

VIL 
f opg 

S1-4,M1-4,I/OA1-4,I/OB1-41INT, 
(l/OA1-4, 1/081-4: Input mode) 

II II 

Ta=-20-+65 'f: 

Electrical Characteristics at Ta=25±2°C, Voo=OV 

Input Resistance 

"H"-Level Output Voltage 
"L"-Level Output Voltage 
"H"-Level Output Voltage 

H!N1A Vss2=-2.9v,VIL=Vss2+0.ltV1 
·"L"-Level hold tr., •1, Fig. 4 

R!N1B Vss2=-2.9v, 
"L"-Level pull-in tr., *1, Fig. 4 

RIN2A VSS2=-2.9v,VIL=Vss2, 
INT pull-up resistance 

RrN2B Vss2=-2.9v,VIH=VDD1 
I NT pull-down resistance 

VOH1 Vss2=-2.9V, I OH=-0.lt/IA,SEGOUT 

Voll Vss2=-2.9v, I OL=0-4µA,SEGOUT 
VoH2 Vss2=-2.9v, I OH=-4µA, 

COM1·COM2·COM3 

unit 

-4.0-+0.3 V 
-4.0-+0.3 V 

VBAK-0.3--0.3 V 
Vss2-o.3~0.3 v 

VBAK-0.3--0.3 V 

Vssz-o.3·-0.3 v 

-20--+65 c 
-30-+125 ·c: 

min t yp max unit 

-3.6 -1. 3 v 
-3.6 -2.0 v 
-0.4 0 v 

VS S2 VssZ•D.4 v 
32 33 1, II z 

min tYP max unit 

10 200 l-i.U 

200 2000 ldl 

200 2000 I; U 

200 2000 Ii 12 

-0.2 v 
Vss2+0.2 v 

-0.2 v 

"M"-Level Output Voltage V OM Vs s2=-2. 9V, I OH=-4 µA, 

l<>L=4JlA,COM1 ·COM2·COM3 
Vss212-o.2 Vss212+0.2 v 

"L"-Level Output Voltage 

"H"-Level Output Voltage 
"L"-Level Output Voltage 
"H"-Level Output Voltage 

"L"-Level Output Voltage 

VOL2 Vss2=-2.9v, I OL=4JlA, 
COM1·COM2·COM3 

VOH3 VSS2=-2.4V, I OH=-250µA,ALM 
VOL3 Vss2=-2.4v, I OL=250JlA,ALM 
VOH4 Vss2=-2.9v, I OH=-40JlA, 

I/OA1-4,J/OB1-4,P1-4 

ll/OA1-4, 1/081-4: Output mode) 
VOL4 Vss2=-2.9V, I OH=40JlA, 

I/OA1-4,I/OB1-4,P1-4 
(l/OA1-4, l/081-4: Output mode) 

Vss2+0.2 v 

-0.65 v 
Vssz+0.65 v 

-0.4 v 

Vss2+0.4 v 

"H"-Level Output Voltage 
"L"-Level Output Voltage 

Output Voltage 

VOHS Vss2=-2.9v, I OH=-1S0JlA,LIGHT -1.S v 

(halver) 
Current Dissipation 

Oscillation Start Voltage 

Oscillation Hold Voltage 
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VOLS Vss2=-2.9V, I OL=150JlA1LIGHT 
Vss1 Vss2=-2.9v, 

c 1=c2=0. 1 µ F, f OP9=32. 768kH z, Fig. 5 
I I DD I Vss2=-2.9v,standardwatch/clockoperation, C1=C2 

=0.1µf,Co=C9=20pf,C 1=25kQ,Fig.5 
Vstt Vss1=Vss2,Co:Cg=20PF1 

CI =25k0,Fig.6 
VHOLD Vss1=Vss212,Co:Cg=20PF1 

CI =2Sk0,Fig.5 

-1. 35 

Vss2+1.s v 
-1.3S v 

1.0 µA 

v 

-2.6 v 



Oscillation Start Time 

Oscillation Correction 
C11pacitance 

LC5850 

t. stt Vss1=VSS2=-2.9V,Co=C9=20PF1 
CI =25kQ,Fig.6 

1 DP External pin 
20P OSCOUT 

• Operation from EXT-V [1/2 Bias, 1/3 Duty] 
Absolute Maximum Ratings at Ta=25±2°C, Voo=OV 

Maximum Supply Voltage Vs s 1 

Maximum Input Voltage 

Maximum Output Voltage 

Vssz Vssz=Vss3 
V IN1 10P,QSC IN 

VINZ S1-4,M1-4,INT,J/OA1-4,I/OB1-4, 

TESTA (l/OA1-4, l/081-4: Input mode) 
VOUT1 TEST,CUP2,0SCOUT 
VOUT2 SEGOUT1COM1 ·COM2·COM3,CUP1,ALARM, 

LIGHT,P1-4,I/OA1-4,I/OB1-4 
(l/OA 1-4, 1/081-4: Output mode) 

Operating Temperature T opg 
Storage Temperature l s t g 

Allowable Operating Ranges at Ta=25±2°C, Voo=OV 
Supply Voltage V SS 1 

"H"-Level Input Voltage 

"L"-Level Input Voltage 
Operating Frequency 

\ SS2 \ SS2" V SS3 
\ IH S1-4,M1-4,r/OA1-4,[/0B1-4,INT, 

(l/OA1-4, 1/081-4: Input mode) 
\IL II " 
f opg Ta=-20-+65 T 

Electrical Characteristics at Ta=25±2°C, Voo=OV 
Input Resistance f{ IN 1 A V s s 2= - Z. 9 v, V IL= V s s 2 + O. 4 v, 

"H"-Level Output Voltage 
"L"-Level Output Voltage 
"H"-Level Output Voltage 

"L" -Level hold tr., * 1, Fig. 4 

R l N 1 B V SS 2= - 2. 9 V, 
"L"-Level pull-in tr., *1, Fig. 4 

RIN2A Vss2=-2.9V,VIL=Vss2, 
INT pull-up resistance 

RIN2B Vss2=-2.9V,VJH=Voo, 
INT pull-down resistance 

VOH1 Vss2=-2.9v, I OH=-0.4JIA1SEGOUT 
VOL 1 Vss2=-2.9v, I OL=0.4µA,SEGOUT 
VoHZ VSS2=-2.9v, I OH=-4µA, 

COM1·COM2·COM3 

min tYP max unit 

10 s e c 

8 10 12 pF 

16 20 24 pF 

unit 
-4.0-+0.3 v 
-4. o-+o. 3 v 

v s s 2- 0. 3-0. 3 v 
v s s 2- 0. 3-0 • 3 v 

vss2-o.3-0.3 v 
v s s 2- 0. 3- 0 . 3 v 

-20-+65 oc 
-30-+125 "C 

min tYP max unit 
-3.6 -1. 3 v 
-3.6 -2.0 v 
-0.4 0 v 

vs S2 V SS2+0.4 v 
32 33 kHz 

min IYP max unit 

10 200 k ll 

200 2000 kQ 

200 2000 kQ 

200 2000 kQ 

-0.2 v 
Vssz+o.z v 

-0.2 v 

"M"-Level Output Voltage VoM v SSZ=-2. 9V, I OH=-4µ A, Vss212-o.2 Vss212+0.2 v 

"L"-Level Output Voltage 

"H"-Level Output Voltage 
"L"-Level Output Voltage 
"H"·Level Output Voltage 

"L"-Level Output Voltage 

Output Voltage 
(halver) 
Current Dissipation 

I OL=4µA,COM1 ·COM2·COM3 
VOLZ Vss2=-2.9v, I OL=4µA, 

COM1·COM2·COM3 
VOH3 Vss2=-2.4V, I OH=-250/tA,ALM,LIGHT -0.65 
VOL3 Vss2=-2.4V, I OL=250/tA,ALM,LJGHT 
VOH4 Vss2=-2.9v, I OH=-40µA, 

!/OA1-4,J/OB1-4,P1-4 

(l/OA 1-4, 1/081-4: Output mode) 
VoL4 Vss2=-2.9v, I OH,,40µA, 

!/OA1-4,I/OB1-4,P1-4 
(l/OA 1-4, 1/081-4: Output mode) 

-0.4 

Vss2+0.2 v 

v 
Vssz+0.65 v 

v 

Vss2+0.4 v 

Vss1 Vss2=-2.9v, -1.35 v 
C1=C2=0.1µf, foP9=32.768kHz,Fig.5 

I I DD I V s s 2 = - 2 . 9 v , standard watch/clock operation, C1 ~c2 5 . o 11 A 
=0.1/tf,Co=C9=20pr,\ I =25kQ,Fig.5 
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Oscillation Start Voltage 

Oscillation Hold Voltage 

Oscillation Start Time 

Oscillation Correction 
Capacitance 

LC5850 

Vstt Vss1=Vss2,Co=C9=20pr, 
C I =25UL Fig. 6 

VHOLD Vss1=VSS2/2,C'o=C9=20PF, 
C I = 2 5 k ll, Fig. 5 

t stt Vss1=Vss2=-2.9v,("o=<'9=20PF, 
C I = 2 5 UL Fig. 6 

10P 
20P 

External pin 
OSCOUT 

• Operation from 1.5V Ag Battery [1/3 Bias, 1/3 Duty] 
Absolute Maximum Ratings at Ta=25±2°C, Voo=OV 

Maximum Supply Voltage Vs s 1 
V SS2 
VS S3 

min 

-2-2 

8 

16 

tYP lft8 x unit 

v 

-Z-0 v 

10 s ,. '-

10 12 pF 

20 24 pF 

un i t 

-4-0--+0-3 \ 
-4-0~+0-3 \ 
-s-s~+o.3 v 

Maximum Input Voltage YIN1 S1-4,M1-4,I/OA1-4, I/OB1-4,10P, 

OSCIN, INT-TESTA 

v,s1-o.3~0.3 

Maximum Output Voltage 
(l/OA 1-4, 1/081-4: Input mode) 

VOUT1 TEST,CUPZ,OSCOUT,ALARM,LIGHT, 

I/OA1-4,I/OB1-4,P1-4 

\ss1-o.3·-o.3 v 

(l/OAl-4, 1/081-4: Output mode) 
VOUTZ SEGOUT,COM1-COM2-COM3,CUP1 Vss3-o.3~o.3 

Operating Temperature T 0 p 9 
Storage Temperature Ts t 9 

Allowable Operating Ranges at Ta=25±2°C, Voo=OV 
Supply Voltage Vs s 1 

V SS2 
V SS3 

"H"-Level Input Voltage 

"L"-Level Input Voltage 
Operating Frequency 

V IH 

VIL 
f opg 

S1-4,M1-4,J/OA1-4,J/OB1-4,fNT, 

(l/OA 1-4, 1/081-4: Input mode) 
II II 

Ta=-20~+65 { 

Electrical Characteristics at Ta=25±2°C, Voo=OV 

Input Resistance RJN1A VsS1=-1-55v, VJL=VSS1+0-2v, 
"L"-Level hold tr., *1, Fig. 7 

RJN1B Vss1=-1-55v, 

"L"-Level pull-in tr .. *1, Fig. 7 

RJN2A Vss1=-1-55v,V1L=Vss1, 
INT pull-up resistance 

RIN28 VsS1=-1-55v,VIH=Voo, 
INT pull-down resistance 

min 

- 1 . 6 5 
- 3. 3 

-4.95 
-C:L2 

V SS 1 
32 

min 
10 

200 

200 

200 

"H~'-Level Output Voltage V OH 1 Vss1=-1 .ssv, I OH=-0.4ttA,SEGOUT -0.2 
"M1"-Level Output Voltage VoM 1-1 Vss1=-1.55v, I OH=-0.4µA, Vss1-o.2 

"M2"-Level Output Voltage 
"L"-Level Output Voltage 

"H"-Level Output Voltage 

VOM2-1 
VOL 1 

I OL=0.4J1A,SEGOUT 
II II 

VsS1=-1.55v, I OL=-0.411.A, 
SE GOUT 

VOH2 Vss1=-1.55v, I OH=-4µA, 
COM1·COM2·COM3 

"M1":Level0utputVoltage VOM1·2 Vss1=-1.55V, I OL=4µA, 

I OH=-4µ A, COM1 • COM2 · COM3 

"M-2"-LevelOutputVoltage VOM2·2 /1 /1 

"L"-LevelOutputVoltage VOL2 Vss1=-1.55V. lOL=4µA, 

COM1·COM2·COM3 
"H"-Level Output Voltage \'Ofi3 Vss1=-1 .35v, I OH=-250µA, 

ALM·LIGHT 

234 

v ss2-o.2 

-0.2 

Vss1-o.2 

Vss2-0:2 

-0.65 

-2L1~ +65 ( 

-30~+125 ( 

tYP max unit 

- 1. 30 \ 

- 2 .. 4 \ 

- 3. 7 \ 

0 \" 

\' s s 1 + 0 - 2 \ 
3.3 h H z 

tYP max unit 
200 kQ 

2000 kQ 

2000 kQ 

2000 kQ 

v 
Vss1+0.2 v 

Vss2+0.2 v 
Vss3+0.2 v 

v 

Vss1+0.2 v 

Vss2+0.2 v 
Vss3+0.2 v 

v 



"L"-Level Output Voltage 

"H"-Level Output Voltage 

"L"-Level Output Voltage 

Output Voltage (doubler) 

LC5850 

VoL3 Vss1=-1-35v, I OL=250JlA, 
ALM, LIGHT 

VOH4 Vss1=-1-55v, I OH=-20tJA, 

I/OA1-4,I/OB1-4,P1-4 
(l/OA 1-4, 1/081-4: Output mode) 

VOL4 Vss1=-1-55v, I OL=2UtJA, 
I/OA1-4,I/081-4,P1-4 

(I/QA 1-4, 1/081-4: Output mode) 
V SS2 Vss1=-1-35v,C1=C2= 

0.1/tf, foP9=32.768kHz,Fig.8 
V SS3 // // 

min tYP '"BX unit 

VSS1+0.65 V 

-0-2 v 

Vss1+0.2 V 

-2-5 v 

-3-75 v (tripler) 
Current Dissipation I o D V s s 1 = - 1 - 5 5 v, standard watch/clock operation, C1 to C3 3. 5 µ,A 

Oscillation Start Voltage 
Oscillation Hold Voltage 
Oscillation Start Time 

Oscillation Correction 
Capacitance 

=0-1 tt f, Co:Cg=20Pf, CI =25kQ,Fig. 8 
Vs t t Co= Cg= 20P F, C I = 2 5 k Q, Fig. 9 
VHOLD Co:Cg=20Pf, CI =25k,i,Fig.8 
tstt Vss1=-1.35v,Co=C9=20Pf, 

10P 
20P 

C 1::25kQ,Fig.9 

External pin 
OSCOUT 

• Operation from Li Battery [1/3 Bias, 1/3 Duty) 
Absolu'IB Maximum Ratings at Ta=25±2°C, Voo=OV 

.Maximum Supply Voltage. Vs s 1 V BAK= Vs s 1 or Vs s2 
Vss2 VBAK=V5S1 or Vss2 

Vss3 V8AK=VSS1 or Vssz 
Maximum Input Voltage 

Maximum Output Voltage 

Operating Temperature 
Storage Temperature 

VJN1 10P,OSCJN 
V IN2 S1-4,M1-4, J /OA1-4, 11081-4, INT, 

TE s TA (I/QA 1-4, 1/081-4: Input mode) 
VouT1 TEST,QSCOUT 

\' OUT2 ALARM1L!GHT,P1-4, 
J/OA1-4,I/081-4,CUP2 

(I/QA 1-4, 1/081-4: Output mode) 
VouT3 SEGO UT ,coM1-COM3, CUP 1 
To pg 
Ts t g 

Allowable Operating Ranges at Ta=25±2°C, Voo=OV 
Supply Voltage VBAK 

"H"·Level Input Voltage 

"L"-Level Input Voltage 
Operating Frequency 

V SS2 
Vss3 Vss3,,,,Vss2+Vss1 

V IH S1-4,M1-4, JIOA1-4, I/081-4, INT, 
(l/OA1-4, 1/081-4: Input mode) 

VIL II II 

f opg Ta=-20-+65 "C 

Electrical Characteristics at Ta=25±2°C, Voo=OV 
Input Resistance 

"H"-Level Output Voltage 

RJN1A Vss2=-2-9V, VIL=VSS2+0-4V, 
"L"-Level hold tr., *1, Fig.10 

RIN18 Vss2=-2-9V, 
"L"-Level pull-in tr., *1, Fig. 10 

RIN2A Vss2=-2-9V, VJL::Vss2, 
INT pull-up resistance 

RJN28 Vss=-2-9V,VIH=Voo, 
INT pull-down resistance 

VOH1 Vss2=-2.9v, I OH=-0.4tlA1SEGOUT 

-1 .35 v 
-1. 65 -1 .30 v 

1 Os e c 

8 

16 
10 
20 

12 
24 

-4-0-+0.3 
-4 .o-+o. 3 

-5.5-0.3 
V8AK-0.3-0.3 
Vss2-o.3-0.3 

V8AK-0.3-0-3 

Vss2-o.3-0.3 

V SS3-0.3-0.3 
-20-+65 

-30-+125 

min tYP max 
-3-6 -1. 3 

-3-6 -2-0 
-5-0 -3-9 

-0-4 0 

Vss2 Vss2+0.4 

pF 
pF 

unit 
v 
v 
v 
v 
v 

v 
v 

v 
"C 
"C 

unit 
v 
v 
v 
v 

v 
32 33k Hz 

min tYP max unit 
10 200 kQ 

200 2000 k 'l 

200 2000 kQ 

200 2000 kQ 

-0.2 v 
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min tYP max unit 

"M1 "-Level Output Voltage v OM 1-1 vs S2=- 2 - 9V, I OH=-0. 4 /1 A, Vss212-o.2 vss12+0.2 v 
I OL=0.4µ.A,SEGOUT 

"M2"-Level Output Voltage V OM2-1 /1 /1 vss2-o.2 Vss2+0.2 v 
"L"-Level Output Voltage VOL 1 v SS2=-2. 9V, I OL=O. 4 /1 ~" s EGOUT Vss3+0.2 v 

"H"-level Output Voltage V OH2 Vs S 2=- 2. 9V, I OH= -4 ti A, -0.2 v 

COM1·COM2·COM3 
"M1"-Level Output Voltage VOM1-2 VSS2=-2.9V, I OH=-4/lA, Vss212-o.2 Vss12+0.2 v 

I OL=4t1A,COM1 ·COM2·COM3 
"M-2"-Level Output Voltage VOM2-2 I/ II Vss2-o.2 Vss2+0.2 v 
"L"-Level Output Voltage VOL2 Vss2=-2.9v, I OL=4tlA, Vss3+0.2 v 

COM1 ·COM2·COM3 
"H"-Level Output Voltage VOH3 Vss2=-2.4v, I OH=-2S0t1A,ALM -o. 6 s v 
"L"-Level Output Voltage VOL3 Vss2=-2.4V, I OL=250J1A,ALM Vss2+0.6S v 
"H"-Level Output Voltage VOH4 Vss2=-2.9v, I OH=-40/LA, -0.4 v 

I/OA1-4,I/OB1-4,P1-4 

(l/0A1-4, l/081-4: Output mode) 
"L"-Level Output Voltage V OL4 Vssz=-2.9v, I OH=40t1A. Vssz+0.4 v 

I/OA1-4,I/OB1-4,P1-4 
(I/QA 1-4, 1/081-4: Output mode) 

"H"-Level Output Voltage VOHS VssZ=-2.9v, I OH=-1S011A,LIGHT -1. s v 
"L"-Level Output Voltage VOLS V SS 2 = - 2 . 9 V, I 0 L = - 1 5 0 IL A, L I G HT Vss2+1.S v 
Output Voltage (halver) vs s 1 Vss2=-Z-9v,c1-C4= -1. 3S \/ 

(tripler) V SS3 

0 . 1 µ F, f o Pg= 3 2 . 7 6 8 kHz, Fig. 11 
II II - 4. 1 v 

Current Dissipation I I DD I v s s 2 = - 2. 9 v, standard watch/clock operation, C1 to C4 2.0 Jl .f\ 

=0.111.r,Co:CQ=20PF,C I =25U2,Fig.11 
Oscillation Stilrt Voltage vs t t v SS1=Vss2, Co:Cg=20PF, -1. 35 v 

C 1=25kQ,Fig.12 
Oscillation Hold Voltage VHOLD Vss1=VSS2/2,Co=C9=20pr, -2.6 v 

C I = 2S k Q, Fig. 11 
Oscillation Start Time t st t v s.s 2 = - 2 . 9 v, v s s 1 = v s s 2, c 0 = c g 10 s " c 

=20pr,C I =25kQ,Fig.12 
Oscillation Correction 10P External pin 
Capacitance 20P OSCOUT 

• Operation from EXT-V [1/3 Bias, 1/3 Duty) 
Absolute Maximum Ratings at Ta=25±2°C, Voo=OV 

Maximum Supply Voltage Vs s 1 
V SS2 
V SS3 

Maximum Input Voltage VIN1 10P,OSCIN 

VJN2 S1-4,M1-4,I/OA1-4,J/OB1-4,INT, 

TE ST A (l/OA 1-4, 1/081-4: Input mode) 
Maximum Output Voltage V OUT 1 TE s T, OS C OUT 

Operating Temperature 
Storage Temperature 

VOUT2 ALARM,LIGHT,P1-4, 

!/OA1-4,I/OB1-4,CUP2 

(l/OA 1-4, 1/081-4: Output mode) 
V OUT3 SEGO UT, COM1-COM3, CUP1 
T opg 

Ts t g 

Allowable Operating Ranges at Ta=25±2°C, Voo=OV 
Supply Voltage Vs s 1 

V SS2 
Vss3 Vss3,,,Vss2+Vss1 
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8 10 12 pF 

16 20 24 pF 

unit 
-4.0-+0.3 v 

-4.0-+0.3 v 
-5.s-o.3 v 

Vssz-o.3-_0.3 v 
Vss2-o.3-o.3 v 

Vssz-o.3-o.3 v 
Vss2-o.3-o.3 v 

Vss3-0.3-0.3 v 
-20-+6S "C 

-30-+125 "C 

min tYP max unit 
-3. 6 -1. 3 v 
-3.6 -2.0 v 
-5.0 -3.9 v 



"H"-Level Input Voltage 

"L"-Level Input Voltage 
Operating Frequency 

V IH 

VIL 
f opg 

LC5850 

S1-4,M1-4,I/OA1-41!/0B1-4,INT, 
(I/QA 1-4, l/OB1-4: Input mode) 

II II 

Ta=-20-+65 °C 

min 

-0.4 

V SS2 
32 

Electrical Characteristics at Ta=25±2°C, Voo=OV min 

Input Resistance HINH v SS2=-2. 9V, v IL= vs S2+0. 4V, 10 

"H"-Level Output Voltage 
"M1"-Level Output Voltage 

"M2"-Level Output Voltage 
"L"-Level Output Voltage 
"H"-Level Output Voltage 

"M1"-Level Output Voltage 

"M-2"-Level Output Voltage 
"L"-Level Output Voltage 

"H"-Level Output Voltage 

"L"-Level Output Voltage 

"H"-Level Output Voltage 

"L"-Level Output Voltage 

Output Voltage (halver) 

(tripler) 
Current Dissipation 

Oscillation Start Voltage 

Oscillation Hold Voltage 

Oscillation Start Time 

Oscillation Correction 
Capacitance 

"L"-Level hold tr., *1, Fig. 10 
H IN1B V SS2=-2.9V, 

"L"-Level pull-in tr., *1, Fig.10 
R!N2A Vss2=-2.9V,VIL=Vss2, 

INT pull-up resistance 

H!N2B Vss=-2.9v,VIH=Voo, 
INT pull-down resistance 

200 

200 

200 

VOH1 Vss2=-2.9V, I OH=-0.4/lA,SEGOUT -0.2 
VoM1-1 \/ SS2=-2.9V, I OH=-0.4µA, Vss212-o.2 

I OL=0.4/tA,SEGOUT 
VOM2-1 II II Vss2-o.2 

Voll Vss2=-2.9V, I OL=0.4,llA,SEGOUT 
VOH2 Vss2=-2.9V, I OH=-4/!A, -o. 2 

COM1·COM2·COM3 
VOM1-2 V SS2=-2.9V, I OH=-4µA, Vss212-o.2 

I OL=4µA,COM1 ·COM2·COM3 
V OM2-2 II II v ss2-o.2 

VOL2 Vss2=-2.9v, I OL=4/tA, 
COM1·COM2·COM3 

VOH3 Vss2=-2.4V, I OH=-250/JA, -0.65 

ALM·LIGHT 
V OL3 V SS 2 = -2. 4 V, I 0 L = 2 5 0 JI ~" 

ALM·LIGHT 
VoH4 Vss2=-2.9v, I OH=-40µ11, -0.4 

IIOA1-4,I/OB1-4,P1-4 
(l/OA 1-4, I/OB 1-4: Output mode) 

VOL4 VSS2;:-2.9V, I OH=40µA, 
IIOA1-4, !IOB1-4,P1-4 

(l/OA 1-4, I/OB 1-4: Output mode) 
V SS 1 Vss2=-2.9V, c 1-C4= 

0 • 1 µ F, f op g = 3 2 • 7 6 8 k H z, Fig. 11 
V SS3 II II 

I I DD I V SS2=-2. 9V ,standard watch/clock operation, C1 to C4 
=0.1µF,Co=C9=20PF,C I =25kQ,Fig.11 

V st t V SS 1=V SS2, Co= Cg:20PF, -2. 2 
CI =25k0,Fig.12 

VHOLD Vss1=VSS2/2,Co=C9=20PF, 
C I = 2 5 k Q , Fig. 11 

t st t Vss2=-2.9v, Vss1=Vss2,Co=Cg 
=20PF, CI =25kQ,Fig.12 

10P External pin 8 
20P OSCOUT 16 

tYP max unit 

0 v 

Vss2+0.4 v 
33kH z 

tYP max unit 
200 kQ 

2000 kQ 

2000 kQ 

2000 kQ 

v 
Vss12+0.2 v 

Vss2+0.2 v 
Vss3+0.2 v 

v 

Vss12+0.2 v 

Vss2+0.2 v 

V SS3+0.2 v 

v 

Vss2+0.65 v 

v 

Vss2+0.4 v 

-1. 35 v· 

-4. 1 v 
5.0 µA 

v 

-2.0 v 

1 Os e c 

10 12 pF 

20 24 pF 
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Fig. 1 Input configuration of S1-4, M1-4 

CUPI 

CUP2 
VSS2 

YOO 

OUT 

Fig. 2 Current dissipation, oscillation hold 
voltage test circuit 

VDO 
0SC IN 

~~~2 OUT OSCOUT 

YSSI 
YSS2 

Fig. 3 Oscillation start voltage, oscillation 

LC5850 

start time, frequency stability test circuit 

Fig. 4 Input configuration of S1-4, M1-4 

CUPI YOO CSC IN 

OJP2 

YSSI 

OUT 

Fig. 5 Current dissipation, oscillation hold 
voltage test circuit 

Fig. 6 Oscillation start voltage, oscillation 
start time, frequency stability test circuit 

VSSI 

Fig. 7 Input configuration of S1-4, M1-4 

YOO 

OUT 

VSS3 

Fig. 8 Current dissipation, oscillation hold 
voltage test circuit 
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YOO 
CUPI 
or CUP2 OUT 

VSS2 

Fig. 9 Oscillation start voltage, oscillation 
start time, frequency stability test circut 

YSS2 

Fig. 10 Input configuration of S1-4, M1-4 

YOO 

OUT 

VSS3 

Fig. 11 Current dissipation, oscillation hold 
voltage test circuit 

YID 

~~t~2 OUT 

VSS2 
VSSI 

Fig. 12 Oscillation start voltage, oscillation 
start time, frequency stability test circuit 

Dif ¥ V:r 
Vss2 

Fig. 13 Input configuration of S1-4, M1-4 

YOO OSCIN 

OUT OSCOUT 

Fig. 14 Current dissipation, oscillation hold 
voltage test circuit 

COM1 

YOO OSCIN 

OUT OSCOUT 

vss1 

Fig. 15 Oscillation start voltage, oscillation 
start time, frequency stability test circuit 



~ 
b:J 

CMOS LSI 

Single-Chip 4-Bit Microcomputer 
(with LCD Driver) 

The LC5851 is a C MOS microcomputer that operates on lOw<.vol tage, very low 
current and contains an LCD driver. It also contaiml t;•.4"".bit parallel 
processing ALU, a program memory ROM, abundant LCD segment outp'tlt$:~ .a, prescaler, 

~t 3~~7:8skpH:c~:i~~a~u0:~!~1~~~r~se in electronic tuning system ca:~;:, $~eech 
synthesis LSI, equipment control applications. 

(1) Hardware featues 
Supply voltage: 1.5V or 3.0V typ. (mask option) 
Very low current dissipation: 

3.0uA typ. (1.5V Ag battery power supply, at halt mode) 
1.5uA typ. (3.0V Li battery power supply, at halt mode) 

• On-chip crystal oscillator for timekeeping and led drive frequency (A 
32.768kHz crystal is connected externally.) 
Abundant output pins for LCD panel drive (25 pins) 

Drivable LCD panel Number of drivable LCD segments 
1/3 bias 1/3 duty 75 segments 
1/2 bias 1/3 duty 75 segments 
1/2 bias 1/2 duty 50 segments 
Static 25 segments 

• Abundant input/output pins 
Ports for input only: 2 ports/ 8 pins 
Input/output common ports: 2 ports/ 8 pins 
Ports for output only: 1 port/4 pins 
(also used for pseudo serial output port) 
Control output pins: 2 pins 

• Possible to use LCD panel drive output pins as ports for output only (mask 
option) 

• Initial reset pin (Port s3 for input only is used by mask option.) 
• ROM: 1024 x 15 bits 
• RAM: 64 x 4 bits 

Case OUtline 
(unit:mm) 

0.!S 

SANYO: QIP648 Z.!S 
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• Cycle time: 
Ag/Li battery-used applications (32K X1 tal): 244usec. 
EXT-V-used applications (32K X1 ta1)-: 122usec./244usec. 
EXT-V-used applications (external input): 60usec. to 244usec • 

• On-chip step-up circuit, step-down circuit • 
• Shipping style: QIP64-B (or chip) 

(Specification for chip is to be agreed upon separately.) 

(2) Software features 
• Powerful instruction set: 78 instructions 
• 4-level subroutine nesting (also used for interrupt) 
• External interrupt function • 
• On-chip 15-bit divider for timekeeping • 
• On-chip 6-bit programmable timer • 
• Halt function • 
• Direct addressing • 
• All instructions: 1-step operation. 

(3) Application development tools 
For performing application development, evaluation chip LC5895 and the 
dedicated application development tools are available • 

• SDS410 system 
Application development program of microcomputer can be made in assembly 
language (edit, assemble) • 

• EVA510 + TB51 + display board + LC5895 
By connecting to the SDS410, application development-program can be 
corrected and debugged. The EVA510 is a control ROM-replaced version of 
the EVA410 • 

• TB51 + display board + LC5895 
By using EPROM 2732 with application development program data written in, 
mounting evaluation can be performed. 

Equivalent Circuit Block Diagrn 

CUP2 

240 

pnlCI llmor 
Ci !Illa) 



LC5851 

Sample Applications 
1) Controller for electronic tuning system 
2) Controller for speech synthesis LSI 
3) Controller for camera 
4) Mechanical controller for VTR, radio cassette, deck, etc. 
5) Controller for telephone dialer, etc. 

Sample Application circuits 

(1) 1.5V Ag battery-used application 
(1/3 bias 1/3 duty) 

Pl COM! LCD 
P2 COM2 <l.s- VJ duty> 
P3 COMJ 

""' :l!ii<l .1s mW< 

Ml SEG 
rur 

VID 

1.5 V(Al;I) 

VSSI 

O.lu 
\$2 

1/0AI 0.1u 
1/0A2 VSS3 
1/0AJ 
I/OM C\PI 

O.lu 
a.P2 

IOPF ALARM 
our 

I/OBI 
1/082 
I/OBJ 
1/084 

RED LWf 

INP\IT,kl.IT PUT PORT 
INPUT PORT 
ourPl.IT PORT 

(2) 3.ov Li battery-used application 
(1/2 bias 1/3 duty) 

Pl LCD 
P2 <Yzbm Y3ciJ1YI 
P3 

""' 2s.aas rnux 

Ml SEG 
OUT 

M2 

Ml 

VID 
0.lu 

SI VSSI 3.0V 
52 
SJ 
54 VSS2 

l/OA1 
l/OA2 VSSJ 
l/OAJ 
I/OM CUPI 

o.1u 
OSC IN OJP2 

OSCOUT 

IOPF Al.ARM 
OUT 

I/OBI 
1/082 
I/OBJ 
1/084 

RES LIGHT 
BAK OUT 

1/0Al~4, 1/011~4 
Slh 4 , Ml~ 4 

Pl~ 4 
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LM8800 
Series 

N MOS LSI 

Single-Chip 8~Bit Microcomputer for 
Control-Oriented Applications 

30258 

® 1567 

1. General Description 
The LM8800 series are single-chip 8-bit microcomputers fabriC.¢\t~.P using NMOS 
process technology. They are intended for high-speed, high-function control 
of consumer equipment and control of office automation equipment. ·/!hey adopt 
an architecture suited for control-oriented applications, perform 6-f'aC~or. 4"­
level multi-interrupt function, and contain two 8-bit multifunction timersy a 
serial I/O port, I/O ports (max. 57 pins). The instruction set with lOl 
instructions is easy to use for control-oriented applications and powerful. 

2. Architecture Features 
(1) Abundant memory : ROM:4k bytes max., RAM=256 bytes max. 
(2) I/O ports (max. 57 pins) : LM8854, 8852 
(3) Two 8-bit multifunction timers (interval timer, event counter) and 10-bit 

prescaler. 
(4) 8-bit PWM type DA converter : Also used for timer 1. 
(5) Square wave output : Also used for timer 1. 
(6) Serial I/O port : Synchronous=8 bits or asynchronous=lO bits, half-duplex 

11-bit'communication. 
(7) Direct connectable with general-purpose master CPU to transmit/receive 8-

bit parallel data. 
(8) 6-factor 4-level multi-interrupt : External=2 factors, timer=2 factors, 

serial I/O, 8-bit bus. 
(9) 16-level stack 

(10) Instruction set with 101 instructions 
Single-bit processing, single-bit decision of RAM, I/O port 

• Direct/indirect addressing of RAM, I/O port 

3. Hardware Features (*: Average current value) 
(1) High-speed operation: Instruction cycle time lusec. min. (target) 
(2) 15V breakdown voltage I/O port and 30mA•output driver (8 pcs.), 18mA•out-

put driver (max. 38 pcs.) 
(3) Single 5v supply, RAM backup capability 
(4) On-chip OSC : Ceramic, crystal, CR oscillation 
(5) TTL/CMOS input level selectable, pull-up/open drain output selectable. 
(6) Output mode selectable at the time of reset 
(7) AC wave zero-cross detector selectable 

4. Contents o~ LK8800 Series 
Type No. ROM RAM Input/output Input Output Package Remarks 

LM8854 ___ -=-:4k~x~8~---~2~5~6x~8'0_j_ ___ 4~x~8'---+--~11'--l-__ 1~4,__--+-__,,_D~I~P~6~4S,,,__--+--------j 
LM8804 4k 256 4x8 3 - DIP42,42S 
LM8852 2k 128 4x8 11 14 DIP64S 

>--LM~8_80~2--+- __ 2k _____ ___ig_{L_ +-----~~---+----_____1_,_-~--+-~P42=c: ,L_4=2=S-'--------" 
LM8899 External,8k 256x8 4x8 11 14 PGA100 Evaluation 

~M-8-BPa99-t--Externai;siC -256:K8_, ____ 4_x~8---+-·--1-1-+--1--4---f---D-r_c_6_4_s _ __,._ __ ~-~!~~-yb_a_c_k_~ 
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• Pin Numbering 

Page 
LC3100············247 
LC3101 ············260 
LC3514············273 
LC3514L ·········273 
LC3514D ······· ··277 
LC3514E ··· ···· · ·277 
LC3516············281 
LC3517············282 
LC7800············283 
LC7800N ·· ····· ··283 
LC7900············289 
LC7960············291 
LC7961 ············295 
LC8100············300 
LM3700···········320 
LM3710···········324 
LM3764···········328 
LM8942·······-····329 

When you face the top side (marking side) of the package, 
numbering starts with CD assigned to the pin located, in a 
counterclockwise direction, immediately after the index 
point and turns counterclockwise. 

PERIPHERALS I 
SPEECH SYNTHESIS/MEMORIES 





~ 
~W'' 

301 lA 

C MOS LSI 

128K-Bit CMOS Mask ROM 

® 1437A 

The LC3100 is a 128K-bit CMOS mask ROM that contains an interface connectable direct to the speech synthesizer 
LSI LC8100. With one piece of this mask ROM, approximately 100 seconds of speech synthesis can be attained. 
A selection of 8-bit, 4-bit, or single-bit output data is allowed by means of external control. This mask ROM is also 
suited for use in applications other than speech synthesis. 

Features 

• ROM capacity 
• Access time 

• Cycle time 

• Function 

• Low power dissipation 
• Current dissipation 

• Single +5V power supply 
• Package 

Pin Assignment 

128K bits 
6.9µsec typ (for operation at 800kHz typ.) 
26.0µsec typ (for operation at 200kHz typ.) 
8.1µsec typ (for operation at 800kHz typ.) 
30.6µsec typ (for operation at 200kHz typ.) 
(1) Contains an interface to the LC8100 (speech synthesizer LSI). 
(2) Possible to select the bit length of output data. 

CMOS 

8-bit data 
4-bit data 
Single-bit data 

2mA max. (at operating mode) 
1µA max. (at nonoperating mode) 
+4.5 to 6.5 V (supply voltage range) 
DIP24 

CE 

CT 

DOUT 

Case Outline 3011A-D241C 
(unit: mm) 

~:::::::::: li[l 
~~I 

0.5 1.5 2.54 SANYO: DIP24 
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Equivalent Circuit Block Diagram 

AO to A3: 
ASTRB: 
DREG: 
DOUT: 
CT: 
DO to D7: 

18-bit address setting pins 
AO to A3 strobe pin 
ROM data request pin 
ROM data serial output pin 
Basic operation clock input pin 
8-bit input/output pins 

LC3100 

MODE: 
DSEL: 

DREG pin input pulse count control pin 
Output bit length select pin 

CE: Power-down control pin 
TEST: TEST pin 

VDD. Vss: Power supply pin 

Description of Operation of Internal Block 

oour 

DSEL 

• ASTRB COUNTER: Block which internally sets address information applied in 5 steps from AO to A3 
pins. 

• 18bit ADDRESS COUNTER: Address counter organized with 18 bits. 
• READ PULSE COUNTER: Block which generates signal to operate address decoder, data selector. 
• CH IP SELECT DECODER: Makes chip select signal with 214 to 217 bits of 18-bit address. 
• 128kbit ROM MATRIX: ROM matrix cell organized with 128K bits. 
• PARALLEL TO SERIAL: Shift register which serially outputs 8-bit parallel data to DOUT pin. 
• 1/0 PORT: Selects input/output at DO to D7 pins. 

Pin Description 

Pin No. Pin Name In put/ output Function 

20 AST RB Input Pin for inputting strobe signal which causes data 
AO to A3 to be latched at address setting mode. 

21 DREG Input ROM data request signal input pin. 

22 DOUT Output Pin for outputting ROM data serially. When used in 
conjunction with the LC8100, this pin is connected 

to DIN pin of the LC8100. 

23 CT Input Pin for inputting basic operation clock of ROM 

inside. When used in conjunction with the LC8100, 
this pin is connected to CT pin of the LC8100. 
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Pin No. Pin Name In put/ out put Function 

24 CE Input Pin for controlling initialization of LSI inside imme-
diately after application of power and internal 
operation stop (power-down). For performing 

synthesization or ROM data read-out, set CE to 
'L'. 

1 Vss - Connected to OV of power supply. 

15 Voo - Connected to +side of power supply. 

3 MODE Input Pin for controlling number of input pulses at OREO 
pin. When ROM data read-out is performed serially 
in a single bit, set MODE to 'L'. When ROM data 
read-out is performed in 8 bits or 4 bits, set MODE to 
'H'. 

4 DSEL Input Used when ROM data read-out is performed in 
4 bits. When DSEL is set to 'H', 24 to 27 bits are 
outputted to DO to 03 pins. 

5 DO Pins for outputting ROM data in 8 bits and inputting 
6 01 data in 8 bits. 
7 02 
8 03 Input/output 
9 04 

10 05 
11 06 
12 07 

14 TEST Input LSI test pin. Open or connected to Voo. 

16 A3 Pins for setting 18-bit address. At address setting 
17 A2 Input mode, address information is inputted by 4 bits 
18 Al from high-order bit downward in 5 steps. 
19 AO 
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ROM Data Raad-out Procedure 

The following flowchart shows the outline of read-out procedure. (1) to (7) give a more detailed description. 

Application 
of power 

(1) Initialization of internal 
mode (eE°•'H') 

, eE°='L' 

(2) Setting of bit leng1h of 
read-out data 

(3) Address setting 

(4) Output data is fetched from 
DOUT or DO to 07. 

(6) Data request signal is applied 
from DREQ pin. 

(1) Initialization of internal mode 

(7)CE='H' No data 
request 
signal is 
sent. 

There are 4 counter blocks (ASTRB counter, 18-bit ADDRESS counter, READ PULSE counter, OREO counter) 
inside the LC3100. Since initialization is required immediately after application of power, apply one 'H' level 
pulse to CE pin. When CE is set to 'L' level, the power-down mode is released (refer to (6)) and it is possible to 
start read-out any time. 

(2) Setting of bit length of read-out data 

For the bit length of ROM data output, a selection of 3 lengths is allowed: 8 bits, 4 bits, and a single bit. For 
controlling this selection, MODE, DSEL pins are used. The following Table shows 3 types of pin setting. 
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~ 'L' 'H' 
L 

'L' Single-bit length 8-bit or 4-bit length or 
(speech synthesis) 4-bit length (Note) 

'H' - 4-bit length (Note) 

(Note) When DSEL is set to 'L', 20 to 23 bits are outputted at DO to D3 pins. 
When DSEL is set to 'H', 24 to 27 bits are outputted at DO to D3 pins. 

(3) Address setting 

Apply 5 successive pulses to ASTRB pin. Synchronously with these pulses apply 18-bit address information to 
AO to A3 pins from high-order bit downward by 4 bits in 5 steps. At this address setting mode DREQ pin must 
be set to 'L' level. Shown below is the timing. 

AST RB 

-VIL 

A3 (215) (211) ( 27 ) ( 23) 

A2 I< '" >X 
(211,) x (2101 x ({') x (22) )I 

Al f!fj (2171 x (2131 x (29) x (25 l x (21 >)I 

AO ~ (2161 x c212> X (281 x {2•1 x (20)~ 

18bit Wf!f!/1$/lll!//!//!@/1111/1/l!J/i IJJl(/IJ//!/l/IJ l///il//J!l//!!1!l!Jlll !/!~ addr<SS 

(Note) "*"=don't care. 
"2n"=Binary number at the nth bit to be set in address counter. 
For the numeric values of TsTRH, TsTR L. T ADST, T ADHS, refer to Electrical Characteristics. 

Start of read-out of set address data 

Read-out of ROM data starts at the falling of the 5th ASTRB pulse or the first (MODE='H') or the 8th (MODE=tL') 
DREQ pulse, and when access time T AC1 has elapsed 20 bit is outputted at DOUT pin and 20 to 27 data are outputted 
at DO to D7 pins. (Refer to the following Timing Chart.) 
Note) For the numeric value of T AC1, refer to Electrical Characteristics. 

ASTRB 
(5th) 

DOUT 
(00•07) 

-~-----------VJH 
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(4) Fetching of output da1a 

As shown above, whenever access time T AC1 has elapsed, data can be fetched from output ports DOUT or DO to 
07 pins. (Pin setting as shown in Table in (2) is required.) 

Counting one byte in a single bit from DOUT pin 

Count a single bit 12n bit) from DOUT pin. To count the following single bit (2n+1 bit), apply a shift clock to 
OREO pin. Shown below is Timing Chart. 
For the numeric values of TAC1. TDRQH, TSHFT, refer to Electrical Characteristics. 

ASTRB(Sth) 
er 
DREQ(lst or 8th) IO'f. 

DOUT :.E= 
41-----DREQ 

I I 

(shift clock) I 'D, I I 

~ ToRQL TCJQ_ 

Counting one byte in 4-bits from DO to 03 pins 

In accordance with Table and (Note) in (2), fetch one byte from DO to 03 pins by 4 bits in 2 steps. Shown below 
is Timing Chart. 

lower 4bits high<r4btts 
~ 

DO 

DI 

02 

03 

DSEL 
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Counting one by1e in 8 bits from DO to 07 pins 

Fetch 8 bits from DO to 07 pins. Shown below is Timing Chart. 

ASTRB(Sth) 
or 
OREQ (1st or 8th) 

DO 

07 

(5) Setting address again and counting data 

(1) Timing for application of ASTRB pulse when address A is set and read out and then address B is set and 
read out. 

ASlRB 

00-7 
OOUT 

A0·3 

18bit 
AD!H:SS 

1 
.4ll:O 

5 ___ 5th ASTRB pulse 

Address A setting Address B setting 

(2) Timing for application of ASTRB pulse when data is read out by application of DREQ signal (refer to (6) 
below) and then address B is set and read out. 

ASTRB 

DREQ 
(8th or 1st) 

00·7 
DOUT 

A0-3 

18bit 
ADDRESS 

5 __ 5th ASTRB pulse 

.llTil:O 
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(6) Request of ROM da1ll at the following address 

When the signal shown below is applied to the LSI, the LSI begins to read out data at the address immediately 
following the address at which preceding data is read out. 

Falling of 8th OREO pulse (MODE='L') 
Falling of 1st OREO pulse (MODE='H') 

Shown below is Timing Chart.· 

ASTRB (5th) or 
DREQ(lst or Bth) 

J8b~ 
ADDRESS 

00-7 
DOUT 

DREQ 

9J1, 

VALID (A) 

10'!. 

~·~1 .. -s~(MODE~~,L~).-­
or 

1 pulso (MOOE, H) 

A+l 

Note) Apply ROM data request signal after TcYCLE or more has elapsed. 
For the numeric value of TcYCLE. refer to Electrical Characteristics. 

(7) Power-down mode 

901. 

VALID (A+ 1) 

When the input at CE pin is set to 'H' level, the LC3100 enters power-down mode (each block inside the LSI 
stops its operation, with no unnecessary current dissipated.). At this mode, the LSI inside becomes as follows and 
current dissipation is reduced. 

( 1) Input at input ports (ASTRB, OREO, AO to A3) is inhibited. 
(It should be noted that if input is floating, current dissipation increases.) 

(2) Both address decoder and data selector in 128K-bit ROM matrix stop their internal operation. 
(3) Output at 3-state output pins DOUT, DO to 07 is floating or fixed. (The user can select either of the two. 

Refer to "User mask") When CE is set to 'H'. in addition to reduction in.current dissipation as mentioned 
above, 4 internal counters (ASTRB COUNTER, 18-BIT ADDRESS COUNTER, READ PULSE COUNTER, 
OREO COUNTER) are initialized in readiness for read-out after power-down mode release (CE='L'). 

254 



LC3100 

User mask 

(1) CHIP SELECT DECODER 
User mask option which makes LSI chip select signal (select, nonselect) with 214 to 217 bits of 18-bit addresses. 
Shown below is the output modes including CE pin conditions. 

CE='L' CE='H' (Power-down) 

Chip select DATA is outputted from DOUT, Data immediately before CE='H' occurs 
DO to D7 pins. is held and outputted. 

(Note) 

Chip nonselect Output at DOUT, DO to D7 pins Output at DOUT, DO to D7 pins has a high 
has a high impedance. impedance. 

Note) In this case, the LSI only, having CHIP SELECT DECODER whose 214 to 217 bits are all 0, outputs 
data and all others have a high impedance. 

(2) SW mask 
SW mask controls output at DOUT, DO to D7 output pins in the following two ways at power-down mode. 
The user can select either of the two beforehand. 

(i) Output at DOUT, DO to D7 pins is set to a high impedance. 
(ii) Data immediately before power-down mode is held and outputted. 

Sample Application Circuit (1) One word to one key correspondence 

;;-4~~ 
or 

f-;i, 
VOO 

LCB100 

~ 
N 

~ 
SFRM 

co ~ SLOW 
0 0 

Cl FAST 

C2 voo 

vco 

CJ 

~ C4 VSS 

cs filter 

START DA 

BUSY sp 

m ~SET 

a: "' ;!: ,_ TEST 
~ !;j! ~ ~ c <.) 

[j~· 
a t; 
c 

LC3100 
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Sample Application Circuit (2) CPU control: Edit and synthesis with CPU 

LC8100 

~ 
~-~ 

sp ... 
I~ ....... 

~max 

:> ,... 
• Q. 8 u 

LC3100 

8cr4 

Sample Application Circuit (3) CPU control: Application other than speech synthesis 

256 

:> 
Q. 
u 

LC3100 

1-------iCT 
DOUT 

1--------iDREQ 
1--------iASTRB 
1------AO 
1---------' A 1 
1-------i A2 
1---------<AJ 

EE 
MODE 
OSEL 

Voe TESi' 
(orcpcnl 8cS8C!"'l!:8 

Note) Connect signals shown with dotted lines as required. 
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Absolute Maximum Ratings at T a=25°C, Vss=OV 
Maximum Supply Voltage VDD max VDD pin -3.0 to +7.0 
Input Voltage V1N All input pins 

All input pins 
-0.3 to VDD+0.3 

Output Voltage Vo -0.3 to VDD+0.3 
Output Current lo All output pins, per pin 

T a=-30 to +70°C 
-2.0 to +2.0 

Allowable Power Dissipation Pd max 
Operating Temperature T opg 
Storage Temperature T stg 

Allowable Operating Ranges at Ta=-30 to +70°C, Vss=OV, Voo=4.5 to 6.5V 
Supply Voltage VDD VDD pin 
Input 'H'-Level Voltage V1H All input pins other than 

DO to D7 
Input 'L'-Level Voltage 

Operating Clock Frequency 
Operating Clock 'H'-Level 

Pulse Width 
Operating Clock 'L'-Level 
Pulse Width 

fCT 

tw<J>H 

tw<J>L 

All input pins other than 
DO to D7 
Fig. 1, T a=-30 to +60°C 

Fig. 1 

Fig. 1 

200 
-30 to +70 

-55 to +125 

min typ max 
4.5 5.0 6.5 

o.7VDD 

o.3VDD 

150 800 960 

0.3 

0.47 

Electrical Characteristics at T a=-30 to+ 70°C, Voo=4.5 to 6.5V, Vss=OV min typ max 
1.0 Input 'H'-Level Current l1H V1N=VDD 

Input 'L'-Level Current llL V1N=Vss -1.0 
Output 'H'-Level Voltage VoH loH=-0.3mA VDD-0.6 
Output 'L'-Level Voltage VoL loH=0.3mA 
Output OFF Leak Current IOFF1 Vo=VDD· DO to D7, DOUT pin 

IOFF2 Vo=Vss. DO to D7, DouT pin -1.0 
Input Pin Capacitance C1 5 
Pull-up Resistance Rup TEST pin 20 
Current Dissipation IDD(1) At operating mode, tcT=960kHz, Fig. 2 

IDD(2) At nonoperating mode, Ta=-30 to +50°C, 
Fig. 2 

AC Characteristics at T a=-30 to +70°C, Voo=4.5 to 6.5V, Vss=OV, RL =200kohm, Cp=50pF 
min 

Address Setup Time TADST Fig. 3 0.3 
Address Hold Time TADHD Fig. 3 0.3 
ASTRB 'H'-Level Pulse Width TSTRH 0.3 
AST RB 'L'-Level Pulse Width TSTRL 0.3 
DREQ 'H'-Level Pulse Width TDRQH 0.3 
DREQ 'L'-Level Pulse Width TDRQL 0.3 
ASTRB Pulse Duration TASTRB Fig. 3 1.5 
DREQ Pulse Duration TDREQ Fig. 4 1.5 
ROM Data Access Time (1) TAC1 tcT=200kHz typ., Fig. 5, Note 1 26.0 
ROM Data Access Time (2) TAC2 tcT=200kHz typ., Fig. 5, Note 1 26.0 
DREQ TO DOUT Delay Time TSHFT Fig. 6 0.6 
DSEL TO D0-3 Delay Time TDSEL Fig. 7 0.3 
Cycle Time TCYCLE tcT=200kHz typ., Fig. 8, Note 1 30.6 

typ 

0.6 
1.0 

10 
1000 

2.0 
1.0 

max 

unit 
v 
v 
v 

mA 
mW 

oc 
oc 

unit 
v 
v 

v 

kHz 

µs 

µs 

unit 
µA 
µA 
v 
v 

µA 
µA 
pF 
kil 
mA 
µA 

unit 
µs 
µs 
µs 
µs 
µs 
µs 
µs 
µs 
µs 
µs 
µs 
µs 
µs 
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Fig. 1 Input waveform at CT pin 

Fig. 2 

Fig. 3 

ASTRB 

Figl 5 (1) 5th 

ASlRB 

OOUT 

258 

----- ----------- voo 
VJH 

--+----1------+----·- 90'/. 

LC3100 LC3100 

0-[ 
07 07 
06 

~1 I B? 
DO 

DOI.IT DOUT 

TADHo 

Open 

I o DC 1 > Test Circuit 

Df<TA VALID 
,_10"I_. __ llOl 

Ro M Data Access Time ( 1) 

voo 

l o o C 2 > Test Circuit 

Fig. 4 

voo--r----.-------._,.­
--.....--.1--V1H 

OREQ 

(2) 1st or 8th 

DREQ 

DOUT 

Voo----------c-----~ 

1r90.....,..,._-- VoH 

Of<TA VALID 
,_lO'l. ___ VOL 

Ro M Data Access Time (21 
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Fig. 6 

ht 2nd 
YOO 

917/. 

OREO 

10'1. 
Vss 

VIL 

90,. VOH 

Dour 21 

lO'lo VOL 

Fig. 7 

Fig. 8 

OREO 

VOL 

Note 1 Use the following formulas to calculate TAC max, T cycle max for a given fCT. 

TAC max= SOOO +0.6 lls Tcycle max= 6000 +0.6 us 
fCTCkHz) fCT(kHz) 
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C MOS LSI 

""'~ 128K-Bit CMOS Mask ROM 

3014A 30258 

® 1542 

The LC3101 is a 128k-bit CMOS mask ROM that contains an interface connectable direct to the speech synthesizer 
LSI LC8100. With one piece of this mask ROM, approximately 100 seconds of speech synthesis can be attained. 
Since it also contains an interface connectable direct to an EPROM, speech synthesis can be attained by using this 
mask ROM and an EPROM jointly. 
A selection of 8-bit, 4-bit, or single-bit output data is allowed by means of external control. This mask ROM is also 
suited for use in applications other than speech synthesis. 

Features 
• ROM capacity 
• Access time 
• Cycle time 
• Function 

• Low power dissipation 
• Current dissipation 

• Single +5V power supply 
• Package 

·Pin Assignment 
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EAO 
EAi 
EA2 
EA3 
EN. 
'9S 

l«>DE 
osa 

DO 
DI 
NC 
Dl 
03 
04 
05 
06 
07 

EA5 
EA6 
EA7 
EAi 

EA17 
EA16 
EA15 
EA14 
er 
CT 
DOUT 
IJIEQ 

ASTRB 
AO 
Al 
AZ 
A3 
oofOi 
V!ll 
ME.PINA 
EA13 
EAIZ 
EA11 
EAIO 
EA9 

128K bits 
25.6µsec typ (for operation at 200kHz typ.) 
30.6µsec typ (for operation at 200kHz typ.) 
(1) Contains an interface to an EPROM. 
(2) Contains an interface to the LC8100 (speech synthesizer LSI). 
(3) Possible to select the bit length of output data. 

CMOS 

8-bit data 
4-bit data 
Single-bit data 

2mA max. (at operating mode) 
1µA max. (at nonoperating mode) 
+2.7 to 6.0 V (supply voltage range) 
DIP24 

Case Outline 3014A-D421C 
(unit: mm) 

Case Outline 30258-D42SIC 
(unit: mm) 

SANYO: DIP42 

SANYO: DIP42S 



Equivalent Circuit Block Diagram 

AOtoA3: 
AST RB: 

1 B-bit address setting pins 
AO to A3 strobe pin 

OREO: ROM data request pin 
DOUT: ROM data serial output pin 
CT: Basic operation clock input pin 
DO to 07: 8-bit input/output pins 

LC3101 

MODE: OREO pin input pu_lse count control pin 
DSEL: Output bit length select pin 
CE: Power-down control pin 
EAO to EA 17: 18-bit address output pins 

Description of Operation of Internal Block 

• ASTRB COUNTER: 

• 18bitADDRESSCOUNTER: 
• READ PULSE COUNTER: 
• CHIP SELECT DECODER: 
• 128kbit ROM MATRIX: 
• PARALLEL TO SERIAL: 
• 1/0 PORT: 

Pin Description 

Pin No. Pin Name 

34 AST RB 

35 OREO 

36 DOUT 

37 CT 

Block which internally sets address information applied in 5 steps from AO to A3 
pins. 
Address counter organized with 18 bits. 
Block which generates signal to operate address decoder, data selector. 
Makes chip select signal with 214 to 217 bits of 18-bit address. 
ROM matrix cell organized with 12BK bits. 
Shift register which serially outputs 8-bit parallel data to DOUT pin. 
Selects input/output at DO to 07 pins. 

Input/output Function 

Input Pin for inputting strobe signal which causes data 
AO to A3 to be latched at address setting mode. 

Input ROM data request signal input pin. 

Output Pin for outputting ROM data serially. When used in 
conjunction with the LC8100, this pin is connected 
to DIN pin of the LC8100. 

Input Pin for inputting basic operation clock of ROM 
inside. When used in conjunction with the LC8100, 
this pin is connected to CT pin of the LC8100. 
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Pin No. Pin Name Input/output Function 

-
38 CE Input Pin for controlling initialization of LSI inside imme-

diately after application of power and internal 
operation stop (power-down). For performing 
synthesization or ROM data read-out, set CE to 
'L'. 

6 vss - Connected to OV of power supply. 

28 VDD - Connected to+ side of power supply. 

29 00/01 Input Always set to Vss 

7 MODE Input Pin for controlling number of input pulses at DREQ 
pin. When ROM data read-out is performed serially 
in a single bit, set MODE to 'L'. When ROM data 
read-out is performed in 8 bits or 4 bits, set MODE to 
'H'. 

8 DSEL Input Used when ROM data read-out is performed in 
4 bits. When DSEL is set to 'H'. 24 to 27 bits are 
outputted to DO to D3 pins. 

9 DO Pins for outputting ROM data in 8 bits and inputting 
10 Dl data in 8 bits. 
12 D2 
13 D3 Input/output 
14 D4 
15 D5 
16 D6 
17 D7 

27 MEP/EVA Input Open or connected to VDD· 

30 A3 Pins for setting 18-bit address. At address setting 
31 A2 Input mode, address information is inputted by 4 bits 
32 Al from high-order bit downward in 5 steps. 
33 AO 

1 EAO Output 18-bit address output pins. 
2 EAl 

3 EA2 
4 EA3 
5 EA4 

18 EA5 
19 EA6 
20 EA7 
21 EA8 
22 EA9 
23 EA10 
24 EA11 
25 EA12 
26 EA13 

39 EA14 

40 EA15 
41 EA16 
42 EA17 
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How to use the mask ROM and an EPROM jointly 

The mask ROM and an external EPROM can be used jointly. Two selections of operation mode shown below are 
available by high-order 4 bits (EA14 to EA17) of 18-bitaddress. 

Operation Mode Pins DO to D7 Op"eration 
(1) Output The mask ROM contents are delivered at pins DO to D7 and DOUT. 

(2) 
Input The EPROM output contents are read in from pins DO to D7 and are delivered at 

pin DOUT. 

How to select the operation mode 

The LC3101 contains a 4·bit chip select decoder (user option: Refer to "User mask"). Coincidence or uncoincidence 
with high-order 4 bits (EA 14 to EA 17) of 18-bit address is detected to select the operation mode. 

Operation Mode 4bits of Chip Select Decoder Operation of LC3101 

(1) 
Coincidence with EA 14 to EA 17 Pins DO to D7: Output mode 

Mask ROM read enable mode 

(2) Uncoincidencewith EA14 to EA17 Pins DO to D7: Input mode 
Mask ROM read inhibit mode 

Fig. 1 shows the schematic diagram of the control section related to these operation modes. Fig. 2 shows the assign­
ment of 256k-byte ( 128k bits x 16) that can be specified by 18-bit address. 

Fig. 1 Schematic Diagram of Control Section 

4 

add r<ss counte:r 
213,.,. .p 

14 EAO-EA17 
~----~~-~_,..__· Q)--"-, 

Or--~-kc-Pt____ ~~~s~ 
14 

d«ocXr 
1211kba mask<d ROM 

I I I 

I 

I 
VDD I I parallel to se:rial 

ME~Ubl~T I 
I Lt»---t~ 

~"~ 

DOUT 

I 
I 

I 
{8 

' __J 

Fig. 2 Address Space Assignement 

00000 16k1¥< 

03FFF 
Ql;QQQ 

07FFF 
08000 

OBFFF 
ocooo 

.Qf££L~3 10000 

4 

n£F_f_ f-------4 

128k bits 
specified 
by chip 
select 
decoder. 

3BFFF 

14 

3cdoo- --1Gkbyt• 

15 

for 
EPROM 

for 
rroskcd 
ROM 

'for 
EPROM 

3FF FF f--____ _, _) 
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ROM Data Read-out Procedure 

The following flowchart shows the outline of read-out procedure. ( 1) to (7) give a more detailed description. 

Application 
of power 

(1) Initialization of internal 
mode (CE='H') 

CE='L' 

(2) Setting of bit length of 
read-Out data 

(3) Address setting 

(4) Output data is fetched from 
DOUT or DO to D7. 

(6) Data request signal is applied 
from DREQ pin. 

(1) Initialization of internal mode 

EA 14 to EA 17: High-order 4 bits of 18-bit address 

NO 

EPROM data inputted from pins DO 
to 07 are delivered at pin DOUT. 
Th is data are fetched. 

(7) CE='H' 
No data request 
signal is sent. 

There are 4 counter blocks (ASTRB counter, 18-bit ADDRESS counter. READ PULSE counter, OREO counter) 
inside_ the LC3101. Since initialization is required immediately after application of power, apply one 'H' level 
pulse to CE pin. When CE is set to 'L' level, the power-down mode is released (refer to (7)) and it is possible to 
start read-out any time. 

(2) Setting of bit length of read-out data 

For the bit length of ROM data output, a selection of 3 lengths is allowed: 8 bits, 4 bits, and a single bit. For 
controlling this selection, MODE, DSEL pins are used. The following Table shows 3 types of pin setting. 
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~ 'L' 'H' 
L 

'L' Single-bit length 8-bit or 4-bit length or 
(speech synthesis) 4-bit length (Note) 

'H' - 4-bit length (Note) 

(Note) When DSEL is set to 'L', 20 to 23 bits are outputted at DO to 03 pins. 
When DSEL is set to 'H', 24 to 27 bits are outputted at DO to 03 pins. 

(3) Address setting 

Apply 5 successive pulses to ASTRB pin. Synchronously with these pulses apply 18-bit address information to 
AO to A3 pins from high-order bit downward by 4 bits in 5 steps. At this address setting mode OREO pin must 
be set to 'L' level. Shown below is the timing. 

ASTRB 

A3 (215) (211) (27 ) (23 ) 

A2 I< c .. ix cz14iX (210) x (26 >X (22)~ 

Al I< (217) x (213) x (29) x (25) x (21)~ 

AO ~ (215) x (212) x (28) x cz4 > X (20)~ 

18 bit 
addttss 1/!1///J/l!/!$///!!!IWffl;//!/!llJl////l!llll!J!!ll!!/l/!!!!11$/$///l//l//llJ/~w~ 

(Note) • "*"=don't care. 
• "2n"=Binary number at the nth bit to be set in address counter. 

For the numeric values of TSTRH. TSTRL. T ADST, TADHS. refer to Electrical Characteristics. 

Start of read-out of set address data 

Read-out of ROM data starts at the falling of the 5th ASTRB pulse or the first (MODE='H') or the 8th (MODE='L') 
OREO pulse, and when access time TAC1 has elapsed 20 bit is outputted at DOUT pin and 20 to 27 data are outputted 
at DO to 07 pins. (Refer to the following Timing Chart.) 
Note) For the numeric value of T AC1, refer to Electrical Characteristics. 

ASTRB 
(5th) 

DOUT 
(DO•D7) 

.,, 
DATA VALID 

o·~ 

265 



LC3101 

(41 Fetching of output da1a 

As shown above, whenever access time T AC1 has elapsed, data can· be fetched from output ports DOUT or DO to 
07 pins. (Pin setting as shown in Table in (2) is required.) 

Counting one byte in a single bit from DOUT pin 

Count a single bit (2n bit) from OOUT pin. To count the following single bit (2n+l bit), apply a shift clock to 
0 REQ pin. Shown below is Timing Chart. 
For the numeric values of TAC1. ToRQH. TSHFT. refer to Electrical Characteristics. 

ASTRB(S!h) 
or 
DREQ(1st or 8th) 

DOUT 

m11 clock) 

Oi!!;JI TDRQL t 
2 

Counting one byte in 4-bits from DO to 03 pins 

In accordance with Table and (Note) in (2), fetch one byte from DO to 03 pins by 4 bits in 2 steps. Shown below 
is Timing Chart. 

1.--" bi!s high<r4 bi!s 
~ 

DO 

01 

02 

03 

DSEl 
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Counting one byte in 8 bits from DO to 07 pins 

Fetch 8 bits from DO to 07 pins. Shown below is Timing Chart. 

ASTRB (5th) 
or 
DREQ( 1st or 6th) 

DO 

D7 

(5) Setting address again and counting daia 

(1) Timing tor application of AST RB pulse when address A is set and read out and then address B is set and 
read out. 

ASTRB 

D0·7 
DOUT 

16bit 
addrGS 

. .n;;ro, 
___-5th ASTRB pulse 

s 

~-TTAA-<C_I =1-+----
,J c~~]\_ 

-Jr<-'"'-'""'"'i.W.l.IJP~--VA_L_ID_,·~ 

~t;;;~;J~x:=B_ 
Address A setting Address B setting 

(2) Timing for application of ASTRB pulse when data is read out by application of OREO signal (refer to (6) 
below) and then address B is set and read out. 

ASTRB 

DREG 
(8th orl st) 

00·7 
DOUT 

A0·3 

18bit 
addres.s 

1 

AT<i:O 

_..--5th ASTRB pulse 
s 

VALID(B) 

B 
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(6) Request of ROM data at 1he following address 

When the signal shown below is applied to the LSI, the LSI begins to read out data at the address immediately 
following the address at which preceding data is read out. 

Falling of 8th OREO pulse (MODE='L') 
Falling of 1st OREO pulse (MODE='H') 

Shown below is Timing Chart. 

ASTRB(Sth) or 
DREQ( 1st or 8th) 

18bit 
ad:tress 

00-7 
DOUT 

DREQ 

B pulsr (MOOE : L ) 
or 

1 p..lsr (MODE: H) 

Note) Apply ROM data request signal after TcYCLE or more has elapsed. 
For the numeric value of T CYCLE, refer to Electrical Characteristics. 

(7) Power-down mode 

When the input at CE pin is set to 'H' level, the LC3101 enters power-down mode (each block inside the LSI 
stops its operation, with no unnecessary current dissipated.). At this mode, the LSI inside becomes as follows and 
current dissipation is reduced. 

(1) Input at input ports (ASTRB, DREO,'AO to A3) is inhibited. 
(It should be noted that if input is floating, current dissipation increases.) 

(2) Both address decoder and data selector in 128K·bit ROM matrix stop their internal operation. 
(3) Output at 3-state output pins DOUT, DO to 07 is floating or fixed. (The user can select either of the two. 

Refer to "User mask") When CE is set to 'H', in addition to reduction in current dissipation as mentioned 
above, 4 internal counters (ASTRB COUNTER, 18-BIT ADDRESS COUNTER, READ PULSE COUNTER, 
OREO COUNTER) are initialized in readiness for read-out after power-down mode release (CE='L'). 

User mask 

(1) CHIP SELECT DECODER 
User mask option which makes LSI chip select signal (select, nonselect) with 214 to 217 bits of 18-bit addresses. 
Shown below is the output modes including CE pin conditions. 

CE='L' CE='H' (Power-down) 

Chip select DATA is outputted from DOUT, Data· immediately before CE='H' occurs 
DO to 07 pins. is held and outputted. 

(Note) 

Chip nonselect Output at DOUT, 00 to 07 pins Output at DOUT, DO to 07 pins has a high 
has a high impedance. \mpedance. 

Note) In this case, the LSI only, having CHIP SELECT DECODER whose 214 to 217 bits are all 0, outputs 
data and all others have a high impedance. 
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LC3101 

(2) SW mask 
SW mask controls output at DOUT, DO to D7 output pins in the following two ways at power-down mode. 
The user can select either of the two beforehand. 

(i) Output at DOUT, DO to D7 pins is set to a high impedance. 
(ii) Data immediately before power-down mode is held and outputted. 

Sample Application Circuit ( 1 I 

,i;-1~~ One word to one key correspondence 
or 

V D LC8100 

VoD~ 

VDDn---+---< 
(or op<n) 

co 

c 1 

C2 

C3 

C4 

C5 

START 

BUSY 

DIRECT 

OSCG 0 :t < 

~ 
N u SFRM u 

"' "' SLOW 0 0 

FAST 

VDO 

vss 

DA 

ID RESET 
a: 0 
t- w z ,_.TEST 

~ >i ~ !3 Ci u 

Voo 

··~~ 

LC3101 
Sample Application Circuit (2) 

CPU control: Edit and synthesis with CPU 

(The mask ROM and a 64k-bit EPROM are used jointly.) 

co ~~ 
C1 "'u.. 
C2 

C3 

u C4 

w cs 

~:;;: 

::> VDD 
a. 
u 

415 

:::E N u e: u 

"' "' "' 0 o VDD 

vss 

DA 

RESET 

TEST 

~~ 
~>i~!!j§t; 

~ t::: 
<-< w w 

-----i .. 
lilt~r am

1
p SP.J,. 

+ 

LC8100 

LC3101 
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LC3101 

Absolu1B Maximum Ratings at T a=25°C, Vss=OV 
Maximum Supply Voltage VDD max VDD pin -3.0 to +7.0 

Input Voltage V1N All input pins 
All output pins 

-0.3 to VDD+0.3 
Output Voltage Vo -0.3 to VDD+0.3 
Output Current lo 
Allowable Power Dissipation Pd max 
Operating Temperature T opg 
Storage Temperature T stg 

All output pins, per pin 
T a=-30 to+ 70°C 

Allowable Operating Ranges at T a=-30 to +70°C, Vss=OV, Voo=4.5 to 6.5V 
Supply Voltage VDo Voo pin 

min 
4.5 

Input 'H'-Level Voltage V1H(1) All input pins other than 
DO to 07 

o.7VDD 

V1H(2) DO to D7 pins 2.2 
Input 'L'-Level Voltage V1L(1) All input pins other than 

DO to 07 
V1L(2) DO to D7 pins 

Operating Clock Frequency fCT Fig. 1, T a=-30 to +60°C 150 

Operating Clock 'H' -Level twOH Fig. 1 0.3 
Pulse Width 
Operating Clock 'l'-level twOL Fig. 1 0.47 
Pulse Width 

Electrical Characteristics at T a=-30 to+ 70~C. Voo=4.5 to 6.5V, Vss=OV min 
Input 'H'-Level Current l1H V1N=VDD 
Input 'L'-level Current Ill V1N=Vss -1.0 
Output 'H'-level Voltage VoH iow-0.3mA VDD-0.6 
Output 'l'-level Voltage VOL iow0.3mA 
Output OFF Leak Current I OF Fl Vo=VDD. oo to D7, DouT pin 

IOFF2 Vo=Vss. DO to D7, DouT pin -1.0 
Input Pin Capacitance C1 
Pull-up Resistance · Rup Each pin of MEP/EVA, 00/01 20 
Current Dissipation IDD(1) At operating mode, fcT=960kHz, Fig. 2 

IDD(2l At nonoperating mode, T a=-30 to +50°C, 
Fig. 2 

AC Characteristics at Ta=-30 to +70°C, Voo=4.5 to 6.5V, Vss=OV, RL =200kohm, CP=50pf 
min 

Address Setup Time TADST Fig. 3 0.3 
Address Hold Time TADHD Fig. 3 0.3 
AST RB 'H' -Level Pulse Width TSTRH 0.3 
ASTRB 'l'-level Pulse Width TSTRL 0.3 
DREQ 'H'-level Pulse Width TDRQH 0.3 
DREQ 'L'-level Pulse Width ToRQL 0.3 
ASTRB Pulse Duration TASTRB Fig. 3 1.5 
DREQ Pulse Duration TDREQ Fig. 4 1.5 
ROM Data Access Time'( 1) TAC1 fcT=200kHz typ., Fig. 5, Note 1 26.0 
ROM Data Access Time (2) TAC2 fcT=200kHz typ., Fig. 5, Note 1 26.0 
DREQ TO l>oUT Delay Time TSHFT Fig. 6 0.6 
DSEL TO D0-3 Delay Time TDSEL Fig. 7 0.3 
Cycle Time TcYCLE fcT=200kHz typ., Fig. 8, Note 1 30.6 
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-2.0 to+2.0 
200 

-30 to +70 
-55 to+125 

typ max 
5.0 6.5 

o.3VDD 

0.6 
800 960 

typ max 
1.0 

0.6 
1.0 

5 10 
1000 

2.0 
1.0 

typ max 

unit 
v 
v 
v 

mA 
mW 

oc 
oc 

unit 
v 
v 

v 
v 

v 
kHz 

µs 

µs 

unit 
µA 
µA 
v 
v 

µA 
µA 
pF 
kn 
mA 
µA 

unit 
µs 
µs 
µs 
µs 
µs 
µs 
µs 
µs 
µs 
µs 
µs 
µs 
µs 



LC3101 

Fig. 1 Input waveform at CT pin 

-------------VD!) 
----<o----~----f---~~1) 

Fig. 2 
LC3101 LC3101 LC3101 

o, •• [ 

D7 EA17 D7 g11 

O~o[ 
D7 EA17 

D6 EA16 06 16 D6 ~l~ D5 ~ll D5 EAl5 D5 
D4 D4 EAl4 D4 EA14 
D3 EA13 D3 EAl3 D3 EAl3 
D2 EAl2 02 EA12 D2 EA12 
DJ EAll DI EAW 01 EAll 
DO EA10 DO EAIO DO EAJO 

EA9 DOUT 
EA9 Open EA9 

DOUT EAB Open EA8 DOUT EA8 
EA7 EA7 EA7 
EA6 Open EA6 EA6 Open 
EA5 EA5 EAS 
EA4 ·EM EA4 
EA3 EA3 EA3 
EA2 EA2 EA2 
EAl EA1 EAi 
EAO EAO EAO 

MEPtEvA 
960kHz CT Open CT 

~ MEJYEVA MEP/IENA 

MOOE 00/0T MOOE oom 
D~ DSEL 

CE 
CE 

A3. A3 
A2 A2 
Al A1 
AO AO 

VllD VSS VID vss 

Voo Voo 

I DD ( 1 ) Test Circuit (A) I oo c 1 l Test Circuit (Bl I DD ( 2) Test Circuit 

Fig. 3 Fig. 4 

Yeo 

lllJD 
ASTRB 90'1 

IO'I. 
Y;s 

VJL(1) 

VJH(l) 
m. 

AO•A3 vss 

VJL(l) 

TA!Hl 
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Fig. 5 (1) 

Fig. 5 (2) 

Fig. 6 

voo 

DREQ 

ll"t. 

Yss 

DOUT 

Fig. 8 

l\STRB 

OOUT 

1st 

00~01 
DOUT 

LC3101 

voo----
90,11 __ -1==~~-=-=-=-=-=-=-=-=---v1H (I) 

1----VOL 
\__ _ ____/ 

ROM Data Access Time ( 1) 

1st or Bth 

VOH 

VOL 

ROM Data Access Time (2) 

Fig. 7 
2nd 

ViH(1) 

~ OSEL . 
VIL(I) ' ! T 

VoH 90'1. 
oo~oo Oi\TI\ Vl\LID 

10,, 
VOL 

exa"1ple of MODE= H 

Note 1 Use the following formulas to calculate TAC max, Tcycle max. 
. 5000 . 6000 
I i\C 111 ax= f CT( kHz) + 0. 6 µ s 1 cY c le max ·c f ( T (kHz ) + 0. 6 /J s 
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CMOS LSI 

General Description 
The LC3514/LC3514L are nonclocked CMOS static RAM 1s organized as 1024 words x 
4 bits. They are compatible with worldwide standard N-channel 2114-type 4K 
SRAM 1s and have a complete CMOS circuit configuration. 
With the current dissipation being low at the data hold mode or standby mode 
and the access time being so short as 200ns (max.), they are especially suited 
for use in memory systems which require a high speed and low power dissipation 
and battery-powered portable systems. For the LC3514L, a standby current of 
1uA max. is guaranteed at 6o0 c. 

Features 
Wide speed: Address access time (tAA)=200ns(max) 
Low standby current 

1 uA(max) at Ta=6o0 c 
50uA(max) 

Low data hold current. 

LC3514L 
LC3514 

0.8uA(max) at Ta=60°C LC3514L 
10uA(max) LC3514 

Single 5V supply 5v±10% 
Data hold supply voltage VcCBB=2.0 to 5.5V 
No clock required (Complete static memory) 
Directly TTL compatible: All inputs and outputs. 
Common data input and output using 3-state outputs. 
The output data has the same polarity as the input data. 
High-density 18-pin package. 
Pin-out compatible with 2114 NMOS RAM 

Pin Assignment 

Vee A7 A8 A9 1/1)1 1/02 1/03 i,<l4 WE 

Case Outline 3007A-D18IC 
(unit:mm) 

0.5 1.2 2.54 SANYO: DIP18 
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LC3514,3514L 

Block Diagram 

I • 
--<>Vee 

~GND 
A6 1 I 

A7 ~----·-+-li:::L==--::1 
16 I 

A8o"'-.,--~~---j--C:i::=~ 

Ag 15 I 

MEMORY ARRAY 
64 ROWS 

64 COLUMNS 

I 
1/o1~~-'--~~----,>-t--1.x:===f~=-~~S~ENSE~~SW~IT~CH~=l~~~~~~111 
1/02 13 I COLUMN SELECT 
I/03 12 I 

I/04 /1 I 

5 6 7 4 

Ao At A2 A3 

Absolute Maxilua Ratings at 
Input Pin Voltage 
I/O Pin Voltage 

Ta=+25°C 
VIN 
Vvo 
Vccmax 
Pd max 
Topg 

Maximum Supply Voltage 
Allowable Power Dissipation 
Operating Temperature 
Storage Temperature Tstg 

DC Allowable Operating current at Ta=-30 to +85°C 
Supply Voltage Vee 
Input "H" Level Voltage VIH 
Input "L" Level Voltage VIL 

-0.3 to Vcc+0.3 
-0.3 to Vcc+0.3 

+8.0 
400 

-30 to +85 
-55 to +125 

min 
4.5 
2.4 

-0.3 

DC Bleetrical Characteristics at Ta=-30 to +85°C,Vcc=5V±10% min 
Input Leakage Current ILI vIN=O to Vee -1.0 
I/O Leakage Current ILO Vcs=VIH,vI/o=O to Vee -1.0 
Power Supply Current IccA1 Vcs=VIL,vIN=Vc~,I/O=open 

IccA2 Vcs=VIL'VIN=2. V,I/O=open 
IccA3 ~N=OorVcc,I/O=open,f=1MHz 

Duty 50% 
Standby Power Supply Ices Vcs=Vcc,VIN=Otovc6 LC3514 
Current (Ta=60 C)LC3514L 
Output "H" Level Voltage VoH IoH=-1.0mA 2.4 
Output "L" Level Voltage VOL IoL=2.0mA 

Input/OOtput Capacitance at Ta=+25°C,f=1MHz min 
Input/Output Capacitance Cvo Vvo=OV 
Input Capacitance CIN VI/o=OV 
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unit 
v 
v 
v 

mW 
OC 
OC 

typ max 
5.0 5.5 
Vcc+0.3 

0.8 

typ max 
1.0 
1.0 
35 
40 
20 

50 
1 

0.4 

typ max 
10 
5 

unit 
v 
v 
v 

unit 
uA 
uA 
mA 
mA 
mA 

uA 
uA 

v 
v 

unit 
pF 
pF 



LC3514,3514L 

AC Electrical Characteristics at 
1.AC Test Conditions 

Input Pulse Voltage Level 
Input Rise/Fall Time 
Input/Output Timing Level 
Output Load 

Vcc=5v±10%,Ta=-30 to +8s0 c 

0.8V to 2.4V 
10ns 
1.sv 

1TTL gate + CL=100pF 

2.Read Cycle min typ 
Cycle Time tRC 200 
Address Access Time tAA 
Chip Select Access Time•1 tCSA1 
Chip Select Access Time•2 tcSA2 
Output Data Hold Time t 0H 20 
Chip Select - Output Enable Time tcoE 15 
Chip Select - Output Disable Time tcoD 
•1 tcsA1 applies when the nonselect time of CS is more than 100ns. 
•2 tcsA2 applies when the nonselect time of CS is 100ns or less. 

Read Cycle Timing (1) 

--- 1oH---.< 

DolJT PR:VIOUS DATAVALIO DATA VALID 

DoUT 

r "~·~, t ·~=}---~ ICOE ----}/....-r-rvt-r---­
---------~-+-t=--1~ DATA VALID 

Note(1) WE is high for a read cycle. 

3.Write Cycle min typ 
Cycle Time twc 200 
~ - Setup Time tcw 180 
Address Setup Time (1) tAS1 180 
Address Setup Time (2) tASj 0 
Write Pulse Width twp 3 180 
Address Hold Time tAH 0 
Data Setup Time tns 120 
Data Hold Time tnH 0 
WE - Output Disable Time twoD 
WE - Output Enable Time twoE 0 

max unit 
ns 

200 ns 
200 ns 
250 ns 

ns 
ns 

60 ns 

max unit 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

60 ns 
ns 
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Write Cycle TimiDg 
fE--------- twc -------~ 

AOORESS 

--- twp*_3 __ _ 

----~+-~- r~....+~---~ 

Dour 

DJN 

*3 twp occurs during the overlap of a low CS and a low WE. 
twp~s measured from the latter of CS or WE going low to the earlier 
of CS or WE going high. 

Lov SUpply Voltage Data Hold Characteristics at Ta=-30 to +85°C 
min typ max unit 

Data Hold Supply Voltage VccBB v1N=GND or Vcc•Vcs=Vcc 2.0 
Data Hold Power Supply IcCBB(VIN=GND or Vcc,Vcs=VcclLC3514 
Current LVcc=3.0V "jLC3514L 

(Ta=60°C) 

5.5 v 
10 uA 

0.8 uA 

CS Setup Time tcsB 0 
CS Hold Time tcHB tHc*4 

·~ tHc : Head cycle time 

ns 
ns 

Data Hold TimiDg Chart 
tsce__,, ___ standby mod~-------tcHB --~ 

Vee SY 
4.SV--------------- __ _ 

VJL 
GND 
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CMOS LSI 

1024 Words by 4 Bits CMOS 
Static RAM 

®1526 

General Description 
The LC3514D/LC3514E are nonclocked CMOS static RAM's organized as 1024 words x 
4 bits. They are compatible with worldwide standard N-channel 2114-type 4K 
SRAM's and have a complete CMOS circuit configuration. 
With the current dissipation being low at the data hold mode or standby mode 
and the operating voltage range being wide, they are especially suited for use 
in CMOS microcomputers, battery-powered portable systems using a CMOS logic 
IC, and nonvolatile memories at the battery backup mode. For the LC3514D, an 
operating voltage of 3.ov min. and a standby current of 1uA max. are guaran­
teed at 45°C. 

Features 
Wide operating voltage 

Vcc=3.0 to 6.ov 
Vcc=3.6 to 6.ov 

range. 

• Low standby current. 
1 uA(max) at Ta=45°C 
10uA(max) at Ta=45°C 

• Low data hold current. 

LC3514D 
LC3514E 

LC3514D 
LC3514E 

1 uA(max) at Ta=45°C LC3514D 
5 uA(max) at Ta=45°C LC3514E 

Data hold supply voltage. VcCBB=2.0 to 6.0V 
No clock required (Complete static memory). 
Directly TTL compatible: All inputs and outputs. 
Common data input and output using 3-state outputs. 
The output data has the same polarity as the input data. 
High-density 18-pin package. 
Pin-out compatible with 2114 NMOS RAM 

Pin Aasignaent 

Vee A7 A8 A9 1/01 ~2 W3 1'°4 WE 

Case Outline 3007A-D18IC 
(unit: mm) 

" 10 

1:;:illi, "'. 
'=T'9A=r'TT=rFT'f=r=F=n='FFi~_i~ ' 

--~-. 

~;1 
0.5 1.2 2.54 SANYO: DIP18 
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Block Diagram 

A4 
3 

AS 
2 I 
I I 

A6 
11 I 

A7 

16' AB 

A9 
1s I 

1/01 141 
I/02 13 I 
I /03 12 ) 

I/04 II I 

.Absolute Maximul Ratings at 
Input Pin Voltage 
I/O Pin Voltage 

LC3514D, 3514E 

MEMORY ARRAY 

64 ROWS 
64 COLUMNS 

SENSE SWITCH 

5 6 7 
AO A! A2 A3 

Ta=+25°C 
VIN 
Vuo 
Vccmax 
Pd max 
Topg 

Maximum Supply Voltage 
Allowable Power Dissipation 
Operating Temperature 
Storage Temperature Tstg 

-0.3 
-0.3 

DC Allowable Operating Conditions at Ta=O to +45°e 
Supply Voltage Vee Le3514D 

LC3514E 
Input "H" Level Voltage VIH 
Input "L" Level Voltage VIL 

18 
~Vee 

I 9 
~GND 

unit 
to Vcc+o.3 v 
to Vcc+0.3 v 

+8.0 v 
400 mW 

-30 to +85 OC 
-55 to +125 OC 

min typ max unit 
3.0 5.0 6.0 v 
3.6 5.0 6.0 v 
2.7 Vcc+0.3 v 

-0.3 0.4 v 

DC Electrical Characteristics at Ta=O to +45°e,Vce=3.0 to 6.0(LC3514D),Vcc=3.6 
to 6.0V(Le3514E) min typ max unit 

Input Leakage Current 
I/O Leakage Current 
Power Supply Current 

Standby Power Supply 
Current 

ILI VIN=O to Vee -1.0 1.0 uA 
ILO Vcs=VIH,VI;o=O to Vee -1.0 1.0 uA 
IcCA1 Vcs=VIL'VIN=Vcc,I/O:open 35 mA 
IecA2 Vcs=VIL'VIN=2.4V,I/O:open 40 mA 
IccA3 ~=OorVec,I/O=open,f=1MHz 20 mA 

CS Duty 50% 
Ices Vcs=Vec,VrN=OtoVce LC3514D 1 

10 
uA 

Output "H" Level Voltage v0H 
Output "L" Level Voltage v0L 

Le3514E 
2.4 

0.4 

uA 
v 
v 
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Input/Output Capacitance at 
Input/output Capacitance 
Input Capacitance 

LC3514D,3514E 

min typ max 
10 
5 

unit 
pF 
pF 

AC Electrical Characteristics at Ta=O to +45°C,Vcc=3.0 to 6.0V(LC3514D),Vcc=3.6 
to 6.0V(LC3514E) 

1.AC Test Conditions 
Input Pulse Voltage Level 
Input Rise/Fall Time 
Input/Output Timing Level 
Output Load 

2.Read Cycle 
Cycle Time 
Address Access Time 
Chip Select Access Time*1 
Chip Select Access Time•2 
Output Data Hold Time 
Chip Select - Output Enable Time 

o.4v to 2.7v 
10ns 
1.5V 

1TTL gate + CL=100pF 

min 
tRC 2.0 
tAA 
tCSA1 
tCSA2 
toH 10 

20 tcoE 
Chip Select - Output Disable Time tcoD 

typ 

•1 tcsA1 applies when the nonselect time of CS is more than 100ns. 
•2 tcsA2 applies when the nonselect time of CS is 100ns or less. 

Read CJ'cle Timing (1) 

Dour PREVIOUS DATAVALID DATA VALID 

DDUT 

Note(1) WE is high for a read cycle. 

3.Write Cycle min typ 
Cycle Time twc 2~0 

CS - Setup Time tcw 1.5 
Address Setup Time ( 1 ) tAS1 1.5 
Address Setup Time (2) tASj 100 
Write Pulse Width twp 3 1.5 
Address Hold Time tAH 100 
Data Setup Time tDs 1.0 
Data ~old Time tDH 100 
WE - Output Disable Time twoD 
WE - Output Enable Time twoE 0 

max unit 
us 

2.0 us 
2.0 us 
2.0 us 

ns 
ns 

500 ns 

max unit 
us 
us 
us 
ns 
us 
ns 
us 
ns 

500 ns 
ns 
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Write Cycle Tilli.Dg 

DIN 

LC3514D,3514E 

·~3 
,.._---twp----

•3 twp occurs during the overlap of a low CS and a low WE. 
twp_!_s measured from the latter of CS or WE going low to the earlier 
of CS or WE going high. 

Low Supply Voltage Data Bold Characteristics at Ta=O to +45°C min 
Data Hold Supply Voltage VCCBB VrN=GND or Vcc,Vcs=Vcc 2.0 
Data Hold Power Supply IccBB[VrN=GND or Vcc,Vcs=VccJLC3514D 
Current Vcc=3.0V LC3514E 
cs Setup Time tcsB O 
cs Hold Time tcHB tRc•4 

•4 tRC : Read cycle time 

Data Bold Tilling Chart 

tcsa----Standby mode __ ___,...___ tCHB 

vcc sv ----1---~ 
4.SV - - - - - - - - - - - - - - - -

VtH -------- ----- --- ------ -----------
cs 

VtL 

typ max 
6.0 

1 
5 

GND ----- - -- ---- - ---- - -- --- -- - - ------- ------ -- --- ----- ---
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C MOS LSI 

2048 Words by 8-Bits CMOS Static 
RAM 

® 1554 

The LC3516 is an unclocked high-speed static CMOS static Ji~~ that is organized 
as 2048 words x 8 bits and operates from a single 5V supply~ · It ihas two inputs: 
CE1 input (chip enable input) for high-speed access and CE2 iHpJt ,.for battery 
applications where the whole circuit enters the standby mode wit11···:~ess current 
dissipated. It is especially suited for use in applications whe~' -ittery­
powered operation, battery backup operation as well as high-speed access,. are 
required. ' ··· 

Applications 
• Battery-powered portable set • 
• Battery backup nonvolatile memory. 

Features 
Low standby current. 

LC3516 : 30uA 
LC3516L : 1uA(Ta=60°C) 

Single 5V supply: Vcc=5V~10% 
Access time : TAA=250ns max. 
Data hold voltage: Vcc=2.0 to 5.5V 
Completely static operation. 
T2L compatible at all input/output levels. 
24-pin standard package. 
Tri-state output 

Equivalent Circuit Block Diagra11 

AO-n.£.--'--' 

Al~ML._L_I 

l(l _n-L--L.I 

A3"--'U"<--.i 

A4o-~:IJ 

ASo-~:IJ 

A& 

Memory cell array 

128X 128 

Yoo 
--0 

GND 
+---<> 

Pin Assigrment 

Pin Name 

110-1110 Address input 
WE Read/write input 

CE1,ill Chip enable input 
··-

I /01-J /08 Data input/output 
VDD/GND Power supply pin 

Sense amp Case Outline 3011A-D24IC 
(unit:mm) 

~::::::::1ril 
~;' 

O.S U Z.54 SANYO: DIP24 

281 



CMOS LSI 

2048 Words by 8-Bits CMOS Static 
RAM 

® 1555 

The LC3517 is an unclocked high-speed static RAM that is zed as 2048 words 
x 8 bits and operates from a single 5V supply. It has two ol inputs: CE 
input dedicated t~utput tri-state control facilitating timi ~!J;fol in bus-
used systems and CE input for battery applications where the wh~ *cuit on 
chip enters the standby mode with less current dissipatated. Bf "Jl$tng in 
conjunction with various CMOS uCPU's, it can be applied to battery::~,f'Red 
portable sets and battery backup operation-required systems. . ,.., 

Applications 
• Battery-powered portable set • 
• Battery backup nonvolatile memory. 

Features 
Low standby current. 

LC3517 : 30uA 
LC3517L : 1uA(Ta:6o0 c) 

T2L compatible at all input/output levels. 
Access time : TAA=250ns max. 
Completeiy static operation. 
Single 5V supply: Vcc=5V±10% 
Data hold voltage: Vcc=2.0 to 5.5V 
Tri-state output 
24-pin standard package 
(2716EPROM pin compatible) 

Equivalent Circuit Block Diagram 

ADo--1fi:!::r:J 
At...__,n...:.--1--1 
A2o-~::r:J 

A3o--jfi:i:J:] 

Mo--jfi:!IJ 
A5o--jfi:i:J:] 
A&o--j~::r:J 

Memory cell array 

128X 128 

Sense amp 

Cfiio-i.---cr>---cE2 
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Yoo 
---0 

GND 
---0 

Pin Assignment 

Pin Name 

A0-A10 

WE 
m.m 

YCD 
A8 
A9 

I~ 

m 
AID 

Arm 
1/08 
l/D7 
1/06 
1/05 
1/04 

Address input 
Read/write input 
Chip enable input 

_J!..2 1- I/ o_~ _+--~ta input/o_u~p~t_ 
~/GND ___ _,__Power suppl] pin 



LC7800, 
7800N 

30~9A 3012A 

CMOS LSI 

Input Expander 

® 907A 

This is a C-MOS IC designed for use in microcomputer LSI input port expansion 
applications. It is especially suited for use, as a peripheral of our 4-bit 
microcomputer (LM6400 series, etc.), in application circuits having many input 
signals, application circuits with input switch common pins connected to GND, and 
application circuits which are incapable of using key scan signal in input signal 
lines. 

Features 
1. By connecting 1 pc. to a microcomputer LSI, the same effect as the number of 

microcomputer input pins increases by 8 is achieved. (Refer to sample app­
lication circuit 1. ) 

2. 16 input signals can be inputted to 4 input pins of a microcomputer. Namely, 
input expansion from 1 to 4 is available. (Refer to sample application cir­
cuit 1.) 

3. By making 2-pc. parallel connection, 32 input signals can be inputted to 4 
input pins of a microcomputer LSI. (Refer to sample application circuit 2.) 

4. Output is of Nch MOS open drain type and signal level can be changed. 
5. Since both types of TRUE and BAR are available for control input which turns 

off output transistors, no external inverter is required when 2-pc. parallel 
connection is used. 

Functions 4-bit input expander IC usable as a peripheral of microcomputer LSI 
1. Out of 4-set data (16 inputs) which are organized with data of 4 bits/set; 

1-set data (4 bits) are selected and outputted corresponding to 4 select 
input signals. 

2. By applying low-level voltage to your desired 1 input pin of 4 select input 
pins(SA, SB, SC, SD), your desired 1-set data (4 bits) of 4 sets can be 
selected. 

3. By using inhibit input pins (INH, INH) (applying "H" level voltage to INH pin 
and "L" level voltage to INH pin), output transistors can be turned off. 

Case Outline 
(unit:mm} 

3029A-D28S IC 
(LC7800} 

SANYO: :::IP28S 

Case Outline 
(unit:mm) 

3012A-D28IC 
(LC7800N) 

a ~ 

[:::::::::::::~ 
~~ 

0.48 1.2 2.54 SANYO: DIP28 
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LC7800,7800N 

1. Application Circuit 1 :Replacement of 4:1 key matrix circuit with LC7800 

~ 
0 Jilli lNil 

11 
a-o 
Co Cio 
Do 

•oo 
l"1 

l 
81 
c1 

lr1 

lr1 

Microcomputer LC7m, 
"A2 7800N LM6400 series 

~l 
lh 

Others i:-2 
lr2 

lf2 

11 

Application Circuit 2 Use in 32-input application 

6 ----

6-------
----
---

! ---
----
----

b ---
---
----

~ 

~ 

~ 

b ---
---
---

[ ---

l ----

16 ----

l ----

16 ---

l 
---
---
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Ao 
lro 
co 'lio 

"Do 
<5"1 

'A1 
61 

<5"7 c1 
'Iii 

03 
A"2 elc1m, 
c2 7800N 

02 

AJ 
JNH 

lr3 INH 
CJ 

&!e~'S"o 
0( I? 

1 :i. 
3 !ii~ io 
~ INH 
Co 
Do Ilif 

Al 
i!"1 LC7800, 
~ 7800N 
151 

~ 
'A2 
'§"2 

01 
c2 

1T2 
Oz 

A3 
lrJ O:i 
CJ 
lr3 

~ 

t-

~ 

t-----' 

t----' 

D1N1 

D1N2 

DINJ 

D1N4 

Microcomput 
LM6400 seri 
Others 

CONT 

Sl 
S2 
SJ 
S4 

er 
es 

DJNl 

DIN2 

Microcomputer 
LM6400 series 
Others 

DJNJ 

DJN4 



LC7800,7800N 

2. Pin Assignment INPUT ,----OIJTPUT------- ~----INPUT----~ 

3. Equivalent Circuit Diagram 
3-1. Equivalent Circuit Diagram 

Ao 
~ 
co 
lio 

;;:, 
Bl 
Ci 
Dt 

A"2 
lf2 
<:"2 
15"2 

l"3 
81 63 

c3 :21 

153 81 

3-2. Truth Table 

LC7800, 
7600N 

Input 

Data Input 

A B c 
-

AO Al A2 A3 BO Bi B2 B3 co Cl C2 C3 DO DI 

0 I I I I I I I I I I I I I 
I 0 I I I I I I I I I I I I 
I I 0 I I I I I I I I I I I 
I I I 0 I I I I I I I I I I I 
I I I I 0 I I I I I I I I I 
I I I I I 0 I I I I I I I I 
I I I I I I 0 I I I I I I I 
I I I I I I I 0 I I I I I I 
I I I I I I I I 0 I I I I I 
I I I I I I I I I 0 I I I I 
I I I I I I I I I I 0 I I I 
I I I I I I I I I I I 0 I I 
I I I I I I I I I I I I 0 I 
I I I I I I I I I I I I I 0 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * 

D 

LC7600, 
7600N 

Select 
input 

- -
8c Si5 D2 D3 SA SB 

I I 0 I I I 
I I 0 I I I 
I I 0 I I I 
I I 0 I I I 
I I I 0 I I 
I I I 0 I I 
I I I 0 I I 
I I I 0 I I 
I I I I 0 I 
I I I I 0 I 
I I I I 0 I 
I I I I 0 : 
I I I I I 0 
I I I I I 0 
0 I I I I 0 
I 0 I I I 0 

* * * * * * 
* * * * * * 
* * * * * * 

inhibit 
input 

-
INH INH 

0 I 
0 I 
0 I 
0 I 
0 I 
0 I 
0 I 
0 I 
0 I 
0 I 
0 I 
0 I 
0 I 
0 I 
0 I 
0 I 
I 0 
I * 
* 

0 

Output 

- - - -
00 0 I 02 03 

0 1 I I 
I 0 I I 
I I 0 I 
I I I 0 
0 I I I 
I 0 I I 
I I 0 I 
I I I 0 
0 I I I 
I 0 I I 
I I 0 I 
I I I 0 
0 I I I 
I 0 i I 
I I 0 I 
I I I 0 
I I I I 
I I I I 
I I I I 

Note) 1 "H" level/O "L" level/* : don't care 
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4. Pin Description 
4-1. Input Pins 

LC7800,7800N 

1) Data Input Pins(AOtoA3,BOtoB3,C0toC3·,DOtoD3) 
Pins for inputting data consisting of 4 bits/set. Capable of up to 4-set 
data input. 
Normal "H" level due to built-in pull-up resistor. 
Data becomes active at "L" level. 

2) Data Select Input Pins (SA,SB,SC,SD) 
Pins for inputting 1 set out of 4 sets of data input AO to A3, BO to B3, 
CO to C3, DO to D3. 
If SA, SB, SC, and SD are at 'l' level, (AO to A3), (BO to B3), (CO to C3), 
and (DO to D3) are selected respectively. 
Select input becomes active at "L" level. 
If no pin is selected, output transistors are turned off. 

3) Inhibit Input Pins (INH, INH) 
Pins for inputting signal which turns off output transistors. 
For signal which turns off output transistors, both types of TRUE and BAR 
are available. 
TRUE Inputting "H" level to INH causes output transistors to be turned 

off. 
BAR Inputting "L" level to INH causes output transistors to be turned 

off. 

4-2. Output Pins(oo,01,02,03) 
Data output pins 

Pins for outputting data of 1 set (1 set out of Ai, Bi, Ci, Di i=O to 3) 
selected according to data select input. 
Nch MOS open drain output pins. 

5. Main Specifications 
Absolute Maximum Ratings at Ta=25°C 

Maximum Supply Voltage Vnn 
Input Voltage VIN 
Output Voltage VouT 
Input Current IIN 
Output Current IouT 
Allowable Power Dissipation Pdmax 
Operating Temperature Topg 
Storage Temperature Tstg 
Lead Temperature and Time Tsol 

Output MOS-Tr off 

Per output 
Ta€:85ec 

t=lOsec 

A 11 owabl e Operating Ranges at T a=-40 to +85°C, Vss=OV 
Pin No. 

Supply Voltage Vnn 27 
"H" Level Input Voltage VIH 1 to 8 

VDD 
AO to A3 ,BO to B3: 

"L~ Level Input Voltage VIL 

286 

Vnn=5V 
9 to 12 , CO to C3 , DO to D3 : 
15 to 18 Vnn=lOV 
13,19 to SA to SD,INH,INH: 
22,28 Vnn=l5V 
1 to 10 AO to A3, BO to B3 : 

Vnn=5V 
11, 12 , co to C3 , DO to D3 : 
15 to 19 Vnn=lOV 
13,20 to SA to SD,INH,INH: 
22,28 Vnn=l5V 

uriit 
Vss-o. 5 to Vss+20 v 

Vss-o. 5 to Vss+o. 5 v 
Vss-0. 5 to Vss+20 v 

±10 mA 
+10 mA 
300 mW 

-40 to +85 oc 
-65 to +150 oc 

260 oc 

min typ max unit 

3 18 v 
0.7Von Von v 

o.7Vnn Vnn v 

0.7VDD Vnn v 

Vss 0.25Vnn v 

Vss 0.20VDD v 

Vss o.15vnn v 



LC7800,7800N 

Electrical Characteristics at Ta=-40 to +85°C,Vss=OV 
Pin No. 

min typ 

Pin Open Voltage vio 1to12, AO to A3 ,BO to fil, 0.7VDD+0.2 
15 to 18 CO to C3, DO to 153: 

"L" Level Input Current 

Input Leak Current 

VDD=5,10,15V 
IIL 1 to,12, AO toA3,BO toB3, 

15 to 18 Wto O,Do to D3 

" 
:VDD=5V 
:VDD=lOV 
:VDD=l5V 

IIN All in- All inputs :Vr=l8V, 
put pins VDD=l8V 

All inputs :VI=Vss 
(OV) ,VDD=l8V 

"L" Level Output Voltage VoL 23to26 00to03:IoL=l.6mA, 
VDD=5V 

" 00 to 03 : IoL=3. OmA, 
VDD=lOV 
00 to 03 : IoL=7. 8mA 
VDo=l5V 

20 
80 

200 

Output Leak Current IoFF 23 to 26 00 to 03 :v0 =18V ,Output 

Quiescent Current Dissi- IDD 
pation 

27 
MOS Tr off, VDD=l8V 
vDD:Ta=85°C,vDD=5V 

,VDD=lOV 
,VDD=l5V 

VDD:Ta=25°C,VDD=5V 
,VDD=lOV 
,VDD=l5V 

vDD'Ta=-40°C,VDD=5V 

Input Capacitance 

,VDD=lOV 
,VDD=l5V 

CIN 13,19 to SA to SD,INH,INH 
22,28 

CIN 1to12, AO to A3 ,BO to fil, 
15 to 18 CO to C3 ,DO to D3 

* Current Direction : + (no sign) Flowing into device 

Switching Characteristics at 
Output Fall Time 

"L" Level Propagation Time 

: Flowing out of device 

Ta=25±2°C,CL=50pF,RL=lkohm 
tf oo to 03 :VoD=5v 

" :VDD=lOV 
:VDD=l5V 

tPHLl AO to A3 ,BO to B3 ,CO to C3, 
DO to D3 ,SA to SD -TOo to 03 

:VDD=5V 
:VDD=lOV 
:VDD=l5V 

tpHL2 INH, INH ~ 00 to 03: VDD=5V 
:VDD=lOV 
:VDD=l5V 

min 

5 

12 

typ 

max unit 

VDD v 

100 uA 
400 uA 

1000 uA 

5 uA 

-5 uA 

0.4 v 

0.5 v 

1. 5 v 

5 uA 

15 uA 
30 uA 
60 uA 

2 uA 
4 uA 
8 uA 
2 uA 
4 uA 
8 uA 

7.5 pF 

20 pF 

max unit 
200 ns 
100 ns 

80 ns 

500 ns 
250 ns 
200 ns 
700 ns 
350 ns 
250 ns 
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LC7800,7800N 

Test Circuit 
(1) Quiescent current dissipation 

! o~n Oo l 

(2) switching time test circuit and waveform 
*:Table 

Ao 

I PG 
Ri.atkD 

2 Vss 
3 Vss 
4 Vss 

INH ~ 
C:L•50pF 

Se·So 
J; 

1 
A1·'l"3 
80·'11'3 
'Co·?'3 
ll'~"'D'3 

.__ _____ _.vss 

Sii INH INH 

Vss Vss Voo 
PG PG Voo 
Vss PG Voo 
Vss Vss PG 

20na 20n1 

Ip 

tpLH,tr depend on RL· 
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LC7900 a CMOS IC 

System Clock Generator 

® 1185A 

Use 
• Reference clock generator for digital system operation 

Features and Functions 
• Contains crystal oscillator and frequency divider. 

Oscillation frequency MHz MHz Frequency 
division 

C1 pin C2pin 
4.000000 4. 194304 

radio 

kHz kHz 
~ H H 800.000 838.860 1/5 

.. c 
L L 400.000 419.430 1/10 "" &" :ii L H 62.500 65.536 1/64 o.:: 
H L 31. 250 32.768 1/128 

Selects frequency division ratio (1/5, 1/10, 1/64, 1/128) with control pins (C1, C2l and outputs frequency division 
signal. 
Inhibit function to inhibit internal operation (INH pin) 
Capable of generating high-accuracy reference clock (400kHz, BOOkHz) for 4-bit microcomputer (LM6402/05 series, 
LC6500 series) 
Operating supply voltage: 4.5 to 6.5V, operating temperature: -30 to +75°C 

Absolute Maximum Ratings/T a=25°C 

Maximum Supply Voltage Voo max 
Input Voltage VIN 

Output Voltage VoUT 

Output Current IoUT 

Allowable Power Dissipation Pd max 
Operating Temperature T0 pg 
Storage Temperature Tstg 

vss-o. 3~v88+7. 5 

Vss-o.3~v00+o.3 

Vss-o.3~voo+o.3 

0~5 

100 

-3o~+75 

-40~+125 

unit 
v 
v 
v 

mA 

mW 
·c 
·c 

(Continued on next page) 

Case Outline 3016B-S8IC 
(unit:mm) 

SANYO: SEPS 
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LC7900 

Allowable Operating Ranges/T a=-30°C to +75°C 

Supply Voltage Voo 
"H" Level Input vrn 
Voltage 
"L" Level Input VrL 
Voltage 
Oscillation Frequency f 08c External capacitance 

Ci=Co=22pF 

Electrical CharacteristicsNoo-4.5V to 6.5 V, T 8=25°C 

"H" Level Output VoH OUT, IoH= -o. 4mA 
Voltage 
"L" Level Output VOL OUT, IoL=0.4mA 
Voltage 
"H" Level Input Im 
Current 
"L" Level Input IrL 

Current 
Current Dissipation 100 f 08c=4MHz 

Equivalent Circuit Block Diagram 
Cl C2 

2 3 

Frequency division 
ratio setting circuit 

Frequency divider 

b;-b, 4 
Voo Vss iNii 

• Sample Application Circuit 
~sv v .sv 

Cl C2iNH Voo 
Va> 800kltz Elnlll 411it mlci..Com. LC7900 a.rr 
vss LM640XH 

XtN Xa.rr Vss 
4MHz 

a 
Cl;t Co 

22p ;i;22p 

.sv Voo .sv 

VlJl 
400kltz ma 4 bit mlc. com. 

LC7900 our LM6402/05 

vss LC6500Mria 
X1N Xa.rr vss 

4MHl 

Q Co 
22p;;i;; ;;i;;22p 

290 

min typ max unit 

4.5 5 6.5 v 
o.7Voo Voo v 

Vss o.3v00 v 

4 MHz 

min typ max unit 

v00 -o.6 Voo v 

vss vss+o.4 v 

JO µA 

-10 µA 

1.5 mA 

(Frequency Division Ratio Setting) 

Frequency division 
ratio select pin Frequency 

division 
C1 C2 

H H 1/5 

WT L L 1/10 

L H 1/64 

H L 1/128 

H: Input high level 
L: Input low level 



CMOS IC 

3-Digit BCD Counter,Decoder, 
Driver 

3006A 

® 474C 

Features 
Especially suited for use in systems which count and indicate the number of 
pulses generated during a certain period of time. 
Contains a separator which generates the load signal from 3-digit BCD 
counter to latch and the reset signal of counter (T/R input signal fall: 
Load signal to latch; T/R input signal rise: Reset signal). 
Contains a 7-segment decoder, driver capable of direct driving segment 
current 15mA typ. 
Contains a high-order digit zero suppressor. 
suppressed. For count contents 0000, all digits 

(103's digit is not zero­
blanking occurs.) 

Absolute Haximul Ratings at Ta=25°C unit 
Maximum Supply Voltage VDD -0.3 to +10 V 
Input Voltage VIN -0.3 to VDD+0.3 V(Note 1) 
Output Current IoH Ta=-30 to +Bo0 c 46 mA(Note 2) 
Allowable Power Dissipation Pdmax Ta=-30 to +Bo0 c 450 mW(Note 3) 
Operating Temperature Topg -30 to +BO 0 c 
Storage Temperature Tstg -40 to +125 °c 
(Note 1) With the Vss pin open or VDD pin open, no voltage must be applied 

across VDD and output, VDD and input, Vss and input. 
(Note 2) The absolute maximum rating of output current is for only one output 

pin of pin No. 10, 11, 12, 13, 14, 15, 16 being at the high level. 
(Note 3) The absolute maximum rating of allowable power dissipation represents 

the average over a period of 5.2msec. or less. 

Allowable Operating Ranges 
Operating Supply Voltage 
Segment Output Limiting 
Resistance 
Input High level Voltage 
Input Low Level Voltage 
Input Signal Width 

Input Transient Time 

at Ta=25°C min typ max unit 
VDD 
RL 

VIH 
VIL 
tW(1) 
tW(2) 
trf(1) 
trf(2) 

7.2 B.B 
Ta=-30 to +Bo0 c 162 1BO 
See Fig. 1. 

6,7 vDD-1.4 
6,7 1.0 
6 See Fig. 2. 2.0 
7 See Fig. 2. 30 
6 See Fig. 2. 100 
7 See Fig. 2. 100 

Case Outlined 
(unit:mm) 

3006A-D16IC 
16 9 

G : : : : : : :m m;i 
1 a ~ 

---19.2 ---+< 

~l·' 0.48~=1; 
1.2 

2.S4 
SANYO: DIP16 

v 
ohm 

v 
v 

us 
us 
us 
us 
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Segment output 
Voo 

LC7960 

-j Rt. VF t Light emitting diode 

~---t:j ~~~ 
v00 max=s.sv 
Ta= -Jo~+so'c 
VF min= 1.sv 
VcEmin=o. 7V 

V(H 
(min) 

Y(L 
(max) 

I 
I 
I 

- -- _ _J _____ _ 

I I I : 

:~: 
i.-,_! I I 
1 1rt 1 ~ 

Fig. 1 RL Test Conditions Fig. 2 Definition of Waveform 

Electrical Characteristics at Ta=25°C,VDD=7.2 to B.8V 
(Pin No.) (Conditions) min 

Output High Level Voltage VoH( 1) 10to16 VDD=7.2toB.8V, VDD-1.5 
VDn=B.Bv vDD-1.4 

VoH( 2) 2to5 

at IoH=-1BmA,Ta=-30 
to +so0 c 
IoH=1mA, 
Ta=-30 to +B5°C 

- 0 Output Low Level Voltage VOL( 1) 10to16 IoH=-0.5mA,Ta=-30to+BO C 
VoL( 2) 2to5 " " 

High Level Input Current 
Low Level Input Current 
Input Capacitance 
Digit Signal Frequency 

Scan OSC Frequency 

Current Dissipation 

(Note) Current direction 

IIH 6,7 VI=VDD 
IIL 6,7 VI=Vss 
CIN 6,7 VI=Vss1f=1MHz 
fD 2to5 Pin 9=0pen 

Ta=-30 to +Bo0 c 
0.195 

-10 

Pin 9=0pen,fs=512xf0 100 
Ta=-30 to +Bo0 c 
Pins 2to5, 9to16=0pen 
Pins 6,7=Signal applied 
Ta=-30 to +Bo0 c 

No sign: Flowing into IC 
Flowing out of IC 

Equivalent Circuit Block Diagram 

T1 T2 T3 T4 ~ b c d e I 9 

typ max 
vDD-0.27 
vDD-0.27 

0.6 
0.6 

10 

10 
1.95 

1000 

2.5 

.2 3 5 _____ s __ ll -~!~[-" _15 ___!!_ -----. 

I 
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SCAN I 

T/Ro----'---a 

.. .I 
Vooo-Ll­
Vss 0>-''~1-~ ;;,, 

BCD to 7 Segment Decoder 

Multiplexer 

Latch 

LC7960 

unit 
v 
v 

v 

v 
v 

uA 
uA 
pF 

kHz 

kHz 

mA 



LC7960 

1. Sample LED Lighting 

LC7960 

o--___,.,,,,..___.~~__, DP 
~N V00 V55 T1 T4 T3 T7 

* Normally open : 
.,;,,. 

2. Output Configuration of LC7960 

3. Time Chart 
3-1. Output signal time chart 

32 pulses r-- 96 pulses •I• "I 
SCAN IN rumn_ ____ -_JUUUlJUlJUlJL 

I 
I 

Digit output :~-----'-_,vj,_' ----+------,--

T3 i r--1 ~~~~-;-~~~......,__, ,..., ~~~~~~ 

T4~~~~-'-~~~--'-~~~---'1__, 

Segment output 
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LC7960 

3-2. Operation time chart (Number of DP pulses=3) 

T7ii signal 

Starts counting. 

LC7960 internal{ Latch 
signal 

Reset 

Latches the number 
.or counts~· 

tr--~ Zero suppression 
Digit signal -- X :::::J II x ....I 1_1 

Segment signal_,.. T2 T3 T4 TI 

102 •s 1ol •a 10°•s 103•s 
digit digit digit digit 

Output LED display (7 segments, 4 digits) 

Note 

~3 digits when T1 is not in use 

When the T/R input and DP input are set to •L• simultaneously, all digit 
signals are set to "L", causing the display to be unlighted. Internal 
signal latch/reset occur on the negative/positive transition of the T/R 
input signal. 

4. Truth Table f'or Segment OUtput 

Decoder Blank Segment Output Display 
Input 
Decimal Input a b c d e f g 

0 0 H H H H H H L .-. u 
1 0 L H H L L L L I 

I 

2 0 H H L H H L H 2 
3 0 

I 
H H H H L L H 3 

4 0 L H H L L H H Lf 
5 0 H L H H L H H 5 
6 0 H L H H H H H 6 
7 0 H H H L L H L 

,.., 
I 

8 0 H H H H H H H 8 
9 0 H H H H L H H 

1=1 _, 
0 1 L L L L L L L Blank 
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CMOS LSI 4,, 4-Digit BCD Counter. Decoder. Driver 

3008A 

@734A 

Use 
• Decimal 4-digit counter for various displays 

Features 
Latch, multiplexer, segment decoder, segment driver-contained 4-digit BCD counter for dynamic 

display 

Maximum count display 9999 

Cascade connection available (with carry output, blanking control pins) 

Absolute Maximum Ratings !/Ta= 25 'C , Vss = ov 

Maximum Supply Voltage 
Input Voltage 

Voo max 

VIN 

-0.3~+10 

-0.3~ (Voo+o.3) 

Output Current IoH Peak value of each output 
of a, ~, c, d, e, f, g 

45 

Allowable Power Dissipation Pd max Ta;;;; 70'C 

Operating Temperature Topg 

Storage Temperature Tstg 

Allowable Operating Ranges /Ta=25'C, Vss=ov 
Pin No. 

supply Voltage Voo 1 

"H" Level Input Voltage VrH(l) 6 

VIH(2) 7,8,9, 11 

"L" Level Input Voltage VIL (1) 6 

VIL (2) 7,8,9, 11 

Input Frequency fcp 6 duty=4o~6o% 

nput Pulse Width tw (1) 6 See Fig. 1. 

tw (2) 6 See Fig. 1. 

tw (3) 7,8 See Fig. 2. 

Input Transient Time trf 6,7,8, 11 See Fig. 2. 

Leading Edge Separation tsp 7,8 See Fig. 3. 
Time f 6 =50kHz min· 
Data Setup Time tstp 6,8 See Fig. 4. 

600 

-30~+10 

-40~+ 125 

min typ 

4 

o.8sv00 

0.8Voo 

Vss 

Vss 

0°8 

Q.8 

2 

0 

50 

8 

unit 

v 
v 

mA 

mW 
'C 

'C 

max 

8°8 

Voo 

Voo 

o. 16v00 

o.2ovoo 

0.5 

20 

Pin Assignment 
Case Outline 3008A-D20IC 
(unit: mm) 

Yoo g 
. ,, 

Tl f 

T2 • 
T3 d 

T4 

C:P b 
RESET a 
LOAD SCAN 

Bl/RBO CARRY 

unit 

v 
v 
v 
v 
v 

MHz 

µs 

µa 

µs 

µs 

µa 

Vss 
Z.54 SANYO: DIP20 

Top View 
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Electrical Characteristics /Ta =25°C, Vf!S=OV, voo=4~s. av 

Pin No. 

"H" Level Output Voltage VoH(I) 14~20 

VoH (2) 2--......5, 12 

VoH (3) 9 

"L" Level Output Voltage VoL (I) 14~20 

VOL (2) 2~5, 12 

VOL (3) 9 

"H" Level Input Current Irn 6, 7 ,8, 11 

"L" Level Input Current IrL 6,7,8, 11 

Current Dissipation Ioo 

Output Delay Time tpd 6, 12 

Input Capacitance CIN 6, 7,8, 11 

Scan Oscillation fs 13 
Frequency 

Test Waveforms 

YfH 

~:::: 
w~: 
11w1 lw21 
I I 

~ duty=tw1/.tcp 

Pig 1 

U5~..cj_ __ D 
CP input_) µ---L 

Count data~ 
LOAD input : \ 

r-i;-- 0.5 YOO : ,~---
lstp ~ ~ 

Time required to correctly 
load count restilts of CF 
input 

Pig 4 

Equivalent Circuit Block Diagram 

Vood---~ 

"ss~ ... 1---~ 
I * 

6 6 7 

min typ max unit 

108= 18mA v00-2. 3 v 

IoH= lmA v00-1.6 v 

IoH=sµA Voo-o.8 v 

IoL=o. 5mA 0.5 v 
IoL=0.5mA 0.5 v 
IoL=sµA 0°8 v 

Vrn=Voo 3 µA 

vrn=vss 3 µA 

output open, OSC oscilating 2.5 mA 
See Fig. s. 3 µs 

At f. =lMHz 
in 10 IF 

SCA;IJ open, 60 1000 kHz 
voo=s~8.8V 

YJH -f- - 0.5·Yoo 
90•1. LOAD signal 1 

I ' 
10"1• ~I 

T: : : --~ --o.s-voo 
!!iii' '!IE: RESET signal : 
Id lwJ trf ...,,..; ~tsp 

Separation time between 
LOAD signal rise and 

Pig 2 RESET signal rise Pig 3 

9999 10000 

cP input.JVV"-0·5 Yoo 

i r---t"\J o.5 Yoo 
CARRY output--=-+{--1~ 

I I I r 

In case lSpF is - r+- -"'! r+-
IPd(H) lpd(L) 

connected to 

CARRY output Fig 5 

LOAD Cl;' RESET 
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•Description of Pin Functions 

Pin No. Symbol I/O Function 

1 Voo - VDD power supply 
r---· 

2 T1 0 
Outputs for displaying digits of segment signals (a toT 

3 T2 0 
103 , 1;2~ g). Tl: Digit of T2: Digit of T3: Digit 9 

4 T3 0 
101 , 10° 

5 T4 0 
of T4: Digit of 

6 CP I Clock input for counter. count is made at CP input fall. 
f------

7 REIBT I "H": Counter is reset to 0000. 

"Ln: Normal count is made. 
nH": Counter contents are outputted to MULTIPLEXER as 

8 LOAD I they are. 
"L": Counter contents at LOAD input fall are latched. 
"H": If RBI is at "L", zero suppression is made; if 

counter contents are 0000, only 0 of least 
significant' digit is lighted. If RBI is at .. H", 
zero suppression is not made. 

I UL": If RBI is at "L", zero suppression is made; if 
counter contents are 0000, all digits blanking is 
made. If RBI is at "H", zero suppression is not 
made. 

9 BI/RBO open: Output signal is outputted as it is. Blanking 
mode depends on output signal. 

If RBI is at ''Hn, "H" is outputted unconditionally. 
If RBI is at "Lo, "L" is outputted when counter contents 

0 are 0000; "H" is outputted when counter contents are not 
0000. 

10 'Im_ - GND (OV). 

"H": Zero suppression is not made. 0000 is lighted. 

11 RBI I "L": BI/RBO is open, zero suppression is made. If 
counter contents are 0000, all digits blanking 
is made. 

12 CARRY 0 If counter contents are 9999, "H"; if counter contents 
are other than 9999, "L". 

13 SCAN I/O External capacitor connecting pin for OSC circuit which 
generates Tl to T4 signals 

14 a Segment outputs. Relation between pin names and segments 

15 b 
and display font are as shown 
"Hn: Lighted, "L": Unlighted 

bel.oW:-

16 c a 

17 d 0 ,r;) ,-, I 2J u 5 5 f n 9 18 e ·Id /c LI I I I 0 
19 f 0 1 2 3 4 5 6 7 8 9 

20 g 

• How to Use Blanking Control Function 

Mode 

1 

2 

3 

4 

5 

RBI 

H 

L 

L 

L 

High 
-order 

BI/RBO 

x 
H 

L 

open 

L 

Function and How to Use 

Zero suppression is not made. 

Zero suppression is made. Only 0 of least significant 
digit of counter contents 0000 is lighted. This mode is 
applied when 4-digit counter is used under zero 
suppression. 

Zero suppression is made. All digits blanking of counter 
contents 0000 is made. 

Zero suppression is made. All digits blanking of counter 
contents 0000 is made. When com~osing counter of more 
than 4 digits, this mode is applied on high-order side. 
Actually, BI/RBO output on high-order side is connected 
to RBI input on low-order side. 

This mode is applied as low-order side when high-order 
side is in mode 4. Zero suppression is made. Only 0 of 
least significant digit of counter contents 0000 is 
lighted. 
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•Sample Application Circuit 
• LED 4 digits 

Reset 

Load 

LC7961 

+ 
R5=180ohm or more ~DD=8V_l0%) 

Cathode 
common 

Note) Zero suppression specification: In this circuit LED display 

• LED 8 digits 

is ***O for counter contents 0000. 
(*: Blanking) 

1a1 101 1rf' Digit 

8 

'--+-~~~~~~~~~~~~~~-+--+-~~~~--o~sfl 
'--~~~~~~~~~~~~~~+-+---~~~~_,.,Lood 

Note) Zero suppression specification: In this circuit LED display is 

•Input/Output Type 

LC7961 (2) 
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*******O for counter contents 0000 0000. 
( *: Blanking) 

Digit driver 
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• Input/Output Timing Chart 

• RESE:T 

Input CP 

·LOAD 

Output t · CARRY I 
I 
I 

counting CP input fall 

0 LED display *** D ***2 
(RBI=L, BI=H) 

0 Digit signal timing chart 

0 SCAN signal 
(Free-running 
oscillation) 

0 Digit 
output 

32 pulses 

~96 pulses •I<: >I 
I • I I ______ JUUUUUL WL-

(Enlaroed , 
view) /_,,./ 

/ 

1 

I 

gggg 
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LC8100 rill CMOS LSI 

Single-Chip Speech Synthesizing 
System 

® 1436A 

The LC8100 is a CMOS single-chip LSI that enables about 20 seconds of speech synthesis using the PARCOR 
method. 

A speech synthesizer, a parameter ROM (32 K bits) and a DA converter, have been integrated into a single 
chip. The LSI also has an external extension function for the parameter ROM, an interfacing function for key 
switches and microcomputers, an automatic power-down function, and other features. 

FEATURES 

• Can synthesize male or female voices 
• Speech duration: 14 to 28 seconds (Built-in ROM: 2400 bits/second) 
• Speech duration can be lengthened: 

Up to 16 128-K-bit LC3100s can be connected together and directly interface to the ROM. 
100 seconds/piece approx. extended durations. 

• Words of speech: 
63 words (by an index addressing system) 
Unlimited (by a direct addressing system) 

• Veriable speech speeds: 
3 steps: -25%, 0%, and +25% 
(Further variation is feasible by combinations with the frame frequency.) 

• Built-in DA converter: 
9-bit 

• Selectable parameter bit rates: 
2400, 4800, or 9600 bits/second 

• Automatic power-down function: 
Starts operating upon receiving a speech synthesis command, and powers down upon conclusion. 

• +5V single power supply operation: 
Can operate at +2.7 through +6.5 V. 

• Low power consumption: 
2mA max. drain in operating mode 
10µA max. drain in power-down mode 

PIN ASSIGNMENT . Outline Drawings 3012A-D281D (unit: mm) 

m~i!~I~ ~ t;; i 0 :: ~ <$ 
.., 

::! u "' "' u u 

21 15 

[:::::::::::::~~ 
~; ~ i c % ... 0 ... z i m ~ < N .., 

0 

~ Iii !s! u i5 I!' c c 
a; "' 0 c 

0.41 1.2 2-54 SANYO: DIP28 
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co-cs 

LC8100 

EQUIVALENT CIRCUIT BLOCK DIAGRAM 

BLOCK DIAGRAM OF LC8100 CO to CS: Word selection terminals 

~!QU~~!lfl BUSY: 
SFRM: 

Output terminal indicates speech being output 
Frame length switching 

I INDEX A!IlR· 
6 ESS TABLE 18 

ROM 
1134 bits 

MASll(pcramrwr) 
ROM(32kbits) 

=51ac 
ROM 

( 2170) 

DIGITAL FILTER 

OSCl 
OSC2 
lml" 

RESET: 
OSCG: 
DA: 

START: 
DIRECT: 
SLOW, FAST: 
OSCl, OSC2: 

Reset 
Power-down control 
DA converter 

Start terminal 
Word selecting method switching terminal 
Speed control 
Oscillator element connecting terminals (400, 
800 kHz ceramic resonators or CRs to be 
connected) 

TEST: Test terminal 
VDD, VSS: Power 

DIN, AO to A3, ASTRB, DREG, CT: 

External ROM terminals vooo­
vss o-1 

I 

( 15 bits x ll stages) 

BLOCK DIAGRAM DESCRIPTION 

• INDEX ADDRESS TABLE ROM (63 x 18 bits): 
ROM for specifying the indexed address for words to be generated with the CO to C5 code 

• MASK ROM (32 K-bits): 
ROM to store speech parameters 

• ~& ~p CONVERTER: 
Parallel-serial converter for reading out speech parameters 

• PARAMETER RAM (96 bits): 
RAM to store parameters for one frame 

• PARAMETER DECODING ROM ('2170 bits): 
ROM to decode parameters non-linearly 

• INTERPOLATOR: 
Circuit to interpolate parameters every 2.5 msec 

• K STACK: 
Register to store and operate parameters 

• PITCH COUNTER, NOISE GENERATOR: 
Voiced, Unvoiced sound sources 

• DIGITAL FILTER (15 bits x 10 stages): 
Lattice type digital filter 

• D/A CONVERTER (9-bits): DA converter 

INTERNAL SYSTEM SPECIFICATIONS 

• Coding: PARCOR method 
• Sampling frequency: 9.1 kHz 
• Filter stages: 10 stages 

• Frame period 20 msec standard (10 msec feasible) 
• Parameters per frame: 48 bits/frame standard (96 bits/frame feasible) 
• Parameter interpolating period: 2.5 msec 
• Data compression factor: 2.4 K-bits/sec standard (4.8, 9.6 K-bits/sec feasible) 
• Internal operating accuracy: 15 bits 
• Synthesized sound fundamental frequencies: 

50 to 500 Hz approx. 
• DA converter: 9-bit (including sign bit) 
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TERMINAL DESCRIPTION 

Terminal Terminal Input/output Circuit type Description of functions number name 

r1{ 
Resets LSI interior 
In the power-down state, a reset singnal is output from the LSI. 
When a start speech signal is applied in the power-down 

o-1 -,- (OSCG is high), the reset state will be maintained for the length of 

2 RESET 
Input/ time designated by the time constant of an external reset circuit 
output 

} 
(normally a capacitor connected across VSS and RESET), after which 
operation is started. 

'----1 

.... DA converter (speech) output terminal. 

JI]f A constant-current-source DA converter is built in. Normally an 
3 DA Output external resistive load is.connected across this terminal and VSS. 

In the power-down state, the output enters a high impedance state. 

Frame length switching terminal 

~ 
When SFRM is high, frame length= 10 msec. 

4 SFRM Input 
When SFRM is low, frame length= 20 msec. 
When desiring to set for a frame length that differs from the 
analyzed condition, speech should be generated at a half speed or a 
double speed. 

Terminal to switch methods to specify words or phrases of speech 

o----t~ 
When DIRECT is high, parameter ROM addresses (18 bits) are 

5 DIRECT Input directly specified using the CO to C3 4-bit data 5 times. 
When DIRECT is low, 63 types of indexed address tables are referenced 
with the CO to C5 data. 

o-1~ 
Reference clock signal supplied to an external ROM (LC3100) 

7 CT Output (200kHztyp.) 

~ 
Terminal to input data from an external ROM 

8 DIN Input 

~ 
Data request signal to an external ROM 

9 OREO Output 

o-J~ 
Strobe signal to instruct external ROM for latching data (AO to A3) 

10 ASTRB Output when designating parameter addresses 

Terminals to output addresses to an external ROM. 
11 AO At synthesis start, these are output divided into 4 bits at a time and 

cr---9-
in 5 separate outputs. 

1.2 A1 When not synthesizing (BUSY is high); signals input to the CO 

13 Output 
through C3 terminals are output to AO through AJ. Signals input to 

A2 C4 and C5 are output to ASTRAB and OREO terminals. Accordingly, 

14 A3 
external ROM address designation and data read-out can be effected by 
utilizing the CO tl)rough C5 terminals. 

6 Voo - The power supply (+) side terminal 
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Terminal Terminal Input/output Circuit type Description of functions number name 

t Selects words for utterance. 
15 co co (1) When DIRECT is high: 

16 C1 ds ~ Using 4-bit data of CO through C3 five times, specifies the 
parameter ROM leading address (18 bit length). 

17 C2 (2) When DIRECT is low: 
Input Selects words for generation by a combination of CO through 

18 C3 OSCG -lt- C5. This is an index addressing mode where the addresses 

19 C4 
.,,,. shown by the index address table (mask program) are 

When OSCG is high, the designated by CO through C5, and up to 63 selections can be 
20 C5 circuit is provided with a 

pull-down resistor. 
made. 

o-£t 
Start speech synthesis 
Leading edge starts speech generation. When DIRECT is low 

21 START Input and START is maintained at a high level, generation will start at 
the leading edge of a low to high transition at CO through C5, (all of 
which have been held at a low level) into high level. 

Selects the speech speed, and specifies the parameter bit rate 

22 FAST (bit/frame, BPF). 

~t FAST SLOW OPERATION 
Input 

L L 4S SPF, Normal speed 
L H 4S SPF, -25% speed 

23 SLOW H L 4S BPF, +25% speed 
H H 96 BPF, normal speed 

o-y Indicates speech being synthesized or waiting oscillator circuit to settle: 

24 BUSY Output When speech is being generated and when the OSCG and RESET are 
both low, BUSY will also become low. 

Control signal for the oscillator circuit, DA converter, and resetting 
circuit. 

o--C~ 
When OSCG is low, each of these circuits will be in an operation mode. 
When 0SCG is high, LSI will be in a power-down mode. 

27 OSCG Input However, when OSCG is high, receiving a start speech instruction 
will induce an operation mode. The operation will stop upon 
concluding speech synthesis. 
When OSCG is high, chattering absorbing circuits will function for 

signals of start speech instruction. 

a-tt Terminals for connecting oscillator elements for the oscillation circuit 

25 OSC1 Input Ceramic oscillator elements or a CR circuit are connected to generate 
a 400-kHz oscillation. (An 800-kHz option is also available.) 

26 OSC2 Output o-{ 
Power supply OV side connecting terminal. (Low potential) 

1 vss - -

Terminal for testing internal circuits 
28 TEST Input - Normally connected to the VSS terminal. 

303 



LC8100 

WORD/PHRASE SELECTION METHODS 

The LSI has two functions which enable three ways of utilization of word/phrase selection methods. 

(1) Index Addressing Mode (When DIRECT is low) 

Up to 63 words can be specified by a code at pins, CO through C5. Words or phrases coresponding to these 
codes are coded into the LSI index address table (ROM) at the factory on customer order (mask option). 
The following two applications are possible. 

1) Key input mode (Refer to application example 1.) 

Conditions: DIRECT= 'L'. OSCG - 'H', START= 'H' 
Word/phrase selection: Words/phrases corresponding to codes at CO through CS are selected (designated 

in advance with the mask option). 
Word/phrase synthesis start: In advance of start command, CO through CS must be low. And then 

synthesis starts at a leading edge of any one of CO through CS (due to START= 'H'). 
Key debounce: Key debouncing circuits function for CO through CS signals. 
Power down: The chip automatically powers on by a CO through CS input, and automatically powers 

down if all CO through CS inputs are'L' after synthesis is complete. 
This ·mode is employed when there is less than 6 words/phrases and no editing of words/phrases is 
required. (More than 6 words are also possible if an encoder IC is being used.) 

2) Microcomputer-controlled mode (Refer to application example 2) 
Condition: Direct= 'L' 
Word/phrase selection: Depending on value at CO through CS. Selects up to 63 words. (Nothing is 

selected when CO through CS are all 'L'.) 
Word/phrase start: A high pulse is applied to START. 
Key debounce: When OSCG = 'L', key debpunce circuits will not function. 
Power down: 

(i) When the power-down function is not employed, OSCG is low. 
(ii) When it is employed, the si!l'lal applied to OSCG is controlled by a microcomputer. 

(Refer to the paragraph on power-down.) 

This mode is employed when up to 63 words are generated under microcomputer control. 

(2) Direct Addressing Mode/DIRECT= 'H' 

The LC8100 has an address space for a 2S6 -KB. ROM, and an 18-bit address counter. 
Using the CO through C4 terminals, address data can be set on the counter, Any words/phrases in excess 

of 63 words can be directly specified by the 18-bit address. 
The specifying method is somewhat complicated, but handling of a large number of words and phrases 

is possible. (Refer t<> application example 3.) 

Condition: DIRECT= 'H' 
Word/phrase selection: Leading addresses for words/ phrases are designated by the CO through C3 4-bit 

data and the clock provided to C4. 
Word/phrase start: A high pulse is applied to the START terminal. 
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Key debounce: When OSCG = 'L', the key debounce circuit will not function. 

(i) When the power-down function is not used, OSCG is kept low 'L'. 
(ii) When it is employed, OSCG is controlled by a microcomputer. (Refer to the paragraph on 

power-down.) 



SPEECH STARTING METHODS 

(1) Start Detecting Circuit 

co 
Cl 
C2 
C3 
C4 

cs 

START 

LC8100 

Rise 
d!!teqting 
c1rcu1t 

Speech start 

Fig. 1 Start detecting circuit conceptual diagram 

Fig. 1 shows a conceptual diagram for the start detecting circuit. As seen from the figure, for word/phrase 
start instructions, there is a high level at one or more of CO through C5, and START= 'H'. This situation suggests 
the following two approaches for starting instructions: 

1) First select words/phrases in advance with the CO through C5, then make START high 'H'. 
2) Leave START high at all times. Make 'L' at each of CO through C5 in advance of start command, and any 

other code to initiate speech and select a word/phrase. 
In combination with DIRECT, three approaches, as shown by application examples 1 to 3, can be taken. 

(2) BUSY Signal Detection· 
BUSY is an Active low at the following three conditions: 

(i) ·During speech synthesis 
(ii) A synthesis start signal is provided while BUSY, = 'H', and BUSY then changes to low upon 

·receipt of the start signal. 

(iii) While OSCG = 'L' and RESET= 'L'. 

When using a microcomputer to control the LC8100 , the microcomputer must continue to monitor BUSY in 
the following manner: 

(i) BUSY= 'H' has to be verified before enabling speech generation. 
(ii) After starting speech synthesis, do not & change at pins CO through C5 (in direct addressing 

mode, or CO through C3 when the last digit data is impressed) until BUSY becomes 'L'. 

(3) Halt-Synthesis Function 
During a synthesizing operation, if a new word/phrase start instruction is provided, the LC8100 will halt 
synthesis, and will start synthesizing a new word/phrase. 
When halting a synthesis, BUSY remains 'L'. The word/phrase selection code provided to CO through 
C5, is uncontrollable with BUSY as described in paragraph (ii) of (2). The signal applied to CO through C5 
must not vary for the necessary length of time. (TB max; Refer to timing specification). 

(4) lnhibitting halt-Synthesis, in Key Input Mode 
In cases utilizing application circuit 1 for a key input mode (to be described later on). when a key is pushed 
thP. second time after the key debouncing period, the halt-synthesis function will be actuated. To inhibit this 
function, CO through C5 should be as shown in Fig. 2. 
When this circuit is employed, the LSI will only receive the key inputs after synthesis is complete. 
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Fig. 2 lnhibitting the halt-synthesis function. 

Application Example 1 One-word corresponding one-key system 

co 
Cl 
C2 

C3 
C4 
cs 

LC8100 

Up to 6 words maximum are synthenzed in correspondence to the CO through C5 keys. 
Chattering absorption for key inputs is in effect. (OSCG = 'H') 

sv 

c "' .... c "'"' u co > > LU 

"' .... 0 Cl 
C2 

C3 

C4 
cs 
START LC8100 

OSCG 

DIRECT 

SLOW 
FAST 

SFRM ~ ID 
BUSY ~:;c~~~E5~t; 

N 
u 
"' 0 

filter amp •P 

DA 

R&T 
lCRST 

• 

• 

• 

• 

When not in an all-'L' state, and any one 
of CO through C5 attains an 'H' level, 
power-down will be disengaged, and speech 
synthesis started. 

Some time is required until the OSC oscillation 

is stable; the LC8100 maintains RESET state for 
the length of time designated by the C that is 
added on to the RESET pin. 

Upon concluding synthesis, if CO through C5 
are all at 'L' levels, the power-down mode 
is entered. 

When an 'H' level is held at CO through C5, 
synthesis will be concluded, but no power-down 
mode will be entered. Only when all of CO 
through C5 attain 'L' levels, will a power-down 
mode be entered. 

• To vary synthesis speed, the SLOW and FAST 
terminals are used. 

Synthesis Start Timing Chart. 

co-cs JlJU1J 
osc 

,__ ____ fR!>T 

DA 
Hi-Z 

~-r-dav-n-i--~---- re Ht mock ---------synthesis mock -----<>--~--r~down 
mode mode 
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Application Example 2 Microcomputer-Controlled Mode (Index Addressing) 
Generates up to 63 words maximum in accordance with signal at CO through C5. 

400kHz 

B co > 

START LC8100 DA 

OSCG 
DIRECT 

SL.ON 
FAST RESEi' 
SFRM m 

BUSY I!' I z o.-NC"1"' -r:; 
CC-CC.ii( C 

' ' 
1 
_____ ..:._L_i_ l_L_:__:_..:._L _____ 1 
' LC3100( LC3101 fer EPROM 1.F. ) n 
: 128k bit MASK ROM : : 
L--:------------------------...J I 

L- - -- ------ ----------- - --- -• 

* 

Timing Chart when starting Word/Phrase Synthesis. 

• The OSCG terminal is used for power-down 
control. 

• To vary speech speed, use thfl SLOW and 
FAST pins. 

• For speech of long duration, use LC3100 
mask ROMs. 
About 100 seconds/piece; up to 16 pieces 
of ROMs may be connected. 

• For speech employing EPROMs, LC3101 
EPROM interfaces are used. 

• Data impressed upon CO through C5 must be held until BUSY attains an 'L' level. 

1 sl phras• 2nd phrase 

co~cs 

START 

2nd 

DA 
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Application Example 3 Microcomputer-Controlled Mode (Direct Addressing) 

400kHz 

"'' ~ g 
"' is __,. 

a: u w ~l:i 

~~g 
::r "'"' o~~ 
UNO 
ooo 
a: ... "' u"'"' -::ru 
:l:--'--' 

C4 filtc:r amp sp 
cs 
START LC8100 DA 

OSCG 

DIRECT 

SLOW 
FAST 
SFRM 

Bu5Y 

1 CcflOBf echo~ -~-~Pilc,M~i.1 j_ __ - -i 
l 128k bit MASK ROM :-: 

- L~-=. = ~ ~::_-_-:_-_ -_ -=.-=.~ ~-::: =~ -:_-_-_---:_~ = i_J 

By directly specifying the leading address of 
words/phrases through the use of CO through C4, 

more than 63 words may be specified. 

In this process, the CO through C3 4-bit data is 
divided and address-specified in five separate 
addressings. C4 is used as a setting clock for the 
individual 4-bit data. 

Timing Chart when starting Word/Phrase Synthesis. 

co 

Cl 

C2 don't care A214 

CJ 

C4 

START 

A20.....,A217: start ad::f~ss ( informc:d by an (l"IQlys.is. systc:m) 

• No pulse should be impressed on the C4 terminal for A2° to A23 data. 
• The A2° to A23 data has to be held until BUSY attains 'L' level. 
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HOW TO USE POWER-DOWN MODES 

In the power-down mode, the LC8100 halts oscillation and reduces current consumption to less than 10 µA. 
Power-down is controlled by OSCG. When OSCG is at an 'L' level, LC8100 is always in an operative state. 

(1) Inducing power-down mode 
To make the LC8100 enter the power-down mode, keep OSCG high. If not currently generating speech, 
LC8100 immediately enters into the power-down mode. 

(2) Disengaging from power-down (version 1) 
Lowering the OSCG terminal potential to an 'L' level disengages power-down. 

(3) Disengaging power-down (version 2) 
Issue a speech start command. When a speech start instruction occurs the LC8100 is in power-down mode, 
it will automatically disengage the power-down mode, irrespective of the signal at OSCG. Immediately after 
disengaging from power-down and starting oscillation, oscillation is not yet unstable. The LC8100 will 
automatically enter into a self-reset state for a fixed length of time. (The length of time is determined by the 
capacitor externally connected to the RESET pin and the internal pull-up resistor. Usually, assuming C = 0.1 
µF, the self-reset time is 8 to 100 msec.) 

After the fixed reset ti me, the LC8100 starts speech synthesis ·in accordance with the specified start signal. 
After concluding speech, if OSCG is at an 'H' level, the LC8100 will again automatically enter the 

power-down mode. 

(4) Power-Down Example 1) --- when LC8100 in employed as a single chip 
When LC8100 is employed as a single chip, the OSCG pin is usually tied high, and the automatic power-down 
function is utilized. In this process, a capacitor must always be used, on the RESET pin, which will force a 
longer reset time than the oscillation stabilizing time. 

LC8100 

voo co~cs 

osc 

--+-----'RST----.-, 
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Upon conclusion of speech synthesis, if the automatic power-down mode is induced, the LC8100 will 
look at CO through C5 and START. 

If (CO+ C1 + C2 + C3 + C4 + C5) · START= 'L', then it will automatically enter into the power-down 
mode. Otherwise it will remain operative, (non-synthesizing) until the result becomes 'O'. (Refer to applica­
tion example (1) One-word, one-key system.) 

(5) Power-Down Application Example (2) --- when editing text using a microcomputer 
When editing text using a number of words, and using the power-down function as well, it will be necessary 
to have a microcomputer control OSCG. 

Upon disengaging power-down, a waiting period equalling the oscillation stabilizing time is always re­
quired. When editing text, first OSCG is reduced to an 'L' level, bringing about an operative mode. Then text 

is combined all the way through in the operative mode unaltered (with the oscillation going on, and with no 
waiting time), after which OSCG is again made high, and the power-down mode entered into. 

When first disengaging power-down, the waiting time for oscillation stabilization is still required. 
This waiting time is created by the capacitor externally connected to the RESET pin (C > 0.1 µF). In 

order to advise the microcomputer of the stabilized oscillation after OSCG attains an 'L' level, the LC8100 
outputs to the microcomputer the BUSY= 'L' for the duration of oscillation instability (reset time). Accord­
ingly, the microcomputer is required to issue a start instruction, only after detecting BUSY = attained 'H' 
level. 

OSCG 

osc 

DA 

co-cs 

START 
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(6) The controlled status of the main circuits in power down mode and in operation mode 

Status of Various Sections in Power-Down Mode 

~ 
Operation state 

t (including non-synthesizing modes) 

osc Always oscillates 

DAC Active 

Is reset by externally setting 
RESET low. 

Resetting circuit 

An 'L' level output during synthesis 

An 'H' level output during 
non-synthesis 

BUSY output 

Power-Down Control Circuit Outline Diagram 

KEV DEBOUNCING CIRCUIT 

start sigra.l 
detector 

dcbounc1: 

Power-down state 

Stops 

Output is floating 

• LC8100 is always in a reset state by internal reset function. 

• When power-down has been disengaged, reset is disengaged 
after the lapse of time determined by the time constant of 
a C externally connected to RESET terminal and the 
internal pull-up resistor R=200 k ohms typ. 

• AlwayS' outputs an 'H' level 

•When power-down is disengaged by OSCG = 'L', outputs 
BUSY = 'L' only during the reset period until oscillation 
stabilizes, in which case both OSCG and RESET remain 
at 'L' levels. (Although a synthesize signal has been 
provided, oscillation is not yet stabilized.) 

The CO through C5 and START pins are sometimes connected to switches; at other times they are connected to a 
microcomputer and other output signals. 

The chattering disposal circuitry is controlled by the OSCG signal to be switched on and off as required. 

1) When OSCG = 'L', chattering is not supressed. Although extremely short start signals are long enough to 
trigger operations, the CO through C5 signals have to be continuously held until an 'L' level is output at 
BUSY. 
Usually the BUSY output attains an 'L' level with a few msec after a start signal. 

2) When OSCG = 'H', the suppress chattering.circuits function. 
Chattering suppress is effective for 10 msec. 
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SPEECH SPEED CONTROL AND PARAMETER BIT RATES 

The LC8100 has three terminals for variation of speech speeds and parameter bit rates. 
These are SFRM, SLOW, and FAST, and all control the LC8100 frame length (the unit time in analysis and 

synthesis). The speed and the parameter bit rate are closely related to the conditions for analysis of parameters. 
These relations are shown in the table below. 

Relations between Aflalysis/Synthesis conditions and Speeds (with standard speed represented by 1.0) 

~·-~ 20 ms 10 ms 20 ms 10 ms 25 ms length 

::::ers 
within 48BITS 48BITS 96BITS 9 6BITS 48BITS 
;rame 

SFRR FAST SLO~ 
'L' 'L' 'H' 0.75 0.375 Inhibited Inhibited 1.0/1880BPS 
'L' 'L' 'L' 1.0/2400BPS 0.5 Inhibited Inhibited 1.25 
'L' 'H' 'L' 1.25 0.625 Inhibited Inhibited 1.5 
'H' 'L' 'H' 1.5- 0.75 Inhibited Inhibited 2.0 
'H' 'L' 'L' 2.0 1.0/4800BPS Inhibited Inhibited 2.5 
'H' 'H' 'L' 2.5 1 .25 Inhibited Inhibited 3.0 
'L' 'H' 'H' Inhibited Inhibited 1.0/4800BPS 0.5 Inhibited 
'H' 'H' 'H' Inhibited Inhibited 2.0 1.0/9600BPS Inhibited 

OSCILLATING CIRCUIT 

Any one of the following three types of oscillators may be utilized as the LC8100 oscillating circuit: 
1) Ceramic oscillator 
2) CR oscillator 
3) External clock 

The st;mdard operating frequency is 400 kHz, but an 800-kHz clock, using a 1/2 frequency dividing circuit 
option, can also be used. 

COSf2)~ 
N.C. 400kHz 
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R1: 
R2: 

C1: 
C2: 
CF: 

OSC1 

Rut 

1Mll 
4.7kll (High-voltage version) 
or 2.2kn (Low-voltage version) 
220pF 
220pF 
CSB400p (Murata) 

Rext: 15kll (High-voltage version) 
Cext: 330pF (High-voltage version) 
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DA OUTPUT TERMINAL (Audio Signal Output Terminal) 

When the DA terminal is terminated with a resistor to the VSS side, audio signals are output at the DA terminal. 
The DA terminal becomes a high impedance in a power mode. Accordingly, when terminated with a resistor, it 
will be at the VSS potential. 

LC8100 

DA 

INTERFACE WITH EXTERNAL ROM 

An interfacing circuit for an external ROM, LC3100 is shown below. 

Both the LC8100 and LC3100 (LC3101) have built-in 
interfacing circuits. Accordingly, AO through A3, 
ASTRAB, OREO, DOUT, and CT need only be wire 
connected. 

1,4,8 bits 

co 
Cl 
C2 

C3 

C4 
C5 
START LCBIOO 

OSCG 

al 

BUSY 
a: liI 

~~~~~gj~ .... u 

EE 
O-NC"'l~St-1--
<<<< !!i§u 

'fl 
00•07 LC3100(LC3101) 

00•07 EAO~ EA17 

---------------~-----
' I 
1CE EPROM 

L----------------------
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Shown below is the memory map when an external ROM is used. 

Note 1. 
Note 2. 

Note 3. 

ad:frcss 

000 00 
ROM area 
contained in 

OOFFF the LC8100 

:-01000 

I 
I 

·1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~~~~F _______ _ 

ad:Srt:ss 

04000 

LC3100-N0.1 

07FFF 

add.us 
08000 

OBFFF 

address 

30000 

-N0.14 LC3100-N0.15 

3FFFF 

~--------External ROM area-------~ 

In this organization the area from address 01000 to 03FFF cannot be used. 
If the ROM contained in the LC8100 is not used (mask option), the area from 00000 to 03FFF 

can.be allocated to an external ROM. 
In the index addressing mode the whole ROM area can be addressed. 

When storing data other than speech parameters in an external ROM: 

LC8100 

,-- _ _ _ _____ _ f11Ultiplexcr 
' ' : r-ausv 
L ___________ _! 

J ~a 
~<~~~~~t; 

: 
I -- --, 
I I o 

~'iQcJ«i.t~ LC3100 I 

<1A.s bits> L _________________________ _ _! 

When not synthesizing, the CO through C5 terminals and the AO through A3, ASTRAB, and DREG terminals of 

the LC8100 are electrically interconnected. (See diagram) 
The microcomputer, can designate the LC3100 addresses and read out the ROM contents, via the LC8100. 
Accordingly, by storing speech parameters and data other than parameters within LC3100, the LC3100 may 

be utilized as an external memory for the microcomputer. 
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HOW TO RESET THE LSI 

The LC8100 contains an internal RESET circuit to deliver the reset signal at the RESET pin for automatic 
resetting. When forcing to externally reset against this signal, the following must be observed. (Ex. Pause of 
speech) 
(1) A diode must be connected across the RESET pin and an external signal. 
(2) The time during which the RESET pin is forced to be set to "L" level must not exceed 100ms. 

LC8100 

inkrrol 
RESET ckt. 

APPLICATION CIRCUIT EXAMPLE 1 

co 
C"l 

C2 

CJ 

C4 

cs 
START 

~ 

VDD 

~ 

vss 

DA 

5i 
hl~>-:Et-
~~~~~BUSY 0 

2.2 

1220p l220p 

APPLICATION CIRCUIT EXAMPLE 2 

co VDD 
Cl 
C2 
CJ 
C4 
cs RESET 

(}--- START LC8100 

~ V55 

DA 

8:i:,_:1:,... "' u u !!:S~fE:D BUSY "' "' 0 0 c If\ u.. "' .... 

ext.RESET signal 

y 
0.b<t<100mS<c 

vs 

1.SV 
POUT 

GND 

0.022u 1.SV LA680SM 

-vs J2-64n 

PRlN FOUT 

PAJUT 
PIN 
Em 

JV(SV) 

VS 

1.Sk POUTl 

GND 

lu LA680SM 

-VS 
32-(,1,fi 

PRIN 
POUT2 

PROUT 
PIN 
ENA 

315 



LC8100 

• [Specify either the low-voltage version or the high-voltage version.] 

LC8100L (Low-voltage version) 

Absolute Maximum Ratings/T a=25°C, Vss=OV uni t 
Maximum Supply Voltage VDD max VDD pin -o.3-+s.o v 
Input Voltage V1N All input pins -o.3-VoD+0.3 v 
Output Current lo Except DA pin, per pin -2.0-+2.o mA 
Output Voltage VouT All output pins -o.3-VoD+0.3 \! 

Allowable Power Dissipation Pd max Ta=-30°C:-+7D"C 200 mW 
Operating Temperature T opg -30-+70 L' 
Storage Temperature Tstg -SS-+12S oc 

Allowable Operating Ranges/T a=-30°C to +70°C, Vss=OV min tYP max unit 
Supply Voltage V DD V DD 2.7 3.0 3.S v 
Input "H" Level Voltage VI H(l) RE s ET, all input pins other than o. 7Voo Voo v 

V JH(2) RE SET OSC1 o. 7SVDo V DD v 
Input "L" Level Voltage V IL(l) RE s ET, all input pins other than OSC 1 V SS D.3VDD v 

VJL(2) RESET vs s o.2sVDD v 
External Capacitance c 1 Composed of OSC1, OSC2, Fig. 1 tYP-10Y. 220 tYP+10Y. pF 
for Ceramic OSC cz II tYP-lOY. 220 tYP+10Y. pF 
External Resistance rn " tYP-SY. 1000 tYP+SY. k il 
for Ceramic OSC HZ II tYP-SY. 2.2 tYP+SY. k&1 
Reset Guaranteed Constant CR ST RESET, Fig. 3 typ-10Y. 0.022 tYP+10Y. µF 

Operating Frequency f ext OSC1 200 400 S20 kHz 
"H" Level Clock Pulse Width t. w\llH OSC1, Fig. 5 0.75 1. 25 µs 

"L" Level Clock Pulse Width t. w¢L II 0.75 1. 2S /1 s 
"H" Level Clock Input Voltage V IH¢ " o. 7SVDD V DD v 
"L" Level Clock Input Voltage VIL¢ " V SS o.2SVDD v 
Data Input Setting Time t IS DRE Q, DIN, Fig. 6 1. 2 µs 
Chattering Absorb Time t c co-cS,START,OSCG=H 7.5 50 ms 
Data Setup Time l s 1 co-c3.c4.D!RECT=H·Fi~7 0.8 µ s 

t S2 CO-cS, START 1D!RECT=H,Fig. 8 0.8 µ s 
t S3 cO-cS, START, D!RECT=L,Fig. 8 0.8 µs 

C4 Pulse Width t w 1 C4, DIRECT=H, Fig. 7 0.8 tt s 
ST ART Pulse Width lw2 START1DIRECT=H10SCG=L,Fig. 8 0.8 µs 

Reset Pulse Width t w3 RE s ET, o s CG=L OSC stabilized mode, 0.8 /1 s 
Fig. 9 

Data Hold Time t H 1 cO-c3. c4. DIR ECT=H· Fig. 7 0 µ s 
t H2 co-cs.Busv,Fig.8 0 µs 

(Note) The VDD range must be as specified in the Allowable Operating Ranges above unless otherwise specified. 

Electrical Characteristics/T a=-30°C to +70°C, Vss=OV, Voo=2.7V to 3.5V 

min tYP max unit 
Input "H" Level Current I I HU) START,QSCG,DIRECT,DJN, 1.0 µA 

TEST,FAST,SLQW,SFRM, 

co-cs.oscG=L· v IN=Voo 
I IH(2) co-cs.oscG=H 0.5 20 µA 

Input "L" Level Current I I L(l) START,OSCG.DIRECT1DJN, -1. 0 µA 

TEST,FAST,SLOW,SFRM, 
co-cs,VIN=Vss 

Output "H" Level Voltage VaH(l) A0-A3, AS TRB, DR EQ, CT, Voo-0.6 v 
l ON=-0.3mA 

VOH(2) BUSY, [ OH=-30/lA Voo-0.2 v 
BUSY, I OH=·0.3mA Voo-0.6 v 

VoH(3) osc2, I OH=-0.3mA Voo-0.6 v 
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Output "L" Level Voltage 

LC8100 

VOL(l) A0-A3,ASTRB,DREQ,CT 
I OL=0.3mA 

VoL(2) BUSY, I OL=301lA 
BUSY,JOL=1mA 

VoL(3) osc2, I OL=0.3mA 
Reset Time t RST RESET, CRST=0.02211F±10Y.,Fig.3 
Pull·up Resistance· RUP RESET, Vo=1/2VDD 
Pull-down Resistance R DOWN RE SET, Vo= 1 /2V DD 

•In 

7 
300 

8 

typ 

20 
800 

20 

•• x un It 
0.6 v 

0.2 
0.6 
0.6 

70 
2300 

65 

v 
v 
v 

"H" Threshold Voltage V tio<H RESET 0.35VDD O.SSVDD 0. 75VDD 

ms 
kQ 
kQ 

v 
v 
v 

"L"ThresholdVoltage Vtio<L RESET 0.25VDD 0.45VDD 0. 70VDD 
Hysteresis Voltage V HI s RE s ET 
Ceramic OSC Frequency f xos c OS c 1, 2, Fig. 1 
Cermaic OSC Stabilization Ti_rne t x s o s c 1 , 2 
DA Converter Max. v DAO DA, R L=240Q 
Output Amplitude DA, v DD=3. ov, R L=240 Q, 

T a=25'C 
DA Converter Output 
OFF Leak Current 
Current Dissipation 

Input Pin Capacitance 

LC8100M (High-voltage version) 

I OFF DA, VoUT=Vss 

I DD1 VDD,DAOutputopen, Fig.10 
I DD2 VDD, Fig.11 
CI All inputpins,f=1MHz 

Absolu1B Maximum Ratings/T a=25°C, Vss=OV 
Maximum Supply Voltage VD DH x VDD pin 
Input Voltage VIN All input pins 
Output Current I o Except DA pin, per pin 
Output Voltage Vour All output pins 
Allowable Power Dissipation Pdmex T a=-30'C-+70'C 
Operating Temperature T op g 
Storage Temperature T st g 

Allowable Operating Ranges/T a=-30°C to +70°C, Vss=OV 

Supply Voltage v DD v DD 
Input "H" Level Voltage VI Hll) RE s ET, all input pins other than 

VI H(2) RESET 0SC1 

384 
0 .1 V DD 

400 

0.12 
0.22 

-10 

-o. 3-+7 .o 
-o.3-VDD+0.3 

-2.0-+2.o 
-0.3-VDD+0.3 

200 
-30-+70 

-ss-+12s 

min 
2.7 

o. 7VDD 
O. 75VDD 

0.4 
0.4 

5 

unit 

v 
v 
mA 
v 
mW 
'C 
'C 

typ 

Input "L" Level Voltage VI L(l) ITm, all input pins other than OSC1 Vss 
VI LC2J 

External Capacitance c1 
for Ceramic OSC c2 
External Resistance R1 
for Ceramic OSC R2 
External Capacitance Cext 
for CR OSC 
External Resistance Rext 
for CR OSC 
Reset Guaranteed Constant CRST 
Operating Frequency f ext 
"H" Level Clock Pulse Width tw¢H 
"L" Level Clock Pulse Width tw¢L 
"H" Level Clock Input Voltage VIH¢ 
"H" Level Clock lnputVoltage VIL</> 
Data Input Setting Time t IS 
Chattering Absorb Time tc 

RESET 

Composed of OSC1, OSC2, Fig. 1 
H 

H 

H 

Composed of OSC1, OSC2, 
VDD=4. 5V-6. 5V, Fig. 2 

H 

RESET, Fig. 3 
OSC1 
osc1, Fig. 5 

H 

H 

H 

DREQ,DIN, Fig. 6 
CO-CS, ST ART, OSCG=H 

Vss 

tYP-10X 
t YP-10X 

tYP-SX 
tYP-SX 

tYP-SX 

tYP-1X 

tYP-10X 
200 

0.75 
0.75 

0. 75VDD 
Vss 
1.2 
7.5 

220 
220 

1000 
4.7 

330 

15 

0.068 
400 

1. 25 
1. 25 

416 
7 

kHz 
ms 

1.2 VP-P 
O. 7 VP-P 

µA 

2 mA 
10 µA 

pF 

max unit 
6.5 v 

VDD v 
VDD v 

0.3VDD v 
0.25VDD v 
tYP+10X pF 

tYP+10X pF 

tYP+5Y. kQ 
tYP+5Y. kQ 

tYP+5Y. pF 

tYP+1Y. kQ 

tYP+10Y. µF 

520 kHz 
µs 

µs 

VDD v 
0.25VDD v 

µs 

50 ms 
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11 In tYP max unit 
Data Setup Time ts 1 co-c3,c4,DIRECT=H,Fig. 7 0.8 µ s 

t S2 C 0-CS, ST ART, D I REC T = H, Fig. 8 0.8 µs 

t S3 co-cS,START1DIRECT=L,Fig. 8 0.8 µ s 
C4 Pulse Width t w 1 C4,DIRECT=H,F~.7 0.8 µ s 
ST ART Pulse Width t w2 START1DIRECT=H10SCG=L,Fig. 8 o.8 µ s 
Reset Pulse Width t w3 RE s ET, O'SCG=L, OSC stabilized mode, Fig. 9 0.8 µs 

Data Hold Time t H 1 cO-c3,c4,DIRECT=H,Fig. 7 0 µ s 
t H2 co-cs,Busv,Fig. a 0 µ s 

Electrical Characteristics/Ta=-30°C to +70°C, Vss=OV, Voo=4.5V to 5.5V 

min tYP max unit 
Input "H" Level Current I I HU) START,OSCG1DlRECT1DlN1 1 • 0 µA 

TEST,FAST,SLOW1SFRH1 
CO-CS, OSCG=L, VIN= V DD 

I I H(2) co-cs,oscG=H 0.4 40 µA 
Input "L" Level Current I I L(l) START,OSCG1DIRECT1D!N1 -1.0 µA 

TEST1FAST1SLOW1SFRH1 
co-cs, v IN=Vss 

Output "H" Level Voltage Vo HU) A0-A3, AS TRB, DR EQ, CT, VDo-0.6 v 
I OH=-0.3mA 

VOH(2) BUSY, I OH=-0.311A v 
VOH(3) osc2, I oH=-0.3mA Voo-0.6 v 

Output "L" Level Voltage VoL(l) A0-A3, AST RB, DR EQ, CT VDD-0.6 0.6 v 
I OL=O. 3mA 

VOL(2) BUSY, I OL=1mA 0.6 v 
VOL(3) OSC2, I OL=0.3mA 0.6 v 

Reset Time t RST RESET, CRST=O. 068µ F± 1QY., Fig. 3 7 20 70 ms 
Pull-up Resistance RUP RESET, Vo=1/2VDD 150 300 800 kQ 
Pull-down Resistance RoOWN RESET, Vo=1/2VDD 3.5 20 kQ 
"H" Threshold Voltage V t*H RESET 0.4VDD 0.S5VDD 0. 75VDD v 
"L" Threshold Voltage Vt *L RESET 0.25VDD 0.4SVDD 0.60VOD v 
Hysteresis Voltage VHI S RESET 0 .1 V DD v 
Ceramic OSC Frequency fxosc osc1,2,Fig.1 384 400 416 kHz 
Ceramic OSC stabilization Time t XS osc1,2 7 ms 
CR OSC Freqeuncy fCROSC osc1,2,cext=330PF±SY. 308 400 520 kHz 

Re x t = 1 S k Q ± 1", Fig. 2 
CR OSC Stabilization Time t CR.S osc1,2 7 ms 
DA Converter Max. VoAO DA,RL=1000 0.20 0.60 1. so Vp-p 

Output Amplitude DA, VDD=S.ov, RL=1000, 0.40 0.60 0.90 Vp-p 

Ta=25"C 

DA Converter Output OFF I OFF DA, VOUT=Vss -10 µA 

Leak Current 
Current Dissipation I DD 1 V DD, DA Output open, Fig. 10 2 mA 

I DD2 VoD,Ta=-30"C-+40"C. Fig. 11 10 µA 
Input Pin Capacitance CI All input pins, f=1MHz s pF 

318 



LC8100 

T • j' CF C~•m< re~•"" I ':I T 
_Fii==1 CSB400P (Murata) ICat 
rCl CF CZ! 

Fig. 1 Recommended Ceramic OSC Circuit Fig. 2 Recommended Fig. 3 Reset Circuit Fig. 4 DA Load Circuit 
CR OSC Circuit 

~: 
~DIN 

CO...c:J 

jtYIMlll 
151 IH 

C4 10'1. tw1 YILlll 

Fig. 5 OSC1 External Drive Waveform Fig. 6 Data Input Setting Time Fig. 7 Waveform at Address Setting Mode 

CO.CJ 
C4,CS 

START 
152 
153 

'-----YILlll 

"\_!,,._m __ \IQIJZ) 

@Et\ r-1w3---j f Vlt'd.2) 

L_-l~~ 
Fig. 9 Reset Waveform 

Fig. 8 Waveform at Address Setting Mode 

!HO 
/ISTRB 
NJ 
Al 
AZ 
A3 

Ceramic or 
CROSC 
(Note) 
The load current of the 
DA converter is not in­
cluded in the current dissi­
pation specified above. In 
other than the power­
down mode the load cur­
rent of the DA converter 
is also dissipated besides 
the current dissipation of 
the LSI. 

YOO 

/IS'IRB 
NJ 
Al 
AZ 
A3 

Fig. 10 Current Dissipation Test Circuit 
(Operating Mode) 

Fig. 11 Current Dissipation Test Circuit 
(Power-down Mode) 
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LM3700 rill 
General. Deacription 

N MOS LSI 

4096 Words by 10-Bits Mask 
Programmable ROM 

®1516 

The LM3700 is a mask programmable ROM that is organized as 4096 words x 1 O 
bits, makes the address input pins/read-out data output pins usable in common 
to facilitate interfacing with various uCPU 1s, and is designed for time­
sharing address data input/read-out data output on the 3-bit control signal. 

Features 
• Single 5V supply : 5v±10% 
• Organized as 4096 words x 10 bits 
• 16-bit address latch 
• 3 control code inputs : BC1, BC2, BDIR 
• Mask programmable chip select decoder 

Block Diagraa 

DB0-9 

0810-11 

Pin Aaaigllment 
RD 

low level 

programable 
chip select 
logic 

low level 

data latch 

4096X10 

memory cell array 

ALE OLE RD 

control 
logic 

BCl BC2 BDIR 

ALE=BAR+ADAR+INTAK 

DLE=DTB+ADAR 

RD=(DTB+ADAR) • cs 

Case Outline 3012A-D28IC 
(unit:mm) 
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Sample Application Circuit where the LM3700 is used as an external aemory ('096 
x 8 bits) for a --bit single-chip uCPO 

4-bit uCPU LM3700 

¢:====> 
DBD 

I 
DB3 

¢:====> 
084 

I 
087 

~ 
DBS 

I 
0811 

- BC 1,BC2 - BDIR 

1.Description of Operation 
The LM3700 has 3 control code input pins (BC1, BC2, BDIR) for operation mode 
select and 16 I/0 pins (DBO to 15) for address data input/memory data output. 
When a control code for selecting an input mode is applied to the control code 
input pins, the I/0 pins are set to input use and the address data for 
selecting one of the 4096 words is inputted to the address latch from the DBO 
to 11 pins. The chip select data is inputted to the chip select latch from 
the remaining DB12 to 15 pins. 
When a control code for selecting an output mode is applied to the control 
code input pins, the I/O pins are set to output use and the 10-bit memory data 
is outputted from the DBO to 9 pins if the data equivalent to the chip select 
code of the chip is applied to the DB12 to 15 pins. (The DB10 to 15 pins are 
fixed at "L" level.) 

2.Mask Programmable Chip Select Decoder 
The mask programmable chip select decoder for decoding 4 bits of DB12 to 15 
can be used to place 4K x 10 bits memory data in any location of the 64K word 
memory address. 

10 bits data 

0000 /~ 

:::: 1m\ 
------------ 64K 

E o o ot__J-----------TJ 
E FF F -----------·­
F 0 0 0 

F F F F 

LDB0-11 

DB12-15 

Any value of DB12 to 15.=0 to F(HEX) 
can be mask-programmed as the chip 
select code. 
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3.0peration of the LM3700 Corresponding to Each Control Code 
Eight combinations of 3-bit control signal cause the LM3700 to be operated as 
shown below. 

Control Code Input Pin Command I/O Pin Operation 
BDIR BC1 BC2 DBO to 9 l DB10 to 11 DB12 to 15 of LM3700 

0 0 0 NACT ( 1) 

0 0 1 IAB High impedance, ( 2) 
No memory data is outputted. 

1 0 1 DWS ( 2) 

1 1 0 DS (2) 

0 1 0 ADAR Memory data (3) 
is outputt- Fixed at "L" Level. r----

0 1 1 DTB ed. ( 4) 

1 0 0 BAR Address data is Chip select (5) 
inputted to chip data is in-

1 1 1 INT AK select latch. putted to (5) 
chip select 
Jatch. 

Explanation of operation The No. in ( ) shown below corresponds to the No. 
in the Table shown above. 

( 1) No operation. Neither address data nor chip select data is inputted and 
the data for the preceding cycle is held. The output buffer is set to the 
high impedance state and no memory data is outputted. 

(2) The LM3700 does not respond to these commands and no operation is 
performed as in (1). 

(3) If the data equivalent to the chip select code is applied to tbe DB12 to 
15 beforehand, the memory data is outputted. (The DBO to 9 output the 
memory data and the DB10 to 15 are fixed at "L" level.) 
If other data than the chip select code is applied, ·the output buffer is 
set to the high impedance state and no memory data is outputted. (A chip 
with a different chip select code can be wired-OR connected.) The data 
outputted at the I/0 pins is inputted intact to the address latch, chip 
select latch at the end of the cycle. 

(4) If the data equivalent to the chip select code is applied to the DB12 to 
15 beforehand, the memory data is outputted. (The DBO to 9 output the 
memory data and the DB10 to 15 are fixed at "L" level.) 
If other data than the chip select code is applied, the output buffer is 
set to the high impedance state and no memory data is outputted. No 
operation is performed to input the data to the address latch, chip select 
latch. 

(5) The I/0 pins are set to input use. The address data for selecting one of 
the 4096 words and the chip select data are inputted to the address latch 
and chip select latch respE>cti vely. 
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Absolute Hax:imlm Ratings at 
Maximum Supply Voltage 
Input Voltage 

Ta=+25°C,Vss=OV 

Allowable Power Dissipation 
Operating Temperature 
Storage Temperature 

Allowable Operating Ranges at 
Supply Voltage 
Input "H" Level Voltage 
Input "L" Level Voltage 

Vccmax 
VIN 
Pd max 
To pg 
Tstg 

Ta=O to 
Vee 
VIH 
VIL 

+70°C,Vss=OV 

-0.3 to 9.0 
-0.3 to Vee 

0.35 
0 to +70 

-55 to +125 

min typ 
4.5 
2.4 

0 

max 
5.5 
Vee 
0.1 

DC Electrical Characteristics at Ta:o0 c to +10°c,v8s=OV,Vcc=4.5V 
min 

to 5.5V 
typ max 

5 Input Leakage Current 
Output "H" Level Voltage 
Output "L" Level Voltage 
Current Dissipation 

AC Electrical Characteristics at 

Control Code Stable Time 
Address setup Time 
Address Hold Time 
No Action Time 
Output Data Delay Time 
Output Data Hold Time 
Floating Delay Time 
Control Code Stable Time 

VIN=OV to Vee 
IoH=80uA 
IoL =1.5mA 
DC1=BC2=BDIR=Don't 
Output OPEN 

Care 

-5 
2.4 

Ta:o0 c to +10°c,Vss=OV,Vcc=4.5V 
min 
885 
300 

60 
885 

80 

0.5 
60 

to 5.5V 
typ max 

350 

300 
50 

unit 
v 
v 
v 

unit 
uA 
v 
v 

mA 

unit 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

Capacitance at Ta=+25°C,Vss=OV 
Input Capacitance CIN 

min typ max unit 
10 pF 

Output Load Circuit at AC Test 

Timing Chart 

CoRtrol input 

BAR 
ADAR 
INTAK 

Vee 

2.2k 

NACT 
DTB 
ADAR 

Data output . --+---+---+-+--+----+-t---+< 
tASU tAH 

tees tNAeT 

tskew tskew tskew 
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General. Description 

~I ,.,,. 
3012A 

N MOS LSI 

8192 Words by 10-Bits Mask 
Programmable ROM 

®1517 

The LM3710 is a mask programmable ROM that is organized as 8192 words x 10 
bits, makes the address input pins/read-out data output pins usable in common 
to facilitate interfacing with various uCPU's, and is designed for time­
sharing address data input/read-out data output on the 3-bit control signal. 

Features 
• Single 5V supply : 5vt10% 
• Organized as 8192 words x 10 bits 
• 16-bit address latch 
• 3 control code inputs : BC1, BC2, BDIR 
• 2 channels or 4-bit programmable chip select decoder 

Block Diagraa 

080-9 

0810-11 

Pin Aasiglmellt 

NC 
0815 

324 

RD 

087 

programable 
~re select 

low level 

data latch 

8192Xl0 

memory cell array 

ALE OLE RD 

control 
logic 

BG! BG2 BDIR 

ALE=BAR+AOAR+INTAK 

DLE=DTB+ADAR 

RD=(DTB+ADAR) • (GS1 +GS2) 

Case Outline 3012A-D28IC 
(unit: mm) 

l:::::::::::::~~ 
~~ 

0.48 1.2 2.54 SANYO: DIP28 



LM3710 

Sample Application Circuit where the LM3710 is used as an external memory (8192 
x 8 bits) ~or a 4-bit single-chip uCPU 

4-bit uCPU LM3710 

~ 
080 

I 
083 

~ 
084 

I 
087 

~ 
088 

I 
0811 

__., BC1.BC2 

---+ BOIA 

1.Description o~ Operation 
The LM3710 has 3 control code input pins (BC1, BC2, BDlR) for operation mode 
select and 16 1/0 pins (DBO to 15) for address data input/memory data output. 
When a control code for selecting an input mode is applied to the control code 
input pins, the 1/0 pins are set to input use and the address data for 
selecting one of the 8192 words is inputted to the address latch from the DBO 
to 11 pins. The chip select data is inputted to the chip select latch from 
the remaining DB12 to 15 pins. 
When a control code for selecting an output mode is applied to the control 
code input pins, the 1/0 pins are set to output use and the 10-bit memory data 
is outputted from the DBO to 9 pins if the data equivalent to the chip select 
code of the chip is applied to the DB12 to 15 pins. (The DB10 to 15 pins are 
fixed at "L" level.) 

2.Hask Programmable Chip Select Decoder 
Two channels of the mask programmable chip select decoder for decoding 4 bits 
of DB12 to 15 can be used to place SK x 10 bits memory data in any location of 
the 64K word memory address (4k/page): 

10 bits data 

0000~ 

: : : : 1m)"/'••' 
\ Any value of DB12 to 15=0 to F(H~X) 

____________ 64K can be mask-programmed as the chip : : ; ; ~Jl ~~ select code. 

F 0 0 0 7 
F F F F 

t-080-11 

0812-15 
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3.0peration or the LM3710 Corresponding to Each Control Code 
Eight combinations of 3-bit control signal cause the LM3710 to be operated as 
shown below. 

Control Code Input Pin Command I/0 Pin Operation 
BDIR BC1 BC2 DBO to 9 DB10 to 11 DB12 to 15 of LM3710 

-

0 0 0 NACT ( 1) 
f----

0 0 1 IAB High impedance. (2t No memory data is outputted. 
1 0 1 DWS (2) 

+------
1 1 0 DS ( 2) I 

0 1 0 ADAR Memory data (3) 
----j is outputt- Fixed at "L" Level. !--------

0 1 1 DTB ed. ( 4) 

1 0 0 BAR Address data is Chip select (5) 
inputted to add- data is in-

1 1 1 INT AK ress latch. putted to (5) 
chip select 
latch. 

Explanation of operation The No. in ( ) shown below corresponds to the No. 
in the Table shown above. 

(1) No operation. Neither address data nor chip select data is inputted and 
the data for the preceding cycle is held. The output buffer is set to the 
high impedance state and no memory data is outputted. 

(2) The LM3710 does not respond to these commands and no operation is 
performed as in (1). 

(3) If the data equivalent to the chip select code is applied to the DB12 to 
15 beforehand, the memory data is outputted. (The DBO to 9 output the 
memory data and the DB10 to 15 are fixed at "L" level.) 
If other data than the chip select code is applied, the output buffer is 
set to the high impedance state and no memory data is outputted. (A chip 
with a different chip select code can be wired-OR connected.) The data 
outputted at the I/O pins is inputted intact to the address latch, chip 
select latch at the end of the cycle. 

(4) If the data equivalent to the chip select code is applied to the DB12 to 
15 beforehand, the memory data is outputted. (The DBO to 9 output the 
memory data and the DB10 to 15 are fixed at "L" level.) 

•If other data than the chip select code is applied, the output buffer is 
set to the high impedance state and no memory data is outputted. No 
operation is performed to input the data to the address la:tch, chip select 
latch. 

(5) The I/0 pins are set to input use. The address data for selecting one of 
the 4k words x 2 pages the chip select data are inputted to the address 
latch and chip select latch respectively. 
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LM3710 

Absolute Mazillul Ratings at 
Maximum Supply Voltage 
Input Voltage 

Ta=+25°C,Vss=OV 

Allowable Power Dissipation 
Operating Temperature 
Storage Temperature 

Allovable Operating Ranges at 
Supply Voltage 
Input "H" Level Voltage 
Input "L" Level Voltage 

Vccmax 
VIN 
Pd max 
Topg 
Tstg 

-0.3 to 9.0 
-0.3 to Vee 

0.75 
-30 to +70 

-55 to +125 

min 
4.5 
2.4 

0 

typ 

unit 
v 
v 
w 

OC 
OC 

max 
5.5 
Vee 
0.7 

unit 
v 
v 
v 

DC Electrical Characteristics at Ta:o0 c to +70°C,Vss=OV,Vcc=4.5V 
min 

to 5,5v 
typ max 

5 
unit 

uA 
v 
v 

mA 

Input Leakage Current IIN 
Output "H" Level Voltage v0H 
Output "L" Level Voltage v0L 
Current Dissipation Ice 

Vrn=OV to Vee 
IoH=80uA 
IoL=1.5mA 
DC1:BC2:BDIR:Don 1 t 
Output OPEN 

Care 

-5 
2.4 

0.5 
60 

AC Electrical Characteristics at Ta:o0 c to +70°C,Vss=OV,Vcc=4.5V to 5.5v 

Control Code Stable Time 
Address setup Time 
Address Hold Time 
No Action Time 
Output Data Delay Time 
Output Data Hold Time 
Floating Delay Time 
Control Code Stable Time 

Capacitance at Ta=+25°C,Vss=OV 
Input Capacitance CIN VIN=OV,f=1MHz 

Output Load Circuit at AC Test 

Ti.ming Chart 

Control input 

BAR 
ADAR 
INTAK 

Address input--+--~ 

Vee 

2.2k 

NACT 
OTB 
ADAR 

Data output --+---+---+--+-if-----+-+--H 
tASU tAH 

tees tNAeT 

tskew tskew 

min typ max unit 
885 ns 
300 ns 
60 ns 

885 ns 
350 ns 

80 ns 
300 ns 
50 ns 

min typ max unit 
10 pF 

tskew 
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N MOS LSI 

8192 Words by 8-Bits Mask 
Programmable ROM 

3012A 

Features 
Pin compatible with 2764 EPROM 
Ol:ganized as 8192 words x 8 bits 
Single 5V supply : 5vt10% 
Three-state output: Wired-OR capability 
Programmable chip select: CS1/CS1, CS2/CS2 
Static operation 
TTL compatible: All inputs and outputs 
Access time: 250ns/350ns/450ns (max) 
Power-down mode available 

Block Diagram Pin .&ssigmlent 

65.536 BIT 
llOM ARRAY 

(256 x 256) 

COLUMN SELECT 
CIRCUITRY 
(8 Ol'256) 

NC 

"" AS 

A4 

A3 

GNO 

Vee 
CSl/CSI 

CS2/CS2 
A8 
A9 
All 

OE 
AIO 

CE 
08 

04 

OE 
CSl/CSJ 
csurn 

u Case Outline 3012A-D28IC 
(unit:mm) 
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P MOS IC 

Universal Use MOS Inverter 

3006A 

® 442A 

The LM8942 is a general-purpose IC suited for designing various interfaces. 

Absolute Maximum Ratings at Ta=25°C 
Maximum Input Voltage VIN Apply voltage across one of pins 

(1),(3),(4),(6),(9),(11) and GND. 
-20 to +0.3 

Maximum Output Voltage VouT Apply Voltage across one of pins 
(2),(5),(7),(10),(12),(13),(14), 
(15),(16) and GND. 

Operating Temperature Topg 
Storage Temperature Tstg 

Electrical Characteristics at Ta=25°C min 
High-Level Input Voltage VIH 
Low-Level Input Voltage VIL 
High-Level Outupt Voltage VoH 
Output Off Leak Current IoL 
Input Resistance ri 
Input Capacitance Ci 
Output Capacitance co 

Pin Assignment 

Equivalent Circuit 

-1.0 
-20 

VIH=-6.0V,IDRAIN=1mA -1.0 
VDRAif-10V 
Vrn=- OV 1M 
f:1MHz 
f=1MHz 

Case Outline 3006A-D16IC 
(unit: mm) 

-20 to +0.3 

-20 to +80 
-40 to +125 

typ max 

-6.0 

10 

30 
30 

SANYO: DIP16 

unit 
v 

v 

OC 
OC 

unit 
v 
v 
v 

uA 
ohm 

pF 
pF 
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• Pin Numbering 

page 
LC4001 B ......... 333 
LC4001 BM·······336 
LC4011 B ·········337 
LC4011 BM·······340 
LC4012B ·········341 
LC4013B ·········344 
LC4013BM ······348 
LC4015B ·· ·······349 
LC4016B ·········353 
LC4016BM ······357 
LC4019B ·········358 
LC4020B · · · · · · · · ·362 
LC4023B · · · · · · · · ·366 
LC4025B ·········369 
LC4027B ·········372 
LC4028B ·········376 
LC4040B ···· ·····380 
LC4049B ·········384 
LC4050B ·········387 
LC4050BM ······390 
LC4066B ·········391 
LC4066BM ······396 
LC4066BS ······397 
LC4066BH ······398 

page 
LC4069UB ······403 
LC4069UBM ··-407 
LC4070B ········-408 
LC4071 B ········-412 
LC4073B · · · · · · · · ·41 5 
LC4075B ········-418 
LC4077B ········-421 
LC4081 B ········-425 
LC4081BM ······428 
LC4082B ········-429 
LC4093B ········-433 
LC4512B········-437 
LC4520B ········-442 
LC4528B ········-446 
LC4584B ········-451 
LC4913· · · · · · · · · · --455 
LC4966············456 
LC4969···········-461 
LC74HCOO ·····-465 
LC74HC02 ·····-466 
LC74HCU04 ··-467 
LC74HC08 ······468 
LC74HC74 ······469 

When you face the top side (marking side) of the package, 
numbering starts with CD assigned to the pin located, in a 
counterclockwise direction, immediately after the index 
point and turns counterclockwise. 

CMOS STANDARD LOGICS 
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3003A 

CMOS IC 

CMOS Logic B-Series 
Quad 2-lnput NOR Gate 

·~ 8588 

The LC4001B is a 2-input NOR logic IC --- B series -- having such features 
as wide operating voltage range, high noise margin, low power dissipation, etc. 

Absolute Maximum Ratings at 
Maximum Supply Voltage 
Input Voltage 
Output Voltage 
Input Current 

Ta=25°C,Vss=OV 
Vnnmax 
VIN 
VouT 

Allowable Power Dissipation 
Lead Temeperature and Time 
Operating Temperature 

IIN 
Pdmax 
Tsol 
Topg 

t=lOsec 

Storage Temperature 

Allowable Operating Range at 
Supply Voltage 
Input Voltage 

Equivalent Circuit 

Pin Assignment 
IN OUT OUT 

OUT IN IN Vss 

Tstg 

Ta=-40 to +85°C 

unit 
v85-o. 5 to Vss+20 v 

Vss-o. 5 to Vnn+O. 5 v 
Vs5-o. 5 to Vnn+o. 5 v 

±10 mA 
300 mW 
260 oc 

-40 to +85 oc 
-65 to +150 oc 

3 to 18 v 
o to Vnn v 

SANYO: DIP14 
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LC4001B 

Electrical Characteristics at Ta=25±2°C,Vss=O min 
"H 11 Level Output Voltage VoH Vnn=,5V,[IouT[<)uA,VIN=Vss 4.95 

Vnn=lOV, " " 9.95 
Vn0=15V, 11 14.95 

"L11 Level Output Voltage VoL Vnn=5V, !IouTl<luA,VIN=Vss,VDD 
Vnn=lOV, 
Vnn=l5V, 

"H" Level Output Current IoH Vno=5V,V0 =4.6V,VIN=Vss -0.5 
Vno=lOV,Vo=9.5V, -1.0 
Voo=l5V,Vo=l3.5V, " -3.5 

"L"''Level Output Current IoL Voo=5V,v0 =0.4V,VIN=Vss,Von 0.5 

11 H11 Level Input Voltage 

11 L11 Level Input Voltage 

Input Leak Current 

Von=lOV ,Vo=O. 5V, 1. 0 
Voo=l5V,Vo=l.5V, 3.5 

vrn Voo=5V ,V0 =0. 5V, IIouTl<luA 3. 5 
Voo=lOV,Vo=l.OV, 7.0 
Von=l5V, V0 =1. 5V, 11 11. o 

VIL Vo0 =5V ,V0 =0. 5Vor4. 5V, IIouTkluA 
Von=lOV,Vo=l.OVor9.0V 
Von=l5V,Vo=l.5Vorl3.5V 

IIN Von=l8V,VI~l8V 

Von=l8V,VI~ov 

Quiescent Device Current Ioo Vnn=5V,VI~Vss,Voo 

Vno=lOV, 
Vno=l5V, 

Input Stray Capacitance CIN Total input 

Electrical Characteristics at Ta=-40 to +85°C,Vss=O min 
"H" Level Output Voltage VoH Vno=5V, l:i:ouTl<luA, VIN=V SS 4. 95 

v 00=10V, 11 " 9.95 
Vno=l5V, 14.95 

"L 11 Level. output voltage VoL Vno=5V, IIouTl(luA,VIN=Vss,Vnn 
Voo=lOV, 11 

v 00=15V, " 
11 H" Level Output Current I 08 Voo=5V,V0 =4.6V,VIN=Vss -0.5 

Voo=lOV, Vo=9. 5V, -1. 0 
Voo=l5V,Vo=l3.5V, " -3.5 

"L 11 Level Output Current IoL v 00=5V,V0 =0.4V,VIN=Vss,Voo 0.5 

"H" Level Input Voltage 

"L" Level Input Voltage 

Input Leak Current 

Von=lOV,Vo=0.5V, 1.0 
Vnn=l5V,Vo=l.5V, 3.5 

Vrn Vo0=5V, V0 =0. 5V, IIoUTl(luA 3. 5 
Vnn=lOV,Vo=l.OV, 7.0 
Von=l5V, V0 =1. 5V, 11 11. o 

VIL Vnn=5V, Vo=O. 5Vor4. 5V,IIouTJ<.luA 
Vnn=lOV,Vo=l.0Vor9.0V, 
Vnn=l5V,Vo=l.5Vorl3.5V, 

IIN Vno=l8V,VIN=l8V 
" 

Vno=l8V,VIN=OV 
Quiescent Device Current Ioo Von=5V,VIN=Vgs,Vnn 

Vnn=lOV, 
Vno=l5V, " 

typ max unit 
v 
v 
v 

-1.0 
-2.0 
-7.0 

1. 0 
2.0 
7.0 
2.5 
5.0 
7.5 
2.5 
5.0 
7.5 
105 

0.05 
0.05 
0.05 

1. 5 
3.0 
4.0 
1.0 

v 
v 
v 

mA 

mA 

mA 

mA 

mA 

mA 

v 
v 
v 
v 
v 
v 

-105-1.0 
uA 

uA 
uA 
uA 
uA 
pF 

0.01 
0.01 
0.01 

5 

typ 

1.0 
2.0 
4.0 
7.5 

max unit 
v 
v 
v 

0.05 v 
0.05 v 
0.05 v 

mA 

mA 

mA 

mA 

mA 

mA 

v 
v 
v 

1.5 v 
3.0 v 
4.0 v 
1.0 uA 

-1.0 uA 
7.5 uA 

15.0 uA 
30.0 uA 

Note) Current direction ;+,no sign:Flowing into SSI, -:Flowing out of SSI. 

334 



LC4001B 

Switching Characteristics at Ta=25±2°C,cL=SOpF,Vss=OV 
"H" Level Propagation Delay Time tprn v00=5V 

Voo=lOV 
Voo=l5V 

"L" Level Propagation Delay Time tpHL Voo=SV 
Voo=lOV 
Voo=l5V 

Rise Time tTLH Voo=SV 
(tf) Voo=lOV 

Voo=l5V 
Fall Time tTHL Voo=5V 

(tf) Voo=lOV 
Voo=l5V 

Switching time test circuit and waveform 

P.G. 

50p I l 
20ns 

Yoo 
90'1. 

INPUT 

10'1. 
ov 

tPLH 

Voo 

our 

10•1. 10 
ov 

1THL ITLH 

min typ max unit 
125 250 ns 

50 100 ns 
40 80 ns 

125 250 ns 
50 100 ns 
40 80 ns 

100 200 ns 
50 100 ns 
40 80 ns 

100 200 ns 
50 100 ns 
40 80 ns 
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LC4001BM a 
Use 
• CMOS standard logic IC for logic circuit. 

Features, functions 

CMOS IC 

CMOS Logic B-Series 
Quad 2-lnput NOR Gate 

,:g; 1120A 

* 2-input NOR logic gate IC (equivalent to B series, 4 2-input NOR gates contained in a single pacl<age) having wide 
operating voltage range, high noise margin, low power dissipation. 

* Mini flat package enabling compactness of sets. 

Absolute Maximum Ratings/T a"'25°C, Vgs:oOV 
Maximum supply voltage Voo max 
Input voltage VtN 
Output voltage Vour 
Input current l1N 
Allowable power dissipation Pd max T aH85°C 
Operating temperature T opg 
Storage temperature T stg 
Lead temperature. time T sol t"'1 Osec 

Allowable Operating Ranges/T a"'-40°C to +85°C 
Supply voltage Voo 
Input voltage VtN 

Equivalent Circuit (1/4 LC4001BM) 

Pin Assignment 
voo 

voo 
14 

Vss 

For details, refer to the description of the LC4001 B. 

336 

unit 
Vss -o.5-Vss +20 v 

Vss -o.5-Voo+0.5 v 
Vss -o.5-Voo +o.5 v 

±10 mA 
150 mW 

-40-+85 oc 
-65-+150 oc 

260 oc 

unit 
3-18 v 

o-voo v 

Circuit Configuration 

Case Outline 3034A-Ml4IC 
(unit :mm) 

" a 

~ir-rflT 
WJL~l 

-10.1 ·Iii 
1,r;::~ '""" '&'" ~ .35 

1.27 1.2" 



3003A 

CMOS IC 

CMOS Logic B-Series 
Quad 2-lnput NAN D Gate 

® 827D 

The LC4011B is a 2-input NAND logic IC --- B series ~~- having such features 
as wide operating voltage range, high noise margin, low power dissipation, etc. 

Absolute Maximum Ratings at 
Maximum Supply Voltage 
Input Voltage 

Ta=25°C,Vss=OV 
Vnomax 
Vrn 

Output Voltage 
Input Current 
Allowable Power Dissipation 
Lead Temperature and Time 
Operating Temperature 
Storage Temperature 

VouT 
IIN 
Pdmax 
Tsol 
Topg 
Tstg 

t=lOsec 

Allowable Operating Range 
Supply Voltage 

at Ta=-40 to +85°C 

Input Voltage 

unit 
Vss-0. 5 to Vss+20 v 

Vss-o. 5 to Von+O. 5 v 
Vss-0. 5 to Vnn+o. 5 v 

±10 mA 
300 mW 
260 oc 

-40 to +85 oc 
-65 to +150 oc 

3 to 18 v 
o to Vnn v 

Pin Assignment 

Equivalent Circuit 

Vs5{7pin) 

Note) 1 NAND block diagram only. 

voe IN IN 

OUT 

OUT OUT IN 

(top v;ew) 

OUT IN IN 

SANYO: DIP14 
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Electrical Characteristics at Ta=25±2°C,Vss=O min typ max unit 
"H" Level Output Voltage VoH Vnn=5V, IIouTl(luA, Vm=Vss, Vnn 4.95 v 

Vnn=lOV, 9.95 v 
Vnn=l5V, 14.95 v 

"L" Level Output Voltage VoL Vnn=5v, IIouTl<luA, Vm=Vnn 0.05 v 
Vnn=lOV, 0.05 v 
Vnn=l5V, 0.05 v 

"H" Level Output Current IoH Vnn=5V,Vo=4.6V,VIN=Vss,Vnn -0.5 -1.0 mA 

Vnn=lOV,Vo=9.5V, -1.0 -2.0 mA 

Vno=l5V,Vo=l3.5V -3.5 -7.0 mA 

"L" Level Output Current IOL Voo=5V,Vo=0.4V,VIN=Voo 0.5 1.0 mA 

Voo=lOV,Vo=0.5V, 1.0 2.0 mA 

Voo=l5V 'Vo=l. 5V' 3.5 7.0 mA 

"H" Level Input Voltage Vrn Vno=5V ,V0 =0. 5Vor4. 5V, IIol<luA 3.5 2.5 v 
Vno=lOV,Vo=lVor9V, 7.0 5.0 v 
Voo=l5V,V0 =1.5Votl3.5V, 11 11.0 7.5 v 

"L" Level Input Voltage VIL Voo=5V, v0 =0. 5Vor4. 5V, Jiol<luA 2.5 1.5 v 
Voo=lOV,Vo=lVor9V, II 5.0 3.0 v 
Voo=l5V,V0=1.5Vorl3.5~ 

II 7.5 4.0 v 
-s 

Input Leak Current Im Voo=l8V,VIN=l8VorVIN=O ±10 .±1. 0 uA 
Quiescent Device Current Ioo Voo=5V,Vi=Vss,Voo 0.01 uA 

Voo=lOV, II 0.01 uA 
v00=15V, 0.01 uA 

Input Stray Capacitance CIN Total input 5 7.5 pF 

Electrical Characteristics at Ta=-40 to +85°C,Vss=O min typ max unit 
"H" Level Output Voltage VoH v00=5V, II<'.lUT l<luA, Vm=Vss, Voo 4.95 v 

Voo=lOV, 9.95 v 
Voo=l5V, II 14.95 v 

"L" Level Output Voltage VoL v00=5V, IIouT I <luA, viwvoo o.os v 
Von=lOV, 0.05 v 
Voo=l5V, 0.05 v 

"H" Level Output Current IoH v00=5V,v0 =4.6V,VIN=Vss,v00 -0.5 mA 
v00=10V,v0 =9.5V, -1.0 mA 

Voo=l5V,v0 =13.5V, -3.5 mA 

"L" Level Output Current IoL v00=5V,v0 =0.4V,VIN=Voo 0.5 mA 

Von=lOV 'Vo=O. 5V, II 1.0 mA 

v00=15V, v0 =1. 5V, " 3.5 mA 

"H" Level Input Voltage VIH v00=5V, v0 =0. 5Vor4. 5V, IIol(luA 3.5 v 
Voo=lOV,v0 =1Vor9V, 7.0 v 
v00=15V, v0 =1. 5Vorl3. 5V, " 11.0 v 

"L" Level Input Voltage VIL Voo=5V, v0 =0. 5Vor4. 5V, IIol(luA 1.5 v 
Voo=lOV,v0 =1Vor9V, 3.0 v 
v00=15V, v0 =1. 5Vorl3. 5V, II 4.0 v 

Input Leak current Im Voo=l8V,VIN=l8VorVIN=O ±1.0 uA 
Quiescent Device Current Ioo Von=5V,Vi=Vss,Voo 7.5 uA 

Voo=lOV, 15 uA 
Voo=l5V, 30 uA 

Input Stray Capacitance Cm Total input pF 

Note) Current direction ; +, no sign :Flowing into SSI, - :Flowing out of SSI. 
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LB4011B 

Switching Characteristics at Ta=25±2°C,CL=50pF,v88=ov 
"H" Level Propagation Delay Time tpLH Voo=5V 

Voo=lOV 
Voo=l5V 

"L" Level Propagation Delay Time tpHL Voo=5V 
Voo=lOV 
Voo=l5V 

Rise Time tTLH Voo=5V 
(tr> v00=10V 

Voo=l5V 
Fall Time tTHL Voo=5V 

(tf) Voo=lOV 
Voo=l5V 

Switching time test circuit and waveform 

min typ 
125 

50 
40 

125 
50 
40 

100 
50 
40 

100 
50 
40 

max unit 
250 ns 
100 ns 

80 ns 
250 ns 
100 ns 

80 ns 
200 ns 
100 ns 

80 ns 
200 ns 
100 ns 

80 ns 
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LC4011BM a 
Use 
* C MOS standard logic IC for logic circuit 

Features, functions 

CMOS IC 

CMOS Logic 8-Series 
Quad 2-lnput NANO Gate 

@1121A 

* 2-input NANO logic gate IC (equivalent to B series) having wide operating voltage range, high noise margin, low 
power dissipation 

* Mini flat package enabling compactness of sets 

Absolute Maximum Ratings/T 8=25°C, Vss=OV 
Maximum supply voltage Voo max 
Input voltage V1N 
Output voltage VouT 
Input current I IN 
Allowable power dissipation Pd max 
Operating temperature T opg 
Storage temperature T stg 
Lead temperature. time T sol 

Allowable operating Ranges/T a=-40°C-+85°C 
Supply voltage Voo 
Input voltage VIN 

Equivalent Circuit (1/4 LC4011BM) 

unit 
vss-o.5-Vss+20 v 

Vss-o.5-Voo+0.5 v 
Vss-o.5-v00+o.5 v 

±10 mA 
Ta:£85°C 150 mW 

-40-+85 oc 
-65-+150 oc 

t=10sec 260 oc 

unit 
3-18 v 

o-voo v 

Circuit Configuration 

~-a 

Pin Assignment 
Yoo IN IN our our IN IN 

Case Outline 3034A~M14IC 
(unit :mm) 

" ' 

~[~ 
':rt ~ SA!:YO : MF'P 14 

...H. . 
1.21 u4 

For details, refer to the description of the LC4011 B. 
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LC4012B r-i CMOS IC 

CMOS Logic B-Series 
Dual 4-lnput NAN D Gate 

@ 1326A 

The LC4012B is a 4-input NAND logic IC ~~- B series ~~- having such features 
as wide operating voltage range, high noise margin, low power dissipation, etc. 

Absolute Maximum Ratings at Ta=25°C,Vss=OV unit 
Maximum Supply Voltage Vnnmax -0.5to+20 v 
Input Voltage VIN -o. 5 to v0n+o. 5 v 

Input Current IIN ±10 mA 
Allowable Power Dissipation Pdmax 300 mW 
Operating Temperature Topg -40 to +85 oc 
Storage Temperature Tstg -65 to +150 oc 

Allowable Operating Range at Ta=-40 to +85°C ,Vss=OV 
Supply Voltage 
Input Voltage 

Equi~alent Circuit 
(1/2 LoC4012B) 

IN1 
IN2 G:--,-,----l__J 

IN3 n....~--r-..... 

IN4 0...-..---1__.;1 

Vnn 
VIN 

3 to 18 v 
o toVnn v 

Pin Assignment (tio view) 

WT1 IN!-1 INl-2 IN1-3tN1-4 Nt V55 

Case Outline 3003A-D14IC 

(unit:11111) c 
"' • d 

~:::::::m : 
, 7 

r----19.2 

SANYO: DIP14 

341 



LC4012B 

Electrical Characteristics at Ta=25°C,Vss=OV min typ max 
"H" Level output Voltage VoH v00=5V, [IouTJ<luA, v1N=Vss, Voo 4.95 5.00 

v00=1ov, " " 9.9510.00 
Voo=l5V, 14.9515.00 

"L" Level Output Voltage VoL Voo=5V, \rouTl<luA, VrN=Voo 
Voo=lOV, 
Voo=l5V, 

o.oo 0.05 
0.00 0.05 
0.00 0.05 

"H" Level output Current r 0H v00=5V,v0 =4.6V,VrN=Vss,Voo 
Voo=lOV,Vo=9.5V, 
Voo=l5V,Vo=l3.5V 

-0.16 -0.5 

"L" Level Output Current IoL Voo=5V,V0 =0.4V,VrN=Voo 
Voo=lOV,Vo=O.SV, 

"H" Level Input Voltage 

"L" Level Input Voltage 

"H" Level Input Current 
"L" Level Input Current 
Quiescent Device Current 

Input Capacitance 

Voo=l5V,Vo=l.5V, 
Vrn Voo=5V, Vo=O. 5Vor4. 5V, [Iol<luA 

Voo=lOV,Vo=lVor9V, 
Voo=l5V, V0 =1. 5Vorl3. 5V, " 

VrL Von=5V,Vo=4.5V, /IouTl<luA 
Voo=lOV,Vo=9.0V, 
Voo=l5V,Vo=l3.5V, 

IrH Voo=l8V,VrH=l8V 
IrL Voo=l8V,VrL=OV 
Ioo v00=5V,Vi=v88 ,v00 

Voo=lOV, " 
Voo=l5V, 

Electrical Characteristics at Ta=-40°c 
"H" Level output Voltage VoH v00=5V, lrouTl<luA, VrN=Vss, v0o 

Voo=lOV, 
Voo=l5V, 

"L" Level Output Voltage VoL v00=5V, lrouTI <luA, VrN=Voo 
Voo=lOV, 
Voo=l5V, 

"H" Level Output Current IoH v00=SV,vo=4.6V,VrN=Vss,Voo 
v00=10V,v0 =9.5V, 
Voo=l5V,v0 =13.5V, 

"L" Level Output Current IoL v00=5V,v0 =0.4V,VrN=v00 

"H" Level Input Voltage 

"L" Level Input Voltage 

"H" Level Input Current 

Voo=lOV ,v0 =0. 5V, 
Voo=l5V,vo=l.5V, " 

Vrn v00=5V,v0 =0.5Vor4.5V, lrol<luA 
Voo=lOV,v0 =1Vor9V, 
v00=15V, v0 =L 5Vorl3. 5V, 

VIL Voo=5V,Vo=4.5V, \rouTl<luA 
Voo=lOV,Vo=9.0V, 
Voo=l5V,Vo=l3.5V, 

IrH Voo=l8V,VrH=l8V 
"L" Level Input Current IIL Voo=l8V,VrL=OV 
Quiescent Device Current loo v00=5V,Vi=Vss,Voo 
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Voo=lOV, 
Voo=l5V, " 

-0.4 -1.2 
-1.2 -6.0 
0.44 1.5 
1.1 3.5 
3.0 15 
3.5 2.75 
7.0 5.5 

11.0 8.25 
2.25 1. 5 

4.5 3.0 
6.75 4.0 
lCJS 0.3 

-10-S -0.3 
0.01 1.0 
0.01 2.0 
0.02 4.0 

5 7.5 

min typ max 
4.95 
9.95 

14.95 
0.05 
0.05 
0.05 

-0.2 
-0.5 
-1.4 
0.52 
1. 3 
3.6 
3.5 
7.0 

11.0 
1.5 
3.0 
4.0 
0.3 

-0.3 
1.0 
2.0 
4.0 

unit 
v 
v 
v 
v 
v 
v 

mA 
mA 
mA 
mA 

mA 
mA 

v 
v 
v 
v 
v 
v 

uA 
uA 
uA 
uA 
uA 
pF 

unit 
v 
v 
v 
v 
v 
v 

rnA 
rnA 
rnA 
mA 

mA 

rnA 
v 
v 
v 
v 
v 
v 

uA 
uA 
uA 
uA 
uA 



LC4012B 

Electrical Characteristics at Ta=+85°c,vss=ov 
"H" Level output Voltage v0 H v00=5V, IIouTl(luA, v 1N=Vss, Voo 

v 00=10V, " " 
Voo=l5V, 

"L" Level Output Voltage VoL Voo=5v,lrOlJTl<1uA,VrN=VDD 
VDo=lOV, 11 

VDo=l5V, 
"H" Level Output Current r 0H VDD=5V,v0 =4.6V,VrN=Vss,VDo 

VDD=lOV,Vo=9.5V, 
VDD=l5V,Vo=l3.SV 

"L" Level Output Current IoL VDD=SV,V0 =0.4V,VrN=VDD 
VDD=lOV,Vo=O.SV, 
VDD=l5V, Vo=l. sv, 

"H" Level Input Voltage VrH VDD=SV,V0 =0.SVor4.SV,Jr 0 l<luA 
VDo=lOV,Vo=lVor9V, 
VDo=lSV,Vo=l.5Vorl3.SV," 

"L" Level Input Voltage VIL VDo=5V,Vo=4.5V,IIouTl<-luA 
VDD=lOV,Vo=9.0V, 
VoD=l5V,Vo=l3.5V, 

"H" Level Input Current IIH VDD=l8V,VIH=l8V 
"L" Level Input Current IIL Voo=l8V,VIL=OV 
Quiescent Device Current IDD VoD=SV,Vi=Vss,VDD 

VoD=lOV, " 
VoD=lSV, 

min typ max unit 
4.95 v 
9.95 v 

14.95 v 
0.05 v 
0.05 v 
0.05 v 

-0.12 mA 
-0.3 mA 
-1.0 mA 
0.36 mA 
0.9 mA 
2.4 mA 
3.5 v 
7.0 v 

11.0 v 
1. 5 v 
3.0 v 
4.0 v 
1.0 uA 

-1.0 uA 
7.5 uA 

15 uA 
30 uA 

Note) Current .direction ; +, no sign: Flowing in to SSI, - : Flowing out of SSI. 

Switching Characteristics at Ta=25±2°C,CL=50pF,v55=ov 
"H" Level Propagation Delay Time tpLH Voo=5V 

VoD=lOV 
VDo=l5V 

"L" Level Propagation Delay Time tpHL VDD=5V 
VDo=lOV 
VDD=l5V 

Rise Time tTLH VDD=5V 
(trl VDD=lOV 

VDD=l5V 
Fall Time tTHL VDD=5V 

(tf) VoD=lOV 
VDD=lSV 

Switching.time test circuit and wavefonn 

CLr sop 

min typ 
200 
100 

80 
180 

90 
70 

130 
65 
50 

100 
so 
40 

max unit 
400 ns 
200 ns 
160 ns 
350 ns 
175 ns 
125 ns 
400 ns 
200 ns 
160 ns 
200 ns 
100 ns 

80 ns 
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3003A 

CMOS IC 

CMOS Logic 8-Series 
Dual D-Type Flip-Flop 

® 8768 

The LC4013B is an IC that consists of two independent D-type flip-flops (EIA/JEDEC 
standards-met IC product) having such features as wide operating voltage range, 
high noise margin, low power dissipation, etc. 

Absolute Maximum Ratings at 
Maximum Supply Voltage 
Input Voltage 

Ta=25°C,Vss=OV 
v00max 
VIN 

Vsg-0.5 to Vss+20 
Vss-0. 5 to v00+o. 5 
v88-o. 5 to v00+o. 5 

±10 
300 
260 

unit 
v 
v 
v Output Voltage 

Input Current 
Allowable Power Dissipation 
Lead Temperature and Time 
Operating Temperature 
Storage Temperature 

vouT 
Im 
Pdmax 
Tsol 
Topg 
Tstg 

Allowable Operating Range 
Supply Voltage 

at Conditions 

Input Voltage 
Voo 
VIN 

t=lOsec 

at TJl.=25°C,Vss=OV 
Ta=-40°C to +85°C 

-40 to +85 
-65 to +150 

min 
3 
0 

typ max 
18 

VDD 

mA 
mW 
oc 
oc 
oc 

unit 
v 
v 

Truth Table Logic Diagram (1/2 LC4013B) 
INPU'IS our PUTS RESET ~ (10 pin) 

CL6 D s ® Qn+I ~+I 

* ., H L H L 

* * L H L H 

* * H H L H 

s L L L L H 

s H L L H L 

L * L L Qn· Qn" 
CLOCK 3(11pinl 

,. : Dorit Care 
6 : Level Change 
• • No Change 

Pin Assignment and Block Diagram 

Yoo Q2 ~ CLOCK 2 REsET2 ar..TA2 SET2 

Q1 Qi CLOCKl RESET! QA[ljl.1 SETI V55 
(Top Vi~w} 
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Case Outline 3003A-D14IC 
(unit:mm) t 

J4 ' 

~:::::::m 
I 7 

*!:' t2 =r ... 
• 54 

SANYO: DIP14 



LC4103B 

min typ max unit 
Data Setup Time tset upVoo=5V 160 ns 

Voo=lOV 80 ns 
voo=l5v 40 ns 

Clock Frequency fclk Voo=5V DC 1.0 MHz 
VDo=lOV DC 2.0 MHz 
vDD=l5V DC 3.0 MHz 

Clock Rise/Fall Time trclk, Voo=5V 20 us 
tfclk Voo=lOV 2.5 us 

v00=15v 1.0 us 
Set/Reset Pulse Width tw S, R VDD=5V 300 ns 

VDD=lOV 200 ns 
vDD=l5v 160 ns 

Electrical Characteristics at Ta=-40°C,Vss=OV min typ max unit 
11H11 Level Output Voltage VoH VDD=5V, IIouTl<luA, VIN=Vss, vDD 4.95 v 

VDo=lOV, 9.95 v 
v00=15V, II 14.95 v 

"L" Level Output Voltage VoL vDD=5V, IIouTl<.luA, vrn=Vss, v0D 0.05 v 
Voo=lOV, 0.05 v 
v00=15V, II 0.05 v 

"H" Level Output Current IoH vD0=5V,v0=4.6V,VI~Vss,VoD -0.2 rnA 

VoD=lOV,v0 =9.5V, -0.5 rnA 
v00=15V,v0 =13.5V, -1.4 rnA 

"L" Level Output Current IoL Voo=5V,vo=0.4V,VIN=Vss•VDD 0.52 rnA 

VDo=lOV,v0 =0.5V, 1. 3 rnA 

VDD=l5V ,v0 =1. 5V, 3.6 rnA 

"H" Level Input Voltage Vm VDo=5V, v0 =0. 5Vor4. 5V, IIoUTl<luA 3.5 v 
Voo=lOV,v0 =1.0Vor9.0V 7.0 v 
VDD=15V,v0 =1.5Vorl3.5V, II 11.0 v 

"L" Level Input Voltage VIL VDD=5V, v0 =0. 5Vor4. 5V, IIouTl<luA 1.5 v 
VoD=lOV ,v0 =1. 0Vor9. ov, 3.0 v 
VDo=l5V,v0 =1.5Vorl3.5V, 4.0 v 

Input Leak Current Im VDo=l8V,Vm=l8V 0.3 uA 
IIL VDo=l8V,VIL=OV -0.3 uA 

Quiescent Device Current Ioo VDo=5V,VIN=Vss,Voo 4.0 uA 
VDD=lOV, 8.0 uA 
VDo=l5V, II 16.0 uA 

Electrical Characteristics at Ta=25°C±2°C,Vss=OV min typ max unit 
"H" Level Output Voltage VoH vDD=5v, IIouTJ<luA, Vrn=Vss, v00 4.95 5.00 v 

Voo=lOV, " 9.951000 v 
VoD=l5V, 14.95 15 00 v 

"L" Level Output Voltage VoL VoD=5V,IIouTl<luA,VIN=VDo 0.00 0.05 v 
VoD=lOV, o.oo 0.05 v 
VDo=l5V, 0.00 0.05 v 

"H" Level Output Current IOH Voo=5V,Vo=4.6V,VIN=Vss,Voo -0.16 rnA 
Voo=lOV,Vo=9.5V, -0.4 rnA 

Voo=l5V,Vo=l3.5V -1.2 rnA 
'~L" Level Output Current IoL Voo=5V,Vo=0.4V,VIN=Voo 0.44 rnA 

VDo=lOV,Vo=0.5V, 1.1 rnA 
Voo=l5V, V0 =1. 5V, 3.0 rnA 

"H" Level Input Voltage Vrn Voo=5V, V0 =0. 5Vor4. 5V, \I0 \<1uA 3.5 2.75 v 
Voo=lOV,Vo=lVor9V, 7.0 5.5 v 
Voo=l5V, V0 =1. 5Vorl3. SV, " 11.0 8.25 v 

"L" Leve],. Input Voltage VIL Voo=5V, V0 =0. 5Vor4. 5V, IIof<luA 2.25 1. 5 v 
Voo=lOV,Vo=lVor9V, 4.5 3.0 v 
Voo=l5V, V0 =1. 5Vorl3. sv, " 6.75 4.0 v 

Input Leak Current Im Voo=l8V,Vm,;,18V lif 0.3 uA 
IIL VoD=l8V,VIL=OV -105 -0. 3 uA 
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LC4013B 

Quiescent Device Current Ioo Voo=5V,VIN=Vss,Voo 
Voo=lOV, " 
Voo=l5V, " 

Electrical Characteristics at Ta=±85°C,Vss=OV 
"H 11 Level Output Voltage VoH Vnn=5V, IIcmT l<luA, VIwvss, Vnn 

Vnn=lOV, 
Vnn=l5V, " 

"L" Level Output Voltage VoL Vnn=5V,IIouTl<luA,VIwVnn 
Vnn=lOV, 
Vnn=l5V, 

"H 11 Level Output Current IoH Vnn=SV,vo=4.6V,VIN=V5s,Vnn 
Vno=lOV,vo=9.5V, 
Vnn=l5V,v0 =13.5V, 

"L" Level Output Current IoL Vnn=5V,vo=0.4V,VIN=Vno 
Vnn=lOV ,v0 =0.5V, 11 

Vnn=lSV ,v0 =1.5V, 11 

"H 11 Level Input Voltage VIH Vno=SV ,v0 =0. 5Vor4. 5V, II 0 j(luA 
Von=lOV,v0 =1Vor9V, 
Vnn=lSV, v0 =1. 5Vorl3. 5V, 

11 L11 Level Input Voltage VIL Von=SV,v0 =0.5Vor4.5V,IIol(luA 
Vno=lOV,v0 =1Vor9V, 
v0 n=l5V, v0 =1. 5Vorl3. sv, 

Input Leak Current IIH Vno=l8V,VIH=l8V 
IIL Von=l8V,VIL=OV 

Quiescent Device Current Ino Vno=SV ,·VrN=Vss, Vnn 
Vno=lOV, 
Von=lSV, 

(Note) Current direction t_• no sign : Flowing into SSI. 
: Flowing out of SSI. 

Switching Characteristics at Ta=25°C,Vss=OV,CL=50pF 
Output Rise Time TTLH Vnn=5V 

Output Fall Time 

Data Setup Time 
Ctset up mini) 

Clock Rise/Fall Time 

Ctr> v0 n=lOV 
Vnn=l5V 

TTHL Vi)n=5V 
(tf) Voo=lOV 

Voo=l5V 
tset I.I> Voo=5V 

Voo=lOV 
Voo=l5V 

tr elk v00=5V 

Clock Frequency 
(of max) 

tf elk Voo=lOV 
Voo=l5V 

fclk Voo=5V 
Voo=lOV 
Voo=l5V 

"H" Level Propagation Time tprn Voo=5V 
(elk -+ Q, Q> v00=10V 

Voo=l5V 
"L" Level Propagation Time tPHL Voo=5V 
(elk-+ Q,Q) v0o=lOV 

Voo=l5V 
"H" Level Propagation Time tplii Voo=5V 
(RESET,SET-+ Q,Q) Voo=lOV 

Voo=l5V 
"L" Level Propagation Time tPHL Voo=5V 
(RESET ,SET-+ Q,Q) Voo=lOV 

Voo=l5V 
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min typ max unit 
0.01 4.0 uA 
0.01 8.0 uA 
0.01 16.0 uA 

min 
4.95 
9.95 

14.95 

-0.12 
-0.3 
-1.0 
0.36 
0.9 
2.4 
3.5 
7.0 

11. 7 

min 

1.0 
2.0 
3.0 

typ 

typ 
130 

65 
50 

100 
50 
40 
40 
20 
10 

2.0 
4.0 
6.0 
350 
150 
100 
300 
150 
100 
250 
150 
100 
250 
150 
100 

max unit 
v 
v 
v 

0.05 v 
0.05 v 
0.05 v 

mA 

mA 

mA 

mA 

mA 

mA 

v 
v 
v 

1.5 v 
3.0 v 
4.0 v 
1.0 uA 

-1.0 uA 
30 uA 
60 uA 

120 uA 

max unit 
400 ns 
200 ns 
160 ns 
200 ns 
100 ns 

80 ns 
160 ns 

80 ns 
40 ns 
20 us 

2.5 us 
1.0 us 

MHz 
MHz 

700 ns 
300 ns 
200 ns 
600 ns 
300 ns 
200 ns 
500 ns 
300 ns 
200 ns 
500 ns 
300 ns 
200 ns 



Reset Pulse Width 
Set Pulse Width 

Switching Time Test Waveform 

LC4013B 

tw R, Voo=SV 
tw s v00=1ov 

Voo=lSV 

min typ 
150 
100 

80 

max unit 
300 ns 
200 ns 
160 ns 

1. fmax¢, tpLH, tpHL (CF-Q,Q), tr, tf, tr¢, tf¢ 2. tw, tpLH• tPHL (CL, FR-Q,Q) 

2Dns 20 ns 20ns 20ns 

lw 20ns 20ns 

CLEAR 

tr 

Q Q so•i. 

tpLH tpHL 
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LC4013BM Ill CMOS IC 

CMOS Logic B-Series 
Dual D-Type Flip-Flop 

® 1347A 

The LC4013BM is an IC that consists of two independent D-type flip-flops (EIA/JEDEC re9uirements-met IC 
product) having such features as wide operating voltage range, high noise margin, low power dissipation, etc. The use 
of miniflat package permits sets to be small-sized. 

Absolute Maximum Ratings at T a=25°C, Vss=OV 
Maximum Supply Voltage Voo max Vss-0.5 to Vss+20 

Vss-0.5 to Voo+0.5 
Vss-0.5 to Voo+0.5 

±10 

unit 
v 
v 
v 

Input Voltage V1N 
Output Voltage VouT 
Input Current llN 
Allowable Power Dissipation Pd max 
Operating Temperature T opg 
Storage Temperature T stg 
Lead Temperature Time T sol 

Allowable Operating Range at T a=25°C, Vss=OV 

Ta~B5°C 150 
-40 to +85 

-65 to +150 
t=10sec 260 

mA 
mW 

oc 
oc 
oc 

typ max unit 
Supply Voltage Voo T a=-40 to +B5°C 

min 
3 18 v 

Truth Table 

INPUTS OUTPUTS 

CL /'i D s ® Qn+1 Qn+I 

* * H L H L 

* 
* s 
s 
_J 

* 
* 
L 

H 

* 
* /'i 

• 

L 

H 

L 

L 

L 

H L 

H L 

L L 

L H 

L Qn. 

Don't care 
Level Change 
No Change 

H 

H 

H 

L 

Qn. 

Pin Assignment and Block Diagram 

Voo a2 a2 CLOCK2 RESET2 DATA2 SET2 

6 

01 Ql ClOCKl RESET1 DAOlll SET1 VSS 

(Top View) 

(continued on next page) 

Equivalent Circuit (1/2 LC4013BMI 

RESET HIOpin) 

'x">-------l 
'--------~? 

? 1!12p"/J1 

~ '::; f _~~put ~ .. Totector 

Case Outline 3034A-Ml4IC 
(unit:mm) 

U I a -rr;( 
• on • .. ; '° 

_J_ ~ I 
_j_ 

~ 0.15 

·~rt~ SA:;yo, MFP 14 

1.27 1.2' 

For details, refer to the description of the LC4013B. 

348 



CMOS IC 

CMOS Logic B-Series ~ l\r)i\111 Dual 4-Stage Static Shift Register 

3006A 

® 1006B 

The LC4015B is a dual 4-stage static shift register having such features as 
wide operating voltage range, high noise margin, low power dissipation. Each 
output is independent. It is possible to clear all outputs by applying 
asynchronous reset input externally at any time. (Equivalent to B series) 

Absolute Maximum Ratings at Ta=25°C, Vss=OV 
Maximum Supply Voltage VDD max 
Input Voltage VIN 
Input Current IIN 
·Allowable Power Dissipation Pd max Ta~85°C 
Operating Temperature Topg 
Storage Temperature Tstg 

Allowable Operating 
Supply Voltage 
Input Voltage 

Ranges at Ta=-40 to +85°C,Vss=OV 
VDD 
VIN 

-0.5 

unit 
-0.5 to +20 v 
to VDD+0.5 v 

±10 mA 

300 mW 
-40 to +85 oc 

-65 to +150 oc 

unit 
3 to 18 v 

0 to VDD v 

Electrical Characteristics at Ta=-40°C,Vss=OV min typ max unit 
"H" Level Output VOH VDD=5V, IIouTi.<::.luA,VIN=VDD•Vss 4.95 v 
Voltage VoD=lOV, 9.95 v 

VDD=l5V, 14.95 v 
"L" Level Output VOL VDD=5V, IIouTlzluA, VIN=VDD• Vss 0.05 v 
Voltage Voo=lOV, 

Voo=l5V, 

Equivalent Circuit 
(1/2 LC4015B) 51131 Ql 

CLOCK CLOCK CLOCK 

Input Output 
D R clock a;-"ja~a;Ja. 
0 0 _r o1a~laJa, 
1 0 _r 1]aJa,]a, 

* 0 _r no chanse 

l>!<(l * o1oJo]o 

CLOCK 

0.05 
0.05 

(continued on the next page) 

Pin Assignment 
DATA1 RESET1 QH Q2-1 QJ-1 04·2 CLDCK2 

CLOCK1 Q~-1 Q3·2 Q2·2 Ql-2 RESET2 DATA2 

Case Outline 
(unit: mm) 

3006A- 016 IC 

~~ : : : : : : ~ill m; 
1 , ~ 

.,____19.2 

v 
v 

I, I ill~ 

0."8~j; SANYO: DIP16 ~~ll~~~t 
2.54 
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LC4015B 
min typ max unit 

"Hi" Level Output IoH VDD=5V,Vo=4.6V,VIN=VDD,Vss -0.2 mA 
Current VDD=lOV,Vo=9.5V, -0.5 mA 

VDD=l5V,Vo=l3.5V, -1.4 mA 
"Lo" Level Output IOL VDo=5V,Vo=0.4V,VIN=VDD,Vss 0.52 mA 
Current VDD=lOV,Vo=0.5V, 1.3 mA 

VDD=l5V,Vo=l.5V, 3.6 mA 
"Hi" Level Input VIH vDo=5V,Vo=0.5Vor4.5V,JiouTj..:'.'..luA 3.5 v 
Voltage VDo=lOV,Vo=l.Oor9.0V, 5.0 v 

VDo=l5V,Vo=l.5Vorl3.5V, 11.0 v 
"Lo" Level Input VIL VDo=5V, Vo=O. 5Vor4. 5V, I IouTl<luA 1. 5 v 
Volta.~e VDD=lOV,Vo=l.OVor9.0V, 3.0 v 

VDD=l5V,Vo=l.5Vorl3.5V, 4.0 v 
"Hi" Level Input IIH VDD=l8V,VIH=l8V 0.3 uA 
Current 
"Lo" Level Input IIL VDD=l8V,VIL=OV -0.3 uA 
Current 
Quiescent Current IDD VDD=5V,VIN=Vss,VDD 20 uA 
Dissipation VDD=lOV, 40 uA 

VDD=l5v, 80 uA 

Electrical Characteristics at Ta=25±2°C,Vss=OV min typ max unit 
"Hi" Level .output VOH VDD=5V,jiouTj..:'.'..luA,VIN=VDD,Vss 4.95 5.00 v 
Voltage VDD=lOV, 9.95 10.00 v 

VDD=l5V, 14.95 15.00 v 
"Lo" Level Output VOL VDD~5v, I IouTj<luA, VIN=VDD, vss 0.00 0.05 v 
Voltage VoD=lOV, 0.00 0.05 v 

VDD=l5v, 0.00 0.05 v 
"Hi" Level .Output IoH VDD=5V,Vo=4.6V,VIN=VDD,Vss -0.16 -0.36 mA 

Current VDD=lOV,Vo=9.5V, -0.4 -0.9 mA 
VDD=l5V,Vo=l3.5V, • -1. 2 -3.5 mA 

11 Lo" Level Output IOL VDD=5V,Vo=0.4V,VIN=VDD,Vss 0.44 0.88 mA 

Current VDD=lOV,Vo=0.5V, 1.1 2.25 mA 
VoD=l5V,Vo=l.5V, 3.0 8.8 mA 

"Hi" Level Input VIH VDD=5V,Vo=0.5Vor4.5V,jiouTl<luA 3.5 2.27 v 
Voltage VDD=lOV,Vo=l.OVor9.0V, 7.0 5.5 v 

VDD=l5V,Vo=l.5Vorl3.5V, 11.0 8.25 v 
"Lo" Level Input VIL VDD=5V,Vo=0.5Vor4.5V,,IouTj..(luA 2.25 1. 5 v 
Voltage VDD=lOV,Vo=l.OVor9.0V, 4.5 3.0 v 

VDD=l5V,Vo=l.5Vorl3.5V, 6.75 4.0 v 
"Hi" Level Input Im VDD=l8V,Vrn=l8V 10-5 0.3 uA 
Current 
"Lo" Level Input IIL VDD=l8V,VIL=OV -10-5-o.3 uA 
Current 
Quiescent Current IDD VDD=5V,VIN=Vss,VDD 0.005 20 uA 
Dissipation VDo=lOV, 0.010 40 uA 

VDo=l5v, 0.015 80 uA 
Input Capacitance CIN 5 7.5 pF 

Electrical Characteristics at Ta=+85°C,Vss=OV min typ max unit 
"Hi" Level Output VoH VDD=5V,J IOUTf<.luA,VIN=VDD,Vss 4.95 v 
Voltage VDD=lOV, 9.95 v 

VoD=l5V, 14.95 v 
"Lo" Level Output VOL VoD=5V, I IouTj<luA, vrn=VDD, vss 0.05 v 
Voltage VoD=lOV, 0.05 v 

VoD=l5V, 0.05 v 

(continued on the next page) 
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"Hi" Level Output 
Current 

"Lo" Level Output 
Current 

"Hi" Level Input 
Voltage 

"Lo" Level Input 
Voltage 

"Hi" Level Input 
Current 
"Hi." Level Input 
Current 
Quiescent Current 
Dissipation 

LC4015B 

IoH VDD=5V,Vo=4.6V,VrN=VDD1Vss 
VDD=lOV,Vo=9.5V, 
VDD=l5V,Vo=l3.5V, 

IoL VDD=5V,Vo=0.4V,VrN=VDD1Vss 
VDD=lOV,Vo=0.5V 
VDD=l5V,Vo=l.5V, 

min 
-0.12 
-0.3 
-1.0 
0.36 
0.9 
2.4 

VIH VDD=5V,Vo=0.5Vor4.5V,jiouTj~luA 3.5 
VDD=lOV,Vo=l.OVor9.0 11 7.0 
VDD=l5V, Vo=l. 5Vorl3. 5V, 11 11. o 

VIL VDD=5V,Vo=0.5Vor4.5V,jiouTj<::'..luA 
VDD=lOV,Vo=l.OVor9.0V, 
VDD=l5V,Vo=l.5Vorl3.5V, 

IIH VDD=l8V,VrH=l8V 

!IL VDD=l8V,VrH=OV 

IDD VoD=5V,VIN=Vss,VDD 
VDD=lOV, " 

typ max unit 
mA 
mA 
mA 
mA 
mA 
mA 

1.5 
3.0 
4.0 
1.0 

-1.0 

150 
300 

v 
v 
v 
v 
v 
v 

uA 

uA 

uA 
uA 

VDD=l5V,VrN=Vss,VDD 600 uA 
(Note) Current direction {+_ (no sign) '.. Flowing into device 

Flowing out of device 

Switching Characteristics at Ta=25±2°C,Vss=OV,CL=50pF 
Output Rise Time tTLH VDD'=5V 

(tr) VDD=lOV 
VDD=l5v 

Output FalI Time tTHL VDD=5V 

"Hi" Level 
Propagation Delay 
Time 
"Lo" Level 
Propagation Delay 
Time 

II 

Maximum Clock 
Frequency 

Minimum Clock 
Pulse Width 

Maximum Clock 
Rise,Fall Time 

Minimum Reset 
-Pulse .Width 

Minimum Data 
Set-up Time 

(tf) VDD=lOV 
VDD=l5v 

tPLH VDD=5V clock-Q,Waveform 1 
VDD=lOV 
VDD=l5v 11 

tPHL VDD=5V clock-Q,Waveform 1 
VDD=lOV 
VDD=l5V " 
VDD=5V Reset~ Q, Waveform 2 
VDD=lOV 
VDD=l5v " 

fmax VDD=5V Waveform 1 
VDD=lOV 
VDD=l5V 

tw(~) VDD=5V Waveform 1 
VDD=lOV 
VDD=l5V 

tr(¢) VDD=5V Waveform 1 
tf(¢) VDD=lOV 

VDD=l5V 
tw(R) VDD=5V Waveform 2 

VDD=lOV 
VDD=l5v u 

ts VDD=5V Waveform 1 
VDD=lOV 1J 

VDD=l5V 

min 

1.0 
2.5 
3.0 

typ 
1.30 

65 
50 

100 
50 
40 

280 
130 
llO 
240 
ll5 

90 
350 
150 
120 
2.5 
7.0 
8.0 
185 

85 
55 

150 

75 
60 

150 
100 

60 

max unit 
400 ns 
200 ns 
160 ns 
200 ns 
100 ns 

80 ns 
600 ns 
300 ns 
250 ns 
600 ns 
300 ns 
250 ns 
700 ns 
300 ns 
200 ns 

MHz 
MHz 
MHz 

500 ns 
200 ns 
150 ns 

20 
2.5 
1.0 
300 

150 
130 
300 
200 
150 

us 
us 
us 
ns 

ns 
ns 
ns 
ns 
ns 
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LC4015B 

Switching Time Test Circuit and Waveform 
Test Circuit 

TABLE 

TABLE 
No. 

I 

2 

352 

... 
..J 
m 
< .... 

MEASURE 
MODE 

tset-up 
tpt,H,tPHL 

tw.tprtr 
(CLEAR 

DATE Reset clock 

P.G. I GND P.G.2 

VDD P.G.I P.G.2 

Waveform 1 

DATA 
(P.Gl) 

Q 

Waveform 2 

'20ns 

--------- voo 

'20ns 



3DD3A 

CMOS IC 

CMOS Logic B-Series 
Quad Bilateral Switch 

(EJ 10248 

The LC40168 is a bilateral switch (also called analog switch) IC (meeting EIA/JEDECstandards)having such features 
as wide operating voltage range, high noise margin, low power dissipation, etc. It has 4 independent bilateral switches. 
Setting control input (CONT) at "H" level causes the switches to be conducting, thereby resulting in a low impedance 
between input and output; and setting control input (CONT) at "L" level causes the switches to be nonconducting, 
thereby resulting in a high impedance between input and output. 

On Resistance (R on) 

Off Resistance (Roff) 

soon (tvpl: voo=1ov 
2son (typ): v 0 0=15v 
Roff (typ) >109 0 

Absolute Maximum Ratings/T a=25°C, Vss=OV unit 
Maximum Supply Voltage Voo max -0.5 to +20 v 

Input Voltage V1N -0.5 to Voo+0.5 v 

Input Current llN ±10 mA 
Allowable Power Dissipation Pct max T a:;;85°C 300 mW 

Operating Temperature Topg -40 to +85 oc 
Storage Temperature Tstg -65 to +150 oc 
Lead Temperature. Time Tsol t=10sec 260 oc 

Allowable Operating Ranges/T a=-40 to +85°C, Vgs=OV unit 
Supply Voltage 
Input Voltage 

Equivalent Circuit (1/4 LC4016B) 
voo 

IN/OUT 
e>---+---+--__. 

7 14,6,77) 

voo 

Voo 
V1N 

3 to 18 v 
o to Voo v 

Pin Assignment and Block Diagram sw o sw c 

OUT/IN 
----0 

213.9.10) 

voo 
--a 

74 

Vss 
-E--0 

1 

IN/ OUT/ OUT/ IN/ 
VOO CONT A CONT B OUT IN IN OUT 

IN/ 
OUT 

SW A 

IN/ CONT B CONTC VSS 
OUT 

SW B 

Case Outline 3003A-D141C c 
(unit: mm) " s 0 

~:::::::m . 
7 1 

r--19.2 

SANYO: DIP14 
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LC4016B 

Electrical Characteristics/T a"'-40°C, Vss=OV min typ max unit 

Input "H" Level Vrn 
v - 5v Current between input 3.5 v oo- •and output=10µA 

Control Voltage Voo=lOV, II 7.0 v 

voo=1sv, II 11.0 v 
Input "L" Level VrL voo=5V Current between input 1.0 v 

' and output= 10µA 
Control Voltage Voo= lOV, II 1.0 v 

v00 = 1sv, II 1.0 v 

On Resistance RoN Voo= 1 OV' VIN= 1 ov 600 0 

Voo= lOV. VIN=5V 1300 0 

Voo= 1 OV' VIN=o. 25V 600 0 

Voo= 15V' VIN= 15V 430 0 

Voo= 15V, VIN=7.5V 800 0 

Voo= 15V' VIN=O. 25 430 0 

Voo=5V, Vss= -5V, VIN=5V 600 0 

Voo=5V .Vss=-5v, vrn=±o. 25V 1300 0 

Voo=5V' Vss= -5V' VIN= -5V 600 0 

Voo=7.5V' Vss=-7. 5V, Vrn=7. 5V 430 0 

voo=7.5V ,Vss= -7.5V, vrn=±o. 25 800 0 

Voo=7.5V' Vss=-7.5V' VIN= -7. 5V 430 0 

Input/Output Io pp Voo = 18V' VIN= 18V' VouT=ov ±250 nA 

Leak Current (Switch off) v00 = 18V, Vrn=ov, VoUT= I 8V ±250 nA 

Quiescent Current roo voo=sv, VcIN=Voo, Vss 1.0 µA 

Dissipation Voo=1ov, II 2.0 µA 

v0o=15V, II 4.0 µA 

Control Input Current Im Voo= 18v, vrn= 18V o.3 µA 

IrL voo=18v,vrn=ov -0.3 µA 

Electrical Characteristics/T 1=25°C±2°C, Vss=OV min typ max unit 

Input "H" Level VIH VDD- 5v Current between input 
- •and output=10µA 3.5 2.4 v 

Control Voltage Voo=IOV, II 7.0 4.8 v 

v00 =15v, II 11.0 7.2 v 

lnpu.t "L" Level VrL voo=5V, Current between input I. 7 1.0 v 
and output=10µA 

Control Voltage voo=1ov. II 1. 7 1.0 v 
v00 = 15v, II I. 7 1.0 v 

On Reistance RoN Voo=5V, vIN=5V 600 0 

Voo=5V,VIN=2.5V 6000 0 

Voo=5V, vrn=o. 25v 600 0 

Voo=1ov,vrn=1ov 250 700 0 

Voo= I ov' VIN=5V 600 1500 0 

Voo= 1 ov, vrn=o. 2sv 250 700 0 

Voo= 15V' VIN= 15V 200 500 0 

Voo= f5V .vrn=7. 5V 300 950 0 

Voo= 15V ,VIN=0.25V 200 500 0 

Voo=5V, vss=-5v,vrn=5V 250 700 0 

v00=5v, Vss= -5V, vrn=±o.25 600 1500 0 

Voo=5V' Vss= -5V. vrn=-5V 250 700 0 

voo=7.5V, Vss= -7. sv, vrn=7.5V 200 500 0 

Voo=7.5V' Vss= -7. 5V, VIN=±o. 25V 300 950 0 

Voo=7 .5V, Vss= -7.5V, VIN= -7.SV 200 500 0 

60N Resistance ll RoN Voo=SV. Vss= -sv 15 0 

(between Any 2 Switches) Voo=7. sv. Vss=-1.sv 10 0 

(continued on next page} 
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LC4016B 

min 

Input/Output IQFF VDD= 1 ov. vrn= 1 ov, VouT=ov 

Leak Current (Switch off) Voo = I OV. Vrn= ov. VoUT= I ov 

VDD= 18V. Vrn= 18V. VouT=OV 

1100= 18v, vrn=ov, VouT= 18V 

Quiescent Current Ioo 1100=5v, vcrn=voo. vss 

Dissipation Voo=IOV. II 

v00=15v, II 

Control Input Current Im Voo= I 8V. VIN.= 18V 

IIL Voo= 18V, VrL=OV 

Electrical Characteristics/T 8=+85°C, Vss=OV min 

Input "H" Level 
Control Voltage 

Input "L" Level 
Control Voltage 

On Relstance 

Input/Output 
Leak Current (Switch off) 

Quiescent Current 
Dissipation 

Control Input Current 

Vm Voo= 5v Current between input 
'and output=10µA 

3.5 

Voo= IOV, II 7.0 

Voo=15v, II 11.0 

VIL 1100 = 511 Current between input 
' and output= 10µA 

1100=1011, II 

voo=15v, II 

RON lloo= I OV' Vrn= I 011 

1100=1ov.vrn=5v 

lloo= I OV' Vrn=0.2511 

1100= 1511. 11rn= 1511 

1100= 1511. 11rn=7.511 

1100= 1511, vrn=o. 25v 

voo=~v. vss= -5V. vrn=5v 

v0o=5v. 11ss= -5V. vrn=±o. 2511 

1100 = 511. 11ss= -5v, 11rn= -511 

1100=7.511, 11ss=·-1.511. vrn=7. 5V 

1100 =1.511, 11ss= -7. 511. vrn=±o. 2511 

1100=7.5V, vss= -7. 511. 11rn= -7. 511 

IOFF 1100= 18v. vrn= 1811. vouT= 011 

voo = 18v. vrn= 011. vouT= 1811 

Ioo 1100=511. 11crn=1100. Vss 

1100= IOV, II 

v00=15v, II 

Im voo= 1811, 11rn= 1 sv 

IrL lloo=l811,llIL=OV 

Current Direction +(no sign): Flowing into device 
Flowing out of device 

typ max unit 

±0.01 ±125 nA 

±0.01 ±125 nA 

±0.1 ±250 nA 

±0.1 ±250 nA 

0.001 1.0 µA 

0.001 2.0 µA 

0.001 4.0 µA 
I 0-6 0.3 µA 

-10-• -0.3 µA 

typ max tini t 

v 

v 

v 

1.0 II 

t. 0 II 

1.0 v 

900 Q 

2000 Q 

900 Q 

650 [l 

1200 [l 

650 Q 

900 Q 

2000 [l 

900 Q 

650 [l 

1200 Q 

650 Q 

±1000 nA 

±1000 nA 

7.5 µA 

15 µA 

30 µA 

1.0 µA 

-1.0 µA 
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Switching Characteristics/T a=25±2°C, 

Propagation Delay Time tPLH 

(INPUT-OUTPUT) tpHL 

Propagation Time tPLH 

(Control-OUTPUT) tPHL 

Maximum Control 
Input Frequency 

f max(C) 

LC4016B 

Voo=5V .RL= I OkO ,CL=50pF' 

v00 =1ov. /1 /1 

v00=1sv, /1 /1 

Voo=5V,RL= IOkO ,CL=50p!i' 

voo=1ov, /1 /1 

v00= 1sv. 11 /1 

voo=5v ,cL = 1 spF 

voo=1ov, /1 

voo=15v, /1 

min 

Maximum Input/Output f max(I/O) Voo=5v,vss=-511,RL=2k0,CL=15pF %'1 

Propagation Frequency voo=5v, Vss=-5v ,RL= 1 OkO, /1 

11oo=sv,vss=-sv,RL=1ookO, /1 

Sine Wave Propagation Distortion Ratio voo=5v, Voo= -5V,RL= IOkO, r= I MHz %'2 

Feed Through (Switch off) voo=5V,Vss= -5V,RL= lkD._ %'3 

Input Capacitance Control input 
Switch 1/0 

f max (1/0): 20 log (Vos/Vis)=-3dB 

typ 

50 

20 

16 

100 

40 

35 

4.0 

10.0 

12.0 

8.5 

7.5 

5.0 

0.3 

600 

5 

4 

* 1 Vis: ±2.5Vp.p sine wave 
* 2 Vis: ±2.5Vp.p sine wave 
!*'3 Vis: ±2.5Vp.p sine wave fFEED THROUGH:20 log (Vos/Vis)=-50dB 

Electrical Characteristics Test Circuits and Waveforms 

max 

100 

40 

30 

140 

60 

50 

1. tPLH· tPHL (IN-OUT) Test Circuit 2. tPLH. tPHL (CONTROL-OUT) Test Circuit 
YOO Yoo 

YIN 

unit 

ns 

ns 

ns 

ns 

ns 

ns 

MHz 

MHz 

MHz 

MHz 

MHz 

MHz 

% 
KHz 

pF 

pF 

3. RoN Test Circuit voo 4. Feed Through (FEED THROUGH) Test Circuit 
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LC4016BM r:I CMOS IC 

CMOS Logic B-Series 
Quad Bilateral Switch 

® 11578 

The LC4016BM is a bilateral switch (also called analog switch) IC (meeting EIA/JEDEC standards) having such features 
as wide operating voltage range, high noise margin, low power dissipation, etc. It has 4 independent bilateral switches. 
Setting control input (CONT) at "H" level causes the switches to be conducting, thereby resulting in a low impedance 
between input and output; and setting control input (CONT) at "L" level causes the switches to be nonconducting, 
thereby resulting in a high impedance between input and output. Its mini flat package enables compactness of sets. 

Absolute Maximum Ratings/T a=25°C, Vss=OV unit 
Maximum supply voltage Voo max -0.5-+20 v 
Input voltage V1N -o.5-Voo+0.5 v 
Input current l1N ±10 mA 
Allowable power dissipation Pd max T a;S;85°C 150 mW 
Operating temperature T opg 
Storage temperature T stg 

-40-+85 oc 
-65-+150 o·c 

Allowable Operation condition/T a=-40 to +85°C, Vss=QV unit 
Supply voltage Voo 
Input voltage V1N 

Equivalent Circuit (1 /4 LC4016BM) 

IN OUT 

114.8,71) 

voo 

J voo 
--<-() 14 

V55 
--<-() 7 

3-18 v 
o-voo v 

Pin Assignment and Block Diagram 

7 

IN/OUT OUT/IN CONTB Vss 
OUT I IN IN /OUT CONT C 

SWA SWB 

Case Outline 3034A-M14IC 
(unit:mm) 

" ' 

CJ~Lml 
~~ !:l~ 51\"YO: MFP 14 

0.1 ~ 

1.27 1.24 

For details, refer to the description of to the LC4016B. 
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3006A 

Features and Functions 

CMOS IC 

CMOS Logic 8-Series 
Quad AND-OR Select Gate 

® 973B 

Wide operating voltage range, high noise immunity, low power dissipation 
4 AND-OR SELECT Gates (each consists of two 2-input AND gates driving a single 2-input OR gate.) 
Input signals of An. Bn (n=1 to 4) are selected by select inputs KA. Ke common to 4 circuits and are outputted 
to Dn (n=1 to 4). 
Suited for use in 4-bit 2-channel data selectors, multiplexers 

Pin Assignment (Top View) 

Truth Table 

An Bn KA 
0 0 I 

I 0 I 

0 I I 

I I I 

0 0 0 

I 0 0 

0 I 0 

I I 0 

0 0 I 

I 0 I 

0 I I 

I I I 

* * 0 
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KB 
0 

0 

0 

0 

I 

I 

I 

I 

I 

I 

I 

I 

0 

Xn 

0 

I 

0 

I 

0 

0 

I 

I 

0 

I 

I 

I 

0 

I : rHJ 
0: rLJ 

)Bi : dont care 

n : 1~4 

Equivalent Circuit 

74 
KB 

A4 75 

84 , 

A3 2 

r----------------1 
I I 
I I 
I I 
I I 
I 
I I 
L_ -- -- __________ ...J 
r---------------r 
I I 
I I 

I 
I 

L--------------~ 
r- -- -- - ---- ------1 

13 
X4 

A2 4 

5 

: I 
.,._ __ '--I _ 7,..7 X2 

I 
82 0----t-+--i I L_ -- ___________ _) 

r- ---------------, 
6 

Ai. o-~-+-t---t 
' I 

I 
I 

~--'---' _1,..0 XI 

Bl J_: : L ________________ J 

g 
KAO-----' 

Case Outline 3006A-D16IC 
(unit :nun) 

SANYO: DIP16 



LC4019B 

Absolute Maximum Ratings/T a=25°C±2°C, Vss=OV unit 

Maximum Supply Voltage Voo max Vss-o.s~vss+20 v 

Input Voltage VIN Vss-o. s~voo+o. s v 

Output Voltage VOUT vss-o.5~Voo+o.5 v 

Input Current IIN ±10 mA 

Allowable Power Dissipation Pd max Tao£85°C 300 mW 

Operating Temperature Topg -40~+85 "C 

Storage Temperature Tstg -65~+ 150 "C 

Lead Temperature ·Time Tsol t=IOsec 260 "C 

Recommended Operating Condltions/T 8=-40 to +85°C, Vss=OV unit 

Supply Voltage voo 3~18 v 

Input Voltage VIN o~voo v 

Electrical Characteristics/T a=--40°C, Vss=OV min typ 

Output "H" Level Voltage VoH voo=sv, IIourl < 1 µA, vrn=vss, Voo 4.95 

Voo=JOV, II II 9.95 

voo=15v, II II 14.95 

Output "L" Level Voltage VoL Voo=5V, IIourl < 1 µA, vrn=vss• voo 

Voo= IOV, II II 

voo=15v, II II 

Output "H" Level Current IoH voo=5v, Vo=4. 6V, vrn=vss, voo -0.5 

Voo= IOV,Vo=9.5V, II -1.0 

Voo= 15V, Vo= I 3.5V' II -3.5 

Output "L" Level Current IOL voo=5v, v0 =0. 4V, vrn=Vss. Voo 0.5 

Voo= IOI/, Vo=O. 5V, II 1.0 

Voo= 15V ,Vo= J .5V, II 3.5 

Input "H" Level Voltage Vrn Voo=5V,Vo=0.5.I/ or 4. 5V, lrourl < 1 µA 3.5 

voo=1ov,va=1.ov or 9.ov, II 7.0 

Voo= I 5V' v o= I . 5V or I 3. 5V' II 11.0 

Input "L" Level Voltage VIL voo=5v,v0 =0.5v or 4.5v, Jiourl <1µA 

voo=1ov,va=1.ov or 9.ov, II 

voo= 15V,V0 = 1.5V or 13.5V, II 

Input Leak Current Im Voo= 1 BV' vrn= IBV 

voo=1sv,vrn=ov (Vssl 

Quiescent Current Ioo Voo=5v, vrn=Vss· voo 

Dissipation Voo=IOV, II 

v00 =15v, II 

Electrical Characteristics/T a=25°C±2°C, Vss=OV min typ 

Output "H" Level Voltage VoH v00=5v, lrourl < 1 µA, vrn=vss. Voo 4.95 5.00 

Voo= IOV, II II 9.95 10.00 

voo=15v, ii II 14.95 - 15.00 

Output "L" Level Voltage VoL voo=5v, lrourl <1 µA,vrn=vss.voo o.oo 

Voo=IOV, II ii o.oo 

v00 =15v, II II o.oo 

Output "H" Level Current IoH Voo=5V, v0 = 4. 6V, vrn=Vss· v00 -o.s -1.0 

voo= I OV' Vo=9. 5V' Ii -1.0 -2.0 

Voo= 1 SV' Vo= J 3. 5V, II -3.5 -7.0 

Output "L" Level Current IoL Voo=sv, v0 =0. 4V, vrn=Vss• Voo o.s 1.0 

Voo= I ov, Va=O. 5V, II J.O 2.0 

Voo= 15V' Va= I .sv, II 3.5 7.0 

max 

0.05 

0.05 

0.05 

J .5 

3.0 

4.0 

J.O 

-1.0 

I. 0 

2.0 

4.D 

max 

0.05 

0.05 

0.05 

unit 

v 
v 
v 
v 
v 
v 

mA 

mA 

mA 

mA 

mA 

mA 

v 
v 
v 
v 
v 
v 

µA 

µA 

µA 

µA 

µA 

unit 

v 
v 
v 
v 
v 
v 

mA 

mA 

mA 

mA 

mA 

mA 

(continued on next page) 
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min typ max unit 

Input "H" Level Voltage vrn Voo=5V,Vo=0.5V or4.5V, IIouTI <1 µA 3.5 2.5 v 

voo= 1 ov, Vo= 1.ov or 9.ov, II 7.0 s.o v 

Voo=15V,Vo=l.5V or 13.5V, II 11.0 7.5 v 

Input "L" Level Voltage VIL voo=5v,v0 =0.5V or 4.5V, JiouTI <1 µA 2.5 1.5 v 

Voo=10V,Vo=l.OV or 9.0V, II 5.0 3.0 v 

Voo=15V,\lo=l.5V or 13.5V, II 7.5 4.0 v 

Input Leak Current Im Voo= 18V' VIN= 1 BV 10-• I. 0 µA 

Voo= 1 av, vrn=ov (Vssl -10-• -J.O µA 

Quiescent Current Ioo voo=5v, vrn=vss. Voo 0.01 1.0 µA 

Dissipation Voo=1ov. II 0.01 2.0 µA 

voo= 15V, II 0.01 4.0 µA 

Input Stray Capacitance c!N Pins An. Bn 5 7.5 pF' 

Pins KA. Ke 12 20 pF' 

Electrical Characteriatics/T a=+85°C, Vss=OV min typ max unit 

Output "L" Level Voltage VOH Voo=5v, IIoUTI <1 µA,vrn=vss.voo 4.95 v 

Voo= lOV, II II 9.95 v 

voo=15v, II II 13.95 v 

Output "L" Level Voltage VoL Voo=5V, IIoUTI <1 µA,vrn=Vss.voo 0.05 v 

voo=10v. II II 0.05 v 

Voo= 15v, II II 0.05 v 

Output "H" Level Current IOH voo=5V, vo=4.6V, vrn=vss. Voo -0.4 mA 

Voo= 1 ov' Vo=9. 5V' II -0.8 mA 

Voo= 15V' Vo= 13. 5V' II -2.8 mA 

Output "L" Level Current IOL voo=5V, vo=o. 4V, vrn=vss. voo C,.4 mA 

Voo= lOV' Vo=0.5V' II 0.8 mA 

Voo= 15V,Vo= 1.5V, II 2.8 mA 

Input "H" Level Voltage VIH Voo=5V,Vo=0.5V or 4.5V, jiouTI <1 µA 3.5 v 

voo=1ov,vo=1.ov or 9.ov. II 7.0 v 

Voo=15V,Vo=l.5V or 13.5V, II 11.0 v 

Input "L" Level Voltage VIL voo=5V,Vo=0.5V or 4.5V, IIouTl<lµA 1.5 v 

Voo= lOV' Vo= J. ov or 9.0V, II 3.0 v 

Voo=15V,Vo=l.5V or 13.5V, II 4.0 v 

Input Leak Current Im Voo= 18V' Vrn= 18V 1.0 µA 

v00= 18V, vrn=ov (Vssl -1.0 µA 

Quiescent Current Ioo Voo= 5V' Vrn= Vss' Voo 7.5 µA 

Dissipation Yoo= IOV, II 15.0 µA 

vo0 =15v, II 30.0 µA 

Current direction: +(no sign) Flowing into device, 
Flowing out of device 

Switching Characteriatlcs/T a•25°C±2°C, Vss=OV, CL =50pf min typ max unit 

"H" Level Propagation tpLH A,B->O Voo=5V 150 400 ns 

Delay Time voo=1ov 60 120 ns 

voo=15v 50 100 ns 

tpLH Ka.Kb->0 v00 =5v 150 300 ns 

Voo=1ov 60 120 ns 

voo=15v 50 100 ns 

"L" Level Propagation tpHL A,B->0 voo=5v 150 300 ns 

Delay Time Voo=lOV 60 120 ns 

voo= 15v 50 100 ns 

(continued on next page) 
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tPHL Ka,Kb--->D Voo=5v 

Voo= IOV 

voo= 15V 

Rise Time tTLH A,B--->D voo=5v 

Voo=JOV 

Voo= 15V 

tTLH Ka,Kb--->D Voo=5v 

Voo= IOV 

Voo= 15v 

Fall Time tTHL A,B--->D v00 =sv 

Voo= IOV 

voo= 15V 

tTHL Ka.Kb--->0 voo=5V 

Voo= IOV 

Voo=i5V 

Switching Time Test Circuit and Waveform 

voo 
INPUT 

OUTPUT 

tr• 20ns If= 20ns 

INPUT 

ITLH ITHL 

min typ max unit 

150 300 ns 

60 120 ns 

50 100 ns 

100 200 ns 

50 100 ns 

40 80 ns 

100 200 ns 

50 100 ns 

40 80 ns 

100 200 ns 

50 100 ns 

40 80 ns 

100 200 ns 

50 100 ns 

40 80 ns 

Test Conditions (table) 

Test No. Ka A 

I P. G. voo 

2 vuo P. G. 

P. G. : f=500kHz 

tr, tf=20ns 

Duty cycle 
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3006A 

CMOS IC 

CMOS Logic B-Series 
14-Stage Binary Counter 

® 1494A 

The LC4020B is an asynchronous reset function-provided 14-stage ripple-carry 
binary counter {equivalent to B series) having such features as wide operating 
voltage range, high noise margin, and low power dissipation. The state of a 
counter advances one count on the negative transition of each clock input. "Hi" 
level of reset input resets all counters regardless of clock input, setting all 
outputs {Q1, Q4 to Q14) to "Lo" level. 
Application areas include frequency dividers, control counters, and timing 
circuits. 

Allowable Operating Bangea at Ta=25°C 
Maximum Supply Voltage Vnnmax 
Maximum Input Voltage VINmax 
Maximum Output Voltage v00rmax 
Maximum Input Current IINmax 
Allowable Power Dissipation Pdmax 
Operating Temperature Topg 
Storage Temperature Tstg 

Vss-0.5 to Vgg+20.0 
Vss-0.5 to Vnn+0.5 
Vss-0.5 to Vnn+0.5 

t10 
300 

-40 to +85 
-65 to +150 

unit 
v 
v 
v 

Tsol t=10sec 260 

mA 
mW 
OC 
OC 
OC 

Allowable Operating Rangea at Ta=-40 to +85°C unit 
v 
v 

Supply Voltage VDD 
Input Voltage VIN 

Pin .lasigDEnt 

INPUT 70 
PULSES 

FESET II 

362 

YOO 

16 

14 stage 
ri ppl• 

count I' r 

vss 

QI 

Q4 !!! 
Q5 ! 
Q6 " 0 

Q7 ,, 
QB !: :: Q9 .6 
QIO 

!::! 
Q11 

Q12 
Q13 

Q14 

3.0 to 18.0 
0 to VDD 

Case Outline 3006A-D16IC 
{unit:mm) 

t:::::~rn m; 
I I ~ 
---19.2--~ 

~9~1 OM I .... 

1.2 .., 

2.54 
SANYO: DIP16 



LC4020B 

Equivalent Circuit and Truth Table 

clod< Ii 

* 
..J 

l.. 

(R) 
lln--...,,,._+----1 

rt'SCl 

6: V55 
76; voo 

reset ()Jtput state 

H AU OJ1(lUIS : 'L' 

No changc 

Advanct to nett statt' 

* : don't ca~ 
Ii : Level change 

Electrical Characteristics at Ta=25°C,Vss=OV Vo:[],V£n:() 
Output"H"Level Voltage v0H Jiou.J:1uA,VrN=v33 ,Vnn• 5V) 

" (10V) 
" (15V) 

Output"L"Level Voltage VOL Jrou.J:1uA, VIN=Vss• Vnn, ( 5V) 
" (10V) 
II (15V) 

Output"H"Level Current IoH VrN=Vss•VDn• [4.6V](5V) 
" [9.5V]( 10V) 
" [13.5V]( 15V) 

Output"L"Level Current IOL VIN=Vss•Vnn• [0.4V](5V) 
" [0.5V]( 10V) 
II [1.5V](15V) 

Input"H"Level Voltage VIH lrouT/ <1uA, [0.5,4.5VJC5V) 
[1.0,9.0V](10V) 

[1.5, 13.5V](15V) 
Input"L"Level Voltage VIL IIouT I <1uA, [ O. 5, 4 .5V]( 5V) 

[1.0,9.0V](10V) 
[1.5, 13.5V]( 15V) 

Input"H"level Current IIH VIH=18V, (18V) 
Input"L"Level Current IIL VIL=OV, (18V) 
Quiescent Current Inn VIN=Vss•Vnn• (5V) 
nisipation " ( 1 OV) 

" (15V) 
Input Capacitance CIN 

<ID : Direct reset 

min typ max unit 
4.95 5.00 v 
9.9510.00 v 

14.9515.00 v 
o.oo 0.05 v 
o.oo 0.05 v 
o.oo 0.05 v 

-0.16 -0.5 mA 
-0. 4 -1.2 mA 
-1.2 -6.0 mA 
0.44 1.5 mA 

1 • 1 3.5 mA 
3.0 15.0 mA 
3.5 2.75 v 
1.0 5.5 v 

11.0 8.25 v 
2.25 1.5 v 
4.5 3.0 v 

6.75 4.0 v 
10-s 0.3 uA 

-10-s -0.3 uA 
0.005 20 uA 
0.010 40 uA 
0.015 80 uA 

5.0 7.5 pF 
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Electrical Characteristics at Ta:-4o0 c,v55:0V Vo:[J,v00 :() min typ max unit 
Output"H"Level Voltage v0H ~ou.Jc1uA,VrN=Vss,v00 , (5V) 4.95 v 

" (10V) 9.95 v 
" (15V) 14.95 v 

Output"L"Level Voltage v0L Jiou~1uA, Vrn=Vss' VDD' (5V) 0.05 v 
" (10V) 0.05 v 
" (15V) 0.05 v 

Output"H"Level Current IoH VrN=Vss,VnD' [4.6V](5V) -0.2 mA 

" [9.5V]( 10V) -0.5 mA 
" [13.5V]( 15V) -1.4 mA 

Output"L"Level Current IoL VrN=Vss,VDD' [0.4V](5V) 0.52 mA 

" [0.5V]( 10V) 1.3 mA 
" [1.5V]( 15V) 3.6 mA 

Input"H"Level Voltage Vrn JrouTI <1uA, [0.5,4.5V](5V) 3.5 v 
[1.0,9.0V](10V) 7.0 v 

[1.5,13.5V](15V) 11. 0 v 
Input"L"Level Voltage VIL IIouTI <1uA, [0.5,4.5V](5V) 1.5 v 

[ 1. 0, 9. OV]( 1 OV) 3.0 v 
[ 1 • 5, 13. 5V ]( 15V) 4.0 v 

Input"H"level Current IIH VrH=18V, (18V) 0.3 uA 
Input"L"Level Current IIL VrL=OV, (18V) -0.3 uA 
Quiescent Current Ion VrN=Vss,Vnn' (5V) 20 uA 
nisipation " (10V) 40 uA 

" (15V) 80 uA 

Electrical Characteristics at Ta=85°C,Vss=OV Vo:[J,V~n:C) min typ max unit 
Output"H"Level Voltage v0H Jiou~1uA,VrN=Vss•Vnn' 5V) 4.95 v 

( 10V) 9.95 v 
" (15V) 14.95 v 

Output"L"Level Voltage v0L [IouT~1uA, VrN=Vss• Vnn' (5V) 0.05 v 
n (10V) 0.05 v 

" (15V) 0.05 v 
Output"H"Level Current IoH VIN=Vss,Vno• [4.6V](5V) -0.12 mA 

" [9.5V]( 10V) -0.3 mA 
" [13.5V]( 15V) -1.0 mA 

Output"L"Level Current 1oL VrN=Vss,Vnn' [0.4V](5V) 0.36 mA 
" [0.5V]( 10V) 0.9 mA 
" [1.5V](15V) 2.4 mA 

Input"H"Level Voltage VIH JrouT I <1uA, [0.5,4.5VJC5V) 3.5 v 
[ 1 • 0, 9. OV]( 1 OV) 7.0 v 

[ 1.5, 13.5V]( 15V) 11. 0 v 
Input"L"Level Voltage VIL ~ouTl <1uA, [0.5,4.5V](5V) 1.5 v 

[ 1. 0' 9. ov ]( 1 ov) 3.0 v 
[1.5, 13.5V]( 15V) 4.0 v 

Input"H"level Current Im VrH=18V, (18V) 1. 0 uA 
Input"L"Level Current IIL VrL=OV, (18V) -1.0 uA 
Quiescent Current Inn VrN=Vss,Vnn' (5V) 150 uA 
Disipation " ( 1 OV) 300 uA 

" (15V) 600 uA 

Note) Current Direction +, no sign: Flowing into device 
Flowing out of device 
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Switching Characteristics at 

Output Rise Time 

Output Fall Time 

"H" Level Propagation 
Delay Time 
(clock-Q1) 
"L" Level Propagation 
Delay Time 
(clock-Q1) 
"H" Level Propagation 
Delay Time 
(clock-Q14) 
"L" Level Propagation 
Delay Time 
(clock-Q14) 
"L" Level Propagation 
Delay Time 
(reset-Q) 
Maximum Clock Frequency 

Minimum Reset 
Width 

Maximum Clock 
Fall Time 

== 

f 00 

~ 

~boo ..... .., 
Cll ... ..... 
: 2 Mi 

..... 
Q 

r. 
~ 
if 100 
QI 
..... 

Pulse 

Rise/ 

Pdmax - Ta 

LC4020B 

Ta:25t2°c,Vss=OV,CL=50pF 
VDD 

tr 5V 
(tTLH) 10V 

15V 
tr 5V 
(tTHL) 10V 

15V 
tPLH 5V 

10V 
15V 

tPHL 5V 
10V 
15V 

tPLH 5V 
10V 
15V 

tPHL 5V 
10V 
15V 

tPHL 5V 
10V 
15V 

fmax'.S 5V 
10V 
15V 

twreset 5V 
10V 
15V 

tr.s' tr.s 5V 
10V 
15V 

0 
~ 
~ ..... ·loO -20 0 20 40 60 11)85 100 

:;I Operating Temperature, Ta - 0c 

min typ max unit 
, 30 400 ns 
65 200 ns 
50 160 ns 

100 200 ns 
50 100 ns 
40 80 ns 

600 1000 ns 
220 400 ns 
180 320 ns 
500 900 ns 
170 350 ns 
130 250 ns 
4.5 8.0 us 
1.5 3.0 us 
1.2 2.5 us 
4.5 8.0 us 
1. 5 3.0 us 
1.2 2.5 us 
640 1900 ns 
200 600 ns 
160 500 ns 

1. 0 1.5 MHz 
2.0 4.5 MHz 
2.5 5.5 MHz 

160 800 ns 
60 300 ns 
50 250 ns 

2.0 us 
2.5 us 
, .o us 
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CMOS IC 

~ CMOS Logic B-Series 

~ -----T-r-ip-le_3_-l_n_p_u_t _N_A_N_D~G-a-te 
® 1385A 

The LC4023B is a triple 3-input NAND Gate (B series) having such features as 
wide operating voltage range, high noise margin, low power dissipation. 

Absolute llaxillua Ratillgs at Ta=25°C,Vss=OV 
Supply Voltage VDD max 
Input Voltage VIN 
Input Current IIN 
Allowable Power Dissipation Pdmax 
Operating Temperature Topg 
Storage Temperature Tstg 

-0.5 to +20 
-0.5 to VDD+0.5 

:!:10 
300 

-40 to +85 
-65 to +150 

unit 
v 
v 

mA 
mW 
OC 
OC 

Al.lovable Operating Bange at Ta=-40 to +85°C,Vss=OV 
Supply Voltage VDD 3 to 18 

0 to VDD 

unit 
v 
v Input Voltage VIN 

.lquiYal.ent Ciroui.t Pin Aasigmlent (top view) 
113 ·LC4023B 

YOO INT IN2 !NJ OUT OUT 
INT 

OUT 

(6.9,IOpinJ 

Yoo: 1~pin 
Yss: 7 pin 

INT IN2 INT !N2 JNJ OUT Yss 

Case OUtline 3003A-D14IC 

C=it·~:::::~Il1 C 
I 7 

r--19.2 

SANYO: DIP14 
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Electrical Characteristics at Ta:25:!:2°c,v88=0V 
"H" Level Output Voltage v0H Vnn=5V, JiouTl<1uA,v1N=V88 ,Vnn 

Vnn=10V, n n 

Vnn=15V' n n 

"L" Level Output Voltage v0L Vnn=5V, JiouTl<1uA,v1N=Vnn 
Vnn=10V, n n 
Vnn=15V, n n 

"H" Level Output Current IoH Vnn=5V,Vo=4.6v,v1N=V~8 ,Vnn 
Vnn=10V,Vo=9.5V, 
Vnn=15V,Vo=13.5V, " 

"L" Level Output Current r 0L Vnn=5V,Vo=0.4V,VrN=V~n 
Vnn=10V,Vo=0.5V, 
Vnn=15V,Vo=1.5V, n 

"H" Level Input Voltage v1H Vnn=5V,Vo=0.5Vor4.5V, IIoj<1uA 
Vnn=10V,Vo=1Vor9V, n 

Vnn=15V,Vo=1.5Vor13.5V, n 

"L" Level Input Voltage VIL Vnn=5V,Vo=0.5Vor4.5V, IIol<1uA 
Vnn=10V,Vo=1Vor9V, n 

Vnn=15V,Vo=1.5Vor13.5V " 
Input Leakage Current IIN Vnn=18V,VIN=18VorVIN=O 
Quiescent Device Current Inn Vnn=5V,VI=v88 ,Vnn 

Vnn=10V, " 
Vnn=15V, " 

Input Stary Capacitance CIN.All inputs 

Electrical Characteristics at Ta=-40 to +85°C,Vss=OV 
"H" Level.Output Voltage v0H Vnn=5V, IIouTl<1uA,VIN=V88,Vnn 

Vnn=10V, n II 

Vnn=15V, n n 

"L" Level Output Voltage v0L Vnn=5V, jiouTl<1uA,VIN=Vnn 
Vnn=10V, II n 

Vnn=15V, n n 

"H" Level Output Current IoH Vnn=5V,Vo:4.6V,VIN=V§S'Vnn 
Vnn=10V,Vo=9.5V, 
Vnn=15V,Vo=13.5V, n 

"L" Level Output Current IoL Vnn=5V,Vo=0.4V,VIN=V~n 
Vnn=10V,Vo=0.5V, 
Vnn=15V,Vo=1.5V, " 

"H" Level Input Voltage VIH Vnn=5V,Vo=0.5Vor4.5V, IIol<1uA 
Vnn=10V,Vo=1.0Vor9.0V, n 
Vnn=15V,Vo=1.5Vor13.5V, n 

"L" Level Input Voltage VIL Vnn=5V,Vo=0.5Vor4.5V, IIoJ<1uA 
Vnn=10V,Vo=1.0Vor9.0V, n 
Vnn=15V,Vo=1.5Vor13.5V, n 

Input Leakage Current IIN Vnn=18V,VIN=18VorOV 
Quiescent Device Current Inn v00=5V,VrN=V8~,VDD 

Vnn=10V, 
V =15V, " 

min 
4.95 
9.95 

14.95 

typ max unit 
v 
v 
v 
v 
v 
v 

-0.5 -1.0 
-1.0 -2.0 
-3.5 -7.0 
0.5 1.0 
1.0 2.0 
3.5 7.0 
3.5 2.5 
7.0 5.0 

11.0 7.5 
2.5 
5.0 
7.5 

:!:10-5 
0.01 
0.01 
0.01 

5 

0.05 
0.05 
0.05 

mA 
mA 
mA 
mA 
mA 
mA 
v 
v 
v 

1.5 v 
3.0 v 
4.0 v 
:!:1.0 uA 

uA 
uA 
uA 

7.5 pF 

min 
4.95 
9.95 

14.95 

typ max unit 
v 
v 
v 

-0.5 
-1.0 
-3.5 
0.5 
1. 0 
3.5 
3.5 
7.0 

11.0 

0.05 v 
0.05 v 
0.05 v 

mA 
mA 
mA 
mA 
mA 
mA 
v 
v 
v 

1.5 v 
3.0 v 
4.0 v 

:!:1.0 uA 
7.5 uA 

15 uA 
3d uA 

pF Input Capacitance C+N A~~ inputs 
Note) Current direction : +, no sign: Flowing into SSI. 

- : Flowing out of SSI. 
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LC4023B 

Svitchi.Dg Characteristics at Ta:25t2°c,CL=50pF,Vss=OV 
"H" Level Propagation Delay Time tPLH VDD=5V 

"L" Level Propagation Delay Time 

Output Rise Time 

Output Fall Time 

Switching Time Test Circuit and Wavefol"ll 

20ns 

INPUT 

ov 

Voo 

OUTPUT 

ov 

368 

VDD=10V 
VDD=15V 
VDD=5V 
VDn=10V 
VDD=15V 
VDD=5V 
VDD=10V 
VDD=15V 
VDD=5V 
VDD=10V 
VDn=15V 

20ns 

50'1.- -

min typ max unit 
250 400 ns 
110 200 ns 
85 160 ns 

180 350 ns 
90 175 ns 
75 125 ns 

130 400 ns 
65 200 ns 
50 160 ns 

100 200 ns 
50 100 ns 
40 80 ns 



LC4025B rii1 CMOS IC 

CMOS Logic 8-Series 
Triple 3-lnput NOR Gate 

® 1352A 

The LC4025B is a 3-input NOR logic gate IC (equivalent to B series) having wide operating voltage range, high noise 
margin, low power dissipation. 

Absolute Maximum Ratings/T 8=25°C, Vss=OV 
Maximum Supply Voltage Voo max -0.5 to+20 

unit 

v 
v 

mA 
mW 
oc 

Input Voltage V1N -0.5 to Voo+0.5 
Input Current I IN 
Allowable Power Dissipation Pd max T a~85°C 

±10 
300 

-40 to +85 Operating Temperature T opg 
Storage Temperature T stg -65 to+150 oc 

Allowable Operating Ranges/T a=-40 to +85°C, Vss=OV unit 
v 
v 

Supply Voltage Voo 
Input Voltage V1N 

Electrical Characteristics/T 8=-40°C, Vss=OV 
"H" Level Output Voltage VoH 

"L" Level Output Voltage VoL 

3 to 18 
Oto Voo 

min 
Voo=5V, llouTl<1µA, V1N=V55 4.95 
Voo=1ov. 9.95 
Voo=15V, 14.95 

Voo=5V, llouTl<1µA, V1N=Vss. Voo 
Voo=1ov. 
Voo=15V, 

typ max 

0.05 
0.05 
0.05 

unit 
v 
v 
v 
v 
v 
v 

(continued on next page) 

Equivalent Circuit 
1/3 LC4025B 

JNl~-r--.. 
13.1,13) 

JN2 ~--...__, 
(4,a.121 

JN3 
(5,6,11) 

Input protection 
circuit 

YOO: 14pin 
V55: 7 pin 

Pin Assignment (top view) 
INl JN2 IN3 WT OUT 

IN1 IN2 JNl JN2 JN3 

Case Outline 3003A-D14IC 
(unit:mm) c "' . 1:::::::m 

I 7 
r--19.2 

SANYO: DIP14 
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LC4025B 

min typ max unit 

"H" Level Output Current 1DH Voo=5v, v0=4.6V, vrn=Vss -0.2 mA 

Voo= IOV,Vo=9.5V, II -0.5 mA 

v00 = 15v,v0= 13.5V, II -1.4 mA 

"L" Level Output Current IQL Vo0=5v, vo=0.4V, vrn=vss.Voo Q.52 mA 

Voo= IOV' Vo=o. 5V' II 1.3 mA 

Von= 15V,Vo= I .5V, II 3.6 mA 

"H" Level Input Voltage Vrn v00=5v.vo=o.5v, IIouTI <1 µA 3.5 v 
voo=1ov,v0=1.ov, II 7.0 v 
v00 =15v,vo=1.5v, II 11.0 v 

"L" Level Input Voltage VIL voo=5V, vo=0.5Vor4.5V .1IoUTI<1 µA I .5 v 

voo= 1ov,v0= 1 .ovor9.ov, II 3.0 v 

v00 = I 5V, Vo= 1.5Vorl3. 5V, II 4.0 v 

Input Leak Current Im v00 = 18v, vrn= 18v 0.3 µA 

Voo= 18\f, Vrn=ov -0.3 µA 
Quiescent Current Ioo v00=5v, vrn=Vss· v0o 1.0 µA 
Dissipation Voo= IOV, II 2.0 µA 

v00=1sv, II 4.0 µA 

Electrical Characteristics/T a=25±2°C, Vss=OV min typ max unit 

"H" Level Output Voltage VoH v00=5v, IIoUTI <1 µA,vrn=vss 4.95 v 

Voo= IOV, II II 9.95 v 

v00=15v, II II 14.95 v 

"L" Level Output Voltage VOL v00=5v, IIouTI <1 µA,vrn=v88 .voo 0.05 v 

Voo=IOV, II II 0.05 v 

v00 =15v, II II 0.05 v 

"H" Level Output Current IoH v00 =sv .vo=4.6V, Vm=Vss -0.16 -0.5 mA 

Voo= IOV ' 11o=9.5V, II -0.4 -1.2 mA 

Von= 15V,Vo= 13.5V, II -1.2 -6.0 mA 

"L" Level Output Current IoL v00 =5v,v0=o.4v, vm=Vss· v00 Q.44 1.5 mA 

Von= 1ov.vo=o.sv, II I. I 3.5 mA 

Voo=15V,Vo=l .5V, II 3.0 15.0 mA 

"H"Level Input Voltage VIH v00 =5v.vo=o.5v, IIoUT/ <1 µA 3.5 2.75 v 

Von=IOV,Vo=l .OV, II 7.0 5.5 v 

Von= 15V,Vo= I .5V, II II .O 8.25 v 

"L" Level Input Voltage VrL v00=5V,Vo=0.5Vor4.5V, IIoUTI < 1 µA 2.25 1.5 v 

Vno= IOV, Vo= I .OVor9.0V II 4.5 3.0 v 

Voo= I 5V 'Vo= I. 5Vorl 3. 5V II 6.75 4.0 v 

Input Leak Current Im Von= I 8V' Vrn= I 8V 10 .... 1.0 µA 

v00=18v,vm=ov -105 -1.0 µA 

Quiescent Current Ioo v00=5v, vrn=Vss• Von 0.01 1.0 µA 
Dissipation Von= IOV, II 0.01 2.0 µA 

voo=1sv. II 0.01 4.0 µA 

Input Stray Capacitance Cm All input 5 7.5 pF' 

Electrical Characteristics/T a=85°C, Vss=OV min typ max unit 

"H" Level Output Voltage VOH v00=5V, IIoUT/ < 1 µA,vrn=Vss 4,95 v 

Von= IOV, II II 9.95 v 
v00 =15v, II II 14.95 v 

"L" Level Output Voltage VoL v00=5v, /IoUTI <1 µA,Vrn=vss.Vno 0.05 v 

Von= IOV, II II 0.05 v 

v00=15v, II II 0.05 v 

(continued on next page) 
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LC4025B 

min 

"H" Level Output Current IoH Voo=5v, Vo=4.6V, vrn=vss -0.12 

Voo= 1 ov, Vo=9. 5V, II -0.4 

Voo= 15V .v0= 13.5V, II -1.2 

"L" Level Input Current IoL v00=5Y, va=o. 4V, vrn=Yss· Yoo 0.44 

Yoo= 1 OY' Yo=O. 5V' II 1. 1 

v00 = 15V ,Yo= 1 .5Y, II 3.0 

"H" Level Input Voltage Vrn Voo=5Y,Yo=0.5V, [IoUTI <1 µA 3.5 

Voo= 1ov,Yo= 1.oY, II 7.0 

Voo=15V,Vo=l .5Y, II II .O 

"L" Level Input Voltage VIL Voo=5V,Vo=0.5Vor4.5V, [Iourl <I µA 

Voo=IOV,Vo=l .0Yor9.0Y, II 

v00 = 15v, Vo= 1 .5Yor13·.5v, II 

Input Leak Current I IN Voo=l8V,Vrn=18V 

Y00= 18V, vrn=ov 
Quiescent Current Ioo v00 =5v, vrn=Vss· v00 
Dissipation Voo= IOY, II 

v00= 15v, II 

Note) Current direction: +, no sign: Flowing into device, 
-: Flowing out of device 

Switching Ch.-ac1eristics/T 8=25±2°C, CL =50pF, Vss=OV min 

"H" Level Propagation tpLH Voo=5V 

Delay Time v00 =10Y 

Y00 =1sv 

"L" Level Propagation tpHL v00=5v 

Delay Time Yoo= IOV 

Yoo= 15Y 

Rise Time t Y00=5Y 
<tW Yoo= IOY 

Yoo= 15Y 

Fall Time tt~ Yoo=5Y 

voo= 1ov 

Y00 =15Y 

Switching Time Test Circuit and Waveform 

P.G. 

20ns 

voo 

INPUT 

- -- ----10'1. 
OY ---....1" 

1PHL 

Yoo 
90'1. 

ov -------------

typ max unit 
mA 
mA 
mA 

mA 
mA 
mA 

y 

v 
v 

2.25 v 
4.5 v 

6. 75 v 
1.0 µA 

1.0 µA 

7.5 µA 

15 µA 

30 µA 

typ max unit 
220 400 ns 

100 200 ns 

80 160 ns 

160 350 ns 

80 175 ns 
65 125 ns 

130 400 ns 

65 200 ns 

50 160 ns 

100 200 ns 
50 100 ns 

40 80 ns 
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CMOS IC 

CMOS Logic 8-Series 
Dual J-K Master-Slave Flip-Flop 

3006A 

® 10078 

The LC4027B is a J-K master-slave flip-flop (equipment to B series) having 
such features as wide operating voltage range, high noise margin, low power 
dissipation and also having set/reset function. 

Absolute Maximum Ratings at 
Maximum Supply Voltage 
Input Voltage 

Ta=25°C, Vss=OV 
Voo max -0.5 to +20 

Input Current 
Allowable Power Dissipation 
Operation Temperature 
Storage Temperature 

VIN 
IIN 
Pa max 
Topg 
Tstg 

Ta~85°C 

-0.5 to Voo+0.5 
±10 
300 

-40 to +85 
-65 to +150 

Allowable Operating Ranges at Ta=-40 to +85°C, Vss=OV 
Supply Voltage Voo 
Input Voltage VIN 

Equivalent Circuit 
(l/2LC4027B) voo vss 

16! !4 
SET 

7(9) 

K 

5(11) s 
D Q 

6(10) 

CLOCK 
CLOCK 

3 1131 Q 
R 

RESET 

~ 112) 

Q 

1(15) 

Q 

211/J 

Pin Assignment 

voo Q2 Q2 CLOCK2 

01 CLOCKl RESETl 

3 to 18 
o to Voo 

RESET2 K2 

Kl 

Case Outline 3006A-D16IC 
(unit:mm) 

If g 

J2 

Input 

R s J K clock 

Output 

Q Q 
*don•t ca.re 

. no change 

.. change 

G : : : : : : :m m;i 
I I ~ 0 I * * * I 0 

I 0 * * * 0 I r----19.2 
I I * * * 0 I 

0 0 0 0 _r Qn Qn 
(} 0 0 I _r 0 I 
0 0 I 0 I 0 1.2 

unit 
v 
v 

mA 
mW 
oc 
oc 

unit 
v 
v 

SET2 

Vss 

_r 
0 0 I I _r Qn Qn 

Qh 

~j~ 
.5' SANYO: DIP16 

0 0 * t_ Qn 

372 



LC4027B 

Electrical Characteristics at Ta=-40°c,vss=OV min typ max unit 
"Hi" Level Output VOH VDD=5V, IIOUTJ<luA,VIN=VDD,Vss 4.95 v 
Voltage VDD=lOV, II 9.95 v 

VDD=l5V, 14.95 v 
"Lo" Level Output VOL VDD=5V, I IouTl<'..luA, VIN=VDD, vss 0.05 v 
Voltage VDD=lOV, 0.05 v 

VDD=l5V, 0.05 v 
"Hi" Level Output IOH VDD=5V,Vo=4.6V,VIN=VDD,Vss -0.2 mA 
Current VDD=lOV,Vo=9.5V, -0.5 mA 

VDD=l5V,Vo=l3.5V, -1.4 mA 
"Lo" Level Output IOL VDD=5V,Vo=0.4V,VIN=VDD,Vss 0.52 mA 
Current VDD=lOV,Vo=0.5V, 1.3 mA 

VDD=l5V, Vo=l. 5V, 3.6 mA 
"Hi" Level Input VIH VDD=5V, Vo=O. 5V, 4. 5V, I IouTI< luA 3.5 v 
Voltage VDD=lOV,Vo=l.OV,9.0V 7.0 v 

VDD=l5V,Vo=l.5V,13.5V 11.0 v 
"Lo" Level Input VIL VDD=5V, Vo=O. 5V, 4. 5V, I IouTJ<luA 1.5 v 
Voltage VDD=lOV,Vo=l.OV,9.0V, II 3.0 v 

VDD=l5V,Vo=l.5V,13.5V, 4.0 v 
"Hi" Level Input IIH VDD=l8V,VIN=l8V 0.3 uA 
Current 
"Lo 11 Level Input IIL VDD=l8V,VIN=OV -0.3 uA 
Current 
Quiescent Current IDD VDo=5V,VIN=VDD,Vss 4 uA 
Dissipation VDD'=lOV, 8 uA 

VDD=l5v, " 16 uA 

Electrical Characteristics at Ta=~5±2°C,V55=0V min typ max unit 
"Hi" Level Output VoH VDD=5V, IIouTJL:.luA,VIN=VDD,Vss 4.95 5.00 v 
Voltage VDD=lOV, II 9.95 10.00 v 

VDD=l5V, " 14.95 15.00 v 
"Lo" Level Output VOL VDD=5V,JiouTJ<luA,VIN=VDD,Vss 0.00 0.05 v 
Voltage VDD=lOV, II 0.00 0.05 v 

VDD=l5v, II o.oo 0.05 v 
"Hi" Level Output IOH VDD=5V,Vo=4.6V,VIN=VDD,Vss -0.16 -0.36 mA 
Current VDD=lOV,Vo=9.5V, -0.4 -0.9 mA 

VDD=l5V,Vo=l3.5V, II -1.2 -3.5 mA 
"Lo" Level Output IOL VDD=5V,Vo=0.4V,VIN=VDD,Vss 0.44 0.88 mA 
Current VDD=lOV,Vo=0.5V, 1.1 2.55 mA 

VDD=l5V,Vo=l.5V, " 3.0 8.8 mA 
"Hi" Level Input VIH VDD=5V, Vo=O. 5V, 4. 5V, I IouTl<luA 3.5 2.75 v 
Voltage VDD=lOV,Vo=l.0,9.0V, 7.0 5.5 v 

VDD=l5V,Vo=l.5V,13.5V, " 11.0 8.25 v 
"Lo" Level Input VIL VDD=5V,Vo=0.5V,4.5V, I IouTl<luA 2.25 1.5 v 
Voltage VDD=lOV,Vo=l.OV,9.0V, 4.5 3.0 v 

VDD=l5V,Vo=l.5V,13.5V, 6.75 4.0 v 
"Hi" Level Input Im VDD=l8V,Vrn=l8V lo-5 0.3 I uA 
Current 
"Lo" Level Input IIL VDD=l8V,VIN=OV -10-5 -0.3 uA 
Current 
Quiescent Current IDD VDD=5V,VIN=VDD,Vss 0.002 4 uA 

Dissipation VDD=lOV, 0.004 8 uA 
VDD=l5v, " 0.008 16 uA 

Input Capacitance CIN 5 7.5 pF 
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Electrical Characteristics at Ta=+85°c,vss=O min typ max unit 
"Hi" Level Output VOH VDD=5V,IIouTJ<luA,VIN=VDD,Vss 4.95 v 
Voltage VDD=lOV, 9.95 v 

VDD=l5V, 14.95 v 
"Lo" Level Output VOL VDD=5v,J IouTl<luA,VIN=VDD,Vss 0.05 v 
Voltage VDD=lOV, 0.05 v 

VDD=l5V, 0.05 v 
"Hi" Level Output IoH VDD=5V,Vo=4.6V,VIN=VDDrVSS -0.12 mA 
Current VDD=lOV,Vo=9.5V, -0.3 mA 

VDD=l5V,Vo=l3.5V, -1.0 mA 
"Lo" Level Output IOL VDD=5V,Vo=0.4V,VIN=VDD,VSS 0.36 mA 
Current VDD=lOV,Vo=0.5V, 0.9 mA 

VDD=l5V,Vo=l.5V, 2.4 mA 
"Hi" Level Input VIH VDD=5V,Vo=0.5V,4.5V,1IouTl<luA 3.5 v 
Voltage VDD=lOV,Vo=l.OV,9.0V, 7.0 v 

VDD=l5V,Vo=l.5V,13.5V, 11.0 v 
"Lo" Level Input VIL VDD=5V,Vo=0.5V,4.5V,JIOUTl<::::.luA 1.5 v 
Voltage VDD=lOV,Vo=l.OV,9.0V II 3.0 v 

VDD=l5V,Vo=l.5V,13.5V, 4.0 v 
"Hi" Level Input Im VDD=lBV,VIN=lBV 1.0 uA 
Current 
·"Lo" Level Input IIL VDD=l8V,VIN=OV -1.0 uA 
Current 
Quiescent Current IDD VDD75V,VIN=VDD,Vss 30 uA 
Dissipation VDD=lOV, 60 uA 

VDD=l5V, 120 uA 
(Note) Current direction { ~ (no sign): Flowing into device 

: Flowing out of device 

Switching Characteristics at Ta=25±2°C,Input tr,tf=20ns,Vss=OV,CL=50pF 
min typ max unit 

Output Rise Time tTLH VDD=5V 130 400 ns 
(tr) VDD=lOV 65 200 ns 

VDD=l5V 50 160 ns 
Output Fall Time tTHL VDD=5V 100 200 ns 

VDD=lOV 50 100 ns 
VDD=l5V 40 80 ns 

"Hi" Level tPLH VDD=5V, clock-Q,Q, Waveform 1 250 550 ns 
Propagation Delay VDD=lOV, 110 350 ns 
Time VDD=l5V, 80 300 ns 
"Lo" Level tP!iL VDD=5V, clock-Q,Q, Waveform 1 250 500 ns 
Propagation Delay VDD=lOV, 110 350 ns 
Time VDD=l5V, 80 260 ns 
"Hi" Level tPLH VDD=5V, set reset-Q,Q, Waveform 2 250 500 ns 
Propagation Delay VDD=lOV, 110 350 ns 
Time VDD=l5V, 80 260 ns -"Lo" Level tPHL VDD=5V, set reset-Q,Q, Waveform 2 250 500 ns 
Propagation Delay VDD=lOV, 110 350 ns 
Time VDD=l5V, 80 260 ns 
Maximum Clock f max VDD=5V, Wave form 1 1.0 3.0 MHz 
Operation Frequency VDD=lOV, 3.0 8.0 MHz 

VDD=l5V, 3.5 12.0 MHZ 

Maximum Clock tr¢ VDD=5V, Waveform 1 20.0 us 
Rise, Fall Time tf¢ VDD=lOV, 2.5 us 

VDD=l5V, 1.0 us 
(continued on the next page) 
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min typ max unit 
Minimum Clock tw(¢) voo=5V, Waveform 1 165 330 ns 
Pulse Width Voo=lOV, 55 110 ns 

vo0 =15V, 38 75 ns 
Minimum Set, tw Voo=5V, Waveform 2 100 500 ns 
Reset Pulse (set ) Voo=lOV, 50 250 ns 
Width reset voo=l5V, 40 200 ns 
Minimum Data ts Voo=5V, Waveform 3 100 250 ns 
Set-up Time Voo=lOV, 40 125 ns 

Voo=l5V, " 30 100 ns 

Switching Time Test Circuit and Waveform 
Yoo 

voo 

P.G 1 CLOCK 

TESTING J Ql 

TABLE K Qi 

SET 
Q2 
Q7 

RESET SOp P.G 2 

vss 

vss 

Waveform 1 
Testing Table 20ns 20ns 

TffiST J K Rl!:SET SET clock 

I Voo Voo GND GND P.G. I 

2 Voo voo P.O. I P.0.2 VDD 
CLOCK 

3 p,Q. I P.O. I GND GND P.Q.2 

Q 

IPLH IPHL 

Waveform 2 Waveform 3 

20ns 20ns 
20ns 20ns 

J. K 

tset-up 
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.3006A 

Use 

CMOS IC 

CMOS Logic B-Series 
BCD to Decimal Decoder 

®9718 

• C MOS standard logic IC for logic circuit 

Functions and Feature 
• Wide operating voltage range, high noise margin, low power dissipation 
• BCD-to-Decimal decoder that converts BCD signal into decimal signal. Of 10 

outputs (QO to Q9), outputs coresponding to input BCD code turn to nen 

level; all other outputs turn to "L" level • 
• If Din is used as inhibit input by using 3 inputs (Ain to Cin), this IC can 

be also used as Binary-to-Octal decoder that converts binary signal into 
octal signal. 

• Pin Assignment and Circuit 
Configuration (Top View) 

VtD 03 01 B C D Q8 

Truth Table 

376 

INPUT 

A B c 

0 0 0 

I 0 0 

0 I 0 

I I 0 

0 0 I 

I 0 I 

0 I I 

I I I 

0 * * I * * 
I : •ff" Level 

o "L" Level * : don't care 

selected 

D 
OUTPUT 

IHJ 

0 QO 

0 QI 

0 Q2 

0 Q3 

0 Q4 

0 Q5 

0 Q6 

0 Ql 

I QB 

I Q9 

• Equivalent circuit 

Case OUtliDe 3006A-D16IC 
(unit: mm) 

t::::::m rn; 
I I ~ 

~1 1.z 
z.~ SANYO: DIP16 



LC4028B 

Allowable Operating Ranges at Ta=25°C,Vss=OV unit 
v 
v 
v 

Maximum Supply Voltage VDDmax -0.5 to +20 
Input Voltage VIN -0.5 to VDD+0.5 
Output Voltage VouT 
Input Current IIN 

-0.5 to vDD+0.5 
±10 mA 
300 mW 

-40 to +85 °c 
Allowable Power Dissipation Pdmax Ta~85°C 
Operating Temperature Topg 
Storage Temperature Tstg -65 to +150 °c 

Allowable Operating Ranges at 
Supply Voltage 
Input Voltage 

Electrical Characteristics at 
Output"H"Level Voltage v0H 

Output"L"Level Voltage VOL 

Output"H"Level Current IoH 

Output"L"Level Current IoL 

Input"H"Leve-1 Voltage VIH 

Input"L"Level Voltage VIL 

Input Leak Current IIN 

Quiescent Current 
Disipation 

IDD 

Electrical Characteristics at 
Output"H"Level Voltage VOH 

Ta=-40 to +85°C,Vss=OV 
VDD 
VIN 

unit 
3. O to 18.0 V 

0 to VDD V 

Ta=-40°C,Vss=OV min typ 
VDD=5V, JiouTl<1uA,VIN=Vss,VDD 4.95 
VDD=10V, n n 9.95 
VDD=15V, n n 14.95 
VDD=5V, JiouTJ<1uA,VIN=Vss,VDD 
VDD=10V n n 
VDD=15V n n 

VDD=5V,Vo=4.6V,VIN=Vss,VDD -0.5 
VDD=10V,Vo=9.5V, n -1.0 
VDD=15V,Vo=13.5V, n -3.5 
VDD=5V,Vo=0.4V,VIN=Vss,VDD 0.5 
VDD=10V,Vo=0.5V, n 1.0 
VDD=15V,Vo=1.5V, n 3-~ 
VDD=5V,Vo=0.5Vor4.5V, IIouTl<1uA 3.5 
VDD=10V,Vo=1.0Vor9.0V, n 7,0 
VDD=15V,Vo=1.5Vor13.5V, n 
VDD=5V,Vo=0.5Vor4.5V, JiouTJ<1uA 
VDD=10V,Vo=1.0Vor9.0V, n 

11.0 

VDD=15V,Vo=1.5Vor13.5V, n 

VDD=18V,Vrn=18V 
VDD=18V,Vrn=OV 
VDD=5V,VIN=VDD,Vss 
VDD=10V n 

VDD=15V n 

Ta=25°c±2°c,vss=OV min typ 
vDD=5V, IIouTJ<1uA,VIN=Vss•VDD 4.95 5.00 
VDn=10V, n n 9.9510.00 
Vnn=15V, n n 14.9515.00 

max 

0.05 
0.05 
0.05 

1. 5 
3.0 
4.0 
1. 0 

-1.0 
1. 0 
2.0 
4.0 

max 

Output"L"Level Voltage VOL Vnn=5V, JiouTl< 1uA,VIN=Vss,VDD o.oo 0.05 
Vnn=10V, n n 0.00 0.05 
VDD=15V, n n o.oo 0.05 

Output"H"Level Current IoH Vnn=5V,Vo=4.6V,VIN=Vss,VDD -0.5 -1.0 
VnD=10V,Vo=9.5V, n -1.0 -2.0 
VnD=10V,Vo=13.5V, -3.5 -7.0 

Output"L"Level Current IoL Vnn=5V,Vo=0.4V,VIN=Vss,VDD• 0.5 1. 0 
VDD=10V,Vo=0.5V, n 1. 0 2.0 
VDD=15V,Vo:1.5V, n 3.5 7.0 

Input"H"Level Voltage VIH VnD=5V,Vo=0.5Vpr4.5V, JiouTl<1uA 3.5 2.5 
VnD=10V,Vo=1.0Vor9.0V, n 7.0 5.0 
VDn=15V,Vo=1.5Vor13.5V, n 11.0 7.5 

unit 
v 
v 
v 
v 
v 
v 

mA 
mA 
mA 
mA 
mA 
mA 
v 
v 
v 
v 
v 
v 

uA 
uA 
uA 
uA 
uA 

unit 
v 
v 
v 
v 
v 
v 

mA 
mA 
mA 
mA 
mA 
mA 
v 
v 
v 
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Input"L"Level Voltage 

Input Leakage Current 

Quiescent Current 
Disipation 

Input Capacitance 

Electrical Characteristics at 
Output"H"Level Voltage v0H 

Output"L"Level Voltage v0L 

Output"H"Level Current IoH 

Output"L"Level Current IoL 

Input"H"Level Voltage VIH 

Input"L"Level Voltage VIL 

Input Leakage Current IIN 

Quiescent Current IDD 
Disipation 

LC4028B 

min typ max 
2.5 1.5 
5.0 3.0 
7.5 4.0 
10 5 1.0 

min 
4.95 
9,95 

14.95 

-0.4 
-o.8 
-2.8 
0.4 
0.8 
2.8 
3,5 
7,0 

11. 0 

-10 5 -1.0 
0.005 1.0 

0.01 2.0 
0.015 4.0 

5.0 7,5 

typ max 

0.05 
0.05 
0.05 

1.5 
3.0 
4.0 
1.0 

-1. 0 
7.5 

15.0 
30.0 

Note) Current Direction : +, no sign: Flowing into device 
Flowing out of device 

Switching Characteristics at Ta:25f2°c,Vss=OV,CL=50pF 
min typ max unit 

"H" Level Propagation tPLH VDD=5V 300 700 ns 
Delay Time VDD=10V 130 300 ns 

VDD=15V 90 200 ns 
"L" Level Propagation tPHL VDD=5V 300 700 ns 
Delay Time VDD=10V 130 300 ns 

VDD=15V 90 200 ns 
Rise Time tTL~ VDD=5V 130 400 ns 

(tr VDD=10V 65 200 ns 
~D=15V 50 160 ns 

Fall Time tTHr DD=5V 100 200 ns 
<tr VDD=10V 50 100 ns 

VDD=15V 40 80 ns 
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unit 
v 
v 
v 

uA 
uA 
uA 
uA 
uA 
pF 

unit 
v 
v 
v 
v 
v 
v 

mA 
mA 
mA 
mA 
mA 
mA 
v 
v 
v 
v 
v 
v 

uA 
uA 
uA 
uA 
uA 



LC4028B 

Switching Tille Test Circuit and Waveform 

Test Circuit 

Waveform 
INPUT 
from P.G. 

Qn 
(POSITIVE) 

20ns 

Voo 

TABLE Qn 

D 

V55 
20ns 

lCL=50pF 

TABLE TEST CONDITION 

TEST It.PUT CONDITION OUTPUT 
No. A B c D R>s Neg 

1 P.G llSS V55 VSS Ql QO 
2 1155 P.G voo vss Q6 Q4 
3 V(JJ voo P.G vss (JJ Q3 
4 VOo vss V55 P.G Q9 Q1 
5 VSS P.G V55 V55 Q2 QO 
6 I.ID V55 P.G~Vss Q5 Ql 
7 vss V55 V55 PG QB QO 

8 1155 1155 P.G vss Q4 QO 
9 P.G voo V55 VSS Q3 Q2 
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LC4040B Iii CMOS IC 

CMOS Logic 8-Series 
12-Stage Binary Counter 

® 1495A 

The LC4040B is an asynchronous reset function-provided 12-stage ripple-carry 
binary counter (equivalent to B series) having such features as wide operating 
voltage range, high noise margin, and low power dissipation. The state of a 
counti!r advances one count on the negative transition of each clock input. "Hi" 
level of reset input resets all counters regardless of clock input, setting all 
outputs (Q1 to Q12) to "Lo" level. 
Application areas include frequency dividers, control counters, and timing 
circuits. 

Allowable Operating Ranges at 
Maximum Supply Voltage 
Maximum Input Voltage 
Maximum Output Voltage 
Maximum Input Current 
Allowable Power Dissipation 
Operating Temperature 
Storage Temperature 

Allowable Operating Ranges at 
Supply Voltage 
Input Voltage 

Pin .lssigll8ent 

INPUT 10 
PUSES 

RESET II 

380 

16 

12 stage 
rippl• 

co un ur 

YSS 

Ql 

Q2 .. 
QJ '5 
Q4 

Cl. 
'5 

QS 0 

Q6 
,, 
f 

Q7 ~ 
" Q8 .0 

Q9 
!:i 

QlO 

Qll 

Q12 

Ta=25°C 
Vnnmax v58-o.5 to v85+20.o 
VINmax v55-o.5 to Vnn+0.5 
Vourmax v55-o.5 to Vnn+0.5 
IaNmax :t10 
P max 300 
Topg -40 to +85 
Tstg -65 to +150 
Tsol t=10sec 260 

Ta:-40 to +85°C 
VDD 3.0 to 18.0 
VIN o to Vnn 

Case Outline 3006A-D16IC 
(unit:mm) 

unit 
v 
v 
v 

mA 
mW 
OC 
OC 
OC 

unit 
v 
v 



LC4040B 

Equivalent Circuit and Truth Table ctock 
/I) o------4/;.;-,±--------a 
(o) 

r<S<t 
II o--~-r---; 

(R) 

a: Vss 
16: voo 

clock A rrs<t outp.lt statt: 

H All ou!puts : L' 

*: don 1 t car" 
A: Level change 

Electrical Characteristics at Ta=25°C,Vss=OV Vo:[],V~n:() 
OUtput"H"Level Voltage v0H ]IouTl<1uA,VIN=Vss•Vnn• 5V) 

II .(10V) 
II (15V) 

Output 11 L11 Level Voltage VOL IIouTl <1uA, VIN=Vss• Vnn' < 5V) 
II (10V) 
II (15V) 

0Utput11 H11 Level Current IoH vIN=Vss•Vnn• [4.6V](5V) 
II [9.5V]( 10V) 
II [13.5V]( 15V) 

OUtput"L"Level Current IOL vIN=Vss•Vnn• [0.4V](5V) 
II [0.5V]( 10V) 
II [1.5V](15V) 

Input 11 H11 Level Voltage Vrn IIouTJ<1uA, [0.5,4.5V](5V) 
[1.0,9.0V]( 10V) 

[1.5, 13.5V]( 15V) 
Input 11 L"Level Voltage VIL IIouT j<1uA, [0.5,4.5V](5V) 

[1.0,9.0V](10V) 
[1.5, 13.5V]( 15V) 

Input"H"level Current Irn VIH=18V, ( 18V) 
Input11 L"Level Current IIL VIL=OV, (18V) 
Quiescent Current Ion vIN=Vss•Vnn• (5V) 
Disipation II ( 10V) 

n (15V) 
Input Capacitance CIN 

® : Direct reset 

min typ max 
4.95 5.00 
9.9510.00 

14.9515.00 
o.oo 0.05 
o.oo 0.05 
0.00 0.05 

-0.16 -0.5 
-0.4 -1.2 
-1.2 -6.0 
0.44 1. 5 

1.1 3.5 
3.0 15.0 
3.5 2.75 
7.0 5.5 

11.0 8.25 
2.25 1. 5 
4.5 3.0 

6.75 4.0 
10 0.3 

-10 -0.3 
0.005 20 
0.010 40 
0.015 80 

5.0 7.5 

6 
Q3 

5 
Q4 

unit 
v 
v 
v 
v 
v 
v 

mA 
mA 
mA 
mA 
mA 
mA 

v 
v 
v 
v 
v 
v 

uA 
uA 
uA 
uA 
uA 
pF 
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LC4040B 

Electrical Characteristics at Ta=-40°C,Vss=OV Vo:[],VDD:() min typ max 
OUtput"H"Level Voltage VoH JiouTl<1uA,VIN=Vss,VDD,(5V) 4.95 

" (10V) 9.95 
It (15V) 14.95 

OUtput"L"Level Voltage VOL [IouTi <1uA, VIN=Vss, VDD' (5V) 0.05 
(10V) 0.05 

" (15V) 0.05 
Output"H"Level Current IoH VIN=Vss,VDD' [4.6V](5V) -0.2 

It [9.5V]( 10V) -0.5 
It [13.5V]( 15V) -1.4 

Output"L"Level Current IoL VIN=Vss,VDD' [0.4V](5V) 0.52 
It [0.5V]( 10V) 1.3 
It [ 1 • 5V]( 15V) 3.6 

Input"H"Level Voltage Vm JiouT J <1uA, [ o. 5, 4. 5V]( 5V) 3.5 
[ 1. 0, 9. OV]( 1 OV) 7.0 

(1.5, 13.5V]( 15V) 11.0 
Input"L"Level Voltage VIL JiouTJ<1uA, [0.5,4.5V](5V) 1. 5 

[1.0,9.0V]( 10V) 3.0 
[1.5, 13.5V]( 15V) 4.0 

Input"H"level Current Im VIH=18V, ( 18V) 0.3 
Input"L"Level Current IIL VIL :OV, ( 18V) -0.3 
Quiescent Current IDD VIN=Vss,VDD' (5V) 20 
Disipation It (10V) 40 

It ( 15V) 80 

Electrical Characteristics at Ta=85°C,Vss=OV Vo:[],V~D:() min typ max 
OUtput"H"Level Voltage v0H IIouTl<1uA,VIN=Vss,VDD' 5V) 4.95 

(10V) 9.95 
" (15V) 14.95 

OUtput"L"Level Voltage v0L liouTi <1uA, VIN=Vss, VDD• (5V) 0.05 
( 10V) 0.05 

II (15V) 0.05 
OUtput"H"Level Current IoH VIN=Vss,VDD' [4.6V](5V) -0.12 

It [9.5V]( 10V) -0.3 
It [13.5V]( 15V) -1.0 

Output"L"Level Current IoL VIN=Vss,VDD' [0.4V](5V) 0.36 
It [0.5V]( 10V) 0.9 
It [1.5V](15V) 2.4 

Input"H"Level Voltage Vm JiouTl<1uA, [0.5,4.5V](5V) 3.5 
[ 1.0,9.0V]( 10V) 7.0 

(1.5, 13.5V]( 15V) 11.0 
Input"L"Level Voltage VIL JiouT J < 1uA, [ o. 5, 4. 5VJC 5V) 1.5 

[1.0,9.0V](10V) 3.0 
[1.5, 13.5V]( 15V) 4.0 

Input"H"level Current Im Vm=18V, ( 18V) 1. 0 
Input"L"Level Current IIL VIL=OV, (18V) -1.0 
Quiescent Current IDD VIN=Vss,VDD' (5V) 150 
Disipation It (10V) 300 

It (15V) 600 

Note) Current Direction +, no sign: Flowing into device 
Flowing out of device 
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unit 
v 
v 
v 
v 
v 
v 

mA 
mA 
mA 
mA 
mA 
mA 
v 
v 
v 
v 
v 
v 

uA 
uA 
uA 
uA 
uA 

unit 
v 
v 
v 
v 
v 
v 

mA 
mA 
mA 
mA 
mA 
mA 
v 
v 
v 
v 
v 
v 

uA 
uA 
uA 
uA 
uA 



LC4040B 

Switcbing Characteristics at Ta:25±2°C,Vss=OV,CL=50pF 
VDD min 

Output Rise Time 

Output Fall Time 

"H" Level Propagation 
Delay Time 
(clock-Q1) 
"L" Level Propagation 
Delay Time 
(clock7 Q1) 
"H" Level Propagation 
Delay Time 
(clock-Q12) 
"L" .Level Propagation 
Delay Time 
(clock-Q12) 
"L" Level Propagation 
Delay Time 
(reset-Q) 
Maximum Clock Frequency 

Minimum Reset Pulse 
Width 

Maximum Clock Rise/ 
Fall Time 

I Pdmax - Ta 
I 400~~~~~~~~~~~~--.----. 

a 
'ti 

":.3001--+--r--+--+--+-+-+-+--+--+--t--+.-t-1 
c 
0 .... .... 
al 
Q, 
~201~-+--+-+-+-+-r--+---+--+--+----+----t-+-t-~ 
Ol .... 

i:::i 

s. 
~ 100 .,, 
Cll .... 
1 ° -40 -20 0 20 40 liO 8085 100 
,.., Operating Temperature,Ta - 0c :;: 

5V 
10V 
15V 

5V 
10V 
15V 

5V 
10V 
15V 

5V 
10V 
15V 

5V 
10V 
15V 

5V 
10V 
15V 

5V 
10V 
15V 

5V 
10V 
15V 

5V 
10V 
15V 

5V 
10V 
15V 

1. 0 
2.0 
2.5 

typ max 
130 400 
65 200 
50 160 

100 200 
50 100 
40 80 

600 1000 
220 400 
180 320 
500 900 
170 350 
130 250 
4.0 7.0 
1.5 2.7 
1. 2 2. 1 
4.0 7.0 
1.5 2.7 
1.2 2.1 
640 1300 
200 500 
160 400 
1.5 
4.5 
5.5 
200 800· 
100 300 
80 250 

2.0 
2.5 
1. 0 

unit 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
us 
us 
us 
us 
us 
us 
ns 
ns 
ns 

MHz 
MHz 
MHz 

ns 
ns 
ns 
us 
us 
us 
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LC4049B Iii CMOS IC 

CMOS Logic B-Series 
Hex Buffer/Converter 
(Inverting Type) 

® 10250 

Features and Functions 
• Inverting type hex buffer/converter IC having such features as wide operating 

range, high noise margin, low power dissipation, etc • 
• Conveniently used as interface between C MOS and TTL, DTL because of large 

output current capable of direct driving one TTL or DTL. 
Also used as level converter from 15V, lOV C MOS logic circuit to 5V C MOS/ 
TTL logic circuit because voltage up to Vss+l8V can be applied to input with­
out regard to VDD· 
Good transient characteristic of switching because of 3-stage inverter confi­
guration. 

Absolute Maximum Ratings at Ta=25°C,vss=ov unit 
Maximum Supply Voltage Vnnmax Vss-o. 5 to Vss+20 v 
Input Voltage VIN Vss-o. 5 to Vss+20 v 
Output Voltage VouT Vss-0.5 to Vnn+0.5 v 
Input Current IIN -10 mA 
Allowable Power Dissipation Pdmax Ta~85°C 300 mW 
Operating Temperature Topg -40 to +85 oc 
Storage Temperature Tstg -65 to +150 oc 

Allowable Operating Ranges at Ta=-40 to +85°C,vss=ov unit 
Supply Voltage Vnn 3to18 v 
Input Voltage VIN o to Vnn v 

Equivalent Circuit(l/6 LC4049Bl Pin Assignment(Top view) 

INPUT 
C>-~n-.-..... 

315.7.9.11. 
14} 

vss 

384 

VSS 

NC OUT6 IN6 NC OUTS JN 5 OUT4 JN4 

Case Outline 
(unit:mm) 

3006A-Dl6IC 

SANYO: DIP16 



t.C4049B 

Electrical Characteristics at Ta=-40°C,Vss=OV min typ max unit 
"H" Level Output Voltage VoH v00=5v, IIouTl<.luA,vrn=Vss 4.95 v 
"L" Level Output Volt Voo=lOV, 9.95 v 

Voo=l5V, 14.95 v 
"L" Level Output Voltage VOL Voo=5V, IIouTl<.luA, vrn=Voo 0.05 v 

Voo=lOV, II 0.05 v 
Voo=l5V, 0.05 v 

"H" Level Output Current IoH Voo=5V,vo=2.5V,VIN=Vss -1.4 mA 

Voo=lOV,vo=9.5V, -1.4 mA 

Voo=l5V,v0 =13.5V, -4.0 mA 

"L" Level Output Current IOL Voo=5V,vo=0.4V,VIN=Voo 3.5 mA 

Voo=lOV,vo=0.5V, 6.0 mA 

Voo=l5V ,v0 =1. 5V, 26.0 mA 

"H" Level Input Voltage Vrn Voo=5V,v0 =0.5V, IIouT/<.luA 3.5 v 
Voo=lOV, v0 =1. ov, 7.0 v 
Voo=l5V, v0 =1. 5V, 11.0 v 

"L" Level Input Voltage VIL Voo=5v ,vo=4.5V, I IouT/< luA 1.5 v 
Voo=lOV,v0 =9.0V, 3.0 v 
Voo=l5V,vo=l3.5V, 4.0 v 

"H" Level Input Current Im Voo=l8V,VIN=l8V 0.3 UA 
uL" Level Input Current IIL Voo=l8V,VIN=OV -0.3 uA 
Quiescent Current Dissi- Ioo Voo=5v,vIN=Vss,Voo 4 uA 
pation Voo=lOV, 8 uA 

Voo=l5V, 16 UA 

Electrical Characteristics at Ta=25°C±2°C,Vss=OV min typ max unit 
uH" Level Output Voltage VoH v00=5v, I IouT l<luA, Vrn=Vss 4.95 5.0 v 

Voo=lOV, 9.95 10.0 v 
v00=15v, 14.95 15.0 v 

"L" Level Output Voltage VOL Voo=5v, I IouT I< luA, vrn=v00 0 0.05 v 
Voo=lOV, 0 0.05 v 
Voo=l5V, 0 0.05 v 

"H" Level Output Current IoH Voo=5V,vo=2.5V,VIN=Vss -1.25 -2.5 mA 

Voo=lOV,v0 =9.5V -1.25 -2.5 mA 

v00=15V,v0 =13.SV -3.75-=LO.O mA 

"L" Level Output Current IOL v00=5v,v0 =0.4V,VIN=Voo 3.2 6.0 mA 

Voo=lOV,vo=0.5V, 5.0 16.0 mA 

Voo=l5V ,vo=l.5V 24.0 40.0 mA 

"H" Level Input Voltage V:i:H Voo=5V, v0 =0. 5V, I IouT I< luA 3.5 2.75 v 
Voo=lOV ,v0 =1. ov, 7.0 5.50 v 
Vo0=15V ,v0 =1. 5V, 11.0 8.25 v 

"L" Level Input Voltage VIL Vo0=5V ,v0 =4. 5V, I IouTl<luA 2.25 1. 5 v 
Voo=lOV,v0 =9.0V, 4.50 3.0 v 
Voo=l5V,v0 =13.5V, 6.75 4.0 v 

"H" Level Input Current IIH Voo=l8V,VIN=l8V 10s 0.3 uA 
"L" Level Input Current IIL Voo=l8V,"1Jrn=OV -105-0.3 uA 
Quiescent Current Dissi- Voo=5V,VIN=Vss,Voo 0.002 4 uA 
pation Voo=lOV, II 0.004 8 uA 

Voo=l5V, II 0.008 16 uA 
Input Capacitance CIN 5 7.5 pF 

385 



LC4049B 

Electrical Characteristics at Ta=+85°C,Vss=OV min typ max unit 
"H" Level Output Voltage VoH VDD=5V, I IouT1< luA, vrn=v88 4.95 v 

VDD=lOV, II 9.95 v 
VDD=l5V, 14.95 v 

"L" Level Output Voltage VoL VDo=5V, IouT luA,VIN=VDD 0.05 v 
VDD=lOV, " 0.05 v 
vDD=l5V, II 0.05 v 

"H" Level Output Current IoH VDD=5V,vo=2.5V,VIN=Vss -LO mA 

VDD=lOV,v0 =9.5V, -1. 0 mA 

VDD=l5V,v0 =13.5V, II -3.0 mA 

"L" Level Output Current IOL VDD=5V,v0 =0.4V,VIN=VDD 2.5 mA 

VDD=lOV,v0 =0.5V, II 3.6 mA 

vDD=l5V,v0 =1.5V, 18.0 mA 
11H" Level Input Voltage Vrn VDD=5V,v0 =0.5V, IIouTl<luA 3.5 v 

VDD=lOV ,vo=l.OV, 7.0 v 
VDD=l5V ,v0 =1.5V, 11.0 v 

"L" Level Input Voltage VIL VDD=5V ,v0 =4. 5V, I IouTl<.luA 1.5 v 
VDD=lOV,v0 =9.0V, II 3.0 v 
VDD=l5V,v0 =13.5V, 4.0 v 

"H" Level Input Current Im VDD=l8V,VIN=l8V 1.0 uA 
"L" Level Input Current IIL VDD=l8V, vn~~ov -1.0 uA 
Quiescent Current Dissi- IDD VDD=5V,VIN=Vss,VDD 30 uA 
pat ion VDD=lOV, 60 uA 

VDD=l5v, 120 uA 
Note) Current direction 

( 
+(no sign): Flowing into IC 

Flowing out of IC 

Switching Characteristics at Ta=25°C±2°C,vss=ov,cL=50pF min typ max unit 
Output Rise Time tTLH VDD=5V 100 200 ns 

(tr) VDD=lOV 50 100 ns 
VDD=l5V 40 80 ns 

Output Fall Time tTHL vDD=5V 50 100 ns 
(tf) VDD=lOV 25 50 ns 

VDD=l5v 20 40 ns 
"H" Level Propagation tprn VDD=5V 140 220 ns 
Delay Time VDD=lOV 70 llO ns 

vDo=l5v 50 80 ns 
"L" Level Propagation tPHL VDo=5V llO 220 ns 
Delay Time Voo=lOV 50 llO ns 

VoD=l5v 40 80 ns 

voo 

Test circuit sfrru•M 
:r:L=50P 

20ns 20ns 

Wave form 
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3006A 

CMOS IC 

CMOS Logic B-Series 
Hex Buffer/Converter 
(Noninverting Type) 

® 10260 

The LC4050B is a noninverting type hex buffer/converter (equivalent to B series) having such features as wide 
operating voltage range, high noise immunity, low power dissipation, etc. It is capable of driving LED, one TTL or 
DTL. 

Absolute Maximum Rantings/T a=25°C, Vss=OV 
Maximum Supply Voltage Voo max 
Input Voltage V1N 
Output Voltage VouT 
Input Current I 1 N 
Allowable Power Dissipation Pd max 
Operating Temperature T opg 
Storage Temperature T stg 
Lead Temperature. Time Tsol 

Vss-0.5 to Vss+20 
Vss-o.5 to Vss+20 

Vss-0.5 to Voo+0.5 
-10 

Ta;;S;85°C 300 
-40 to +85 

-65 to +150 
10sec +260 

unit 
v 
v 
v 

mA 
mW 
oc 
oc 
oc 

Allowable Operating Ranges/T a=-40 to +85~C. Vss=OV unit 
v 
v 

Supply Voltage Voo 
Input Voltage V1N 

Equivalent Circuit 
(1/6 LC4050B) 

V55 
. --oa 
NC :13.76 

3 to 18 
o to v0 o 

Pin Assignment (Top View) 

NC OUTS INS OUT4 IN4 

Case Outline 3006A-D161C 
(unit: mm) 

16 9 

~~: : : : : : :m m;T 
I I ~ 

~--19.2 ----. 

o.~~1:~ 
~~~~ ~ ~ ~~ 

2.'54 
SANYO: DIP16 
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LC4050B 

Electrical Characteristics/T a=-40°C, Vss=OV min typ max unit 

"H" Level Output Voltage Vott v0o=5V, IIoUT I< 1 µA, vm=v00 4.95 v 

Voo=IOV, II II 9.95 v 

voo= 15v, II II 14.95 v 

"L" Level Output Voltage VoL Voo=5v, IIour1<1µA,Vm=v88 0.05 v 

Voo= IOV, II II 0.05 v 

Voo= 15V. II II o.o5 v 

"H" Level Output Current Iott v00= 5V, vo=2.5V, vm=v00 -1.4 mA 

Voo= IOV,Vo=9.5V, II -1.4 mA 

Voo= 15V' Vo= 13. 5V, II -4.0 mA 

"L" Level Output Current IoL v00 = 5V, v0 =0. 4V, vm=vss 3.5 mA 

Voo= IOV,Vo=0.5V, II 6.0 mA 

Voo= 15V,Vo= I .5V, II 26.0 mA 

"H" Input Level Voltage Vrn Voo=5V,Vo=4.5V, IIOUT I< I µA 3.5 v 

Voo= 1 ov, Vo=9. av, II 7.0 v 

Voo=15V,Vo=l3.5V, II 11.0 v 

"L" Input Level Voltage VIL voo=5V,Vo=0.5V. 1rourl< 1 µA J .5 v 

voo = 1 av, v a= 1 . av, II 3.0 v 

Voo= 15V,Vo=l .5V, II 4.0 v 

"H" Input Leve,I Current Im Voo= I 8V, vm= 18V 0.3 µA 

"L" Input Level Current lIL Vpi'.l= 18V' Vm=ov -o.3 µA 

Quiescent Current Ioo Voo=sv, vm=vss. voo 4.0 µA 

Dissipation voo=1ov, II 8.0 µA 

voo=15v, II 16.0 µA 

Electrical Characteristics/T a=25°C±2°C, Vss=OV min Lyp max unit 
"H" Output Level Voltage Vott Voo=5v, IIourl<1 µA,Vm=v00 4.95 5.50 v 

Voo = IOV II II 9.95 10.00 v 

voo=15v, II II 14.95 15.00 v 

"L" Output Level Voltage VoL ~00 =5v. IIourl<I µA,Vm=Vss o.oo o.o5 v 

Voo= IOV, II II o.oo Q.05 v 

Voo=15v. II II o.oo 0.05 v 

"H" Output Level Current Iott v00 =5V, Va=2. 5V, Vm=vso -1.25 -2.5 mA 

Voo= IOV,Vo=9.5V, II -J .25 -2.5 mA 

Vpo= I 5V, Vo= 13. 5V' II -3. 75 -10.0 mA 

"L" Output Level Current IoL Voo=5V' Vo=O. 4V, Vm=Vss 3.2 6.0 mA 

Voo= IOV,Vo=0.5V, II 5.0 16.0 mA 

Voo= 15V,Vo=l .5V, II 24.0 40.0 mA 

"H" Input Level Voltage Vrn v0o=5v.va=4.5V, IIourl< 1 µA 3.5 2.75 v 

Voo= 1 av, V0 =9.0V, II 1.0 5.5 v 

Voo=l5V,Va=13.5V, II J J .O 8.25 v 
"L" Input Level Voltage VIL Voo=5v,va=o.5v, !Iourl<JµA 2.25 1.5 v 

Voo= 1ov .v0 = 1.ov, II 4.5 3.0 v 
Voo= 15V, Vo= I .5V, II 6.75 4.0 v 

"H" Input Level Current IItt Voo= I 8V' Vm= I 8V 10·• 0.3 µA 

"L" Input Level Current IIL Voo= 18V. Vm=OV -10 ·• -0.3 µA 

Quiescent Current Ioo v0o=5v, vm=Vss. Voo 0.002 4.0 µA 

Dissipation Voo= IOV, II 0.004 8.0 µA 

Voo=l5V, II 0.008 16.0 µA 

Input Capacitacne Cm 5 7.5 pF 
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Electrical Characteristics/T a=+85°C, Vss=OV min 

"H"Output Level Voltage VoH voo=5v, II0UTl<1µA.vrn=Voo 4.95 

Voo= IOV' II II 9.95 

v00=15v. II II 14.95 

"L" Output Level Voltage VOL voo=5v, 110UTl<1µA.vrn=vss 

Voo= IOV' II II 

v00 =15v, II II 

"H" Output Level Current IoH v00=5V, v0 =2. 5V, vrn=voo -1.0 

Voo= IOV,Vo=9.5V. II -1.0 

voo= 1 sv. Vo= I 3.5V, II -3.0 

"L" Output Level Current IoL Voo=5v, Vo=o. 4V .vrn=vss 2.5 

Voo= IOV, Vo=O. sv. II 3.6 

Voo= I SV,Vo= I. 5V. II 18.0 

"H" Input Level Voltage Vrn Voo=5V, Vo=4. 5V. IIouTI <I µA 3.5 

Voo= IOV .vo=9.0V. II 7.0 

Voo= 15V. Vo= I 3.5V. II 11.0 

"L" Input Level Voltage VIL Voo=5V,Va=0.5V, llOUTI <I µA 

Voo= 1ov.va= 1.ov, II 

Voo= 15V. Va= I. 5V. II 

"H" Input Level Current Im Voo= 18V. Vrn= 18V 

"L" Input Level Current lrL voo=18v,vrn=ov 

Quiescent Current loo voo=sv .vrn=Vss.voo 

Dissipation Voo= IOV, II 

Voo= 15v, II 

Note) Current direction: +(no sign) Flowing into device 
Flowing out of device 

Switching Characteristics/T a=25°C±2°C, CL =50pF, Vss=OV 

Output Rise Time t.iLH 
(tr) 

Output Fall Time tTHL 
<tr) 

"H" Level Propagation tPLH 
Delay Time 

"L" Level Propagation tpHL 
Delay Time 

Test Circuit 

Vco 

>--0....--0 OUTPUT 

v00 =sv 

Voo=IOV 

v00 = 1 sv 
v00=sv 

Voo= IOV 

v00 = 15v 

voo=5v 

Voo= IOV 

voo= 15v 

v00=5v 

Voo= IOV 

v00=15v 

Waveform 

INPUT FROM 
P.G 

OUTPUT 

min 

20ns 

typ max unit 

v 
v 
v 

0.05 v 

0.05 v 

0.05 v 
mA 

mA 

mA 

mA 

mA 

mA 

v 

v 
v 

1.5 v 
3.0 v 

4.0 v 

1.0 µA 

-J.O µA 

30 µA 

60 µA 

120 µA 

typ max unit 

100 200 ns 

50 100 ns 

40 80 nB 

50 100 ns 

25 50 ns 

20 40 ns 

80 180 nB 

40 100 ns 

25 80 ns 

80 120 ns 

40 60 ns 

25 40 ns 

20ns 
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LC4050BM a CMOS IC 

CMOS Logic 8-Series 
Hex Buffer/Converter 
(Noninverting Type) 

® 1119A 

The LC4050BM is a noninverting type Hex Buffer/Converter IC (equivalent to B series) having such features as wide 
operating voltage range, high noise margin, low power dissipation, etc. Its mini flat pal:kage enables compactness of 
sets. 

Absolu1e Maximum Ratings/T a=25°C, Vss=OV 
Maximum power supply voltage 
Input voltage 
Input current 
Allowable power dissipation 
Operating temperature 
Storage temperature 
Lead temperature. time 

Voo max 
V1N 
V1N 
Pd max 
Topg 
Tstg 
Tso1 

Ta~85°C 

t=10sec 

Allowable Operating ranges/T 8=-40°C to +85°C, Vss=OV 
Supply voltage Voo. 
Input voltage V1N 

Equivalent Circuit (1/6 LC4050BM) 
Yoo 

rl IN~g__Dri~our 

·~· .. '·:~1"~' ~cr"·· ""' 
V55 

For details, refer to the description of the LC40508. 
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Vss -o.5-Vss +20 
vss -o.5-Vss +20 

-10 
150 

-40-+85 
-65,.,,+150 

260 

3-18 
0-18 

Pin Assignment 

unit 
v 
v 

mA 
mW 

oc 
oc 
oc 

unit 
v 
v 

(Top View) 

Case Outline 3035A-Ml6IC 
( Ul'lit:mm) 

16 , 

SANYO : MFP 16 



LC4066B r.i CMOS IC 

CMOS Logic B-Series 
Quad Bilatersl SWitch 

® 10098 

The LC4066B is a bilateral switch (also called analog switch) IC (meeting EIA/JEDEC standards) having such features 
as wide operating voltage range, high noise margin, low power dissipation, etc. It has 4 independent bilateral switches. 
Setting control input (CONT) at "H" level causes the switches to be conducting, thereby resulting in a low impedance 
between input and output; and setting control input (CONTI "L" level causes the switches to be nonconducting, 
thereby resulting in a high impedance between input and output. 

On resistance (Ron) 300S1 (typ): Voo = 5V 
110n ltvPl: Voo = 1 ov 
1on (tvpl: Voo = 15v 

Off resistance ( R off) R off (typ) > 109 n 

Absolute Maximum Ratings/Ta= 25°C, Vss = 0 V 
Maximum supply voltage 
I n put vo It age 
Output voltage 
Input current 
Allowable power dissipation 
Operating temperature 
Storage temperature 
On-state voltage drop between input and output 
Lead temperature time 

Allowable Operating Range/Ta = -40 - +85°C 
Supply voltage 
Input voltage 

Equivalent circuit 
( 1 /4 LC4066B) 

Voo max 
V1N 
VOUT 
l1N 
Pd max 
Topg 
T stg 
V1-Vo 
Tsol 

Vss -o.5 - Vss +20 
vss -o.5 - voo + o.5 
vss -0.5 - voo +o.5 

±10 
Ta~5°C, l1N=±10 mA 300 

t=10sec 

-40-+85 
-65-+150 

3-18 
o-voo 

±0.5 
·260 

unit 
v 
v 

Pin assignment and block diagram 

unit 
v 
v 
v 

mA 
mW 
oc 
oc 
v 
oc 

SW D SW C 

VCD CONTA CONTB lN;tllJT OUT/IN OJT/IN lryWT 

IN/OUT 

1(4.l.llJ 

OUT/IN 

1/J,9.IOJ 

Case Outline 3003A-D14IC c 
(unit:mm) " • ::::; 1:::::::ra : 

vss 1 1 

i---19.2 ·1 

~1~' 
1.2 .=J ... 

. 54 
SANYO: DIP14 
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min typ max unit 
Electrical Characteristics/Ta= -40°C 

Input "H" level control voltage V1H Voo=5 V, Current between input 3.5 v 
and output=10 µA 
Voo=10 V, Current between input 7.0 v 
and output= 1 0 µA 
Voo=15 V, Current between input 11.0 v 
and output=10 µA 

Input "L" level control voltage V1L Voo=5 V, Current between input 1.5 v 
and output=10 µA 
Voo=10 V, Current between input 2.0 v 
and output=10 µA 
Voo=15 V, Current between input 2.5 v 
and output= 10 µA 

ON resistance RON Voo=5 V,V1N=5 v 500 n 
v 00=5 v,v1w2.5 v 850 n 
Voo=5 v,V1wo.25 v 500 n 
Voo=10 v,v1w10 v 210 n 
Voo=10 V,V1N=5 v 210 n 
Voo=10 V,V1w0.25 v 210 n 
Voo=15 v,v1w15 v 140 n 
v 00=15 v,v1w7.5 v 140 n 
Voo=15 v,v1wo.25 v 140 n 
Voo=5 V,Vss=-5 V,V1N=5 v 210 n 
Voo=5 V,Vss=-5 V,V1N=±0.25 v 210 n 
v 0 o=5 v,Vss=-5 v,viw-5 v 210 n 
v 00=7.5 v,Vss=-7.5 v,v1w7.5 v 140 n 
Voo=7.5 V,Vss=-7.5 V,V1N=±0.25 v 140 n 
Voo=7.5 V,Vss=-7.5 V,V1N=-7.5 v 140 n 

Input/Output leak current IOFF Voo=18 V,V1w18 V,Vout=O v ±250 nA 
(Switch off) Voo=18 V,V1wO V,Vout=18 v ±250 nA 

Quiescent current dissipation loo Voo=5 v,v1N=Voo.Vss 1.0 µA 
Voo=10 v,v1wVoo.Vss 2.0 µA 
v 00=15 v,v1wv0 o,Vss 4.0 µA 

Input "H" level control current l1H Voo=18 v,v1w1B v 0.3 µA 
Input "L" level control current l1L Voo=18 v,v1wo v -0.3 µA 

Electrical characteristics/Ta= +25°C min typ max unit 
Input "H" level control voltage V1H Voo=5 V, Current between input 3.5 2.75 v 

and output=10 µA 
Voo=10 V, Current between input 7.0 5.5 v 
and output= 10 µA 
Voo=15 V, Current between input 11.0 8.25 v 
and output= 10 µA 

Input "L" level control voltage V1L Voo=5 V, Current between input 2.25 1.5 v 
and output= 10 µA 
Voo=10 V, Current between input 4.5 2.0 v 
and output=10 µA 
Voo=15 V, Current between input 6.75 2.5 v 
and output=10 µA 

ON resistance RON v 00=5 v,v1w5 v 200 600 n 
Voo=5 v,v1w2.5 v 500 950 n 
Voo=5 v,v1wo.25 v 150 600 n 
Voo=10 V,V1N=10 v 120 250 n 
Voo=10 v,v1w5 v 100 250 n 
Voo=10 v,v1wo.25 v 100 250 n 
v 0 o=15 v,v1w15 v 90 160 n 
Voo=15 V,V1N=7.5 v 60 160 n 
Voo=15 ~.v 1 wo.25 v 60 160 n 
Voo=5 V,Vss=-5 V,V1N=5 v 120 250 n 
Voo=5 V,Vss=-5 V,V1N=±0.25 v 100 250 n 
Voo=5 V,Vss=-5V,V1N=-5 v 100 250 n 
v 0 o=7.5 v,Vss=-7.5 v,v1w7.5 v 90 160 n 
Voo=7.5 v,Vss=-7.5 v,v1w±o.25 v 60 160 n 
Voo=7.5 v,vss=-7.5 v,viw-7.5 v 60 160 n 
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min typ max unit 

ON-state resistance between RON Voo=2.5 v.vss=-2.5 v 30 n 
any 2 switches Voo=5 v.vss=-5 v 15 n 

Voo=7.5 v.vss=-7.5 v 10 n 
Input/Output leak current IOFF Voo=10 V,V1w10 V,Vout=O v ±0.01 ±125 nA 

(Switch off) Voo=10 V,V1wO V,Vout=10 v ±0.01 ±125 nA 
Voo=18 V,V1w18 V,Vout=O v ±0.1 ±250 nA 
Voo=18 V,V1N=O V,Vout=18 v ±0.1 ±250 nA 

Quiescent current dissipation loo Voo=5 v,v1N=Voo.Vss 0.001 1.0 µA 
Voo=10 v.v1wVoo.Vss 0.001 2.0 µA 
v 00=15 v.v1N=Voo.Vss 0.002 4.0 µA 

Input "H" level control current l1H Voo=18 V,V1N=18 v 10-5 0.3 µA 
Input "L" level control current l1L Voo=18 V,V1N=O v -10-5 -0.3 µA 

Electrical characteristics/Ta= +85°C min typ max unit 
Input "H" level control voltage V1H Voo=5 V, Current between input 3.5 v 

and output= 10 µA 
Voo=10 V, Current between input 7.0 v 
and output= 1 0 µA 
Voo=15 V, Current between input 11.0 v 
and output= 10 µA 

Input "L" level control voltage V1L Voo=5 V, Current between input 1.5 v 
and output= 10 µA 
Voo=10 V, Current between input 2.0 v 
and output=10 µA 
Voo=15 V, Current between input 2.5 v 
and output=10 µA 

ON resistance RON Voo=5 V,V1N=5 v 800 n 
Voo=5 v.v1w2.5 v 1300 n 
Voo=5 v.v1wo.25 v 800 n 
Voo=10 v.v1w10 v 300 n 
Voo=10 v,v1w5 v 300 n 
Voo=10 v,v1wo.25 v 300 n 
Voo=15 v.v1w15 v 200 n 
Voo=15 v.v1w7.5 v 200 n 
Voo=15 v.v1wo.25 v 200 n 
Voo=5 V,Vss=-5 V,V1N=5 v 300 n 
Voo=5 V,Vss=-5 V,V1N=±0.25 v 300 n 
Voo=5 V,Vss=-5 V,V1N=-5 v 300 n 
Voo=7.5 v.vss=-7.5 v,v1w7.5 v 200 n 
Voo=7.5 v.vss=-7.5 v,v1w±o.25 v 200 n 
Voo=7.5 v.vss=-7.5 v.viw-7.5 v 200 n 

Input/Output leak current IOFF Voo=18 V,V1N=18 V,Vout=O v ±1000 nA 
(Switch off) Voo=18 V,V1N=O V,Vout=18 v ±1000 nA 

Quiescent current dissipation loo Voo=5 v.v1N=Voo.Vss 7.5 µA 
v 00=1 o v,v1 N=Voo.Vss 15 µA 
Voo=15 v.v1N=Voo.Vss 30 µA 

Input "H" level control current l1H Voo=18 V,V1N=18 v 1.0 µA 
Input "L" level control current l1L Voo=18 V,V1N=O v -1.0 µA 

Switching characteristics/Ta= 25°C±2°C min typ max unit 
Propagation delay time tPLH Voo=5 V,RL=10 kQ,CL=50 pF 15 45 ns 

(Input-Output) tPHL Voo=10 V,RL =10 kQ,CL =50 pF 8 30 ns 
Voo=15 V,RL =10 kQ,CL =50 pF 5 20 ns 

Propagation time (Control-Out) tPLH Voo=5 V,RL =10 kQ,CL=50 pF 100 200 ns 

tPHL Voo=10 V,RL =10 kQ,CL =50 pF 40 70 ns 
Voo=15 V,RL=10 kQ,CL=50 pF 35 60 ns 

Maximum control input frequency f max Voo=5 V,CL=15 pF 3 MHz 
(C) Voo=10 V,CL =15 pF 9 MHz 

Voo=15 V,CL =15 pF 11 MHz 
Maximum propagation frequency f max Voo=5 V,Vss=-5 V,RL=10 kQ, 16 MHz 

(1-0) CL=15 pF, *1 
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min typ max 

Sine wave propagation distortion ratio Voo=5 V,Vss=-5 V,RL =10 kQ, 
f=1 MHz, *2 

Feed through (Switch off) Voo=5 V,Vss=-5 V,RL =10 kQ, *3 
Crosstalk (Control-Out) Voo=5 V,R1w1 k!l,Rout=10 k!l, 

CL=15 pF 
Voo=10 V,R1N=1 k!l,Rout=10 kQ, 
CL=15 pF 
Voo=15 V,R1w1 k!l,Rout=10 k!l, 
CL =15 pF 

Input capacitance C1N Control input 
Switch 1/0 

(Note) * 1 Vis: ±2.5 Vp-p sine wave f max: 20 log (Vos/Vis)=-3 dB 
*2 Vis: ±2.5 Vp-p sine wave 
*3 Vis: ±2.5 Vp-p sine wave fFEED THROUGH: 20 log (Vos/Vis)=-50 dB 
* 4, *5: To be determined for each user 

Test Circuits and Waveforms 

0.1 

*4 
*5 

*5 

*5 

5 
10 

1. tPLH. tPHL (INT OUT) Test Circuit 
voo 

2. tPLH. tPHL (CONTROL-OUT) Test Circuit 

voo 

10k 

SOP 
10k 

Waveform 
SA=l, 56=2 

2ons 

7.5 

3. RON Test Circuit 4. Feed Through (FEED THROUGH) Test Circuit 

394 

Yoo 

(VU< - VQUT) 

Your 
X 10 kO 

Yss 

f : 20 log 10 Vos =-SO dB 
Y15 

unit 

% 

KHz 
mV 

mV 

mV 

pF 
pF 



LC4066B 

5. Crosstalk (CROSSTALK) 6. Frequency Response (f max) Distortion: 
FREQUENCY RESPONCE 

voo 

20ns 20ns 

395 



LC4066BM a 
Uses 
• CMOS standard logic IC for logic circuit 
• Make/break of analog signal 

Features, Functions 

CMOS IC 

CMOS Logic B-Series 
Quad Bilateral Switch 

® 1118C 

Quad bilateral switch IC having wide operating voltage range, high noise margin, low power dissi· 
pat ion. 

• Mini flat package enabling compactness of sets. 

Absolute maximum ratings/T a=25°C, Vss=OV 
Maximum supply voltage Voo max 
Input voltage V1N 
Output voltage VouT 
Input current llN 
Allowable power dissipation Pd max 
Operating temperature T opg 
Storage temperature T stg 
Lead temperatur11. time T sol 

Allowable operating ranges/T 8--40°C to +85°C 
Supply voltage Voo 
Input voltage V1N 

Circuit Configuration 

JN,AlUT 

unit 
Vss-0.5 to Vss+20 v 

Vss-0.5 to Voo+0.5 v 
Vss-o.5 to Voo+0.5 v 

±10 mA 
Ta~oc 150 mW 

-40 to +85 oc 

-65 to+150 oc 

t=10sec 260 oc 

unit 
3 to 18 v 

o to Voo v 

Pin Assignment 
A D SWD swc 

1(11.~.4) 
Yoo CONT CONT IN/OUT OUT/IN OUT/IN IN/OUT 

Equivalent Circuit (1/4 LC4066BM) 
VDO ~----~ 

" 
OUT/IN 
2110,3,9) 

IO 9 8 

SWB B t 

Case Outline 3034A-M14IC 
(unit:mm) 

For details, refer to the description of the LC4066B. 
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C MOS IC 

CMOS Logic B-Series 
Quad Bilateral Switch 

® 1502 

The LC4066BS is a bilaternal switch (also called analog switch) IC (meeting 
EIA/JEDEC standards) having such features as wide operating voltage range, high 
noise margin, low power disipation. It has 4 independent bilaternal switches. 
Setting control input (CONT) at "H" level causes the switches to be conducting, 
thereby resulting in a low impendence between input and output; and setting 
control input (CONT) at "L" level causes the switches to be nonconducting, 
thereby resulting in a high impedence between input and output. 

On resistance (R on) 300ohm(typ) : VDD=5V 
110ohm(typ) : VDD=10V 

Off resistance (R off) R off (typ)>: 10 ohm 

Absolute Haximlll Ratings at T=25°C 
Maximum Supply Voltage VDDmax 
Input Voltage VIN 
Output Voltage VouT 

Vss-0.5 to Vss+20 
Vss-0.5 to vDD+0.5 
Vss-0.5 to vDD+0.5 

:!:10 Input Current IIN 
Allowable Power Dissipation Pdmax Ta~85°c,1IN=±1omA 150 

-40 to +85 Operating Temperature Topg 
Storage Temperature Tstg 
On-State Voltage Drop VI-VO 
between Input and Output 
Lead Temperature & Time Tsol t=10sec 

Allowable Operating Range at 
Supply Voltage 

Ta=-40 to +85°C 

Input Voltage 
VDD 
VIN 

-65 to -150 

:!:o.5 
260 

3 to 18 
0 to VDD 

unit 
v 
v 
v 

mA 
mW 
OC 
OC 

v 
OC 

unit 
v 
v 

Equivalent Circuit 
(1/4 LC4066BS) 

Pin Assignment and Equivalent Circuit Block Diagram 

Yoo 

IN/OUT 
o----------+-f-+---4 

1(1,,8,11} ---'-~-

OUT/IN 

2(3,9,'/()} 

Yoo 

~·' 
-<e------0 1 

Yss 

Case Outline 
(unit:mm) 

For details, refer to the description of the LC4066B. 

3053-S15IC 
3.25 

---- 21u----

~ 
1.5 
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l.llil 
~ 

CMOS IC 

CMOS Logic B-Series 
Quad Bilateral Switch 

® 1541 

The LC4066BH is a bilateral switch (also called analog switch) IC (meeting EIA/JEDEC standards) having such features 
as wide operating volt;ige range, high noise margin, low power dissipation, etc. It has 4 independent bilateral switches. 
Setting co.1trol input (CONT) at "H" level causes the switches to be conducting, thereby resulting in a low impedance 
between input and output; and setting control input (CONT) at "L" level causes the switches to be nonconducting, 
thereby resulting in a high impedance between input and output. 

On resistance (Ron) 3000 (typ): Voo = 5V 
110!1 (typ): Voo = lOV 
100 (typ): Voo = 15v 

Off resistance ( R off) R off (typ) > 109 0 

Absolute Maximum Ratings/Ta= 25°C, Vss = 0 V 
Maximum supply voltage 
I n put vo It age 
Output voltage 

Voo max 
VrN 
VQUT 
V1-Vo 
l1N 

Vss -o.3 to Vss +25 
Vss -0.3 to Vss +0.3 
Vss -o.3 to Vss +0.3 

unit 
v 
v 
v 
v On-state voltage drop between input and output 

Input current 
Allowable power dissipation 
Operating temperature 
Storage temperature 

Pd max Ta'$85°C 
Topg 

±0.5 
±10 
300 

-40~+85 

mA 
mW 
oc 
oc 
oc 

Lead temperature·time 

Allowable Operating Range/Ta = -40 - +85°C 
Supply voltage 
In put voltage 

Equivalent Circuit 
(1/4 LC4066BH) 

voo 

398 

T stg -65-+150 

Tsol t=10sec 260 

OUT IN 

2(3,9.10} 

voo 
....-<>74 
....-07 

vss 

unit 
v 
v 

Pin Assignment and Equivalent Circuit Block Diagram 
SWD SWC 

CONTA CONTD IN/OUT DLJVlN OUT/IN IN,lbul 

SWA 

Case Outline 3003A-D141C 

(unit: mm) · t 
~ • 0 

~:::::::m -
' 7 r--19.2 ----, 

~1:.:e 
1.2 -=r ... 

• 54 
SANYO: DIP14 



LC4066BH 

min typ max unit 
Electrical CharacteristicsfT a= -40°C, Voo=3 to 18 V 

Input "H" level control voltage V1H Voo=5 V, Current between input 3.5 v 
and output= 10 µA 
Voo=10 V, Current between input 7.0 v 
and output= 10 µA 
Voo=15 V, Current between input 11.0 v 
and output= 10 µA 

Input "L" level control voltage V1L Voo=5 V, Current between input 1.5 v 
and output= 10 µA 
Voo=10 V, Current between input 2.0 v 
and output=10 µA 
Voo=15 V, Current between input 2.5 v 
and output= 10 µA 

ON resistance RoN Voo=5 V,V1N=5 v 500 n 
Voo=5 V,V1N=2.5 v 850 n 
Voo=5 v.v1wo.25 v 500 n 
Voo=10 v,v1w10 v 210 n 
Voo=10 V,V1N=5 v 210 n 
Voo=10 v.v1wo.25 v 210 n 
Voo=15 V,V1N=15 v 140 n 
Voo=15 V,V1N=7.5 v 140 n 
Voo=15 V,V1N=0.25 v 140 n 
Voo=5 V,Vss=-5 V,V1N=5 v 210 n 
Voo=5 V,Vss=-5 V,V1N=±0.25 v 210 n 
Voo=5 V,Vss=-5 V,V1N=-5 v 210 n 
Voo=7.5 V,Vss=-7.5 V,V1N=7.5 v 140 n 
v 00=7.5 v.vss=-7.5 v.v1w±0.25 v 140 n 
Voo=7.5 V,Vss=-7.5 V.V1N=-7.5 v 140 n 

Input/Output leak current IOFF Voo=18 V,V1N=18 V.VouT=O v ±250 nA 
(Switch off) v 00=1a v.v1wo v.vouT=18 v ±250 nA 

Quiescent current dissipation 100 Voo=5 v.v1wVoo.Vss 1.0 µA 
v 00=10 v,v1wv00,Vss 2.0 µA 
Voo=15 v,v1N=Voo.Vss 4.0 µA 

Input "H" level control current l1H Voo=1B v,v1w1a v 0.3 µA 
Input "L" level control current l1L Voo=18 V,V1wO v -0.3 µA 

Electrical characteristicsfT a= +25°C, Voo=3 to 18 V min typ max unit 
Input "H" level control voltage V1H Voo=5 V, Current between input 3.5 2.75 v 

and output=10 µA 
Voo=10 V, Current between input 7.0 5.5 v 
and output=10 µA 
Voo=15 V, Current between input 11.0 8.25 v 
and output=10 µA 

Input "L" level control voltage V1L Voo=5 V, Current between input 2.25 1.5 v 
and output= 10 µA 
Voo=10 V, Current between input 4.5 2.0 v 
and output= 10 µA 
Voo=15 V, Current between input 6.75 2.5 v 
and output= 10 µA 

ON resistance RoN Voo=5 V,V1N=5 v 200 600 n 
Voo=5 V,V1N=2.5 v 500 950 n 
Voo=5 V,V1N=0.25 v 150 600 n 
Voo=10 v.v1w10 v 120 250 n 
Voo=10 V,V1N=5 v 100 250 n 
Voo=10 V,V1N=0.25 v 100 250 n 
Voo=15 V,V1N=15 v 90 160 n 
Voo=15 V,V1N=7.5 v 60 160 n 
Voo=15 V,V1N=0.25 v 60 160 n 
Voo=5 V,Vss=-5 V,V1N=5 v 120 250 n 
Voo=5 V.Vss=-5 V,V1N=±0.25 v 100 250 n 
Voo=5 V,Vss=-5 V,V1N=-5 v 100 250 n 
Voo=7.5 V,Vss=-7.5 V,V1N=7.5 v 90 160 n 
Voo=7.5 V,Vss=-7.5 V,V1N=±0.25 v 60 160 n 
Voo=7.5 V,Vss=-7.5 V,V1N=-7.5 v 60 160 n 
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min 

ON-state resistance between L:>RoN Voo=2.5 v.vss=-2.5 v 
any 2 switches Voo=5 v.vss=-5 v 

Voo=7.5 v.vss=-7.5 v 
Input/Output leak current IOFF Voo=10 V,V1N=10 V,VouT=O v 

(Switch off) Voo=10 V,V1N=O V,VOUT=10 v 
Voo=18 V.V1N=18 V.VoupO v 
Voo=18 V,V1N=O V,VouT=18 v 

Quiescent current dissipation 100 Voo=5 V,V1N=Voo.Vss 
Voo=10 v.v1N=Voo.Vss 
Voo=15 v.viN=Voo.Vss 

Input "H'' level control current l1H Voo=18 V.V1N=18 v 
Input "L" level control current l1L Voo=18 v ,V1N=O v 

Electrical characteristics/Ta= +85°C, Voo=3 to 18 V min 
3.5 Input "H" level control voltage V1H Voo=5 V, Current between input 

arid output= 10 µA 

Input "L" level control voltage 

ON resistance 

Input/Output leak current 
(Switch off) 

Quiescent current dissipation 

Input "H" level control current 
Input "L" level control current 

RON 

IOFF 

100 

Voo=10 V, Current between input 7.0 
and output=10 µA 
Voo=15 V, Current between input 11.0 
and output=10 µA 
Voo=5 V, Current between input 
and output= 10 µA 
Voo=10 V, Current between input 
and output= 10 µA 
Voo=15 V, Current between input 
and output= 10 µA 
Voo=5 V.V1N=5 v 
Voo=5 V.V1N=2.5 v 
Voo=5 V.V1N=0.25 v 
Voo=10 V,V1N=10 v 
Voo=10 V,V1N=5 v 
Voo=10 V,V1N=0.25 v 
Voo=15 V,V1N=15 v 
Voo=15 V,V1N=7.5 v 
Voo=15 V,V1N=0.25 v 
Voo=5 V,Vss=-5 V,V1N=5 v 
Voo=5 V,Vss=-5 V,V1N=±0.25 v 
Voo=5 V.Vss=-5 V,V1N=-5 v 
Voo=7.5 V,Vss=-7.5 V,V1N=7.5 v 
Voo=7.5 V.Vss=-7.5 V,V1N=±0.25 v 
Voo=7.5 V,Vss=-7.5 V,V1N=-7.5 v 
Voo=18 V,V1N=18 V.VouT=O v 
Voo=18 V.V1N=O V.VouT=18 v 
Voo=5 V,V1N=Voo.Vss 
Voo=10 v.v1N=Voo.Vss 
v 00=15 v.v1N=Voo.Vss 
Voo=18 V,V1N=18 v 
Voo=18 V,V1N=O v 

typ 

30 
15 
10 

±0.01 
±0.01 

±0.1 
±0.1 

0.001 
0.001 
0.002 

10-5 
-10-5 

typ 

Current direction;+ (no sign) : Flowing into device, - : Flowing out of device 

Switching characteristics/Ta= 25°C±2°C min typ 
Propagation delay time tPLH Voo=5 V,RL =10 kf2,CL =50 pF 15 

(Input-Output) tPHL Voo=10 V,RL =10 kil,CL =50 pF 8 
Voo=15 V,RL =10 kf2,CL =50 pF 5 

Propagation delay time tPLH Voo=5 V,RL =10 kf2,CL =50 pF 100 
(Control-Out) tPHL Voo=10 V,RL =10 kf2,CL =50 pF 40 

Voo=15 V,RL =10 kf2,CL =50 pF 35 
Maximum control input frequency f max Voo=5 v.cL =15 pF 3 

(Cl Voo=10 V,CL=15 pF 9 
Voo=15 V,CL =15 pF 11 

Maximum propagation frequency f max Voo=5 V.Vss=-5 V,RL=10 kf2, 16 
(1-0) CL=15pF, *1 

400 

max unit 

n 
n 
n 

±125 nA 
±125 nA 
±250 nA 
±250 nA 

1.0 µA 
2.0 µA 
4.0 µA 
0.3 µA 

-0.3 µA 

max unit 
v 

v 

v 

1.5 v 

2.0 v 

2.5 v 

800 n 
1300 n 
800 n 
300 n 
300 n 
300 n 
200 n 
200 n 
200 n 
300 n 
300 n 
300 n 
200 n 
200 n 
200 n 

±1000 nA 
±1000 nA 

7.5 µA 
15 µA 
30 µA 
10 µA 

-10 µA 

max unit 
45 ns 
30 ns 
20 ns 

200 ns 
70 ns 
60 ns 

MHz 
MHz 
MHz 
MHz 



LC4066BH 

min 

Sine wave propagation distortion ratio Voo=5 V.Vss=-5 V,RL=10 kil, 
f=1 MHz, *2 

Feed through (Switch off) Voo=5 V,Vss=-5 V,RL=10 kil, *3 
Crosstalk (Control-Out) Voo=5 V,R1N=1 kil,RouT=10 kil, 

CL=15pF 
Voo=10 v ,R1N=1 kil,RouT=10 kil, 
CL=15pF 
Voo=15 V,R1w1 kil,ROUT=10 kil, 
CL=15 pF 

Input capacitance C1N Control input 
Switch 1/0 

(Note) * 1 Vis: ±2.5 Vp-p sine wave f max: 20 log (Vos/Vis)=-3 dB 
*2 Vis: ±2.5 Vp-p sine wave 
*3 Vis: ±2.5 Vp-p sine wave fFEED THROUGH: 20 log (Vos/Vis)=-50dB 
* 4, *5: To be determined for each user 

Test Circuits and Waveforms 

typ max 

0.1 

*4 
*5 

*5 

*5 

5 7.5 
10 

1. tPLH. tPH L (INT-OUT) Test Circuit 2. tPLH. tPHL (CONTROL-OUT) Test Circuit 

3. RON Test Circuit 

voo 

RON = ( V(N - VouTl 
"OUT 

X 10 kO 

voo 

sa 

2 

4. Feed Through (FEED THROUGH) Test Circuit 

V55 

Vm 
f : 20 log 10 v;- = -50cl8 

unit 

% 

KHz 
mV 

mV 

mV 

pF 
pF 
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5. Crosstalk (CROSSTALK) 

402 
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R ponse (f max) Distortion: 6 Frequency es 
. FREQUENCY RESPONCE 

AC. Volt Meter 



LC4069UB rllil C-MOS IC 

CMOS Logic B-Series 
Hex Inverter 

®877C 

The LC4069UB is an IC that consists of six independent inverters (EIA/JEDEC stand­
ards-met IC product) having such features as wide operating voltage range, high 
noise margin, low power dissipation, etc. 

Absolute Maximum Ratings at Ta=25°C, Vss=OV unit 
Vss-0.5 to vss+20 v 

vss-0.5 to voo+0.5 v 
vss-0.5 to voo+0.5 v 

±10 mA 
300 mW 
260 °C 

Maximum Supply Voltage Voomax 
Input Voltage VIN 
Output Voltage VOUT 
Input Current 
Allowable Power Dissipation 
Lead Temperature and Time 
Operating Temperature 
Storage Temperature 

IIN 
Pdmax 
Tsol 
Tstg 
Topg 

Ta~85°C 
t=lOsec 

-40 to +85 °C 
-65 to +150 °C 

Allowable Operating Range at Ta~-40 to +85°C,Vss=OV unit 
3 to 18 V Supply Voltage Voo 

Input Voltage VIN 

Equivalent Circuit (1/6 LC4069UB) 

v00 14pin 

o to voo 

Pin Assignment and Block Diagram 

11 01 17 07 13 03 V55 

(Top Y;ewl 

Case Outline 3003A-D14IC 
(unit:mm) c 

u a 0 

1:::::::m : 
I 7 

r--19.2 

SANYO: DIP14 

v 
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Electrical Characteristics at Ta=-40°c,vss=OV min typ max unit 
Output 11 H11 -Level Voltage VOH voo=5V, jiouTI <luA, vrn=Vss 4.95 v 

Voo=lOV, 9.95 v 
voo=l5V 14.95 v 

Output 11 L11 -Level Voltage VOL voo=5V, IIouTl<luA,VIN=Voo 0.05 v 
Voo=lOV, II II 0.05 v 
voo=l5V, 0.05 v 

Output 11 H11 -Level Current IoH Voo=5V,Vo=4.6V,VIN=Vss -0.61 mA 

Voo=lOV,VoH=9.5V,VIN=Vss -1.5 mA 

Voo=l5V,Vo=l3.5V, -4 mA 

Outp\lt 11 L11 -Level Current IOL Voo=5V,Vo=0.4V,VIN=Voo 0.61 mA 

Voo=lOV,Vo=0.5V, 1.5 mA 

Voo=l5V,Vo=l.5V, 4 mA 

Input 11 H11 -Level Voltage VIH Voo=5V, Vo=O. 5V, jiouTI <luA 4 v 
Voo=lOV,Vo=l.O, 8 v 
Voo=l5V,Vo=l.5V, 12.5 v 

Input 11 L11 -Level Voltage VIL Voo=5V,Vo=4.5V, IIouTI< luA 1.0 v 
Voo=lOV,Vo=9.0V, 2.0 v 
Voo=l5V,Vo=l3.5V, 2.5 v 

Input Current IIN voo=l8V ~1.0 uA 
Quiescent Current Ioo voo=5V,VIN=Vss,Voo* 0.25 uA 
Dissipation Voo=lOV, 0.5 uA 

Voo=l5V, 1.0 uA 
*: All input pins connected. 

Electrical Characteristics at Ta=25°c,vss=OV min typ max unit 
Output 11 H11 -Level Voltage VoH Voo=5V, !IouTj< luA, vrn=Vss 4.95 v 

Voo=lOV, II II 9.95 v 
Voo=l5V, 14.95 v 

Output 11 L11 -Level Voltage VOL Voo=5V, jiouTI <luA, vrn=Voo 0.05 v 
Voo=lOV, II II 0.05 v 
Voo=l5V, 0.05 v 

Output 11 H11 -Level Current IoH Voo=5V,Vo=4.6V,VIN=Vss -0.51 -1.0 mA 
Voo=lOV,Vo=9.5V, -1.3 -2.6 mA 
Voo=l5V,Vo=l3.5V, -3.4 -6.8 mA 

Output 11 L11 -Level Current IOL Voo=5V,Vo=0.4V,VIN=Voo 0.51 1.0 mA 
Voo=lOV,Vo=0.5V, 1. 3 2.6 mA 
voo=l5V, V0 =1. 5V, 3.4 6.8 mA 

Input 11 H11 -Level Voltage VIH Voo=5V, Vo=O. 5V, I IouTI < luA 4 v 
Voo=lOV,Vo=l.OV II 8 v 
Voo=l5V,Vo=l.5V 12.5 v 

Input 11 L11 -Level Voltage VIL Voo=5V,Vo=4.sv, IIouTj<luA 1.0 v 
Voo=lOV,V0 =9.0V, 11 2.0 v 
Voo=l5V,Vo=l3.5V, 2.5 v 

Input Current IIN v00=18V ±105±1.0 uA 
Quiescent Current Ioo Voo=5V,VIN=Vss,Voo* 0.01 0.25 uA 
Dissipation Voo=lOV, 0.01 0.5 uA 

v00=15V, 0.01 1.0 uA 
Input Capacitance Cm 7.5 15 pF 

*: All input pins connected. 
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LC4069UB 

Electrical Characteristics at Ta=85°C,Vss=OV 
Output 11 H11 -Level Voltage VoH Voo=5V, lrouTl<luA,VrN=Vss 

Output 11 L"-Level Voltage VOL 

Output "H 11 -Level Current lOH 

Output "L"-Level Current lOL 

Input "H 11 -Level Voltage VrH 

Input 11 L11 -Level Voltage VIL 

Input Current IrN 
Quiescent Current loo 
Dissipation 

Input Capacitance 

voo=lOV, 11 " 

Voo=l5V, 
Voo=5V, I rouTI < luA, VIN=Voo 
voo=lOV, 11 11 

Voo=l5V, 
Voo=5V,Vo=4.6V,VrN=Vss 
Voo=lOV,Vo=9.5V, 
Voo=l5V,Vo=l3.5V, 
Voo=5V,Vo=0.4V,VrN=Voo 
Voo=lOV,Vo=0.5V, 
Voo=l5V,Vo=l.5V, 
Voo=5V' Vo=O. 5V, lrouTI < luA 
Voo=lOV,Vo=l.OV, " 
Voo=l5V,Vo=l.5V, 
Voo=5V, V0 =4. 5v, lrouTI < luA 
Voo=lOV,Vo=9.0V, " 
Voo=l5V,Vo=l3.5V, 
Voo=l8V 
voo=5V,VrN=Vss,Voo* 
Voo=lOV, 
Voo=l5V, 

*: All input pins connected 

min typ max unit 
4.95 v 
9.95 v 

14.95 

-0.36 
-0.9 
-2.4 
0.36 
0.9 
2.4 

4 
8 

12.5 

0.05 
0.05 
0.05 

1.0 
2.0 
2.5 

:±1.0 
7.5 

15 
30 

v 
v 
v 
v 

mA 

mA 

mA 

mA 

mA 

mA 

v 
v 
v 
v 
v 
v 

uA 
uA 
uA 
uA 

Note) Current direction (+, no sign: Flowing into device, Flowing out of 
device) ~ 

Switching Characteristics at Ta=25±2°C,Cu=50pF,Vss=OV min typ max unit 
11 H"-Level Propagation tPLH Voo=5V 100 180 ns 
delay Time Voo=lOV 60 120 ns 

voo=l5v 50 100 ns 
11 L"-Level Propagation tPHL Voo=5V 75 150 ns 
delay Time Voo=lOV 40 100 ns 

voo=l5V 35 80 ns 
Output Rise Time tTLH Voo=5V 130 400 ns 

(trl Voo=lOV 65 200 ns 
voo=l5v 50 160 ns 

Output Fall Time tYHL Voo=5V 100 200 ns 
(tf) Voo=lOV 50 100 ns 

Voo=l5V 40 80 ns 

405 



LC4069UB 

Switching Time Test Circuit and Waveforms 

voo 

P.G 

20ns 

voo 

ov 

Voo 

so•1. 

ov 10'1. 

406 

ICu•50p 

20ns 

50'1. 

10" 

ITLH 
{Ir) 

OUTPUT 



CMOS IC 

LC4069UBM a 
CMOS Logic B-Series 
Hex Inverter 

® i 122A 

The LC4069UBM is a hex inverter (EIA/JEDEC standards-met IC product) having such features as wide operating 
voltage range, high noise margin, low power dissipation. The use of mini flat package enables compactness of sets. 

Absolute Maximum Ratings/T a=25°C, Vss=OV 
Maximum Supply Voltage Voo max 
Input Voltage V1N 
Output Voltage VOUT 
Input Current l1N 
Allowable Power Dissipation Pd max 
Operating Temperature T opg 
Storage Temperature T stg 
Lead Temperature. Time T sol 

Vss -o.5 - vss +zo 
vss -o.5 - v 00 +o.5 
Vss -o.5 - Voo +o.5 

±10 
Ta~85°C 150 

-40-+85 
-65-+150 

t=10 sec 260 

unit 
v 
v 
v 

mA 
mW 
oc 
oc 
oc 

Allowable Power Dissipation/T 8=-40 to +85°C, Vss=OV unit 
v 
v 

Supply Voltage Voo 
Input Voltage V1N 

Equivalent Circuit (1/6 LC4069UBM) 

IN 

113, 5,9, 11, 13) 

3-18 
o-voo 

Pin Assignment and Block Diagram 

VDO 15 06 15 Os 

11 01 12 13 

14 

Case Outline 3034A-M14IC 
(unit:mm) 

" 

For details, refer to the description of the LC4069UB. 

04 

7 

V55 
(Top View) 

SANYO : MFP 14 
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CMOS IC 

CMOS Logic B-Series 
Quad 2 Input Exclusive-OR Gate 

3003A 

® 1503 

The LC4070B is a quad 2-input Exclusive-OR Gate IC (equivalent to B series) 
having such features as wide operating voltage range, high noise margin, low 
power dissipation. 

Absolute Maxi•• Ratings at 
Supply Voltage 
Input Voltage 

Ta=25°C,Vss=OV 
VDD max 

Output Voltage 
Input Current 
Allowable Power Dissipation 
Lead Temperature and Time 
Operating Temperature 
Storage Temperature 

Allowable Operating Range at 
Supply Voltage 
Input Voltage 

VIN 
VouT 
IIN 
Pd max 
Tsol 
To pg 
Tstg 

t=10sec 

Ta=-40 to +85°C 
VDD 
VIN 

Bqui'l'Blent Circuit(1/4 LC4070B) 

Pin Assignment 

YOO IN IN OUT OUT IN 

IN 

408 

v88-0.5 to Vsg+20 
Vgg-0.5 to VDn+0.5 
v88-o.5 to Vnn+0.5 

t10 
300 
260 

-40 to +85 
-65 to +150 

3 to 18 
o to Vnn 

Truth Table 

I of 4 Oates 

A 8 .J 

0 () 0 

0 

IJ 

0 

I =HIGH LEVEL 

O=LOW LEVB:L 

.f=A EBB 

unit 
v 
v 
v 

mA 
mW 
OC 
OC 
OC 

unit 
v 
v 

Case Outline 3003A-D14IC 
(unit:mm) 

SANYO: DIP14 



Electrical Characteristics 
"H" Level Output Voltage 

"L" Level Output Voltage 

"H" Level Output Current 

"L" Level Output Current 

"H" Level Input Voltage 

"L" Level Input Voltage 

"H" Level Input Current 
"L" Level Input Current 
Quiescent Device Current 

Electrical Characteristics 
"H" Level Output Voltage 

"L" Level Output Voltage 

"H" Level Output Current 

"L" Level Output Current 

"H" Level Input Voltage 

"L" Level Input Voltage 

"H" Level Input Current 
"L" Level Input Current 
Quiescent Device Current 

Input Capacitance 

LC4070B 

at Ta=-40°C,Vss=OV min 
4.95 
9,95 

14.95 

typ max 
VoH VDD=5V, llouTl<1uA,Vin=Vss•VDo 

VoD=10V, n n 
VoD=15V, n n 

VoL VoD=5V, !IouTl<1uA,Vin=Vss•Voo 
Voo=10V, n n 
VoD=15V, n n 

IoH VDD=5V,Vo:4.6V,Vin=V§S•Voo -0.52 
VDo=10V,Vo=9.5V, -1.3 
VDD=15V,Vo=13.5V, " -3.6 

IoL VoD=5V,Vo=0.4V,Vin=V§S•Voo 0.52 
VoD=10V,Vo:0.5V, 1.3 
VoD=15V,Vo=13.5V, " 3.6 

vIH v00=5V,Vo=0.5Vor4.5V, IIouT l<1uA 3,5 
VoD=10V,Vo=1.0Vor9.0V, " 7.0 
V00:15V,Vo:1.5Vor13.5V, " 11.0 

VIL v00=5V, Vo=0.5Vor4.5V, IIouT l<1uA 
VoD=10V,Vo=1.0Vor9.0V, n 

Voo=15V,Vo:1.5Vor13.5V, n 
IIH VoD=18V,Vin=18V 
IIL VoD=18V,Vin=OV 
Ioo VoD=5V,Vin=Vs§•VoD 

v0D=10V, 
VDo=15V, " 

0.05 
0.05 
0.05 

1.5 
3.0 
4.0 
0.3 

-0.3 
1. 0 
2.0 
4.0 

at Ta=25°C,Vss=OV min typ max 
VoH Voo=5V,JiouTl<1uA,Vin=Vss•VoD 4.95 5.00 

VDo=10V, " " 9.9510.00 
VDo=15V, " " 14.9515.00 

v0L v00=5V, IIouTl<1uA,Vin=Vss•VoD o.oo 0.05 
VDD=10V, " " 0.00 0.05 
VDn=15V, " " 0.00 0.05 

IoH Von=5V,Vo=4.6V,Vin=V§S•VDo -0.44-0.88 
Voo=10V,Vo=9.5V, -1.1-2.25 
Von=15V,Vo=13.5V, " -3.0 -8.8 

IoL Vnn=5V,Vo:0.4V,Vin=V§S'v00 0.44 0.88 
Voo=10V,Vo:0.5V, 1.1 2.25 
Voo=15V,Vo=13.5V, " 3.0 8.8 

VIH v00=5V,Vo=0.5Vor4.5V, jiouTl<1uA 3.5 2,75 
V00:10V,Vo=1.0Vor9.0V, " 7.0 5.5 
Vno=15V,Vo=1.5Vor13.5V, " 11.0 8.25 

v1L v00=5V,Vo=0.5Vor4.5V, IIouTJ<1uA 2.25 1.5 
V00:10V,Vo=1.0Vor9.0V, " 4.5 3.0 
Voo=15V,Vo:1.5Vor13.5V, n 6.75 4.0 

IIH Von=18V,Vin=18V 10-S 0.3 
IIL Vnn=18V,Vin=OV -10-s -0.3 
loo Von=5V,Vin=Vs§•VoD 0.001 1.0 

v00=1ov, 0.001 2.0 
Voo=15V, " 0.002 4.0 

CIN 5 7 .5 

unit 
v 
v 
v 
v 
v 
v 

mA 
mA 
mA 
mA 
mA 
mA 
v 
v 
v 
v 
v 
v 

uA 
uA 
uA 
uA 
uA 

unit 
v 
v 
v 
v 
v 
v 

mA 
mA 
mA 
mA 
mA 
mA 
v 
v 
v 
v 
v 
v 

uA 
uA 
uA 
uA 
uA 
pF 
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Electrical Characteristics at Ta=85°C,Vs~=OV min typ max unit 
"H" Level Output Voltage VoH Vnn=5V, I ouTl<1uA,Vin=Vss•VDD 4.95 v 

Vnn=10V, n n 9.95 v 
VnD=15V, n n 14.95 v 

"L" Level Output Voltage v0L VnD=5V, IIouTl<1uA,Vin=Vss,VDD 0.05 v 
VDD=10V, n n 0.05 v 
VDn=15V, n n 0.05 v 

"H" Level Output Current IoH VDD=5V,Vo=4.6V,Vin=V~s,VDD -0.36 mA 
VDD=10V,Vo=9.5V, -0.9 mA 
VDD=15V,Vo=13.5V, " -2.4 mA 

"L" Level Output Current IoL VDn=5V,Vo=0.4V,Vin=V~s,VDD 0.36 mA 
VDn=10V,Vo=0.5V, 0.9 mA 
Vnn=15V,Vo=13.5V, " 2.4 mA 

"H" Level Input Voltage vIH VnD=5V,Vo=0.5Vor4.5V, IIouTi<1uA 3.5 v 
VnD=10V,Vo=1.0Vor9.0V, n 7.0 v 
Vnn=15V,Vo=1.5Vor13.5V, n 11.0 v 

"L" Level Input Voltage VIL Vnn=5V,Vo=0.5Vor4.5V, IIouTi<1uA 1.5 v 
VDD=10V,Vo=1.0Vor9.0V, n 3.0 v 
VDn=15V,Vo=1.5Vor13.5V, n 4.0 v 

"H" Level Input Current IIH VDD=18V,Vin=18V 1. 0 uA 
"L" Level Input Current IIL VDD=18V,Vin=OV -1.0 uA 
Quiescent Device Current IDD Vnn=5V,Vin=Vs~,VDD 7.5 uA 

VDn=10V, 15.0 uA 
.YDn=15V, n 30.0 uA 

Switching Characteristics at Ta=25~2°C,Vss=OV,CL=50pF min typ max unit 
Output Rise Time t vDn=5V 100 200 ns 

(lTLH) VDD=10V 50 100 ns 
vDD=15V 40 80 ns 

OUtput Fall Time tr VnD=5V 100 200 ns 
(tTHL) vDD=10V 50 100 ns 

VnD=15V 40 80 ns 
"H" Level Propagation Delay Time tPLH vDD=5V 175 350 ns 

VnD=10V 75 150 ns 
vDn=15V 50 100 ns 

"L" Level Propagation Delay Time tPHL VDn=5V 175 350 ns 
vDD=10V 75 150 ns 
vDD=15V 50 100 ns 
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LC4070B 

Switching Tille Test Circuit and Vavefora 

20ns 

voo 

INPUT 

ov 

•oo 

ov 

Pd max - Ta 
350~~~~~~~~~~~~~~--.~~~ 

i3(X)1--~+-~-+--~-+-~-+-~-+~-+....------1 
~ 
5 25Cfl---+~~t---+~~t---+----++----
.... 
~ 100>-----+-~-+--~-+----l-----+-----jl-+----t 
"' .... 
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~150>-----+-~~+----+---t------+-~~1-+----t 

"" 
~ 100>-----+---+-----+-~-t---~-+-----++-----
3' 
0 

"" 501----+--t-----+---+----t-----+-+-------i 
Q) ..... 
..c 

~ 0-40 
..... ..... 
< 

-20 0 20 '° 60 80 100 

Ambient Temperature,Ta - 0 c 

20ns 
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3003A 

CMOS IC 

C MOS Logic B-Series 
Quad 2-lnput OR Gate 

® 8598 

The LC4071B is a 2-input OR logic IC ~ B series --. having such features 
as wide operating range, high noise margin, low power dissipation, etc. 

Absolute Maximum Ratings at Ta=25±2°C,Vss=OV unit 
Maximum Supply Voltage v0nmax Vss-0.5 to Vss+20 v 
Input Voltage VIN Vss-0.5 to v00+o.5 v 
Output Voltage VouT Vss-0. 5 to Voo+O. 5 v 
Input Current IIN ±10 mA 
Allowable Power Dissipation Pdmax Ta~85°C,IIN=±lOmA 300 mW 
Lead Temperature and Time Tsol t=lOsec 260 oc 
Operating Temperature Topg -40 to +85 oc 
Storage Temperature Tstg -65 to +150 oc 

Allowable Operating Range at Ta=-40 to +85°C,Vss=OV 
Supply Voltage Voo 3to18 v 
Input Voltage Vrn o to v00 v 

Pin Assignment 

Voo IN IN OUT OUT IN 

IN IN OUT OUT IN IN V55 

Equivalent Circuit 
Voo( 14 pin> 

Note : 1 OR block diagram only. 

SANYO: DIP14 
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LC4071B 

Electrical Characteristics at Ta=25±2°C,Vss=OV min typ max unit 
"H" Level output voltage v08 v 00=5V, IIouTl(luA,VIN=Vss Noo 4.95 v 

Voo=lOV, .. .. 9.95 v 
v 00=15v " 11 14. 95 v 

"L" Level output Voltage VoL Voo=5V, IIouTl<luA,VIN=Vss 0.05 v 
v00=1ov, 11 o. 05 v 
voo=l5v, " " o.o5 v 

11 H" Level output current IoH Voo=5V,V0 =4.6V,VIN=V55,Voo -o.5 -1.0 mA 
Voo=lOV,Vo=9.5V, -1.0 -2.0 mA 
Voo=l5V,Vo=l3.5V, -3.5 -7.0 mA 

"L 11 Level Output current IoL Voo=5V ,V0 =0.4V ,VIN=Vss o.5 1.0 mA 
Voo=lOV,Vo=0.5V, 1.0 2.0 mA 
Voo=l5V,Vo=l.5V .. 3.5 7.0 mA 

"H" Level Input Voltage VIH Voo=5V,Vo=4.5V,IIouTl<luA 3.5 2.5 v 
Voo=lOV,Vo=9.0V, 7.0 5.0 v 
v 00=15V,V0 =13.5v, 11 11.0 7.5 v 

"L" Level Input Voltage VIL v 00=5V,v0 =0.5Vor4.5V,\IouT\<luA 2.5 1.5 V 
Voo=lOV,V0 =1.0or9.0V, 11 5.0 3.0 v 
v 00=15V,V0 =1.5orl3.5V, 7.5 4.0 v 

Input Leak current IIN Voo=lBV,VI~lBV 10-s- 1.0 uA 
Voo=lBV,VI~OV -10~-l.O uA 

Quiescent Device current Ioo Voo=5V,VIN=v88 ,v00 0.01 1.0 uA 
Voo=lOV, 0.01 2.0 uA 
v 00=15V, 11 0.01 4.0 uA 

Input Stray Capacitance CIN Total input 5 7.5 pF 

Electrical Characteristics at Ta=-40 to+85°C,Vss=OV min typ max unit 
"H" Level output Voltage VoH v0o=5VJiouT~<luA, VIN=Vss Noo 4. 95 v 

Voo=lOV, 9.95 v 
Voo=l5V, 14.95 V 

"L" Level output Voltage VoL Voo=5V, \IouT\(luA,VI~Vss 0.05 v 
v 00=1ov, 11 " o.o5 v 
v 00=15V, " o.o5 v 

"H11 Level output Current I 08 Voo=5V,v0=4.6V,VIN=Vss,Voo -0.5 mA 
Voo=lOV,Vo=9.5V, .. -1.0 mA 

Voo=l5V,Vo=l3.5V, -3.5 mA 
11 L" Level output current IoL Voo=5V,V0 =0.4V,VIN=Vss 0.5 mA 

Voo=lOV,Vo=0.5V, .. 1.0 mA 

Voo=l5V, Vo=l. 5V, .. 3. 5 mA 

"H" Level Input Voltage VIH v0o=5V,V0 =4.5V,IIouTl<luA 3.5 V 
Voo=lOV,Vo=9.0y, 11 7.0 v 
Voo=l5V,Vo=l3.5V, .. 11.0 v 

"L11 Level Input Voltage VIL Voo=5V, v0 =0. 5or4. 5V, \IouT \(luA 1. 5 V 
v 00=10V,V0 =1.0or9.0V, 3.0 v 
v00=15V,V0 =1.5orl3.5V, 11 4.0 v 

Input Leak current IIN Voo=lBV,VIN=lBV 1.0 uA 
Voo=lBV,VIN=OV -1.0 1uA 

Quiescent Device Current I 00 v 00=5V,VIN=v88 ,Voo 7.5 uA 
Voo=lOV, .. 15 uA 
v00=15v, 30 uA 

Nots) Current direction;+, no sign:Flowing into SSI, -:Flowing out of SSI. 
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LC4071B 

Switching Characteristics at Ta=25t2°C,CL=50pF,Vss=OV 
"H" Level Propagation Delay Time tpLH VDD=5V 

VDD=lOV 
VDD=l5V 

"L" Level Propagation Delay Time tPHL VDD=5V 
VDD=lOV 
VDD=l5V 

Rise Time tTLH VDo=5V 
Ctr) VDD=lOV 

VDo=l5V 
Fall Time tTHL VDD=5V 

(tf) VDD=lOV 
VDD=lSV 

Switching time test circuit and waveform 

~ 
''1 Y55 SOp 

2Dns 2Dns 

Yoo 90,. 9D'I. 

INPUT 

DY 
IP!il 

~1 90"/, 

OUTPUT 

DY 

trLH trHL 

414 

min typ max unit 
125 250 ns 

50 100 ns 
40 80 ns 

125 250 ns 
50 100 ns 
40 80 ns 

100 200 ns 
50 100 ns 
40 80 ns 

100 200 ns 
50 100 ns 
40 80 ns 



® 1377A 

The LC4073B is a 3-input AND logic IC -- B series -- having such features as wide operating range, high noise 
margin, low power dissipation, etc. 

Absolu111 Maximum Ratings at T a=25°C, Vss=OV unit 
v 
v 

mA 
mW 
oc 

Maximum Supply Voltage 
Input Voltage 
Input Current 
Allo~able Power Dissipation 
Operating Temperature 
Storage Temperature 

VDD max 
V1N 
l1N 
Pd max 
Topg 
Tstg 

Ta~B5°C 

-0.5 to+20 
-0.5 to VDD+0.5 

±10 
300 

40 to+85 
-65 to +150 oc 

Allowable Operating Range at T a=-40 to +85°C, Vss=OV unit 
v 
v 

Supply Voltage VDD 
Input Voltage V1N 

3 to 18 
Oto VDD 

Electrical Charac111ristics at Ta= 25±2°C, Vss=OV min typ max unit 
"H" Level Output Voltage VoH VDD=5V, ~OUTi<1µA, V1N=VDD 4.95 V 

VDD=1ov. 9.95 v 
VDD=1sv. 14.95 v 

"L" Level Output Voltage VoL VDo=5V, PouTl<1µA, V1N=Vss. VDo 0.05 V 

Equivalent Circuit 
1/3 LC4075B 

INJ 
s.a.,, 

VDD=1ov. o.o5 v 
VDD=15V, o.o5 v 

Voo ,14pin 
Vss : 7 pin 

(continued on next page) 

Pin Assignement (top view) 

VDO INl JN2 INJ OUT INJ 

Case Outline 
(unit:mm) 3003A-D14IC c 

" . 1:::::::m ·. 
, 7 

SANYO: DIP14 
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LC4073B 

min typ !Pax unit 
"H" Level Output Current Iott Voo=5V' Vo=4.6V,VIN=Voo -0.5 -1.0 mA 

Voo=10V,Vo=9.5V, II -1.0 -2.0 DIA 

Voo=l5V,Vo=l3.SV, II -3.5 -7.0 mA 

"L" Level Output Current IoL v00=5v, v0=o. 4V, VIN=Vss• v00 Q.5 1.0 mA 

v00= 1ov, v0=o.sv, II 1.0 2.0 mA 

Voo= ISV,Vo=l .SV, II 3.S 7.Q mA 

"H" Level Input Voltage Vrn voo=sv,va=o.sor4.SV, IIoUTl<I µA 3.S 2.s v 
Voo= 1 av, vo= 1. Oor4.0V, II 7.0 s.o v 
Voo= I SV,Vo= I .Sor•3.SV' II 11.0 7.S v 

"L" Input Level Voltage VIL Voo=sv,va=o.5v, IIoUTI <1 µA 2.s 1.5 v 
Voo=IOV,Vo=l .OV, II s.o 3.0 v 
Voo=ISV,Vo=l .SV, II 7.S 4.0 v 

Input Leak Current IIN Voo= IBV ,VIN= IBV 10-6 0.1 µA 

Voo=IBV,VIN=OV -10-11-0.1 µA 
Quiescent Device Current Ioo Voo=SV, VIN=Vss•VDD 0.01 1.0 µA 

Voo=IQV, II 0.01 2.0 µA 

Voo= 15V, II 0.01 4.0 µA 

Input Stray Capacitance CIN Total input 5 7.S p;' 

Electrical Charac111ristics at T a=-40 to +85°C, Vsg-OV min typ max unit 

"H" Level Output Voltage Vott v00=sv, IIoUTI <I µA,VIN=voo 4.95 v 
Voo= IOV, II II 9.9S v 
Voo=1sv, II II 14.9S v 

"L" Level Output Voltage VoL voo=sv, IIoUTI <1 µA,Vrn=Vss,Voo Q.05 v 
Voo=IQV, II II a.as v 
Voo=ISV, II II a.as v 

"H" Level Output Current Iott Voo=SV, Vo=4.6V' VIN=Voo -o.s mA 

Voo= I OV' Vo=9.SV, II -1.0 mA 

Voo= I SV .Vo= I 3.5V, II -3.S mA 

"L" Level Output Current IoL v00=sv .vo=o.4v .vIN=vss.Voo o.s mA 

voo= 1ov .va=o.sv, II 1.0 mA 

Voo=15V,Vo=l.5V, II 3.S mA 

"H" Level Input Voltage Vrn Voo=sv .va=o.sor4.5V, IIourl < 1 µA 3.5 v 

v00 = 1ov .vo= 1.oor4.0V, II 7.0 v 
Voo= 1sv, Vo= 1.sari3.sv, II 11.0 v 

"L" Level Input Voltage VIL Voo=sv,v0=o.sv, jioUTl<l µA l.S v 
Voo= 1ov,vo= 1.ov, II 3.0 v 
v00= 1sv,v0= 1.sv, II 4.0 v 

Input Leak Current TIN Voo= IBV,VIN= 18V Q. I µA 

Voo=IBV,Vrn=OV -0.1 µA 

Quiescent Device Current Too voo=sv ,vrn=vss,Voo 7.S µA 

Voo= IOV, II IS µA 

Voo= 15V, II 30 µA 

Note) Current direction:+, no sign: Flowing into SSI, 
-· Flowing out of SSI. 
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LC4073B 

Switching Charac111ristic1 at T a=25±2°C, CL =50pf, Vss=OV 
"H" Level Propagation Delay tpLH Voo=5v 
Time Voo= IOV 

v00=15v 

"L" Level Propagation Delay tpHL v00=5v 

Time Voo= IOV 

Voo=15v 

Rise Time tTLH v00=5v 
(tr) 

Voo=IOV 

v00=15v 

Fall Time tT~ v0o=5V 
(tf 

Voo= IOV 

Voo=l5V 

Switching time 111st circuit and waveform 

IN::r 
OJ ___ _ 

50'1. 

10'4 

10'1. 

~Tl 
OY -------' 

90'1. 

50,, 

20ns 

10'1. 

1PHL 

90'1. 

50'1. 

10'1. 

lJHL 

min typ 

180 

90 

80 

160 

80 

70 

130 

65 

50 

100 

50 

40 

max unit 
350 ns 

175 ns 

150 ns 

350 ns 

170 ns 

150 ns 

400 ns 

200 ns 

160 ns 

200 ns 

100 ns 

80 ns 
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3003A 

CMOS IC 

CMOS Logic B-Series 
Dual 3-lnput OR Gate 

® 1368A 

The LC4075B is a 3-input OR logic IC -- B series --having such features as wide operating range, high noise 
margin, low power dissipation, etc. 

Absolute Maximum Ratings at T a=25°C, Vss=OV 
Maximum Supply Voltage Voo max 
Input Voltage V1N 
Input Current I 1N 
Allowable Power Dissipation Pd max T a~5°C 
Operating Temperature T opg 
Storage Temperature T stg 

Allowable Operating Range at T a=-40 to +85°C, Vss=OV 
Supply Voltage Voo 
Input Voltage V1N 

-0.5 to +20 
-0.5 to Voo+0.5 

±10 
300 

-40 to +85 
-65 to +150 

3 to 18 
o to Voo 

unit 
v 
v 

mA 
mW 

oc 
oc 

unit 
v 
v 

Electrical Characteristics at T a=-40 to +85°C, Vss=OV min typ max unit 
"H" Level Output Voltage VoH Voo=5V,JlouTl<1µA, V1N=Vss· Voo 4.95 v 

Voo=1ov. 9.95 v 
Voo=15V, 14.95 v 

"L" Level Output Voltage VoL Voo=5V, jlouTI< 1µA V1N=Vss 0.05 V 

Equivalent Circuit 
1/3 · LC4075B 

3,7,73 
IN1 ~_r----.. 

IN2 ~-="'--...-
4,2,72 

Voo=10V, o.o5 v 
Voo=15V, o.o5 v 

v00 , 14pin 

Vss:7pin 

(continued on next page) 

Pin Assignement (top view) Protection Circuit Case Outline 3003A-D14IC 
(unit:mm) 

1
, 

1 
~ IN1 IN2 IN3 OUT OUT 

1:::::::m L 
1 7 

INl IN1 JN2 IN3 

*1~1 1.2 .=:I ... 
.54 

SANYO: DIP14 
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LC4075B 

min typ max unit 

"H" Level Output Current Iott v00=5v, v0=4.6V ,vrn=v88 , v00 -o.s RIA 
v00 = 1 ov, v0=9. 5V, II -1.0 mA 

Voo= 15V, Vo= 13.5V' II -3.5 mA 

"L" Level Output Current IoL voo=5v, v0=o. 4V, vrn=v88 0.5 mA 

Voo= IOV' Vo=o. 5V' II 1.0 mA 

Voo=15V,Vo=l .5V, II 3.5 mA 
"H" Level Input Voltage Vrn Voo=5V,Vo=4.5V,J Iourl<lµA 3.5 v 

Voo= IOV ,vo=9.0V' II 7.0 v 

Voo= 15V ,Vo= 13.5V' II 11.0 v 

"L" Level Input Voltage VIL Voo=SV,Vo=0.5or4.5V,J IouTl<I µA I. 5 v 

Voo=tov .v0= 1 .oor9.ov, II 3.0 v 

Voo= 15V ,Vo= I .5orl3.5V' II 4.0 v 
Input Leak Current Irn Voo= I BV' Vrn= I BV I .O µA 

Voo=IBV,Vrn=ov -1.0 µA 

Quiescent Device Current Ioo Voo=sv,vrN=Vss•Voo 7.5 µA 

Voo=IOV, II 15 µA 

v00 =1sv, II 30 µA 

Electrical Characteristics at T a=25±2°C, Vss=OV min typ max unit 

"H" Level Output Voltage Vott v00=sv, IIourl <I µA,vrn=v88 .v00 4.95 v 

Voo=IOV, II II 9,95 v 

Voo=1.5V, II II 14.95 v 

"L" Level Output Voltage VoL Voo=5v, IIouTl<1 µA,vrn=Vss o.os v 

Voo=io.v. II II o.os v 
Voo=ISV, II II o.os v 

"H" Level Output Current Iott v00=5V .vo=4.6V, vrn=vss• Voo -0.5 -1.0 mA 

Voo= IOV .vo=9.5V, II -1.0 -2.0 mA 

Voo= 15V' Vo= I 3.5V, II -3.5 -7.0 mA 

"L" Level Output Current loL v00=5v, v0=o. 4V, vrn=v88 o.s l.o mA 

Voo=.1ov, Vo=o. 5V, II 1.0 2.0 mA 

Voo=15V,Vo=l .5V, II 3.5 7.0 mA 

"H" Level Input Voltage Vrn v00=sv,v0=4.5v, IIoUT!<1 µA 3.5 2.5 v 
Voo=IOV,Vo=9.0V, II 7,0 5.0 v 

Voo= I 5V ,Vo= 13.SV' II 11.0 7.5 v 

"L" Level Input Voltage VIL Voo=sv.v0=o.sor4.5V, IIou:rl<1 µA 2.5 1.5 v 

Voo= I OV' Vo= I. Oor9. ov' II 5.0 3.0 v 
Voo= 15V' Vo= I. 5orl 3, 5V, II 7,5 4.0 v 

Input Leak Current !IN Voo= IBV,Vrn= IBV 10-<> 1.0 µA 

Voo= IBV, Vrn==OV -10-&-1.o µA 

Quiescent Device Current Ioo v00= sv, vrn=vss, Voo 0.01 1.0 µA 

Voo=IOV, II 0.01 2.0 µA 

v00=1sv, II 0.01 4.0 µA 

Input Stray Capacitance Crn Total input 5 7.5 p;' 

Note) Current direction:+, no sign: Flowing into SSI, 
-· Flowing out of SSI. 

Switching Characteristics at T a=25±2°C, CL =50pF, Vss=OV min typ max unit 

"H" Level Propagation Delay tpLH v00=sv 160 320 ne 

Time v00=1ov 75 150 nB 

Voo=15V 65 130 ne 
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LC4075B 

"L" Level Propagation Delay tp!JL Voo=5V 

Time Voo=IOV 

VDD=l5V 

Rise Time tTLH Voo=5V 
(trl Voo=IOV 

Voo=l5V 

Fall Time tT~ v0o=5v 
(tr 

Voo=lOV 

v00 = 1sv 

Switching time test circuit and waveform 

Voo 

INPUT 

ov 

voo 1 
OUTPUT 

ov 

420 

90'4 

10°4 

IPLH 

10'4 

min typ max unit 

160 320 ns 

75 150 ns 

65 130 ns 

130 400 ns 

65 200 ns 

50 160 ns 

100 200 ns 

50 100 ns 

40 80 ns 

voo 

ions 



CMOS IC 

~ CMOS Logic B-Series 

~1tt\u Quad 2-lnput Exclusive-NOR Gate 

3003A 

® 1504 

The LC4077B is a quad 2-input Exclusive-NOR Gate IC (equivalent to B series) 
having such features as wide operating voltage range, high noise margin, low 
power dissipation. 

Absolute Haxillla Ratings at 
Supply Voltage 

Ta=25°C,Vss=OV 
Vnn max 

Input Voltage 
Output Voltage 
Input Current 
Allowable Power Dissipation 
Lead Temperature and Time 
Operating Temperature 
Storage Temperature 

VIN 
VouT 
IIN 
Pd max 
Tsol 
To pg 
Tstg 

t=10sec 

Allowable Operating Range at Ta=-40 to +85°C 
Supply Voltage VDD 
Input Voltage VIN 

Equivalent Circuit(1/4 LC4077B) 

Pin .Aasignllent 

VDO IN IN OUT OUT IN 

OUT IN IN VSS 

Vss-0.5 to Vss+20 
Vs3-o.5 to Vnn+0.5 
Vss-0.5 to Vnn+0.5 

±10 
300 
260 

-40 to +85 
-65 to +150 

3 to 18 
0 to VDD 

Truth Table 

I of 4 Gates 

A B J 

0 0 I 

I 0 0 

0 I 0 

I I I 

I : HIGH LEVEL 

0 : LOW LEVEL 

J:AifiB 

unit 
v 
v 
v 

mA 
mW 
OC 
OC 
OC 

unit 
v 
v 

Case Outline 3003A-D14IC 

(unii:::::~lli {= 
I 1 

r-19.2 

SANYO: DIP14 
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LC4077B 

Electrical Characteristics at Ta=-4o0c,v33:0V 
"H" Level Output Voltage v0H Vnn=5V, IIouTl<1uA,Vin=v33 ,vDD 

Vnn=10V, n n 

Vnn=15V' n . n 
"L" Level output Voltage v0L Vnn=5V, IIouTJ<1uA,Vin=V33 ,v00 

Vnn=10V, n n 

Vnn=15V' n n 
"H" Level output Current IoH Vnn=5V,Vo=4.6V,Vin=Vw3 ,vDD 

Vnn=10V,Vo=9.5V, 
Vnn=15V,Vo=13.5V, n 

"L" Level output Current IoL Vnn=5V,Vo=0.4V,Vin=Vw3,v0D 
Vnn=10V,Vo=1.0V, 
Vnn=15V,Vo=1.5V, n 

"H" Level Input Voltage VIH Vnn=5V,Vo=0.5Vor4.5V, IIouTl<1uA 
Vnn=10V,Vo=1.0Vor9.0V, n 
Vnn=15V,Vo=1.5Vor13.5V, n 

"L" Level Input Voltage VIL Vnn=5V,Vo=0.5Vor4.5V, IIouTi<1uA 
Vnn=10V,Vo=1.0Vor9.0V, n 

"H" Level Input Current 
"L" Level Input Current 
Quiescent Device Current 

Vnn=15V,Vo:1.5Vor13.5V, n 

IIH Vnn=18V,Vin=18V 
IIL Vnn=18V,Vin=OV 
Inn Vnn=5V,Vin=Vsw'VDD 

Vnn=10V, 
Vnn=15V, n 

min typ max 
4.95 
9.95 

14.95 
0.05 
0.05 
0.05 

-0.52 
-1.3 
-3.6 
0.52 
1.3 
3.6 
3.5 
7.0 

11.0 
1.5 
3.0 
4.0 
0.3 

-0.3 
1.0 
2.0 
4.0 

Electrical Characteristics at Ta=25°C,V =OV min typ max 
"H" Level Output Voltage v0H Vnn=5V,~~ouTl<1uA,Vin=Vss,VDD 4.95 5.00 

Vno=10V, n 11 9.9510.00 
Vno=15V, n n 14.9515.00 

"L" Level Output Voltage v0L v00:5V, IIouTi<1uA,Vin=Vss,VDD o.oo 0.05 
Vnn=10V, n n 0.00 0.05 
Vnn=15V, n 11 0.00 0.05 

"H" Level Output Current IoH Vnn=5V,Vo=4.6V,Vin=vw3 ,vDD -0.44-0.88 
Vnn=10V,Vo=9.5V, -1.1-2.25 
Vno=15V,Vo=13.5V, n -3.0 -8.8 

"L" Level Output Current IoL Vnn=5V,Vo=0.4V,Vin=Vws'VDD 0.44 o.88 
Vnn=10V,Vo=1.0V, 1.1 2.25 
Vnn=15V,Vo=1.5V, 11 3.0 8.8 

"H" Level Input Voltage VIH v00:5V,Vo=0.5Vor4.5V, IIouTl<1uA 3.5 2.75 
Vnn=10V,Vo=1.0Vor9.0V, n 7.0 5.5 
Vnn=15V,Vo=1.5Vor13.5V, n 11.0 8.25 

"L" Level Input Voltage VIL Vnn=5V,Vo=0.5Vor4.5V, IIouTi<1uA 2.25 1.5 
Vnn=10V,Vo=1.0Vor9.0V, 11 4.5 3.0 

"H" Level Input Current 
"LP Level Input Current 
Quiescent Device Current 

Input Capacitance 

422 

Vnn=15V,Vo:1.5Vor13.5V, n 6.75 4.0 
IIH Vnn=18V,Vin=18V 10-S 0.3 
IIL Vnn=18V,Vin=OV -10-s -0.3 
Inn Vnn=5V,Vin=Vsw'VDD 0.001 1.0 

Vnn=10V, 0.001 2.0 
Vnn=15V, n 0.001 4.0 

CIN 5 7 .5 

unit 
v 
v 
v 
v 
v 
v 

mA 
mA 
mA 
mA 
mA 
mA 

v 
v 
v 
v 
v 
v 

uA 
uA 
uA 
uA 
uA 

unit 
v 
v 
v 
v 
v 
v 

mA 
mA 
mA 
mA 
mA 
mA 
v 
v 
v 
v 
v 
v 

uA 
uA 
uA 
uA 
uA 
pF 



LC4077B 

Electrical Characteristics at Ta=85°C min 
4.95 
9.95 

14.95 

typ max unit 
v 
v 
v 
v 
v 
v 

ftHft Level Output Voltage Voe VDD=5V,IIouTl<1uA,Vin=Vss•VDD 
VDD=10V, ft ft 
VDD=15V, ft ft 

ftLft Level Output Voltage VoL VDD=5V, \IouTl<1uA,Vin=Vss•VDD 
VDD=10V' II ft 
VDD=15V, ft ft 

ftHft Level Output Current Ioe VDD=5V,Vo=4.6V,Vin=V§S•VDD 
VnD=10V,Vo=9.5V, 
Vnn=15V,Vo=13.5V, ft 

-0.36 

ftLft Level Output Current IoL VnD=5V,Vo=0.4V,Vin=V;s•VDD 
Ynn=10V,Vo=1.0V, 
VnD=15V,Vo=1.5V, ft 

ftHft Level Input Voltage VIH Vnn=5V,Vo=0.5Vor4.5V, JiouTJ<1uA 
VnD=10V,Vo=1.0Vor9.0V, ft 
Ynn=15V,Vo=1.5Vor13.5V, ft 

ftLft Level Input Voltage VIL Vnn=5V,Vo=0.5Vor4.5V, IIouTl<1uA 
VDn=10V,Vo=1.0Vor9.0V, ft 

ftHft Level Input Current 
ftLft Level Input Current 
Quiescent Device Current 

Ynn=15V,Vo=1.5Vor13.5V, ft 
IIH VDn=18V,Vin=18V 
IIL VnD=18V,Vin=OV 
IDD VDn=5V,Vin=Vs§•VDD 

Ynn=10V, 

-0.9 
-2.4 
0.36 
0.9 
2.4 
3.5 
1.0 

11. 0 

VnD=15V, ft 
Note) Current direction: +, no sign : Flowing into device 

- : Flowing out of device. 

Svitcbing Characteristics at Ta:25t2°C,Vss=OV,CL=50pF min typ max 
Output Rise Time t VnD=5V 100 200 

ciTLH) VDn=10V 50 100 
VDn=15V 40 80 

Output Fall Time t VDn=5V 100 200 
cfTHL) VDn=10V 50 100 

Vnn=15V 40 80 
ftH" Level Propagation Delay Time tPLH VDD=5V 175 350 

VDD=10V 75 150 
VDn=15V 50 100 

ftLft Level Propagation Delay Time tPHL Vnn=5V 175 350 
VDD=10V 75 150 
VnD=15V 50 100 

0.05 
0.05 
0.05 

1.5 
3.0 
4.0 
1.0 

-1.0 
7.5 

15.0 
30.0 

unit 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
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mA 
mA 
mA 
mA 
mA 
mA 
v 
v 
v 
v 
v 
v 

uA 
uA 
uA 
uA 
uA 



LC4077B 

Svitcbing Time Teat Circuit and Vavef'ora 

~ 
I 350 

! 3CO ... 
8 250 .... .. 
!. ZXl .... 
II 
II 
;:: 150 

" gi 100 
0 ... 
GI 50 ..... 
.0 

Pd max - Ta 

~ 0 IX) -lo() -20 0 20 40 60 BO a Ambient Temperature,Ta - 0c 
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LC4081B Iii CMOS IC 

CMOS Logic B-Series 
Quad 2-lnput AND Gate 

®8488 

The LC4081B is a 2-input AND logic IC -- B series -- having such features 
as wide operating range, high noise margin, low power dissipation, etc. 

Absolute Maximum Ratings at Ta=25°C,Vss=OV unit 
Maximum Supply Voltage VDD Vss-0. 5 to Vss+20 V 
Input voltage VIN Vss-0.5 toVDD+0.5 v 
Output Voltage VoUT Vss-o. 5 to VDD+o. 5 v 
Input current IIN ±10 mA 
Allowable Power Dissipation Pdmax Ta~85°C,IIN=l0mA 300 mW 
Lead Temeperature and Time Tsol t=lOsec 260 °C 
Operating Temperature Topg -40 to +85 °C 
Storage Temperature Tstg -65 to +150 °C 

Electrical Characteristics at Ta=-40 to +85°C,vss=OV 
Supply Voltage VDD 3 to 18 v 
Input Voltage VIN O to VDD v 

Pin Assignment 

Equivalent Circuit 
Yoo ( 14 pin J 

rrltrd ~~~~:.,,,., 

YSS( 7pin l 
Vss 

Note : l AND block diagram only. 

{tcp vieow) 

Case Outline 3003A-D14IC 

(unit:mm) t 
14 ' d 

~:::::::m . 
I 7 *1:1 t2 .:=I~ 

SANYO: DIP14 
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LC4081B 

Electrical Characteristics at Ta=25±2°C,Vss=OV min typ max unit 
11 H11 Level output Voltage VoH vDD=5V,IIouTl<luA,VIN=VDD 4.95 v 

vDD=lOV, 11 11 9.95 
VDo=l5V, 11 11 14.95 

11 L11 Level Output Voltage! VoL VDD=5V, IIouTl<luA, VIN=Vss, vDD 
vDD=lOV, 11 11 

VDD=l5V, 
11 H11 Level Output Current IoH VDD=5V,V0 =4.6V,VIN=VDD -0.5 -1.0 

VDD=lOV,Vo=9.5V, -1.0 -2 .o 

0.05 
0.05 
0.05 

vDD=l5V,v0 =13.5V, 11 -3.5 -7.0-
"L11 Level Output Current IOL VDD=5V,V0 =0.4V,VIN=Vs8 ,VDD 0.5 1.0 

VDD=lOV,Vo=0.5V, 
VDD=l5V, V0 =1. 5V, 

1.0 
3.5 

11H" Level Input Voltage Vrn VDr:f5V,V-0 =0. 5or4 5V, IIouT/(luA 3. 5 
VDD=lOV,Vo=l.Oor4.0V, 7.0 

11 L11 Level Input Voltage 
VDD=l5V, V0 =1. 5orl3. 5V, 11 

VIL VDD=5V,Vo=0.5V,IIouTl<luA 
vDD=lOV,V0 =1.0V, 11 

Input Leak· Current 
vDD=l5V, V0 =1. 5V 

IIN VDD=l8V,VI~l8V 
VDD=l8V,VIN=OV 

Quiescent Device Current IDD VDD=5V,VIN=V55,VDD 

Input Stray Capacitance 

VDD=lOV, 11 

vDD=l5V, 
CIN Total input 

11.0 

2.0 
7.0 
2.5 
5.0 
7.5 
2.5 1.5 
5.0 3.0 
7.5 4.0 

10--!; 0.1 
-10-5-0.1 

0.01 1.0 
0.01 2.0 
0.01 4.0 

5 7.5 

v 
v 
v 
v 
v 

mA 
mA 
mA 
mA 

mA 
mA 
v 
v 
v 
v 
v 
v 

uA 
uA 
uA 
uA 
uA 
pF 

Electrical Ch·aracteristics at Ta=-40 to +85°C,Vss=OV min typ 
11 H11 Level Output Voltage v 0 H VDD=5V,/IouTl<luA,VIN=VDD 4.95 

VDD=lOV, 9.95 

max unit 
v 
v 

VDD=l5V, 11 14.95 
11 L 11 Level output Voltage VoL vDD=5V, IIouT/(luA, VIN=Vss, VDD 

vDD=lOV, 11 

VDD=l5V, 11 

11 H11 Level Output Current IoH VDD=5V,V0 =4.6V,VIN=VDD 
VDD=lOV ,V0 =9. 5V, 11 

VDD=l5V, Vo=l3. 5V, 11 
11 L11 Level Output Current IoL VDD=5V,V0 =0.4V,VIN=Vss,VDD 

11 H" Level Input Voltage 

11 L" Level Input Voltage 

VDD=lOV,Vo=0.5V, 
VDD=l5V,Vo=l:5v, 

Vrn VDo=5V,Vo=Q.5or4.5V, IIouTl<.luA 
VDD=lOV, V0 =1. Oor4. ov, 11 

VDD=l5V,V0 =1.5orl3.5V, 11 

VIL VDD=5V, Vo=O. 5V, /IouT/.(luA 
VDD=lOV ,v0 =1. ov, 11 

Input Leak Current 
VDD=l5V, Vo=l. 5V, 

IIN VDD=l8V,VIN=l8V 
VDD=l8V,VIN=OV 

Quiescent Device Current IDD VDD=5V,VIN=Vss,VDD 
VDD=lOV, " 

-0.5 
-1.0 
-3.5 
0.5 
1.0 
3.5 
3.5 
7.0 

11.0 

0.05 
0.05 
0.05 

1.5 
3.0 
4.0 
0.1 

-0.1 
7.5 

15 

v 
v 
v 
v 

mA 
mA 
mA 
mA 
mA 
mA 
v 
v 
v 
v 
v 
v 

UA 
uA 
uA 
uA 

VDD=l5V, 30 UA 
Note) Current direction ; +, no sign : Flowing into SSI, - : Flowing out of SSI • 
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LC4081B 

Switching Characteristics at Ta=25±2°C,cL=50pF,Vss=OV 
"H" Level Propagation Delay Time tPLH Vnn=5V 

Vnn=lOV 
Vnn=l5V 

"L" Level Propagation Delay Time tpHL Vnn=5V 
Vno=lOV 
Vno=l5V 

Rise Time tTLH Von=5V 
Ctrl v0n=lOV 

Von=l5V 
Fall Time tTHL Voo=5V 

(tf) Von=lOV 
Voo=l5V 

Switching time test circuit and waveform 

20ns 

l 90•1. 90•1. 

INPUT so,, 50'!. 

10•1. 
ov 

IPLH IPHL 

1 90•1. 90'/, 

OUTPUT 
50°/, 

10•1. 

0 

ITLH ITHL 

min typ max unit 
125 250 ns 

50 100 ns 
40 80 ns 

125 2SO ns 
so 100 ns 
40 80 ns 

100 200 ns 
so 100 ns 
40 80 ns 

100 200 ns 
50 100 ns 
40 80 ns 
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LC4081BM a CMOS IC 

CMOS Logic B-Series 
Quad 2-lnput AND Gate 

® 11428 

The LC4081BM is a 2-input AND logic IC -- B series -- having such features 
as wide operating voltage range, high noise margin, low power dissipation, etc. 

Absolute Maximum Ratings at Ta=25°C,Vss=OV 
Maximum Supply Voltage 
Input Voltage 
Output Voltage 
Input Current 
Allowble Power Dissipation 
Lead Temperature and Time 
Operating Temperature 
Storage Temperature 

v0Dmax 
VIN 
VouT 
IIN 
Pdmax 
Tsol 
Topg 
Tstg 

Ta~85°C 
t=lOsec 

Allowable Operating Range 
Supply Voltage 

at Ta=-40 to +85 °C ,Vss=ov 
Voo 

Input Voltage 

Equivalent Circuit 
( 1/ 4 LC4081BM) 

Pin Assignment 
IN IN OUT OUT IN 

IN IN IN IN Y55 
(topvi.,w) 

VIN 

7 

YSS 

Case Outline 
(unit:mm) " 

For details, refer to the description of the LC4081 B. 
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Vss-0. 5 to Vss+20 
Vss-O. 5 to v0 D+o. 5 
Vss-o. 5 to vDo+o. 5 

+10 
150 
260 

-40 to +85 
-65 to +150 

3 to 18 
o to VDo 

3034A-M14IC 

unit 
v 
v 
v 

mA 
mW 
oc 
oc 
oc 

unit 
v 
v 

SANYO : MFl' 14 



LC4082B r-11 CMOS IC 

CMOS Logic B-Series 
Dual 4-lnput AND Gate 

® 1325A 

The LC4082B is a 4-input AND logic IC (equivalent to B series) having such features as wide operating voltage range, 
high noise margin, low power dissipation, etc. 

Absolute Maximum Ratings at Ta = 25°C, Vss = 0 V unit 
Maximum supply voltage Voo max -0.5-+20 v 
Input voltage V1N -0.5 - Voo+o.5 v 
Input current llN 
Allowable power dissipation Pd max Ta~ 85°C 
Operating temperature T opg 
Storage temperature T stg 

±10 mA 
300 mW 

-40-+85 °C 
-65-+150 °C 

Allowable Operating Range at Ta= -40-+85°C, Vss = 0 V unit 
Supply voltage Voo 3-18 v 
Input voltage V1N o-voo v 

Electrical Characteristics at Ta= -40 - +85°C, Vss = 0 V min type max unit 
"H" Level Input Voltage V1H Voo = 5 V, V0 = 4.5 V, I 10 I< 1 µA 3.5 V 

Voo=10V,Vo=9.0V,llol<1µA 7.0 v 
Voo=15V,Vo=13.5V,llol<1µA 11.0 v 

"L"LevellnputVoltage V1L Voo=5V,V0 =0.5V,l10 1<1µA 1.5 V 
Voo=10V,Vo=1.0V,llo1<1µA 3.0 v 
Voo=15V,Vo=1.5V,llol<1µA 4.0 v 

Equivalent Circuit 

(I / 2 LC4082B) 

OUT 
1,IJ 

INJ~ ••• 
iN4~ Input protection c1rcu1t 

5
'
9 l4ooj Voo: 14 ~in 

-·- V55: 7 pin 
NC: 6,8 Pins 

Pin assignment (top view) 

Case Outline 3003A-D141C 

t " . G::::::m 
(unit: mm) 

I 1 

r-19.2 

~~! 
1.2 .:=r ... 

• 54 
SANYO: DIP14 
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LC4082B 

Electrical Characteristics/Ta = +25°C VSS = 0 V min typ max unit 
"H" level output voltage VOH Voo = 5 v; V1N = Voo. 4.95 5.00 v 

11ouTl<1 µA 
voo = 10 v. V1N = Voo. 9.95 10.00 v 

llOUTI< 1 µA 
Voo = 15 v. VIN= Voo. 14.95 15.00 v 

llOUTI< 1 µA 
"L" level output voltage VOL Voo = 5 v. V1N = voo. vss. 

llouTI< 1 µA 
0.00 0.05 v 

Voo = 10 v. V1N = voo. vss. 0.00 0.05 v 
llOUTI< 1 µA 

Voo = 15 v. V1N = voo. vss. 0.00 0.05 v 
llOUTl<1µA 

"H" level output current IOH Voo = 5 v. Vo= 4.6 v. -0.16 -0.5 mA 
V1N =Voo 

Voo = 10 v. vo = 9.5 v. -0.4 -1.2 mA 
V1N =Voo 

Voo = 15 v. vo = 13.5 v. -1.2 -6.0 mA 
V1N =Voo 

"L" level Qutput current IOL Voo=5V,Vo=0.4V, 0.44 1.5 mA 
VIN = Voo. Vss 

Voo = 10 v. vo = o.5 v. 1.1 3.5 mA 
V1N = Voo. Vss 

voo = 15 v. vo = 1.5 v. 3.0 15 mA 
V1N = Vbo. Vss 

"H" level input voltage V1H Voo = 5 v. vo = o.5 v. 4.5 v. 3.5 2.75 v 
l'OUTI< 1 µA 

Voo = 10 v. vo = 1.0 v. 9.0 v. 7.0 5.5 v 
llOUTI< 1 µA 

Voo = 15 v. vo = 1.5 v. 11.0 8.25 v 
13.5v.11ouTI<1 µA 

'.'L" level input voltage V1L Voo = 5 v. Vo= o.5 v. 2.25 1.5 v 
llouTI< 1 µA 

Voo=10V,Vo=1.0V, 4.5 3.0 v 
lfOUTI< 1 µA 

Voo = 15 v. vo = 1.5 v. 6.75 4.0 v 
IOUT < 1 µA 

"H" level input current l1H Voo = 18 v. V1H = 18 v 10-5 0.3 µA 
"L" level input current Ill Voo = 18 v. VIH = 0 v -10-5 -0.3 µA 
Quiescent device current 100 voo = 5 v. V1N = voo. vss 0.001 1.0 µA 

Voo = 10 v. V11',f = voo. vss 0.001 2.0 µA 
Voo = 15 v. V1N = voo. vss 0.002 4.0 µA 

Input stray capacitance CIN 5 7.5 pF 

Electrical Characteristics at Ta = -40°C, Vss = 0 V min typ max unit 
"H" level output voltage VoH Voo = 5 v. V1N = voo. 4.95 v 

l~OUTI< 1 µA 
Voo = 10 v. V1N = Voo. 9.95 v 

I louTI< 1 µA 
Voo = 15 v. V1N = voo. 14.95 v 

l'OUTI< 1 µA 
"L" level output voltage VOL Voo = 5 v. V1N = Voo. Vss. 0.05 v 

llouTI< 1 µA 
Voo = 10 v. V1N = Voo. Vss. 0.05 v 
i'ouTI< 1 µA 

Voo = 15 v. V1N = voo. vss. 0.05 v 
llouTI< 1 µA 

"H" level output current IOH voo = 5 v. vo = 4.6 v. -0.2 mA 
V1N = Voo 

Voo = 10 v. vo = 9.5 v. -0.5 mA 
V1N = Voo 

voo = 15 v. Vo= 13.5 v. -1.4 mA 
V1N =Voo 
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LC4082B 

min typ max unit 
"L" level output current IOL voo = 5 v. vo = o.4 v. 0.52 mA 

V1N = voo. Vss 
Voo = 10 v. Vo= o.5 v. 1.3 mA 

V1N = voo. Vss 
Voo=15V,Vo=1.5V, 3.6 mA 

V1N = voo. vss 
"H" level input voltage V1H voo = 5 v. vo = o.5 v. 4.5 v. 3.5 v 

11ourl< 1 µ.A 
voo = 10 v. vo =·1.0 V,9.o v. 7.0 v 

Jlourl< 1 µ.A 
Voo = 15 v. Vo= 1.5 v. 11.0 v 

13.5 v.11ourl< 1 µ.A 
"L" level input voltage V1L Voo=5V,Vo=0.5V, 1.5 v 

llourl< 1 µ.A 
Voo= 10V, Vo= 1.0V, 3.0 v 

11ourl < 1 µ.A 
Voo = 15 v. Vo= 1.5 v. 4.0 v 

Pour I< 1 µ.A 
"H" level input current llH Voo=18V,V1H=18V 0.3 BA 
"L" level input current llL Voo=18V,V1H=OV -0.3 µ.A 
Ou iescent device current 100 voo = 5 v. V1N = Voo. Vss 1.0 µ.A 

Voo = 10 v. V1N = Voo. vss 2.0 µ.A 
Voo = 15 v. V1N = voo. vss 4.0 µ.A 

Electrical Characteristics/Ta = +85°C Vss = 0 V min typ max unit 
"H" level output voltage VoH voo = 5 v. V1N = voo. 4.95 v 

!lour I< 1 µ.A 
Voo = 10 V, VIN= Voo. 9.95 v 
llourl< 1 µ.A 

Voo = 15 V, VIN= Voo. 14.95 v 
Pour!< 1 µ.A 

"L" level output voltage VoL voo = 5 v. V1N = voo. vss. 0.05 v 
liourl< 1 µ.A 

Voo = 10 v. V1N = voo. vss. 0.05 v 
11ourl < 1 µ.A 

Voo = 15 v. V1N = Voo. vss. 0.05 v 
11ourl < 1 µ.A 

"H" level output current IOH Voo = 5 v. vo = 4.6 v. -0.12 mA 
V1N =Voo 

Voo = 10 v. Vo= 9.5 v. -0.3 mA 
V1N =Voo 

Voo = 15 v. vo = 13.5 v. -1.0 mA 
V1N =Voo 

"L" output current IOL Voo=5V,Vo=0.4V, 0.36 mA 
V1N = Voo. Vss 

Vbo = 10 v. vo = o.5 v. 0.9 mA 
VIN= Voo. V55 

voo = 15 v. vo = 1.5 v. 2.4 mA 
V1N = voo. Vss 

"H" level input voltage V1H voo = 5 v. Vo= o.5 v. 4.5 v. 3.5 v 
J lourl < 1 µ.A 

Voo = 10 v. vo = 1.0 v. 9.o v. 7.0 v 
11ourl < 1 µ.A 

voo = 15 v, vo = 1.5 v. 11.0 v 
13.5 v. liourl< 1 µ.A 
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"L" level input voltage 

"H" level input current 
"L" level input current 
Quiescent.device current 

llH 
llL 
100 

LC4082B 

voo = 5 v, Vo= o.5 v. 
11ouTI< 1 µA 

Voo = 10 v. Vo= 1.0 v. 
llOUTI< 1 µA 

Voo = 15 v. Vo= 1.5 v. 

11ouTI< 1 µA 
voo = 18 v. V1H = 18 v 
Voo=18V,V1H=OV 
Voo = 5 V, VIN= Voo. Vss 
Voo = 10 v, V1N = voo. vss 
voo = 15 v, V1N = voo. Vss 

Note) Current direction;+, no sign: Flowing into SSI, -: Flowing out of SSI. 

Switching Characteristics at Ta= 25±2°C, CL= 50 pf, Vss = O V 
"H" level propagation tPLH voo= 5 v 
delay time Voo = 10 v 

voo=15V 
"L" level propagation tPHL Voo =5 v 
delay time voo=1ov 

Voo=15V 
Rise time tTLH Voo =5 v 

(trl Voo = 10 v 
Voo = 15 v 

Fall time tTHL voo=5 v 
(trl voo= 10 v 

Voo = 15 v 

Switching time test circuit and waveform 
20ns 

l'G 

432 

min typ max unit 
1.5 v 

3.0 v 

4.0 v 

1.0 µA 
-1.0 µA 

7.5 µA 
15 µA 
30 µA 

min typ max unit 
180 350 ns 
90 175 ns 
80 150 ns 

160 350 ns 
80 175 ns 
70 150 ns 

130 400 ns 
65 200 ns 
50 160 ns 

100 200 ns 
50 100 ns 
40 80 ns 

20ns 



3003A 

CMOS IC 

CMOS Logic B-Series 
Quad 2-lnput NANO Schmitt 
Trigger 

The LC4093B is a quad 2-input NANO Schmitt trigger IC (B series) having such features as wide operating voltage 
range, high noise margin, and low power dissipation. 

Absolute Maximum Ratings at T a=25°C, Vss=OV 
Maximum Supply Voltage Voo max 
Input Voltage V1N 
Output Voltage VouT 
Input Current l1N 
Allowable Power Dissipation Pd max 

Vss-0.5 to Vss+20 
Vss-0.5 to Voo+0.5 
Vss-0.5 to Voo+0.5 

±10 
300 

unit 
v 
v 
v 

Lead Temperature and Time Tsol t=10sec 260 

mA 
mW 
oc 

Operating Temperature T opg 
Storage Temperature Tstg 

Allowable Operating Ranges at T a=-40 to +85°C 

Supply Voltage Voo 
Input Voltage V1N 

Logic Diagram 

1.(6.8.13) 

2.(5.9.12) u--L-.-J 

Input/Output Characteristics 

-+-+------"-- VN 

Hysteresis voltage 
VH=Vp-VN 

Vss Vooi---~--

Voo 

Vout 

'------'--Vss 

-40to+85 
-65 to +150 

3to18 
o to Voo 

oc 
oc 

unit 
v 
v 

Pin Assignment 

Voo IN IN IN 

IN OUT IN IN V55 

(top vi~w) 

Case Outline 3003A-D141C 

(unit: mm) c 
~ 8 d i:: : : : : :m : 
I 7 

r--19.2 

~~~e 
• 1 ' ~ 

1.2 . ... 

2.54 
SANYO: DIP14 

433 



LC4093B 

Electrical Characteristics at T a=-40°C, Vss=OV min typ max unit 
"H" Level Output Voltage VoH Voo=5V, llOUTl<1JJA, V1N=Vss. Voo 4.95 v 

Voo=tov, 9.95 v 
Voo=15V, 14.95 v 

"L" Level Output Voltage VOL Voo=5V, llouTl<1µA, V1N=Vss. Voo 0.05 v 
Voo=10V, 0.05 v 
Voo=15V, 0.05 v 

"H" Level Output Current IOH Voo=5V, Vo=4.6V, V1N=Vss. Voo -0.2 mA 
Voo=10V, Vo=9.5V, -0.5 mA 
Voo=15V, Vo=13.5V, -1.4 mA 

"L" Level Output Current IOL Voo=5V, Vo=0.4V, V1N=Vss. Voo 0.52 mA 

Voo=10V, Vo=0.5V, 1.3 mA 
Voo=15V, Vo=1.5V, 3.6 mA 

"H" Level Input Current l1H Voo=18V, V1N=18V 0.3 µA 
"L" Level Input Current Ill Voo=18V, V1N=OV -0.3 µA 
Quiescent Device Current 100 Voo=5V 1.0 µA 

Voo=tov 2.0 µA 

Voo=t5V 4.0 µA 

Electrical Characteristics T a=+25°C, Vss=OV min typ max unit 
"H" Level Output Voltage VoH Voo=5V, llOUTl<1µA, V1N=Vss. Voo 4.95 5.00 v 

Voo=10V, 9.95 10.00 v 
Voo=15V, 14.95 15.00 v 

"L" Level Output Voltage VoL Voo=5V, llOUTl<1JJA, V1N=Vss. Voo 0.00 0.05 v 
Voo=10V, 0.00 0.05 v 
Voo=15V, 0.00 0.05 v 

"H" Level Output Current IOH Voo=5V, Vo=4.6V, V1N=Vss. Voo -0.16 -0.5 mA 
Voo=10V, Vo=9.5V, -0.4 -0.5 mA 
Voo=15V, Vo=13.5V, -1.2 -6.0 mA 

"L" Level Output Current IOL Voo=5V, Vo=0.4V, V1N=Vss. Voo 0.44 1.5 mA 
Voo=10V, Vo=0.5V, 1.1 3.5 mA 
Voo=15V, Vo=1.5V, 3.0 15 mA 

"H" Level Threshold Voltage Vp Voo=5V, Vo=0.5V, 4.5V, llouTl<1µA 2.0 2.8 3.8 v 
("H" Level Input Voltage) IV1HI Voo=10V, Vo=1.0V, 9.0V, 4.0 5.8 7.6 v 

Voo=15V, Vo=1.5V, 13.5V, 6.0 8.8 11.4 v 
"L" Level Threshold Voltage VN Voo=5V, Vo=0.5V, 4.5V, llouTl<1JJA 1.2 2.2 3.0 v 
("L" Level Input Voltage) IV1LI Voo=10V, Vo=1.0V, 9.0V, 2.4 4.2 6.0 v 

Voo=15V, Vo=1.5V, 13.5V, 3.6 6.2 9.0 v 
Hysteresis Voltage VH Voo=5V 0.3 0.55 0.8 v 
(Hysteresis Voltage Range) Voo=10V 1.0 1.6 2.2 v 

Voo=15V 1.4 2.6 3.8 v 
"H" Level Input Current l1H Voo=18V, V1N=18V 10-s 0.3 µA 
"L" Level Input Current Ill Voo=18V, V1wOV -10- 5 -0.3 µA 

Quiescent Device Current 100 Voo=5V 0.001 1.0 µA 

Voo=10V 0.002 2.0 µA 

Voo=15V 0.004 4.0 µA 
Input Capacitance C1N 5 7.5 pF 
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LC4093B 

Electrical Characteristics T a=+85°C, Vss=OV min typ max unit 
"H" Level Output Voltage VOH Voo=5V, llouTl<1µA, V1N=Vss. Voo 4.95 v 

Voo=1ov. 9.95 v 
Voo=15V, 14.95 v 

"L" Level Output Voltage VOL Voo=5V, llouTl<1.uA. v1wVss. Voo 0.05 v 
Voo=1ov. 0.05 v 
Voo=15V, 0.05 v 

"H" Level Output Current IQH Voo=5V, Vo=4.6V, V1N=Vss. Voo -0.12 mA 
Voo=10V, Vo=9.5V, -0.3 mA 
Voo=15V, Vo=13.5V, -1.0 mA 

"L" Level Output Current IQL Voo=5V, Vo=0.4V, V1N=Vss. Voo 0.36 mA 
Voo=10V, Vo=0.5V, 0.9 mA 
Voo=15V, Vo=1.5V, 2.4 mA 

"H" Level Input Current l1H Voo=18V, V1N=18V 1.0 .uA 
"L" Level Input Current l1L Voo=18V, V1N=OV -1.0 µA 
Quiescent Device Current 100 Voo=5V 7.5 µA 

Voo=1ov 15 JJA 
voo=15V 30 µA 

Note) Current direction; +,no sign: Flowing into device, 
Flowing out of device 

Switching Characteristics at T 8=25±2°C •. CL=50pF, Vss=OV min typ max unit 
"H" Level Propagation Delay Time tPLH Voo=5V 125 250 ns 

Voo=1ov 50 100 ns 
Voo=15V 40 BO ns 

"L" Level Propagation Delay Time tPHL Voo=5V 125 250 ns 
Voo=1ov 50 100 ns 
Voo=15V 40 80 ns 

Rise Time tTLH Voo=5V 100 200 ns 
(tr) voo=1ov 50 100 ns 

Voo=15V 40 80 ns 
Fall Time tTHL Voo=5V 100 200 ns 

(tf) v 00=1ov 50 100 ns 
Voo=15V 40 80 ns 
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LC4093B 

Switching Time Test Circuit and Waveform 

P.G. 

l 
20ns 20ns 

Voo 
90% 90% 

INPUT 

ov 
tPLH 

Voo 

OUTPUT 

10% 10% 
ov 

1TLH 
1THL 
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CMOS IC 

CMOS Logic B-Series 
8-Channel Data Selector /Multiplexer 

The LC4512B is a 8-channel data selector designed to select data input Do to D1 for a given binary address input (A, 
B, C) combination. 
Output Z is capable of being wired OR-tied because setting input DISABLE to "Hi" level permits output Z to be 
turned into a high impedance state. 
Input DISABLE has priority for turning output Z into a high impedance state. 
Setting input DISABLE to "Lo" level and input INHIBIT to "Hi" level cause data select to be inhibited and output 
Z to be set to "Lo" level. 
The LC4512B (B series) has such features as wide operating voltage range, high noise margin, low power dissipation. 

Absolu1e Maximum Ratings at T a=25°C, Vss=OV 
Maximum Supply Voltage VoD max 
Input Voltage V1N 
Output Voltage VouT 
Input Current l1N 
Allowable Power Dissipation Pd max 
Lead Temperature and Time Tsol 
Operating Temperature T opg 
Storage Temperature T stg 

Allowable Operating Ranges at T a=-40 to +85°C 
~p~yV~ta~ VDD 
Input Voltage V1N 

Pin Assignment Circuit and Truth Table 

11 12 13 

A B c 
1 DO 

2 D1 

3 D2 

4 D3 

5 .J4 
z 14 

6 D5 

7 D6 

9 D7 

10 INHIBIT 

15 
vDD·16 

DISABLE Vss-B 

Vss-0.5 to V55+20 
Vss-0.5 to VDD+0.5 
Vss-0.5 to Voo+0.5 

Ta;:; 85°C 
t=10sec 

±10 
300 
260 

-40 to +85 
-65 to +150 

3 to 18 

Oto VDD 

unit 
v 
v 
v 

mA 
mW 
oc 
oc 
oc 

unit 
v 
v 

Case Outline 3006A-D161C 
(unit: mm) 

16 9 G:::::::m m;i 
1 ' ~ ---19.2 -----i 

0.48~~1:~ 
~~ JJJ ~ ~ C]., 

2.51. 
SANYO: DIP16 

437 



Internal Equivalent Circuit and Truth Table 

c 
13 

B 
12 

11 

2 

3 

4 

5 

6 

7 

.9 

Truth Table 

SEL·CONT 
A B c 
0 0 0 

1 0 0 

0 1 0 

1 1 0 

0 0 1 

1 0 1 

0 1 1 

1 1 1 

x x x 
x x x 

LC4512B 

Inhibit (3-Stat) 
Disable 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

1 0 

x 1 

Inhibit 
10 

(Select) Z 
Output 

DO 

D1 

D2 

D3 

D4 

D5 

D6 

D7 

0 

High Z 

(3-State) 
Disable 

15 

VDD 

vss 

"1": High Level 

"2": Low Level 

"X": Don't Care 

--------------------------------·-·---
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LC4512B 

Electrical Characteristics at T a=-40°C, Vss=OV min typ max unit 
"H" Level Output Voltage VOH Voo=5V, llOUTl<1JJA, V1N=Vss. Voo 4.95 v 

Voo=1ov, 9.95 v 
Voo=15V, 14.95 v 

"L" Level Output Voltage VOL Voo=5V, llouTl<1,uA, V1N=Vss. Voo 0.05 v 
Voo=10V, 0.05 v 
Voo=15V, 0.05 v 

"H" Level Output Current IOH Voo=5V, VoH=4.6V, V1N=Vss. Voo -0.2 mA 
Voo=10V, VoH=9.5V, -0.5 mA 
Voo=15V, Vow13.5V, -1.4 mA 

"L" Level Output Current IOL Voo=5V, VOL =0.4V, V1N=Vss. Voo 0.52 mA 
Voo=10V, VoL =0.5V, 1.3 mA 
Voo=15V, VOL =1.5V, 3.6 mA 

"H" Level Input Voltage V1H Voo=5V,VouT=0.5V,4.5V,llouTl<1JJA 3.5 v 
Voo=toV .VouT=1.0V ,9.0V 7.0 v 
Voo=15V,VouT=1.5V ,13.5V .. 11.0 v 

"L" Level Input Voltage V10 Voo=5V,VouT=0.5V,4.5V,llouTl<1JJA 1.5 v 
Voo=1 ov. VouT=1.0V ,9.0V • .. 3.0 v 
Voo=15V,VouT=1.5V ,13.5V .. 4.0 v 

"H" Level Input Current l1H Voo=18V, V1H=18V 0.3 JJA 
"L" Level Input Current l1L Voo=18V, V1L =OV -0.3 JJA 
"H" Level Disable Current IDH Voo=18V, vow10v 0.5 JJA 
"L" Level Disable Current loL Voo=18V, VoL=OV, -0.5 JJA 
Quiescent Device Current loo Voo=5V, V1N=Vss. Voo 20 JJA 

Voo=1ov. 40 JJA 
Voo=15V, 60 JJA 

Electrical Characteristics Ta=+25°C, Vss=OV min typ max unit 
"H" Level Output Voltage VoH voo=5V, llouTl<1µA, V1N=Vss. Voo 4.95 5.00 v 

Voo=10V, 9.95 10.00 v 
Voo=15V, 14.95 15.00 v 

"L" Level Output Voltage VOL Voo=5V, llOUTl<1JJA. V1wVss. Voo 0.00 0.05 v 
Voo=1ov. 0.00 0.05 v 
Voo=15V, 0.00 0.05 v 

"H" Level Output Current IOH Voo=5V, vow4.6V, V1N=Vss. Voo -0.16 mA 
Voo=10V, VoH=9.5V, -0.4 mA 
Voo=15V, VoH=13.5V, -1.2 mA 

"L" Level Output Current IOL Voo=5V, VoL=0.4V, V1N=Vss. Voo 0.44 mA 
Voo=10V, VOL =0.5V, 1.1 mA 
Voo=15V, VoL =1.5V. 3.0 mA 

"H" Level Input Voltage V1H Voo=5V. VouT=0.5V ,4.5V ,llouT1<1µA 3.5 2.75 v 
Voo=10V, VouT=1.0V, 9.0V, 7.0 5.5 v 
Voo=15V, VouT=1.5V, 13.5V, 11.0 8.25 v 

"L" Level Input Voltage V10 v oo=5V. VouT=0.5V ,4.5V .llouTl<1µA 2.25 1.5 v 
Voo=10V, VouT=1.0V, 9.0V, 4.5 3.0 v 
Voo=15V, VouT=1.5V, 13.5V, 6.75 4.0 v 

"H" Level Input Current l1H Voo=18V, V1H=18V 10- 5 0.3 JJA 
"L" Level Input Current l1L Voo=18V, V1N=OV -10 5 -0.3 JJA 
"H" Level Disable Current IOH Voo=18V, VoH=18V 10-4 0.5 JJA 
"L" Level Disable Current loL Voo=18V, VoL =OV -10- 4 -0.5 JJA 
Quiescent Device Current 100 Voo=5V. V1N=Vss. Voo 0.005 20 JJA 

voo=1ov. 0.010 40 JJA 
Voo=15V, 0.015 80 JJA 

Input Capacitance C1N 5 7.5 pf 
Disable Capacitance COUT 17.5 pf 
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LC4512B 

Electrical Characteristics T a=+85°C, Vss=OV min typ max unit 
"H" Level Output Voltage VoH VDD=5V, llouTl<1JJA, V1N=Vss. VDD 4.95 v 

VD0=1ov. 9.95 v 
VDD=15V, 14.95 v 

"L" Level Output Voltage VoL Voo=5V, llouTl<1JJA, V1N=Vss. VoD 0.05 v 
Voo=1ov, 0.05 v 
Voo=15V, 0.05 v 

"H" Level Output Current IOH Voo=5V, Vow4.6V, V1N=VSS, VoD-0.12 mA 
Voo=10V, VoH=9.5V, -0.3 mA 
Voo=15V, VoH=13.5V, -1.0 mA 

"L" Level Output Current IOL VDD=5V, VOL =0.4V, V1N=V55, Voo 0.36 mA 
VoD=10V, VOL =0.5V, 0.9 mA 
VDD=15V, VOL =1.5V, 2.4 mA 

"H" Level Input Voltage V1H v oo=5V. VouT=0.5V ,4.5V. llouTl<1JJA 3.5 v 
VDo=10V,VouT=1.0V ;J.OV, .. 7.0 v 
Voo=15V,Vour-1.5V,13.5V, " 11.0 v 

"L" Level Input Voltage V10 Voo=5V,Vour-0.5V,4.5V,llouTl<1JJA 1.5 v 
Voo=1 ov ,VouT=1.0V ,9.0V. " 3.0 v 
Voo=15V,VouT=1.5V,13.5V, " 4.0 v 

"H" Level Input Current l1H Voo=18V, V1H=18V 1.0 JJA 
"L" Level Input Current llL Voo=18V, V1L =OV -1.0 uA 
"H" Level Disable Current IDH VoD=18V, VoH=18V 1.0 uA 
"L" Level Disable Current IDL VDo=18V, VQL =OV -1.0 uA 
Quiescent Device Current 100 VDD=5V 150 JJA 

VDD=1ov 300 JJA 
VoD=15V 600 JJA 

Note) Current direction; +,no sign: Flowing into device, 
Flowing out of device 

Switching Characteristics at T a=25±2°C, CL=50pF, Vss=OV min typ max unit 
Output Rise Time tr Voo=5V 130 400 ns 

Voo=1ov 65 200 ns 
Voo=15V 50 160 ns 

Output Fall Time tf Voo=5V 100 200 ns 
VD0=1ov 50 100 ns 
VDo=15V 40 80 ns 

"H" Level Propagation Delay Time tPLH VoD=5V 440 800 ns 
(A, B, C - Select Out) VoD=10V 190 300 ns 

Voo=15V 150 250 ns 
"L" Level Propagation Delay Time tPHL Voo=5V 400 800 ns 
(A, B, C - Select Out) VoD=1DV 160 300 ns 

VDD=15V 120 250 ns 
"H" Level Propagation Delay Time tPLH Voo=5V 330 600 ns 
(On - Select Out) VoD=10V 140 250 ns 

Voo=15V 100 200 ns 
"L" Level Propagation Delay Time tPHL VoD=5V 330 600 ns 
(On - Select Out) Voo=1ov 140 250 ns 

VoD=15V 100 200 ns 
"H" Level Propagation Delay Time tPLH Voo=5V 220 400 ns 
(Inhibit - Select Out) Voo=1ov 100 200 ns 

Voo=15V 80 160 ns 
"L" "-evel Propagation Time tPHL voo=5v 270 500 ns 
(Inhibit - Select Out) VoD=1ov 130 250 ns 

Voo=15V 110 200 ns 
"H" Level Disable Output Time tHZ Voo=5V 95 150 ns 

Voo=1ov 55 100 ns 
Voo=15V 45 90 ns 
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"L" Level Disable Output Time tLz 

"H" Level Disable Output Time tzH 

"L" Level Disable Output Time tzL 

Switching Time Test Circuit and Waveform 

Test Circuit 1 

P.O. TABLE 

TAUL~: 

TEST INH. 

1 OND 

2 OND 

3 P.O. 

~--<>-~XO 
~~~xi 

x2 
X3 
X4 
X5 
X6 
X7 
A 
B 
c 

'----+-<~ INHIBIT 
DISABLE 

A Xo X1 

P.O. OND Yon 

OND P.O. OND 

OND Yon OND 

P.O.; PULSE GENERATOR 

Test Circuit 2 

LC4512B 

VDD=5V 
VDD=10V 
VoD=15V 
Voo=5V 
Voo=1ov 
VDo=15V 
VDD=5V 
VDD=10V 
VDD=15V 

OUTPUT 

Waveform 1 

lNPUT 

(TEST 1) 

OUTPUT 

(TEST 1) 

INPUT 

( n;sT 2, 3) 

OUTPUT 

(TEST 2) 

OUTPUT 

rn:sT 3) 

Waveform 2 
SW2 

8Wl 

l INPUT 
c: 
"" 

z UUT l'UT 

OUTPUT 

P.O. f ''°" 
TEST SWl SW2 

OUTPUT 
tHz Yon OND 

tLz OND Yon 
t;oL OND Yoo 

l'.O. ; PULSE OENEHATOH 
tzH Yoo ONO 

60 150 ns 
40 70 ns 
35 60 ns 

120 200 ns 
50 100 ns 
45 90 ns 
90 150 ns 
40 70 ns 
35 60 ns 

20na 20na 

50% 

t f 

20na 20na 

90% 
50% 
10% 

tHz 
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3006A 

Features 

CMOS IC 

CMOS Logic 8-Series 
Dual Binary Up Counter 

® 1008B 

• Two 4-bit binary up counters consisting of 4 D-FFs of sync type are packaged in a single package. It is capable of 
counting, frequency-dividing BCD 2 digits or binary 8 bits. 
By applying "H" level signal to reset input, counter can be cleared (all "O" level) without regard to other inputs. 
When CLOCK enable input is at "H" level, count starts with rise of CLOCK input; when CLOCK input is at "L" 
level, count starts with fall of CLOCK enable input. 

Absolute Maximum Ratings/T a=25°C, Vss=OV 
Maximum Supply Voltage VDD max -0.5 to +20 

Input Voltage V1N -0.5 to VDD+0.5 
Input Current I 1 N ±10 
Allowable Power Dissipation 
Operating Temperature 
Storage Temperature 

Pd max 
Topg 
Tstg 

T ~85°C 300 

unit 
v 
v 

mA 
mW 
oc 

Allowable Operating Ranges/T a=-40 to +85°C, Vss=OV 
Supply Voltage VDD 
Input Voltage V1N· 

Equivalent Circuit (1/2 LC4520B) 

442 

-40 to +85 
-65 to +150 

3 to 18 
o to VDD 

Pin Assignment 

oc 

unit 
v 
v 

Voo RESET QJ-2 02-2 01-2 Q0-2 CE CLOCK2 

Case Outline 3006A-D161C 
(unit: mml 

16' 9 

G : : : : : : :m m;1 
I I ~ 

---19.2 ----< 

SANYO: DIP16 



LC45208 

Electrical Characteristics/T 8=-40°C, Vss=OV min t,yp max µnit 

"H" Level Output Voltage VoH voo=sv, I IouT I< 1 µA,VIN=Vss,Voo 4.95 v 

v00 = 1 ov, II II 9.95 v 

Voo= 1 SV, II II J 4.95 v 

"L" Output Level Voltage VoL Voo=5v, [IouT 1<1 µA,VIN=Vss.Voo 0.05 I/ 

voo= 1ov, II II 0.05 I/ 

Voo=· 151/, II II 0.05 I/ 

"H" Output Level Current IoH Voo=sv, Vo= 4. 6V, vIN=Vss. voo -o. 2 mA 

Voo= IOV,l/o=9.51/, II -o.:i mA 

Voo=i5V,Vo=J3.5V. II -J .4 mA 

"L" Output Level Current loL VLJo ~ 5V, V0 -- o. ~v, v IN-c· vss· Voo o. ')2 mA 

VDD =I OV. Vo ~-o. 5V. II I .30 mA 

V[JD _-c I 51/, V 0 "- I . W, II 3.60 mA 

"H" Input Level Voltage vrn Voo=5V .Vo-=O. 5V or 4. 51/. I IouT I< 1 µA 3.5 I/ 

Voo = I OV. v 0 = I . UV or 9. OV. II 7.0 v 

Voo= 15V,V0 =-i .5V or 13.SV, II 11 .O v 

"L" Input Level Voltage VIL Voo=5V,Vo-'-0.!1V or 4.5V. [IouT \<I µA J. 5 v 

Voo= IOV,Vo== 1.01/ or 9.01/, II 3.0 v 

Voo= I :iv. Vo-= I. 5V or 13. 5V, II 4.0 v 

"H" Input Level Current lIH VrJU - 1 BV, VIN ltlV Q.3 µA 

"L" Input Level Current 11L voo-'' 18V,VIN=OV -0.3 µA 

Quiescent Current Ioo Voo = :N, v IN= vss, Voo 20 µA 

Dissipation voo -_c 101/, II 40 µA 

voo=1sv, II 80 µA 

Electrical Characteristics/T a=25°C±2°C, Vss=OV min typ max unit 

"H" Output Level Voltage VOH Voo = sv. I rour I< 1 µA. v IN cc vss. voo 4.95 s.oo v 

Voo= IOV' JJ JJ 9.95 JO.OD v 

voo=1sv, JI IJ 14.95 15.00 I/ 

"L" Output Level Voltage VOL voo=5v, [lour [<1 µA,vrn=vss.voo o.oo o.os I/ 

voo=1ov, II IJ o.oo 0.05 v 

v00 = 15v, IJ JI o. 00 0.05 v 

"H" Output Level Current IoH voo=5V, v0 = 4. 6V. VIN= vss, Voo -0.16 -Q.36 mA 

voo= I OV. Vo'= 9. 5V' II -Q.4 -0.9 mA 

Voo= 15V,Vo= \3.5V, II -1.2 -3.5 mA 

"L" Output Level Current Im, Voo= .'N, Vo=O. 4V' VIN=Vss, Voo 0.44 Q.88 mA 

voo= 1 ov. v0 =0. sv, JI \.I 2.55 mA 

Voo=J5V,Vo=l.5V, /J 3.0 8.80 mA 

"H" Input Level Voltage VIH Voo=SV,Vo=0.5V or 4. sv. I Iour I< 1 µA 3.5 2. 75 v 

Voo=JOV,Vo=i.OV or 9.01/, II 7.0 5.50 v 

Voo=1sv,v 0 =1.5V or J3.5V, JI JJ.0 8.25 v 
J 

"L" Input Level Voltage VIL voo=5V, v 0 =0. 5V or 4. 5V, I IouT I< 1 µA 2.25 J.5 v 

Voo= I OV' Vo= I .ov or 9. OV. IJ 4.50 3.0 v 

VDQ=i5V,Vo=l.5V or J 3. sv. IJ 6. 75 4.0 v 
"H" Input Level Current IIH Voo = I 8V. v IN= 1 BV 10-5 0.3 µA 

"L" Input Level Current IIL VDo= 18V. Vrn=ov -10- 5 -0.3 µA 

Quiescent Current Ioo vo0=5v. VIN=vss, Voo o.oos 20 µA 

Dissipation Voo= I OV. IJ 0.010 40 µA 

voo=1sv, IJ 0.015 80 µA 

Input Capacitance CIN 5 7.5 Ii" 
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Electrical Characteristics/T a=+85°C, Vss=OV min typ max unit 

''H" Output Level Voltage VOH v00= sv, I rouT I< 1 µA, vrn=Vss, voo 4.95 v 

voo= 1ov, ff ff 9.95 v 
v00 = 1 sv, ff ff 14.95 v 

"L" Output Level Voltage VOL Voo=5v, /IouT 1<1 µA,Vrn=Vss.voo 0.05 v 
Voo= IOV, ff ff 0.05 v 
voo=1sv, ff ff 0.05 v 

"H" Output Level Current IoH Voo=5v, vo=4. 6V, vrn= vss. voo -0.12 mA 

voo= IOV,Vo=9.5V, ff -0.3 mA 

Voo=15V,Vo=l3.5V, ff -1.0 mA 
"L" Output Level Current IoL Voo= 5V, V-0=0. 4V, vrn=vss. voo 0.36 mA 

Voo= I ov' Vo=0.5V' fl 0.9 mA 

voo= 1sv.v0 =1.sv, ff 2.4 mA 
"H" Input Level Voltage VIH Voo=5V,Vo=0.5V, or 4.5V, II0UTl<1µA 3.5 v 

Voo=1ov.va=1.ov or 9.ov, ff 7.0 v 
Voo=15V,V0 =1.5V or 13.5V, fl II. 0 v 

"L" Input Level Voltage VIL voo=5V,Vo=0.5V or 4.5v,I rouTl<I µA I. 5 v 
Voo=IOV,Vo=1.0V or 9.0V, ff 3.0 v 
Voo=15v,v0 =1.5V or I 3.5V, ff 4.0 v 

"H" Input Level Current IIH Voo= I EN' vrn= I 8V 1.0 µA 
"L" Input Level Current lIL voo=18v,vrn=ov -1.0 µA 
Quiescent Current Ioo Voo=sv, vrn=vss. voo 150 µA 
Dissipation Voo= IOV, If 300 µA 

voo=15v, ff 600 µA 

Current direction + (no sign): Flowing into device, 

: Flowing out of device 

Switching Characteristics/T a=25°C±2°C,Vss=OV, CL=50pF min typ max unit 

Output Rise Time tTLH voo=5v 130 400 ns 
(tr) voo= 1ov 65 200 ns 

voo= 15v 50 160 ns 

Output Fall Time tT~ voo=5V 100 200 ns 
(tr 

voo= 1ov 50 100 ns 

Voo= 15v 40 80 ns 

"H" Level Propagation Time tpLH voo=5v 350 650 ns 

(CLOCK ..... Q) Voo= IOV 160 300 ns 

voo= 15v 120 240 ns 

"L" Level Propagation Time tpLL voo=5v 300 600 ns 
(CLOCK-0) voo= 1ov 130 260 ns 

voo= 15v 110 220 ns 

"L" Level Propagation Time tpLL voo=5v 260 600 ns 
(fleset-0) Voo= IOV 120 250 ns 

voo= 15v 100 200 ns 
Maximum Clock Rise, tr¢ Voo=5v 20.0 µs 
Fall Time tr¢ Vo0 =1ov 2.5 µs 

voo= 15v 1.0 µs 

Maximum Clock r max¢ voo=5v 1.0 2.0 MHz 

Frequency Voo= IOV 3.5 5.8 MHz 

voo= 15v 4.0 9.0 MHz 

Minimum Reset tw voo=5v 130 260 ns 

Pulse Width Voo= IOV 60 120 ns 

(Reset) voo= 15v 50 100 ns 
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CLOCK E:nable = Hl 

20ns 20ns 
VO() 

CLOCK V55 

20ns 20ns 

RESET 10•1 

Q 

tPHL 

445 



Use 

~. 
nti:¥LLL 

3006A 

• C MOS standard logic IC for logic circuit 

Functions, Features 

CMOS IC 

C MOS Logic B-Series 
Dual Monostable Multivibrator 

®9728 

Wide operating voltage range, high noise margin, low power dissipation. 
A dual, retriggerable, resettable monostable multivibrator. 
Triggering from leading edge (AIN) or trailing edge (BIN). 
Wide range of output pulse width obtainable by adjusting external resistor (Rx). and external capactior (Cx). 
Asynchronous reset can be provided externally by setting input Co to "L" level. Input Co can be used as trigger 
inhibit input or can be used to shorten the period of time that elapses between the moment power is applied and the 
moment monostable operation mode is entered. 

Pin Assignment & Circuit Configuration, (top view) 

voo T21 T 22 C02 

T11 T12 CO! AfN1 BJN1 

Truth Table 

A 

f 
J 
I 

0 

* 
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IN PUT OUT PUT 

B Co Q 

I I _n_ 

0 I 0 

l I 0 

l I _n_ 

* 0 0 

I : fHJ Level 
a: fLJ Level 

*:don't care 

Q 

u 
I 

I 

1_J 

I 

02 02 

Ql V55 

Note 

OUTPUT PULSE 

INHIBIT 

INHIBIT 

OUTPUT PULSE 

INHIBIT 

Equivalent Circuit (LC4528B 1/2) 

voo 

co 
3,13 

I 
voo 
16~ 

I 
Vss 
8~ 

Case Outline 3006A-D16IC 
( unit:mm) 

16 9 

~~ : : : : : : :m mi 
I I ~ 

---19.2 ---+! 

0.48~l\El:_i 
~~ ~~ ~ ij ij~ 

2.54 
SANYO: DIP16 



LC4528B 

Absolute Maximum Ratings at T a=25°C, Vss=OV unit 

Maximum Supply Voltage v00 max v88 -o.5~v88+20 v 

Input Voltage VIN Vss-o.5~vo0+o.5 v 

Output Voltage VouT Vss-o.5~v00+o.5 v 

Input Current lrn ±10 mA 

Allowable Power Dissipation Pd max Ta~B5°C 300 mW 
Operating Temperature 'fopg -4o~+ss ·c 

Storage Temperature Tstg -65~+150 ·c 
Lead Temperature and Time 10 sec. 260 ·c 

Allowable Operating Range at Ta=25±2°C, Vss=OV unit 

Supply Voltage Voo Ta=-4o·c~+ss 0c 3~18 v 
Input Voltage VIN Ta= -4o·c~+ss·c o~voo v 
External Resistance Rx 5~1000 kO 

External Capacitance Cx '10 limite µp 

Electrical Characteristics at T a=-40°C, Vss=OV min typ max unit 

"H" Level Output Voltage VoH v00 =sv, IIoUT !< 1 µA, vrn=Vss• v00 4.95 v 
Voo= IOV, II II 9.95 v 
Voo=1sv, II II 14.95 v 

"L" Level Output Voltage VoL voo=5v, I IouT I< 1 µA, Vrn=v88 , Voo o.o5 v 

Voo=IOV, II II Q.05 v 

v00=15v, II II o.05 v 

"H" Level Output Current 1oH v00=5v, v0=4.6V, vrn=vss, voo -0.5 mA 

Voo= IOV' Vo=9. 5V, II -1.0 mA 

Voo= 15V,Vo=l3.5V, JI -3.5 mA 

"L" Level Output Current loL Voo=5V, vo=o. 4V, Vrn=Vss• Voo 0.5 mA 

Voo= I OV, Vo=O. 5V' II 1.0 mA 

Voo= 15V, Vo= I .sv' JI 3.5 mA 

"H" Level Input Voltage Vrn Voo=SV,Vo=0.5Vor4.5V, lloUTI <I µA 3.5 v 

v00 = 1ov, Vo= 1 .ovor9.ov, II 7.0 v 

Voo= I SV, Vo= I .5Vorl 3.5V' II 11.0 v 

"L" Level Input Voltage VrL Voo=5V,Vo=0.5Vor4.5V, !IoUT!<I µA 1.5 v 

Voo= 1 ov ,vo= 1 .ovor9.8V, II 3.0 v 

Voo= I 5V' Vo= 1. 5Vorl 3. 5V' II 4.0 v 

Input Leak Voltage IIN Voo= I BV ,Vrn= 18V 1.0 µA 

Voo=ISV,Vrn=OV -1.0 µA 

Quiescent Device Current Ioo Voo=5v, vrn=Voo. Vss 1.0 µA 

Voo=IOV, II 2.0 µA 

Voo=15V, JI 4.0 µA 

Electrical Characteristics at T a=25±2°C, Vss=OV min typ max unit 

"H" Level Output Voltage VQH v00 =5v, IIoUTI <1 µA,Vrn=v88 ,voo 4.95 5.00 ~ 
Voo=IOV, JI JI 9.95 10.00 v 

voo=15v, II II 14.95 15.00 v 

"L" Level Output Voltage VOL voo=5V, IIouTI < 1 µA, vrn=vs8 ,voo o.oo Q.05 v 

Voo=IOV, II JI o.oo 0.05 v 

v00 =15v, JI JI o.oo 0.05 v 

"H'' Level Output Current IoH Voo=5v, vo=4.oV, vrn=vss. Voo -0.5 -1.0 mA 

Voo= IOV,Vo=9.5V, JI -1.0 -2.0 mA 

Vo::i= 15V,Vo= 13.5V, II -3.5 -7.0 mA 

(continued on next page) 

447 



LC4528B 

min typ max unit 

"L" Level Output Current IoL v00 =5v, vo=o. 4V, Vm=v88 • Voo o.5 1.0 mA 

Voo= I OV' Vo=o. 5V' II I .O 2.0 mA 

Voo= 15V,Vo=l .5V, II 3.5 7.0 mA 

"H" Level Input Voltage Vrn v00 =5V, v0 =o. 5Vor4.5V, IIour I< 1 µA 3.5 2.5 v 

Voo= IOV,Vo= J .Ovor9.0V, II 7.0 5.0 v 

Voo= 15V, Vo= I. 5Vorl 3. 5V' II 11.0 7.5 v 
"L" Level Input Voltage VrL v00 =5v,vo=0.5Vor4.5V, IIoUTl<l µA 2.5 J. 5 v 

Voo= I ov, v0 = 1 .ovor9.BV II 5.0 3.0 v 
Voo= I 5V' Vo= I .5Vorl 3.5V' II 7.5 4.0 I' 

Input Leak Current Im Voo= I BV' Vrn= 18V 10-" 1.0 µA 

Voo= 181', vrn=ov -10-" -1.0 µA 

Quiescent Device Current Ioo Voo=5v • Vrn=Voo• Vss 0.01 I. 0 µA 

Voo=IOV, II 0.01 2.0 µA 

v00 =15v, II 0.01 4.0 µA 

Input Stray Capacitance CIN All inputs 5.0 7.5 pF' 

Electrical Characmristics at T a=85°C, Vss=OV min typ max unit 

"H" Level Output Voltage VOH Voo=5V, II0UTl<1 µA,Vrn=Vss•l'oo 4.95 I' 

Voo=1ov, II II 9.95 v 

v00 =15v, II II 14.95 I' 

"L" Level Output Voltage VoL v00 =5v, I rouT I< 1 µA, vrn=v88 , v00 0.05 I' 

Voo=IOV, ff II 0.05 v 

v00 =15V, II II 0.05 I' 

"H" Level Output Current IOH v00 =5V, vo=4.6V, vrn=v88 • v00 -0.4 mA 

Voo= I ov' Vo=9. 5V' II -o.s mA 

Voo= 15V,Vo=l3.5V, II -2.8 mA 

"L" Level Output Current IoL v00 =5v, vo=o. 4V, vrn=vss. v00 0.4 mA 

Voo= I OV' Vo=o. 5V' II 0.8 mA 

Voo= I 5V,Vo= J .5V, II 2.8 mA 

"H" Level Input Voltage Vrn v0o=5v, Vo=o. 5Vor4.5V, I rourl < 1 µA 3.5 v 

v00 = 1 ov, v0 = 1 .ovor9.0V, II 7.0 v 
Voo= I 5V, Vo= I. 5Vorl 3. 5V, II 11.0 v 

"L" Level Input Voltage VIL v00 =5v, v0 =o. 5Vor4. 51', I IoUTI < 1 µA I .5 I' 

v00 = 1ov, v0 = 1 .ovor9.sv, II 3.0 I' 

Voo= 151', v0 = 1. 5Vorl 3. 5V, II 4.0 v 
Input Leak Current Im v00 = 181' ,vm= I 8V J.O µA 

Voo= 1 sv, vrn=ov -J.O µA 

Quiescent Device Current Ioo Voo=5V, Vm=Voo•Vss 7.5 µA 

Voo= IOI', II 15.0 µA 

v00 =15v, II 30 µA 

Note) Current direction: +, no sign: Flowing into SSI, 

-· Flowing out of SSI. 

Switching Characmristics at T a=25±2°C, CL=50pF, Vss=OV min typ max unit 

Output Rise Time tr v00 =5v 130 400 ns 

Voo= IOV 65 200 ns 

v00 =15v 50 160 ns 

Output Fall Time tr Voo=5V 100 200 ns 

Voo=IOV 50 100 ns 

v00 = 15v 40 80 ns 

(continued on next page) 
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min typ max unit 

"H" Level Propagation Delay tPLH Voo=5V, ex= I 5pl',Rx=5kO 850 1600 ns 

Time Voo=IOV, II II 300 600 ns 
(Ain, Bin~, Q) Voo= 15v, II II 200 400 ns 

"L" Level Propagation Delay tpHL v00=5v, II II 850 1600 ns 

Time Voo=IOV, II II 300 600 ns 
(Ain, Bin~, Q) v00=15v, II II 200 400 ns 

"H" Level Propagation Delay tPLH Voo= 5V' ex= I OOOOpl'' Rx= I Ok 0 6.0 12 µs 

Time Voo=IOV, II II 2.0 5 µs 
(Ain, Bin-+Q, 0) v00 = 15v, II // I. 3 3 µs 

"L" Level Propagation Delay tpHL vao=5v, II II 6.0 12 µ3 

Time Voo=IOV, II II 2.0 5 µs 
(Ain, Bin-+Q, Q) v00 =15v, II II I. 3 3 µs 

Propagation Delay Time (tPLH v00 =5V ,ex= I 5pl',Rx=5k0 600 1200 ns 

(Co-+O, Q) tpHL Voo= IOV, II II 210 500 ns 

v00 =1sv, II II 160 400 ns 

Propagation Delay Time ( tpLH Voo=5V ,ex= I OOOOpl',Rx= I OkO 5.5 µs 

(CD-+Q, 0:) tpHL Voo= IOV, II II 4.6 µs 

v00 = 15v, II II 4.0 µs 

Minimum Trigger Pulse Width tw(tn) v00=5v ,ex= I 5pP,Rx=5kO 130 450 ns 

(Ain, Bin) Voo=IOV, II II 65 200 ns 

v00=15v, II II 60 150 ns 

Minimum Trigger Time trr ¥oo=5v, II II 0. ns 

Voo= IOV, II II 0 ns 

v00= 15v, II II 0 ns 

Voo=5V ,ex= I OOOOpl',Rx= I OkQ 0 ns 

Voo=IOV, II II 0 ns 

v00 = 15v, II II 0 ns 

Output Pulse Width tw OUT Voo=5v ,ex= I 5pl',Rx=5k0 350 ns 

Voo=IOV, II II 300 ns 

v00 = 15v, II II 250 ns 

Voo=5V ,ex= I OOOOpl',Rx= I OkO 15 35 55 µs 

Voo= I OV' II II 25 50 75 µg 

v00=15v, II II 40 65 90 µs 

Switching Time Test Circuit and Waveform 
20ns 20ns 

AIN 
50'1. 

B1N 

Co 

Q 

Q 
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Characteristics of output pulse width at IC typ value 
.,/'r-~~~~~~--..~~-.-~--. 

u 
31 'IJ3 ::s. 
I 
~ 'II-'O 
-~ .. 'Ill "' :; 
a.. 

-1 
'IJ t0.._l~--'10~2---'-1o3=---1<>4....,__~10..,,5-__.1<>6 

External Capacitance, Cx - pf 
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CMOS IC 

Hex Schmitt Trigger 

3003A 

The LC4584B is a Schmitt inverter IC (B series) having such features as wide 
operating voltage range, high noise margin, low power dissipation. 

Absolute Haxi11111 Ratings at 
Supply Voltage 
Input Voltage 
Output Voltage 
Input Current 

Ta=25°C,Vss=OV 
VDD max 
VIN 
VouT 
IIN 
Pd max 

Vss-0.5 to Vss+20 
Vss-0.5 to Vnn+0.5 
Vss-0.5 to Vnn+0.5 

:!:10 

unit 
v 
v 
v 

Allowable Power Dissipation 
Lead Temperature and Time 
Operating Temperature 
Storage Temperature 

Tsol 
Topg 
Tstg 

t=10sec 
300 
260 

mA 
mW 
OC 
OC 
OC 

Allowable Operating Range at Ta=-40 to +85°C 
Supply Voltage VDD 
Input Voltage VIN 

Logic Diagram 

Input/Output Characteristic 

Vp 
VH = Vp-VN 

VIN 
VN 

Vss Voo 

Voo .... 
::::> VH 
0 

VouT > 

I 
-"Ss Vss VN Vp 

-vIN 

-40 to +85 
-65 to +150 

3 to 18 
0 to VDD 

unit 
v 
v 

Pin Assignment 

OUT IN OUT IN OUT 

IN IN OUT 

Case Outline 3003A-D14IC 
(unit:mm) 

IQ' 

~::::::~mt 
1 7 

r--19.2 

.'6~~1:~ 
~uuu u u=r .. 

2.54 
SANYO: DIP14 

451 



LC4584B 

Electrical Characteristics at Ta=-4o0c,v~s=OV 
"H" Level Output Voltage v0H Vnn=5V, OUT <1uA,Vin=Vss 

Vnn=10V, " " 
Vnn=15V, " " 

"L" Level Output Voltage VOL Vnn=5V, IouT <1uA,Vin=VnD 
Vnn=10V, " " 
Vnn=15V, " " 

"H" Level Output Current IoH Vnn=5V,Vo=4.6V,Vin=V§S 
Vnn=10V,Vo=9.5V, 
Vnn=15V,Vo=13.5V, " 

"L" Level Output Current IoL Vnn=5V,Vo=0.4V,Vin=Vyn 
Vnn=10V,Vo=0.5V, 
Vnn=15V,Vo=1.5V, n 

"H" Level Threshold Vol- VIH Vnn=5V,Vo=0.4V, IouT <1uA 
tage Vnn=10V,Vo=0.5V, " 
("H" Level Input Voltage) Vnn=15V,Vo=1.5V, " "L" Level Threshold Vol- VIL Vnn=5V,Vo=4.6V, IouT <1uA 
tage Vnn=10V,Vo=9.5V, " 
("L" Level Input Voltage) Vnn=15V,Vo=13.5V, n 

"H" Level Input Current IIH Vnn=18V,Vin=18V 
"L" Level Input Current IIL Vnn=18V,Vin=OV 
Quiescent Device Current IDD Vnn=5V 

Vnn=10V 
Vnn=15V 

Current Direction +, no sign: Flowing into device 
Flowing out of device 

Electrical Characteristics at Ta=25°C,Vss=OV 
"H" Level O\ltput Voltage v0H Vnn=5V, IouT <1uA,Vin=Vss 

Vnn=10V, " " 
Vnn=15V, " " 

"L" Level output Voltage v0L Vnn=5V, IouT <1uA,Vin=Vnn 
Vnn=10V, " n 

Vnn=15V, " " 
"H" Level Output Current IoH Vnn=5V,Vo=4.6V,Vin=V§S 

Vnn=10V,Vo=9.5V, 
Vnn=15V,Vo=13.5V, " 

"L" Level output Current IoL Vnn=5V,Vo:0.4V,Vin=V§S'VDD 

"H" Level Threshold Vol­
tage 
("H" Level Input Voltage) 
"L" Level Threshold Vol­
tage 
("HP Level Input Voltage) 

Vnn=10V,Vo:0.5V, 
" Vnn=15V,Vo=1.5V, 

vIH Vnn=5V,Vo=4.6V, Iou~ 1uA 
Vnn=10V,Vo=9.5V, 
Vnn=15V,Vo=13.5V, " 

VIL Vnn=5V,Vo=4.6V, IouT <1uA 
Vnn=10V,Vo=9.5V 
Vnn=15V,Vo=13.5V 

Hysteresis Voltage Ve Vnn=5V 

"H" Level Input Current 
"L" Level Input Current 
Quiescent Device Current 

Input Capacitance 

Vnn=10V 
Vnn=15V 

IIH Vnn=18V,Vin=18V 
IIL Vnn=18V,Vin=OV 
Inn Vnn=5V 

Vnn=10V 
Vnn=15V 

CIN 

Current Direction +, no sign: Flowing into device 
Flowing out of device 

452 

min typ max 
4.95 
9.95 

14•95 
0.05 
0.05 
0.05 

-0.52 
-1.3 
-3.6 
0.52 

1.3 
3.6 
3.5 
7.0 

11.0 
1.5 
3.0 
4.0 
0.3 

-0.3 
1.0 
2.0 
4.0 

min typ max 
4.95 5.00 
9.9510.00 

14.9515.00 
0 0.05 
0 0.05 
0 0.05 

-0.44-0.88 
-1.1-2.25 
-3.0 -8.8 
0.44 0.88 

1.1 2.25 
3.0 8.8 
3.5 2.75 
7.0 5.5 

11.0 8.25 
2.25 1.5 

4.5 3.0 
6.75 4.0 

0.5 1.0 2.0 
1.0 2.0 4.0 
2.0 4.0 6.0 

10 0.3 
-10 -0.3 

0.0005 1.0 
0.001 2.0 

0.0015 4.0 
5 7.5 

unit 
v 
v 
v 
v 
v 
v 

mA 
mA 
mA 
mA 
mA 
mA 
v 
v 
v 
v 
v 
v 

uA 
uA 
uA 
uA 
uA 

unit 
v 
v 
v 
v 
v 
v 

mA 
mA 
mA 
mA 
mA 
mA 
v 
v 
v 
v 
v 
v 
v 
v 
v 

uA 
uA 
uA 
uA 
uA 
pF 
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Electrical Characteristics at Ta=+85°C,Vss=OV 
"H" Level Output Voltage v0H VDD=5V, IouT <1uA,Vin=Vss 

VDD=10V, n n 
VDD=15V, n n 

"L" Level Output Voltage v0L VDD=5V, IouT <1uA,Vin=VDD 
VDD=10V, n n 

VDD=15V, n n 

"H" Level Output Current IoH VDD=5V,Vo=4.6V,Vin=Vss 
VDD=10V,Vo=9.5V, " 
VDD=15V,Vo=13.5V, " 

"L" Level Output Current IoL VDD=5V,Vo=0.4V,Vin=VDD 

"H" Level Threshold Vol­
tage 
("H" Level Input Voltage) 
"L" Level Threshold Vol­
tage 
("L" Level Input Voltage) 
"H" Level Input Current 
"L" Level Input Current 
Quiescent Device Current 

VDD=10V,Vo=0.5V, " 
VDD=15V,Vo=1.5V, " 

VIH VDD=5V,Vo=0.4V, Iou~ <1uA 
VDD=10V,Vo=0.5V, 
VDD=15V,Vo=1.5V, " 

VIL VDD=5V,Vo:4.6V, IouT <1uA 
v00:10V,Vo=9.5V, " 
VDD=15V,Vo=13.5V, " 

IIH VDD=18V,Vin=18V 
IIL Voo=18V,Vin=OV 
IDD VoD=5V 

vDD=10V 
v0D=15V 

Current Direction +,no sign: Flowing into device 

min 
4.95 
9.95 

14.95 

-0.36 
-0.9 
-2.4 
0.36 
0.9 
2.4 
3.5 
7.0 

11. 0 

: Flowing out of device 

Switching Characteristics at Ta:25±2°c,v58=0V,CL=50pF min typ 
"H" Level Propagation Delay Time tPLH v0D=5V 125 

vDD=10V 50 
vDD=15V 40 

"L" Level Propagation Delay Time tPHL vDD=5V 125 
vDD=10V 50 
vDD=15V 40 

Output Rise Time tr vDD=5V 100 
( tTLH) vDD=1ov 50 

vDD=15V 40 
Output Fall Time tr vDD=5V 100 

(tTHL) vDD=1ov 50 
v00=15V 40 

typ max 

0.05 
0.05 
0.05 

1.5 
3.0 
4.0 
0.3 

-0.3 
1. 0 
2.0 
4.0 

max unit 
250 ns 
100 ns 
80 ns 

250 ns 
100 ns 
80 ns 

200 ns 
100 ns 
80 ns 

200 ns 
100 ns 
80 ns 

unit 
v 
v 
v 
v 
v 
v 

mA 
mA 
mA 
mA 
mA 
mA 
v 
v 
v 
v 
v 
v 

uA 
uA 
uA 
uA 
uA 
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LC4584B 

Switching Time Test Circuit and Vaverorm 

Voo 

INPUT 

ov 

Voo 

OUTPUT 

ov 
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CMOS IC 

I ~ I Dual Off with Schmitt Trigger 

3003A

1 

--

Case Outline : 14-pin DIP plastic package 
<''.it]'I 

Use : C-MOS standard logic IC for logic circuit l'(i'),~, ' ,~ 
Features and Function : Dual D type flip-flop having such feat:)"J11<:jlj.p wide 

,~·'!:· i:1 <" 

operating voltage range, high noise margin, lcn(,,ofl,e;~er 
dissipation. ~\, ' 

Pin Assignment, Circuit Con:figuration, and Equivalent Circuit 
.Pin Assignment and Circuit • Equivalent Circuit Diagram 

Configuration (1/2 LC4913B) 
02 Q2 O.OCK2 RESET2 MTA2 SET2 RESET HIOpinJ 

~"-'-.1..-J....-J--L_...J..-'-,....L-_._,'-L..-.a...;;.9_._~8.........., >--..--------

' QI <WCKI RESET! MTAI SETI \Ss 

Truth Table 

INPUTi> our PUTS 

a,t:::. D s® Qn+I ~+I 

* .. H L H L 

* * L H L H 

* * H H L H 

s L L L L H 

s H L L H L 

l._ * L L ~· Qn' 

Electrical Characteristics 
Absolute Maximum Ratings at 
Supply Voltage 
Input Voltage 
Output Voltage 
Input Current 
Output Current 
Allowable Power Dissipation 
Operating Temperature 
Storage Temperature 
Lead Temperature and Time 

'>()-----..___ _____ _ 

• Dorit Care 
t:::. Level Change 

No Change 

Ta=25°ct2°c,vss=OV 
VDD 
VIN 
VouT 
IIN 
IouT 
Pd Ta~85°C,IIN:t1omA 
To pg 
Tstg 
Tsol 

-40 
-65 

260°C 

300 
+85 

+150 
10sec. 

unit 
J v 

v 
v 

mA 
mA 
mW 
OC 
OC 
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LC4966 r:1i CMOS IC 

CMOS Logic 
Quad Bilateral Switch 

® 1536 

The LC4966 is identical to the LC4066B,LC4066BH in functions, but has a wider 
operating voltage range. It consists of four independent switches. Setting the 
control inut (CONT) at "H" level causes the switches to be conducting, thereby 
resulting in a low impedance between input and output; and setting the control 
input (CONT) at "L" level causes the switches to be nonconducting, thereby 
resulting in a high impedance between input and output. 

Absolute lfaxillua Ratings at 
Maximum Supply Voltage 
Input Voltage 
Output Voltage 
Input Current 
On-State Voltage Drop 
between Input and Output 
Lead Temperature & Time 
Allowable Power Dissipation 
Operating Temperature 
Storage Temperature 

Tsol 
Pd max 
Topg 
Tstg 

unit 
Vss-0.5 to Vss+40 v 

Vss-0.5 to VDD+0.5 v 
v35-0.5 to VnD+0.5 v 

t10 mA 
±0.5 v 

t=10sec 
Ta~85°C,IIN:±1omA 

260 
300 

-40 to +85 
-65 to +150 

OC 
mW 
OC 
OC 

Allowable Operating Range at Ta=-40 to +85°C unit 
3 to 37 v 

0 to VDD v 
Supply Voltage VDD 
Input Voltage VIN 

Equivalent Circuit 
(1/4 LC4966) 

Pin AssigD11eDt and Equivalent Circuit Block Diagram 

v 
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OUT/IN 

213 •• 101 

Yoo 
--<>14 
--o1 

vss 

SWD SWC 

YOO CONTA CONTD IN~ OUT/IN OUT/IN IN/OUT 

SANYO: DIP14 



LC4966 

Electrical Cbaracteritics at Ta:25±2°C,Vss=OV min typ max unit 
Input "H" Level Control VIH Vno=5V,Current between input 4.0 2.5 v 
Voltage and output=10uA 

Vnn=10V,Current between input 5.0 3.5 v 
and output=10uA 
Vnn=15V,Current between input 5.5 4.0 v 
and output=10uA 
Vnn=20V,Current between input 6.5 4.5 v 
and output=10uA 
Vnn=25V,Current between input 7.0 5.0 v 
and output=10uA 
Vnn=30V,Current between input 8.0 5.5 v 
and output=10uA 
Vnn=35V,Current between input 8.0 5,5 v 
and outut=10uA 
Vnn=37V,Current between input 8.0 5.5 v 
and output=10uA 

Input "L" Level Control VIL Vnn=5V,Current between input 2.5 1.0 v 
Voltage and output=10uA 

Vnn=10V,Current between input 3.5 2.0 v 
and output=1 OuA 
Vnn=15V,Current between 
and output=10uA 

input 4.0 2.5 v 

Vnn=20V,Current between 
and output=10uA 

input 4.5 2.5 v 

Vnn=25V,Current between input 5.0 3.0 v 
and output=10uA 
Vnn=30V,Current between input 5.5 3.0 v 
and output=10uA 
Vnn=35V,Current between input 5.5 3.0 v 
and output=10uA 
Vnn=37V,Current between 
and output=10uA 

input 5.5 3.0 v 

ON Resistance RoN Vnn=5V,VIN=5V,I:±1mA 110 220 ohm 
Vnn=5V,VIN=2.5V, " 90 180 ohm 
Vnn=5V,VrN=0.25V, 11 110 220 ohm 
Vnn=10V,VrN=10V,I=f3mA 70 140 ohm 
Vnn=10V,VrN=5V, n 50 100 ohm 
Vnn=10V,VrN=0.25V, n 70 140 ohm 
Vnn=15V,VrN=15V,I:±3mA 60 120 ohm 
Vnn=15V,VrN=7.5V, 11 40 80 ohm 
Vnn=15V,VrN=0.25V, 11 60 120 ohm 
Vnn=20V,VrN=20V,I:f3mA 60 120 ohm 
Vnn=20V,VIN=10V, n 40 80 ohm 
Vnn=20V,VrN=0.25V, 11 60 120 ohm 
Vnn=30V,VrN=30V,I=±3mA 50 100 ohm 
Vnn=30V.VrN=15V, 11 35 70 ohm 
Vnn=30V,VIN=0.25V, 11 50 100 ohm 
Ynn=37V,VrN=38V,I=±3mA 45 90 ohm 
Vnn=37V,VIN=19V, " 30 60 ohm 
Vnn=37V,VrN=0.25V, 11 45 90 ohm 
~n=5V,Vss=-5V,VrN=5V,I=3mA 70 140 ohm 
nn=5V,Vss=-5V,VrN=±0.25V," 50 100 ohm 

Vnn=5V,Vss=-5V,VIN=-5V, 11 70 140 ohm 

457 



LC4966 

min typ !TcaX 
On Resistance RON Voo=7.5V,Vss=-7.5V,VrN=5V,I=3mA 60 120 

Voo=7.5V,Vss=-7.5V,VrN=t0.25V, 40 80 
I=3mA 
VDD=7.5V,Vss=-7.5V,VrN=-5V, 
I=3mA 

60 120 

Voo=10V,Vss=-10V,VrN=10V,I=t3mA 60 120 
Vo~=10V,Vss= -10V,VrN=t0.25V, 40 80 
I=-3mA 
Vo~=10V,Vss=-10V,Vrn=-10V, 60 120 
I=-3mA 
VoD=15V,Vss=-15V,VIN=15V,I:t3mA 50 100 
Vo~=15V,Vss=-15V,VIN:t0.25V, 35 70 
I=-3mA 
VoD=15V,Vss=-15V,VIN=-15V,I=t3mA 50 100 
VDD=18.5ViV~=-18.5V, 45 

Input/Output OFF Leak 
Current 
Quiescent Current 
Dissipation 

Input "H" Level Control 
Current 
Input "L" Level Control 
Current 
Input Capacitance 

VIN=19V,=-3 
VDD=18.5V,Vss=-18.5V, 
VrN=t0.25V,I:t3mA 
VDD=18.5V,V~~=-18.5V, 
VrN=-19V,I=- mA 

IoFF VDo=37V,VrN=38V,VouT=OV 
VDD=37V,VrN=OV,VouT=38V 

IDD VDD=5V 
VDD=10V 
VDD=15V 
VDD=20V 
VDD=25V 
VDD=30V 
VDD=35V 
VDD=37V 

IIH VoD=37V,VrN=38V 

IrL VDD=37V,VrN=OV 

CIN Control input 
Switch I/0 

Switching Characteristics at Ta=25°ct2°c 
Propagation Delay Time tPLH VDD=5V,RL=10kohm,CL:50pF 
(Input-Output) tPHL VDD=10V, n 

VoD=15V, n 

VDo=20V, n 

VDo=25V, n 

VDD=30V, n 

v00=35V, n 

VDD=37V, n 

Propagation Delay Time tPLH Vnn=5V,RL=10kohm,CL:50pF 
(Control-Out) tPHL Vnn=10V, 11 

VnD=15V, n 

VDn=20V, n 

Vno=25V, n 

VoD=30V, n 

VnD=35V, n 

Von=37V, n 

458 

90 

30 60 

45 90 

t1 !500 
t1 t500 

0.001 1 
0.001 2 
0.002 4 
0.004 8 
0.01 20 
0.02 40 
0.04 80 
0. 1 160 
10 3 

-10 3 

5 7,5 
10 

min typ max unit 
15 45 ns 
10 30 ns 
8 25 ns 
8 25 ns 
8 25 ns 
7 25 ns 
7 25 ns 
7 25 ns 

100 200 ns 
40 70 ns 
35 60 ns 
35 60 ns 
35 60 ns 
35 60 ns 
35 60 ns 
35 60 ns 

unit 
ohm 
ohm 

ohm 

ohm 
ohm 

ohm 

ohm 
ohm 

ohm 
ohm 

ohm 

ohm 

nA 
nA 
uA 
uA 
uA 
uA 
uA 
uA 
uA 
uA 
uA 

uA 

pF 
pF 



Maximum Control Input 
Frequency 

Maximum Propagation 
Frequency 

Sine Wave Propagation 
Distortion Ratio 

Feed Through 
(Switch-Off) 

(Note) •1 Vis 
*2 Vis 
*3 Vis 

LC4966 

f max Vnn=5V,CL=15pF 
(C) Vnn=10V, n 

Vnn=20V, n 

Vnn=30V, n 
Vnn=37V, n 

f max Vnn=5V,V;s=-5V,RL=10kohm, 
(I-0) CL=15pF 1 

Vnn=10V,Vss=-1ov 
v00=15V,Vss=-15V 
Vnn=18.5V,Vss=-18.5V 
Vnn=5V,Vss=-5V,RL=10kohm, 
f=1kHz *2 

min typ 
1.0 
1.0 
1.0 
1.0 
1.0 
35 

40 
50 
50 

0.010 

0.005 
0.005 
0.005 

1 

1 
1 
1 

max 

Vnn=10V,Vss=-10V 
Vnn=15V,Vss=-15V 
Vnn=18.5V,Vss=-18.5V 
Vnn=5V,Vss=-5V, 
RL=10kohm,*3 
Vnn=1ov,v88=-1ov 
Vnn=15V,Vss=-15V 
Vnn=18.5v,v88=-18.5V 

±2.5Vp-p sine wave fmax: 201og 10(Vos/Vis)=-3dB. 
±2.5Vp-p sine wave. 

unit 
MHz 
MHz 
MHz 
MHz 
MHz 
MHz 

MHz 
MHz 
MHz 

% 

MHz 

MHz 
MHz 
MHz 

±2.5Vp-p sine wave fFEED THROUGH: 201og(Vos/Vis)=-50dB 

Test Circuit and Vave~ora 
1. tPLH' tPHL(INT OUT) Test Circuit 2. tPLH' tPHL(CONTROL OUT) Test Circuit 

voo 

SB 

VJN 
10k 

20ns 20ns 
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3. RoN Test Circuit 

YOO 

(VJN-VOUT) 
RoN =------

5. Crosstalk 

lk 

YJN 

V55 

201'5 

YJN 

VOUT 

RL 
!Ok 

x 10 kQ 

RL 
15p 

10k 

20ns 

Pd max - Ta 

i 
g 300 
.... 
'i .... 

LC4966 

YJN 

:: 200 f-----+----+---+--f----+---+-t---i 
.... 
0 

! 100 f----+---+---+--f----+---+-t----i 

QI 
..... 

] -20 0 20 40 60 80 100 
..... 
..: Ambient Temperature,Ta - •c 
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4. Feed Through Test Circuit 

vss 

t : 20log10~ = -SOdB 
Vis 

~(Vos) 

6. Frequency Response (rmax) 

Yoo 
AC \bit METER 



CMOS IC 

CMOS Logic Triple Inverter 

® 11028 

The LC4969 is a triple inverter (EIA/JEDEC standards-met IC product) having such features as wide operating voltage 
range, high noise immunity, low power dissipation, etc. 

Absolute Maximum Ratings/T a=25°C, Vss=OV 
Maximum Supply Voltage VDD max 
Input Voltage V1N 
Output Voltage VouT 
Input Current I IN 
Allowable Power Dissipation Pd max 
Lead Temperature. Time Tsol 
Operating Temperature T opg 
Storage Temperature T stg 

Vss-0.5 to Vss+20 
Vss-o.s to VDD+0.5 
Vss-0.5 to VDD+0.5 

Ta~85°C 
t=10sec 

±10 
150 
260 

-40 to +85 
-65 to +150 

unit 
v 
v 
v 

mA 
mW 
oc 
oc 
oc 

Allowable Operating Ranges/T a=-40 to +85°C, Vss=OV unit 
v 
v 

Supply Voltage VDD 
Input Voltage V1N 

Equivalent Circuit (1/3 LC4969) 

JN 

1,3,5 

3 to 18 
o to VDD 

Pin Assignement and Block Diagram 

Case Outline 3001A-D8IC 
( unit:mm) 

DIPS 
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LC4969 

Electrical Characteristics/T 8=-40°C, Vss=OV min typ max unit 

"H" Level Output Voltage VoH voo=sv, JrouT 1<1 µA, vm=Vss 4.95 v 

Voo= IOV, II II 9.95 v 

voo= 15v, II II 14.95 v 

"L" Level Output Voltage VOL Voo=5V, IIOUTl<lµA,VIN=Voo 0.05 v 

Voo= IOV, II II 0.05 v 

voo=1sv. II II 0.05 v 

"H" Level Output Current IoH voo=5v, Vo= 4. 6V, vrn=Vss -0.61 mA 

Voo= IOV, Vo=9.5V, II -1.5 mA 

Voo= 15V, Vo= 13.5V, II -4 mA 

"L" Level Output Current IoL v0o=5v, Vo=O. 4V. vrn==v0o 0.61 mA 

voo= 1 av, vo=o. 5V, II I. 5 mA 

Voo= I 5V' Vo= I. 5V' II 4 mA 

"H" Level Input Voltage vrn Voo=5V,vo=o.5v, lrouTl<I µA 4 v 

Voo=IOV,Vo=l.OV. II 8 v 

Voo= 15V,Vo= I .5V, II 12.5 v 

"L" Level Input Voltage VIL Voo=5V' Vo=4. 5V' JioUT I< I µA 1.0 v 

Voo= I OV' Vo=9. OV' II 2.0 v 

Voo= 15V, Vo= 13.5V II 2.5 v 

Input Current Irn v00 = 1av ±1.0 µA 

Ou iescen t Current roo voo=5v, vm=vss, voo* 0.25 µA 

Dissipation Voo= IOV, // 0.5 µA 

Voo=15v, // 1.0 µA 

*:All input pins connected. 

Electrical Characteristics/T 8=25°C, Vss=O min typ max unit 

"H" Level Output Voltage VOH voo=5v, lroUT I< 1 µA,Vrn=Vss 4.95 v 

Voo= IOV, // // 9.95 v 

Voo= 15v, Ill/ II 14.95 v 

"L" Level Output Voltage VOL voo=5v, IIouT I< 1 µA,vrn=voo 0.05 v 

voo== 1 ov, // // 0.05 v 

Voo= 15v, II // 0.05 v 

"H" Level Output Current IoH v00=5v, Vo=4. 6V. vrn=Vss -0.51 -1.0 mA 

Voo= IOV,Vo=9.5V, // -1.3 -2.6 mA 

Voo= 15V, Vo= 13. 5V' // -3.4 -6.8 mA 

"L" Level Output Current IoL voo=5v, v 0 ==o. 4V, vm=Voo 0.51 1.0 mA 

Voo= IOV, Vo=O. 5V, II 1.3 2.6 mA 

Voo== 15v,v0 = 1.5v, II 3.4 6.8 mA 

"H" Level Input Voltage Vrn v00=5v,vo=0.5v, lroUTl<1µA 4 v 

v0o== 1ov.v0 = 1.ov // 8 v 

Voo= 15V, Vo= I. 5V, // 12.5 v 

"L" Level Input Voltage VIL Voo==5V, V0 =4. 5V. IIoUT I< 1 µA 1.0 v 

Voo= IOV' Vo=9.0V' // 2.0 v 

Voo= I 5V' Vo= 13. 5V' II 2.5 v 

Input Current 1 IN Voo=18V 
-5 

±10 ±1.0 µA 

Quiescent Current Ioo Voo=5v, Vm=v88 • Voo* 0.01 0.25 µA 

Dissipation Voo= IOV, // 0.01 o.5 µA 

voo== 15v, // 0.01 1.0 µA 

Input Capacitance CIN 7.5 15 pfi' 

*:All input pins connected. 
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LC4969 

Electrical Characteristics/T a=85°C, Vss-OV 

"H" Level Output Voltage VoH 

"L" Level Output Voltage VOL 

"H" Level Output Current IoH 

"L" Level Output Current IoL 

"H" Level Input Voltage Vrn 

"L" Level Input Voltage VrL 

Input Current 

Ou iescent Current 
Dissipation 

Im 

Ioo 

voo=5v. IIourl<1 µA.vrn=vss 

voo=1ov. II II 

Voo=15v. /1 /1 

voo=5V, 1Iour1<1µA.vrn=Voo 

Voo= lOV. 

vo0= 15v. 

II 

II 

II 

II 

voo= 5V, Vo=4. 6V. vm=Vss 

Voo= IOV.Vo=9.5V. II 

Voo=15V,Vo=13.5V, II 

voo=5V, v0 =o. 4V, vrn=voo 

Voo= 1 ov. Vo=o. 5V, II 

Voo=15v.v0 =1.5v, /1 

Voo=5V. Vo=O. 51/' IIouT I< 1 µA 

Voo= lOV,Vo= 1.ov. II 

Voo=J51J.Vo=l.5V, II 

Voo=51J' Vo=4. 5V. iiouT I< 1 µA 

Voo= 1 ov' Vo=9. OV. II 

Vo0=15v,v0 =13.5V. /1 

v00 = 18v 

Voo=5v, vrn=vss· Voo* 

voo=1ov. II 

Voo= 15V. II 

*:All input pins connected. 

min typ max unit 

4.95 v 

9.95 v 

14.95 v 

0.05 v 

0.05 v 

0.05 v 

-0.36 mA 

-0.9 mA 

-2.4 mA 

0.36 mA 

0.9 mA 

2.4 mA 

4 v 

8 v 

12.5 v 

1.0 v 

2.0 v 

2.5 v 

±1.0 µA 

7.5 µA 

15 µA 

30 µA 

Note) Current direction: (+, no sign: Flowing into device, -: Flowing out of device). 

Switching Characterlstics/T 8=25±2°C, Cu=50pF, Vss=OV min typ max unit 

"H" Level Propagation tpLH Voo=5v 100 180 ns 

Delay Time Voo= lOV 60 120 ns 

Voo= 15V 50 100 ns 

"L" Level Propagation tpHL v00=5v 75 150 ns 

Delay Time Voo= IOV 40 100 ns 

Voo= 15V 35 80 ns 

Output Rise Time tTLH Voo=5V 130 400 ns 

(tr) Voo= IOV 65 200 ns 

voo= 15v 50 160 ns 

Output Fall Time tTHL Voo=sv 100 200 ns 
(tr) Voo= lOV 50 100 ns 

Voo= 15V 40 80 ns 
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Switching Time Test Circuit and Waveforms 
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Voo t 
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Voo t 
ov t 

ITHL 
(If) 

LC4969 

Voo 

50'1. 
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LC74HCOO rli CMOS IC 

Quad 2-lnput NANO Gate 

1. The LC7l!HCOO consists of 4 identical 2-input NAND gates ,fl'~,., 
2. Uses CMOS silicon gate process technology to achieve operat.:~Jr~peeds similar 

to LSTTL (7l!LSOO) gates with the low power dissipation and hlfk ise margin 
of standard CMOS IC' s. . ';11>,. 

3. Has buffered outputs, improving the input-output propagation charactferti~tic. 
4. All inputs and outputs are protected from damage. ' ,j,,.,.·",;•~. 
5. The LC74HCOO is functionally as well as pin-out compatible with the startld;ard 

54LS/74LS TTL logic family. . 

Absolute Maxinum Ratings at Ta:25°c±2°C,Vss=OV min typ max unit 
Supply Voltage 
Input Voltage 
Output Voltage 
Output Current 
Current Dissipation 
Clamp Diode Current 
Allowable Power 
Dissipation 
Storage Temperature 
Lead Temperature and Time 

Internal Equivalent Circuit 
Vee 

~ LC74HCOO 

Truth Table 

A B y 
0 0 1 
Jl ] I 
1 0 1 
1 1 0 

Vee v88-o.s Vss+7.0 
VIN v55-o.s Vcc+o.s 
VouT v85-o.s Vcc+0.5 
IouT Per output ±25 
IcclIGND ±so 
Ik Per input pin (Input protector) ±io 
Pd Per package, Ta~85°C 300 

Tstg -65 +150 
Tsol (300°C•10sec.) 

and Logic Diagram Pin Assignment 

Case Outline 3003A-D8IC 
(unit:mm) 

i!:::::~TII rt 
1 7 

r--19.2 

SANYO: f>~Pl4 
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v 
v 
v 

mA 
mA 
mA 
mW 

OC 



LC74HC02 rlill CMOS IC 

Quad 2-lnput NOR Gate 

1. The LC74HC02 consists of 4 identical 2-input NOR gates •• )'..~ 
2. Uses CMOS silicon gate process technology to achieve oper speeds simjlar 

to LSTTL (74LS02) gates with the low power dissipation and g~ise margin 
of standard CMOS IC's. ')... 

3. Has buffered outputs, improving the input-output propagation chara i'ei 
4. All inputs and outputs are protected from damage. 
5. The LC74HCOO is functionally as well as pin-out compatible with the 

54LS/74LS TTL logic family. 

Absolute Maxi.nlm Ratings 
Supply Voltage 
Input Voltage 
Output Voltage 
Output Current 
Current Dissipation 
Clamp Diode Current 
Allowable Power 
Dissipation 

at Ta:25°ct2°C,Vss=OV 
Vee 
VIN 

Per output 
VouT 
IouT 
Icc/IGND 
Ik Per l.nput pin(Input protector) 
Pd Per package, Ta~85°c 

typ max 
v33+1.o 
Vcc+C.5 
Vcc+0.5 

t25 
:t50 
:t1 c 
300 

Storage Temperature Tstg 
Lead Temperature and Time Tsol 

-65 +150 
(300°C·10sec.) 

Internal Equivalent Circuit and Logic Diagram 
Yee 

Pin Assignment 

Vee Vss 

V55 

~ LC74HC02 

466 

Truth Table 

A B y 

0 0 I 

0 I 0 

I 0 0 

I I 0 

Case Outline 3003A-D8IC 
(unit:mm) 

c " 8 G::::::m 
I 7 

r-19.2 

~~~! . . ' ~ 
1.2 .., 

2.54 
SANYO: DIP14 

unit 
v 
v 
v 

mA 
mA 
mA 
mW 



C MOS IC 

Hex Inverter 

3003A 

1. The LC74HCU04 consists of 6 identical unbuffered inverteig/:· 
2. Uses CMOS silicon gate process technology to achieve operat~.tj~ :'1peeds similar 

to LSTTL (74LS04) gates with the low power dissipation and litg~·1·11;>ise margin 
of standard CMOS IC's. 

3. All inputs and outputs are protected from damage. ··· ... 
4. The LC74HCU04 is functionally as well as pin-out compatible with the si.a'i"•Q'El,rd 

54LS/74LS TTL logic family. 

Absolute Maximum Ratings at 
Supply Voltage 
Input Voltage 
Output Voltage 

Ta=25°c!2°C,Vss=OV 
Vee 
VIN 
VouT 
1ouT 
1cc11nND 

min 
v33-0.5 
v33-o.5 
v3s-0.5 

typ max 
v38+7.0 
Vcc+0.5 
Vcc+o.5 

unit 
v 
v 
v 

Output Current Per output 
Current Dissipation 
Clamp Diode Current 
Allowable Power 

Ik Per input pin(Input protector) 
Pd Per package, Ta~85°C 

:!:25 
!50 
!10 
300 

Dissipation 
Storage Temperature Tstg 
Lead Temperature and Time Tsol 

-65 +150 
(300°C•1Csec.) 

Internal Equivalent Circuit and Logic Diagram Pin Assignment 

Vee 

V55 

I 
;;;-LC?4HCU04 Truth Table 

lllil 1 

0 

Case Outline 3003A-D8IC 
(unit:mm) 

1::::::~m t 
I 7 

r---19.2 

-.4~1~g 
~~ll~ ~ ~=rM 

2.54 
SANYO: DIF14 

467 

u:A 
r:1A 
rnA 
mW 



CMOS IC 

Qusd 2-lnput and Gate 

3003A 

"'l:J-_ 

1. The LC74HC08 consists of 4 identical 2-input AND gates.!/'·~~·,, 
2. Uses CMOS silicon gate process technology to achieve opercft:~liii'~Jleeds similar 

to LSTTL (74LS08) gates with the low power dissipation and h!i'g~i')Wise margin 
of standard CMOS IC 1 s. ' ,,.:(;';"{ ''Ji. 

3. Has buffered outputs, improving the input-output propagation charabe~ri,iSt,ic. 
4. All inputs and outputs are protected from damage. ., ·l~,.r•'·".ii,'·, 
5. The LC74HC08 is functionally as well as pin-out compatible with the stad~~rd 

54LS/74LS TTL logic family. 

Absolute Ma:xi.nlm Ratings at 
Supply Voltage 

Ta=25°c±2°c,vss=OV 
Vee 

min typ max unit 

Input Voltage 
Output Voltage 
Output Current 
Current Dissipation 
Clamp Diode Current 
Allowable Power 
Dissipation 

VIN 
VouT 
IouT Per output 
IcclIGND 
Ik Per input pin(Input 
Pd Per package 

v88-0.5 v88+1.o 
vs8-o.5 Vcc+0.5 
v8s-0.5 Vcc+0.5 

±25 
±50 

protector) ±10 
300 

-65 +150 Storage Temperature Tstg 
Lead Temperature and Time Tsol (300°C·10sec.) 

Internal Equivalent Circuit and Logic Diagram Pin Assignment 

Vee 

Bf-84 i [)o 
0--"Mjl.JM--! .~·--~-Y4 

2, 5, 10, 13 -cl___)-v.-:. iJ 
- 3, 6, ti, 11 

, , 

l\':.c 

AfG--~l ~! ) 
1, 4, 9, 12 r·i--_ 

* -} LC74HC08 

Truth Table 

A B y 

0 0 0 
0 I 0 
I 0 0 
1 I 1 
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Case Outline 3003A-D14IC 

(uni;::'::::~ill c 
I 7 

r--19.2 

-.4~~1:~ 
~u11u u u=rM 

2.5' 
SANYO: DIP14 

v 
v 
v 

mA 
mA 
mA 
mW 

OC 



CMOS IC 

Dual D Flip-Flop with Set and Reset 

3003A 

1. The LC74HC74 consists of 2 identical D type flip-flops. ;:r 
2. Uses CMOS silicon gate process technology to achieve operatlrr~,:•~Peeds simHar 

to LSTTL (74LS74) gates with the low power dissipation and h~:gt}:,in2ise margin 
of standard CMOS IC' s. ·· 

3. Has buffered outputs, improving the input-output propagation chara6te~1*t.,ic. 
4. All inputs and outputs are protected from damage. · ( . .. ,:., 
5. The LC74HC74 is functionally as well as pin-out compatible with the stanli'.a~d 

54LS/74LS TTL logic family. 

Absolute Ma:xiDUJD Ratings 
Supply Voltage 

at Ta=25°ct2°C,Vss=OV 
Vee 

min typ max unit 

Input Voltage 
Output Voltage 
Output Current 
Current Dissipation 
Clamp Diode Current 
Allowable Power 
Dissipation 

VIN 
VouT 
IouT Per output 
IcclIGND 
Ik Per input 
Pd Per package, 

v33-o.5 Vss+7.0 
v33-o.5 Vcc+0.5 
v33-o.5 Vcc+0.5 

t25 
:!:50 
t,o 

Ta~85°c 300 

-65 +150 
(300°C·10sec.) 

Storage Temperature Tstg .. 
Lead Temperature and Time Tsol 

Internal Equivalent Circuit and Logic Diagram Pin Assignment 

Sil, ST2 ~. 10 

Of, 02 ST 
D Q 

2, 12 

CUii, CU<2 
CUI Q 

RST 

KSTf, KST2 1, 13 

Truth Table 

CLK D ST RS~~ Q 
x x 0 1 
x x 1 0 
x x 0 0 

.s 1 1 1 

J 0 1 1 
0 x 1 1 

X : Don't Care 

I : Level Change 

1 
0 
1 
1 
0 

Qn 

Vee 

01, Q2 

~-5, 9 

QT, Q2 
-

5, 8 V55 

Input protection circuit 

Case Outline 3003A-D8IC 

(unit·~::::::~lli (: -
Q 

0 
1 

1 7 

r--19.2 
1 
0 
1 

Qn 

SANYO: DIP14 
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v 
v 
v 

mA 
mA 
mA 
mW 

OC 





• Pin Numbering 

page 
LC5613···········-473 
LC5621···········-479 
LC5633···········-484 
LC5641···········-491 
Lc5543 ............ 500 
LC5645N ·····"··508 
LC7600············517 
LC765Q ............ 531 
LC7651············531 
LC7652············533 
LC7653············533 
LC7660············536 
LC7662 ............ 539 
LC7665 ............ 542 
LC7667············545 
LM8361 ···········548 
LM8362········· .. 555 
LM8363···········563 
LM8364···········573 
LM8365···········584 
LM8368·· ......... 595 
LM8460··········603 
LM8560······ .. ···618 

When you face the top side (marking side) of the package, 
numbering starts with CD assigned to the pin located, in a 
counterclockwise direction, immediately after the index 
point and turns counterclockwise. 

TIMEPIECES 





CMOS LSI 

LCD Digital Watch 

®671 

Use 
LCD digital watch with chronograph 

Functions 
1. 6 functions (hours, minutes, seconds, month, date, day of week) 
2. Stopwatch function (minutes, seconds, 1 /10 second, 1 /100 second): Max. countable time 59 minutes 59 

seconds 99 

Features 
1. 6-0igit display 

Real time: (hours, minutes, seconds), (month, date, day of week) 
Stopwatch: (minutes, seconds, 1/10, 1/100) 

2. 3 function switches 
3. Lap function of stopwatch 

} Selectable 

4. Perpetual calendar function: Programmed to count date in February up to the 28th. 
5. Error within ±30 seconds correctable 
6. Oscillation frequency: 32.768 kHz 
7. LCD lighting system: 32 Hz static lighting system 
8. Supply voltage: 1.5 V, with doubler circuit 

Sample Panel Format 

Co Do 

L.____J l,___J L___J 

1st digit 2nd digit 3rd digit 4th digit 5th digit 6th digit 

Display Font 

Numeral 0 2 3 4 5 6 7 8 9 

I - I - I :1 ,_, c ,- -, I - I n Display I -' c I I I IJ I i.:1 -, - -
Dayot week Sun. Mon. Tues. Wed. Thur. Fri. Sat. 

-------- --1 

Display 1-1 I mn Tl I 11C Tl_ I CD CD 
,:-11_1 I "-I I u fll I_ I I I I I\ _II I 
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1. Display Function 
1. Readout of month, date, day of week 

Normal display mode (hours, minutes, seconds) 

No flashing lndicat~on of afternoon 

/ /7 ~ 15- p -

I U ·] L/IJ 
Hours Minutes Seconds 

Push DEMAND SW for 0.1 sec. or more. 

Month, date, day of week display mode 

L7 
-' 

_7 L7 TU 
L -' I I 1 Month Date Day of week 

(Month, date, day of week) 
display mode continues as long 
as READ SW is held pushed. 

Release DEMAND SW-.---J 

Wait for 2 sec. --1 
Normal display mode 

2. Stopwatch mode 

Normal display mode 

Push STW SW for 1.0 sec. or more. 

Stopwatch mode 

I Stopwatch mode 

Push STW SW for 1.0 sec. or more. 

I Normal display mode 
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2. Stopwatch Operation 
1. Change of display contents 

Lap display mode 

Flashing at a 1 Hz rate 

I J ~ _7 LI cin 
IL ·_l /Ju 

Note: Flashing at a 1 Hz rate and sign 
P indicate lapping operation. 

,---~~~~~~~~~~~. 

Push STW SW for 1 .0 sec. or less) 

I Counter display mode 

Flashing at a 1 Hz rate 

CLJ1J_I 
_/ I ·_IL 

Counter display mode (start mode) 

1n 
I LI 

Refer to 2. Operation when in counter 
display mode. 

f Push STW SW for 1.0 sec. or more. 

[Lap display mode 

2. Operation when in counter display mode 

Counter display mode (stop mode) 

(Start mode): Stopwatch counter is in operation. 
(Stop mode): Stopwatch counter stops operating. 

( Push STW SW for 0.1 sec. to 1.0 sec. J 
j Counter is cleared. 

Push DEMAND SW for 0.1 sec. or more. 

Counter display mode (start mode) 

(Push DEMAND SW for 0.1 sec. or more. 

Counter display mode (stop mode) 

Push DEMAND SW for 0.1 sec. or more. 

I Counter display mode (start mode) 



LC5613 

3. Operation when in lap display mode 

[--- - - -------------
lap display mode (count mode) 

TZ71F/2 =7'~~;""", ""-
(Push DEMAND SW f_'.'_' 0.1 sec. o~ 
,~-- ·- - -------~ 

L'.:.ap display mode (stop mode) _ ~ 

Flashing at a 1 Hz rate / Lighted (no flashing) 

r11-1 j I -1 p 
- - '::ILi /_/_I • I I_ :1 7 

( Push STW SW for 0.1 sec. to 1 .0 sec. 

~ [Flashing at a.1 Hz rate / Lighted (no flashing) 

I ::1 .f ::1 l_I I.- l-
1 L •_/ I _1CJ 

~La-p-co_n_t_e-nt-s~~ updated. ---/ 
~~---------------__J 

I Lap display mode (stop model _ ___J_ l 
---------~· -·---

3. Setting Operation 
1. Setting mode 

~mat display mode - J 
~-1 ~=~---==--=------
i~h SET SW for 0.1 sec. to 1 .5 sec. r-------

---------------------------, 
Seconds setting mode _____ I 

LI - l 
1 • l_I -, nn 

• - -' IJ1-I 
;-~-------------~----, 

i. Push SET SW for 0.1 sec. to 1.5 sec. 

( Push SET SW for 0.1 sec. to 1 .5 sec. 
~---r------------______ 
~ate setting m_od_e ______ _ 

TJ 1-1_5- CCI j _/ l_I _ I I\ 

I Push SET SW for 0.1 sec. to 1 .5 sec. -r- -------------~ 

[·t~'-[j~,cg-
' Push SET SW for 0.1 sec. or more. 1 

<--- Flashing at a 2 Hz rate (duty 50%) 

2. Return from setting mode 

1,-------
LEll_ch setting mode __ - - ! 

P_u_s_h"5E::i:-s_w ________ \ 
j 

~----------· 

-----~------

(Wait for 1.5 sec. to 2.0 sec. J 
--i~- ---- ___ / 

Normal dis~lay mod,;--
'----------------__J 

Note: Hold SET SW pushed in each setting 
mode, and normal display mode 
returns 1.5 sec. to 2.0 sec. later. 

3. Execution of seconds setting 

i--;:::-------~ 
L~conds setting mode_---~' 

(~Push READ SW for 0.1 sec. or more. 

~conds setting is executed. 

Note: When seconds display is at 0 to 
29, seconds are cleared (00 sec.); 
when at 30 to 59, seconds are cleared 
and minutes are incremented by 1. 

[Normal display ~~de 
____I 
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4. Execution of month, date, day of week, 
hours, minutes setting 

4. Others 

---~--------·----! 
Month or date or day of week or hours, 
minutes setting mode 

~DSWfor~r~~ 

~ting is_executed.. ___J 

l• The moment READ SW is pushed (0.1 sec. or more), display 
contents are incremented by 1. Holding READ SW pushed for 1.5 
sec. to 2.0 sec. causes display contents to advance at a 1 Hz rate. 

• When hours display is changed from 11 to 12 during hours setting, 
AM is changed to PM, and vice versa. 

,-------~----------, 

('- Release READ SW. ) 

==i ____ _ 
Month or date or day of week or hours, 
minutes setting mode 

1. Perpetual calendar function 
Programmed to count date in February up to the 28th. When executing date setting, date is counted up to the 
29th. Automatic calendar for months other than February 

2. Step-up circuit 
A doubler circuit is contained. Two capacitors are connected externally. Step-up frequency: 1024 Hz 

3. 0 blanking 
0 in 10's place of hours, date, month is blanked out. 

4. SW input pin 
• A pull-down resistor is connected across input pin and Vss. 
• Setting input to VDD makes this pin active. 

5. LCD drive output 
Alternating frequency 32 Hz (duty 50%) 

6. LCD check function 
Simultaneous push of STW SW, SET SW, and DEMAND SW causes all LCD's to be lighted. 

5. Electrical Characteristics 
Absolute Maximum Ratings/Ta = 25°C unit 

Maximum supply voltage Vee max VDD = o v -2.0 to +0.3 v 
Storage temperature Tstg -30 to +125 oc 
Operating temperature T opg -15 to +65 oc 

Allowable Operating Ranges/Ta = 25°C unit 
Supply voltage Vee -1.65 to -1 .35 v 
Input "H" level voltage V1H -0.2 to 0 v 
Input "L" level voltage VIL Vss to vss+o.2 v 
Operating frequency f 32 k to 33 k Hz 

Electri~I Characteristics/Ta= 25±2°C, Voo = O V, Vss = -1.35 to -1.65 V unit 
Input resistance (SW input) 45 k to 2 M Q 
Saturation voltage (Segment input) Q to 0.05 V 
Operating voltage 6 µAmax 
Display output voltage, Vss2 Cu 1 = Cu2 = 0.1 µF, R L = 3 M n -2.5 to -3.3 V 
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6. Pad Assignment Pad NO.Name Pad NO.Name 

VDD 33 S2 (SELECT) 

2 Sl (READ) 34 COM LCD 

3 DO 35 el 
4.ssmm 4 b6 36 al (=dl) 

I 0111~ a6 37 cl 
OODQDODDOODODOODODO 6 f6 38 e2 
~~~-;~•=~&dai:~;~!; 7 DMCK 39 d2 

I Og1 V1 160 8 b5 40 c2 

a60 9 h5 41 co 

b60 10 as 42 e3 

I 
11 f5 43 a3 (+d3) 

0oD 12 g5 44 c3 

~I 
S1(REAC(] 13 b4 45 e4 

vooD 14 a4 46 d4 
CD2(1CJT1J 15 f4 47 c4 

IG cmaomD 16 g4 48 e5 
~ 

09: OUTO 17 b3 49 i5 
I 

18 fl 50 d5 
osc IN D 

19 g3 51 c5 0Cup3(V55zl S2(5ElfJ 20 b2 52 e6 
0Cup1 PINTIALO 21 a2 53 d6 
0Cup2 

~cKD 22 f2 54 i6 
OV55(V551) 32STCECJ 23 g2 55 c6 

053 I SELECT) g60 24 bl 56 g6 
25 SECK 57 32STOP Ocm.i LCD c6 o 
26 STWCK 58 i!Ck 

0•1 M i60 59 
----

v "'~vu "'~~~~i'C~~'C"B~ 27 fl PINITIAL 
oa1(d1l 28 gl 60 S2 (SET) 

DDDDDDDDDDDDDODOD 
29 cup3(Vss2)61 OSC IN 
30 Cu pl 62 OSC OUT 

31 Cup2 63 CD3 ( 20PF) 
32 vss lvssll 64 CD2 ( lOPF) 

7. Sample Application Circuit 

Cu; : --:i_c --- ,,\, ! 

256Hz0UT 
~----·-.-, OSC OUT 

~QUARTZ 
L.......I 32768Hz 

0---------j OSC IN 

CT 

25 6 Hz IN 

SEGMENT COM 

Vssz voo 

p 

ITI I I 

UJ ''' 

I 
1--~~-o~.~ 

Demand SW 

::::::,:,·,. >~ 3 
I".. , IJ 

________ L_:_PA-N-EL . _____ J 
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A Standard Circuit Diagram 

~ls1~ If; ;; ~ 2" ~ ;; lr ~ :;:- ~ s: 
f I 
g, 

0.1µ 

VSS2 

CUP1 

CUP2 

VSS1 

SELECT 

478 

~~ ~ "iJ: g-

~I 
f6 
a6 

b6 

Do 

PEMAND 

voo 
10P:CD2 

20P 1 CD3 

OSC OUT 

OSC IN 

SET 

PINITIAL 

;ck 

LCD Panel 

DEMAND Switch 

~ 

crystal (X 'tal) 

32.768KHz 

SET Switch 



Use 
4-digit B-flag basic digital watch 

Features 
1. 6 functions (month, date, day of week, hours, minutes, seconds) 
2. 4-digit display (month, date) (hours, minutes) (seconds) 
3. 7-flag display (day of week) 
4. 2 function switches (READ switch, SET switch) 
5. Perpetual calendar: Programmed to count date in February up to the 28th. 
6. Error within ±30 seconds correctable. 
7. Oscillation frequency: 32.76BkHz 
B. Lighting system: 32Hz static LCD lighting system. 
9. Supply voltage: 1.5V, With doubler circuit. 

Sample Display 

SUN MClll TUE WED THU FRI 

c:::::::::J c:::::::::J c:::::::::J c:::::::::J c:::::::::J c:::::::::J 

bl fill • l:i::l PM 
/PM bl hici/ • h3c3/ I 

Colon 

Display Font 

SAT BIRTH 

c:::::::::J c:::::::::J 

li_q 
h4c1 

CMOS LSI 

LCD Digital Watch 

®674 

,-, 
LI IC' /L/C.1t1 ~lf!L/ 
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1. Readout Operation 
1. Readout of month, date, day of week 

I' Normal display mode I 
(hours, minutes, day of week) 

LC5621 

2. Setting Operation 
1. Setting mode 

I Normal display I 
·mode __ _ 

L L L.. • L Day of week digit /_I_ 
C Push SET SW for 0.1 sec. to 1.5 sec. ) -, • 1-1 Cl 

: t '-' _-, 
Flashing at a 1 Hz rate 

( Push READ SW f.;,:-0,1 sec. t~ 1~5sec. ) 
I --------

Month, date, day of J 
~w~e~e~krd~i~sp_la~y~m~o~d=e ___ _ 

01ease READ SW~ 
I 

I Wait for 2 sec. ~ 
.--L____ I 
I Normal display mode ___ _J 

2. Readout of seconds 

I Normal display mode 

~e.;;:;;$~~-0.1 sec. to 1.5 Sec. ) 

Mo nth, date, day of 

"'")"'':_ ~7 ?ZF 7 
1 Unlighted 

(_R_e_l~ea_s_e_R_E_~_D_S_W~. 

Push READ SW for 0.1 sec. or more 
within 1.5 sec. after releasing READ 1 
SW. _/ 

display mode~ 

• ,-, L­
I_/_, 

Always lighted 

I Push READ SW for0.1 sec. I 
.... or more. 

Normal display mode =1 

480 

I ----------

r , .. iiz1 i~~!, '"fy ~%1 
I ~ 
~ Push SET SW for 0.1 sec. to 1.5 sec. ) 

I 

Date -;,;tti ng mod--.;l 
~~------_J 

L_ L_ -L_ L_L_ L_ ,-, 
Unligh~e!-!J 

' Push SET SW for 0.1 sec. to 1.5 sec. ::=c----------------
1 Da'r'. of week ----1 

-rmoo. ~i: 12:·~;~""' ·~· , .. , 
(Push SET SW for 0.1 sec. to 1.5 sec. 1 '---1 ____________ ___/ 

I "f ~~~!'""~lt~'.'/" '"fy _, 

~ SET SW for 0.1 sec. to 1.5 sec. ~ 
~ 

I Minutes setting mode I 1No.1 _____ J Flashing (1Hz,duty 75%) 

pb:j/i/ 
Flashing ( 1 Hz, duty 50%) 

SET sW for 0.1 sec.'__)\ 
re. --------

l_:'~_al-di~~~ 

<- Represents flashing state. 



2. Return from setting mode 

I ESCh setting mode J L.'.:'.::.---- -- -~--
(PUsh SET SW. J 

I 
Wait for 1 .5 sec. to 2.0 sec. 

Normal display mode 
----~ 

Note: Hold SET SW push~d at each setting 
mode, and the normal mode will return 1.5 
sec. to 2.0 sec. later. 

LC5621 

5. Execution of minutes setting 

Minutes setting mode No. 1 

Push READ SW for 
0.1 sec. or more. 

The seconds counter is cleared. 

~he seconds counter stops counting] 

Execution of minutes setting 

Release SET SW. 

Push READ SW (0.1 sec. or more), and the display 
contents advance +1. Hold READ SW pushed for 
1.5 sec. to 2.0 sec., and the display contents advance 
at a 4Hz rate. 

3. Execution of seconds setting 

j Seconds setting mod~ 
I 

Push READ SW for 
0. 1 sec. or more. 

~xecution of sec~nds setting 

Note: When the seconds display is at 0 to 29, 
seconds are cleared (00 sec.). When the 
seconds display is at 30 to 59, seconds are 
cleared (00 sec.) and minutes contents advance 
+1. 

[NO'mal display mode =-=i 
4. Execution of month, date, day of week, hours setting 

Release READ SW. 

Minutes setting mode No. 2 

The seconds counter is kept at 00 sec. 
• Colon stops flashing. 

( Push READ SW for 0. 1 sec. 
or more. 

Execution of minutes setting 

~inutes setting mode No. 2 

6. Release from minutes setting mode No. 2 
Month or date or day of week or hours 
setting mode 

Push READ SW for 
0.1 sec. or more. -

Minutes setting mode No. 2 

(_ . Push SET SW for 0.1 sec. ') 
or more. / 

Execution of setting 1 
The seconds counter starts 

• Push READ SW (0.1 sec. or more), and the counting. 
display contantsadvance+1. Hold READ SW push· ~-~~-------~ 
ed for 1.2 sec. to 2 sec., and the display contents Colon starts flashing. 
advance at a 4Hz rate. 

• When the hours .display Is changed from 11 to 12 
during hours setting, AM is changed to PM, and 
vice versa. 

Normal display mode 

(Release READ sw) Release SET SW. 

l 
I Month or d8te or day of week or 
_ hours setting mode 7. Operation of Bl RTH otuput 

(continued on next page) 
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7. Operation of BIRTH output 

Normal display mode 

The moment 11.59p.m. is changed to 12.00a.m .. I 
BIRTH. starts fla_shing. 

Push READ SW. 
Hold READ SW 
pushed. 

Note. 
Hold READ SW pushed 
at the normal display 

3. Others 

1. Perpetual calendar 
Programmed to count date in February up to the 
28th. When executing date setting, date is 
counted up to the 29th. Automatic calendar for 
months other than February. 

2. Step-up circuit 
A doubler circuit is contained. Two capacitors 
are connected externally. 
Step-up frequency: 1024Hz. 

3. 0 blanking 
Blanking of 0 in 1 O's place of hours, date, month. 

4. SW input pin 

BIRTH stops flashing. mode for 2 sec. or more, and 
BIRTH stops flashing. 

• A pull-down resistor is connected across input 
pin and Vss. 

Release READ SW. 

Wait for 1.5 sec. to 
2.0 sec. 

[Normal display mode 

1 
Power 
supply VDD 

2 I S2 (K Set) 

4 
~~% vss1 

0 Cup 2 
5 0 Cup 1 
6 0 Cup 3 (VSS2) 
7 I Sl (K Read) 
8 0 COM LCD 
9 0 Birth 

10 0 b4 
11 0 SAT 
12* I SECK 
13* I HMCK 
14 0 a4 
15 0 FRI 
16 0 b3 
17 0 THU 

482 

18 
19 
20 
21 
22 
23 
24 
25 
26* 
27 
28 
29 
30 
31 
32 
33* 
34* 

0 
0 
0 
0 
0 
0 
0 
0 

0 
Ci 
I 
I 
I/O 

I 
I/O 

Setting input to VDD makes this pin active. 
5. LCD drive output 

Alternating frequency 32Hz (duty 50%) 
6. LCD check 

Simultaneous push of SET SW and READ SW 
at the seconds display mode causes all LCD's 
to be lighted. 

a3 35 0 COM LCD 
WED 36 0 f2 
COLON 37 0 g2 
TUE 38 0 12 
b2 39 0 d2 
MON 40 0 c2 
a2 41 0 f3 

SUN 42 0 g3 
DMCK 43 0 13 
bl 44 0 d3 
PM 45 0 c3 
CDl(lOP) 46 0 f4 
CD2(20P) 47 0 g4 
DSC OUT 48 0 14 
DSC IN 49 0 d4 
PINITIAL 50 0 c4 

0cK 12*, 13*, 26*, 33*, 34*:Test pin 
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5. Electrical Specifications 

Absolute Maximum Ratings/T 8=25±2°C, Voo=OV. unit 

v Maximum Supply Voltage 1 Vss 1 max 

Maximum Input Voltage 1 Vrn 1 max 

Maximum Output Voltage VouT 1 max 

VouT2 
Maximum Supply Voltage 2 v882 
Operating Temperature Topg_ 

Storage Temperature Tstg 

OSC OUT,PINITIAL 

-2.0~+0.3 

Vss1-o.3~+0.3 v 
Vss1-o.3~+0.3 v 

vss2-o.3~+0.3 v 

-4.0~+0.3 v 

-15~+65 ·c 
-30~+ 125 ·c 

* Segment output,COM, I CK•Cup 1,Cup2, 

COMbar,SECK,DMCK,HMCKbar 

Allowable Operating Ranges/T a=25±2°C, Voo=OV. unit Remarks 
The LSI inside operates normally at a 
voltage down to -L3V. 

Supply Voltage 1 Vss 1 - 1 . 65~ - 1. 35 v 

(Ta=-1.5 to +60°C) 
Supply Voltage 2 Vss2 -3.3~--2.4 v 

Input "H" Level Voltage VII\ -0.2~0 v 
Input "L" Level Voltage VrL Yss 1~vss1+o.2 v 
Operating Frequency f opg 32k~33k Hz 

} SW input 
) Vss1=:_~~~65 v 

Ta=-15~+65°C 

Electrical Characteristics/T 8 =25±2°C, Voo=OV, Vss1=-1.35 to -1.65V. min typ max unit 

Input Resistance Rrn1 SW input 45 2000 kO 

Rrn2 Test input I 50 kO 

Output "H" Level Voltage 1 VoHI I'JH=-o.2µAl -0.02 v ', , LCD segment output 
Output "L" Level Voltage 1 VOLi IoL= -o.2µA Vss1+0.02 v 
Output "H" Level Voltage 2 VoH2 I =-1µA l -Q.025 v OH COM,COMbarpin 
Output "L'.' Level Voltage 2 VoL2 IoL= 1 µA v882 +0.025 v 
Output Supply Voltage Vss2 c1,c2=0.1 µF,RL=3MO -3.3 -2.5 v 

Current Dissipation 1 Ioo1 vss 1 = -1.5v ,c 1,c2=0. 1 µp 2 4 µA 
(Operating Current) Co= 30]ii'' Cg= 30]F' CI= 30k, R2= ro 

Current Dissipation 2 
(Leakage Current) 

Io02 Vss 1 = 1. 5V, Initial mode 0.5 µA 

Oscillation Start Voltage Vstart Co=30]ii' ,Cg=30pF',CI= 30k, 1.35 v 
fom=J2. 76SkHz 

Oscillation Stop Voltage Ystop Same as above (Ta= -15~+60°C) 1.30 v 
Oscillation Start Time tstart Same as above (Ta=25°C) 8 sec 
Oscillation Capacitance Col OSC pin 8 10 12 PF' 

C02 J External pin 
8 10 12 rF 

C03 16 20 24 rF 
Output Rise Time tr DL= IOO]F ) 10 µsec 

Output Fall Time tr 
LCD output 10 to 90% 

CL= I OO]F 10 µsec 
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LCD Digital Watch 

®892 

l. Functions and Features 
1. Supply voltage: l.SV (with doubler provided) 
2. Real Time (year, month, date, day of week[fla~, hours, minutes, seconds), 

alarm time (hours, minutes). 
3. 4 switches of MODE, SELECT, SET, LAMP. 
4. Possible to select hours, minutes, day of week, date or hours, minutes, 

day of week, seconds, or month, date, year (date, month, year) display mode 
of real time. 

5. Possible to select 12 or 24-hour basis. 
6. Possible to select European type (DISP SELECT pin: Vssl or open) or normal 

type (DISP SELECT pin: VDD) of month, date display mode when using on 
24-hour basis. 

7. Perpetual calendar from the year 1980 to 2039. 
8. Possible to correct error within ±30 seconds (Counting 32 to 59 seconds as 

a minute and disregarding'OO to 31 seconds). 
9. Possible to monitor alarm tone. 

10. fosc=32.768KHz 

2. Display 
1. 6-digit, 7-flag, 3-sign LCD 
2. 32Hz static LCD drive 
3. Display font 

/ c134S5 78!::7L7 
4. Panel format 

======= 
Su Mo Tu We TH FR SA ~ u o~ 0 (f(J ft] AM ~E 

@@ 0 fbOodB~;B 
Dl D2 D3 D4 DS D6 
Hours Minutes Seconds Hours, minutes, seconds display mode and 

hours, minutes, seconds setting mode 
Month Date Year Year, month, date display mode and year, 

month, date setting mode (12H) 
Date Month Year Year, month, date display mode and year, 

month, date setting mode (24H) 
Hours Minutes AL Alarm time display mode and alarm time 

setting mode 
Hours Minutes Date Hours, minutes, date display mode 

484 



- -------~ ----

LC5633 

5. Output pins for display 
Most significant digit: 4 segments, remaining digits: 7 segments 

Colon 1 pin 
Day of week: 7 flags 
Sign DATE alarm set sign, AM 
Common 2 pins (Common, common bar) 

3. Operation Flow 

Normal display. 

Alarm mode 

A !ii) 

hr : mi AL 

mode 52 AR* 

!r,1 --=~----=-= :_~ =--------=-- =-:~----~:_-_ ~~-~ --=~ -------A-R*- -1 
r-------------, 

I I I I ~ 
I I I A .~ 51 ' A~ I I 51 ~ 
11 1 I I >-''~'--'"" 
1 1 ' Hr : M 1 SE , H r : M 1 DA 1 , M 0 DA YE 
I I I I I } I 

I \ 1 I I I 

I 
I 
I 
I 
I 
I 
I 
I 

Ii ~---------- _J L ____________ _J : 

L~: ;;;.::- ~:.-_-...:-);3;:.:.-:..-...:-.::.-..:~f*:.-..:.::: ~-; __________ ...J 

,.... --- ----*~..., ,----- ----- .. , 
I I 
I @ ~ I : A -~ I 

: fh7\: mi AL sn I Mi Q lJI 
IV I I V 1 
I I I 1 
I ___!__i I s2 
I S2 S2 .,, I I I AR ** 
II °"II I f,;\M , eA·l·*· I ~ . .,,,, 
I hr : mi AL Sl I Mi SE Sl I 

(Sound generation) 

I I I 
I 1 I (Sound generation) L ___________ _J 52 ~ 

Alarm time 
setting mode 

:@) 
S2 

DA 

S2 

DA 

S2 

S2 

I 

A ~ I 
51*t 

SE I 
I 
I 
I 
I 

®·~ ~ S1 I 
I 
I 
I 
I 

~ ~ ~51 
YE 

* S1 

Real time 
setting mode 

Note: For European display mode, MO and DA 
are interchanged. 
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Description of operation flow 

1. I H~: Mi ~ I Hours, minutes, seconds display mode of real time 

2. 

3. 

4. 

5. 

6. 

7. Sl* 

A 
Hr: Mi~ 

D~I~ 

- ~ MO Date YE 

~ 

0 

Hours, minutes, date, day of week display mode of real 
time 
Month, date, year, day of week display mode of real time 

Hours, minutes display mode of alarm time 

Alarm set sign 

Flashing at a lHz rate (75% duty) 

Execution of setting 
(1) 1 advance/! push 
(2) Holding pushed for 2 seconds or more causes fast advance at 

a 4Hz rate. 
8. Sl** 32 to 59 seconds are counted as a minute and 00 to 31 seconds are 

disregarded. 
9. Sl*** 

10. AR* 
The same function as for Sl*. Seconds are reset to 00. 
The normal display mode returns 1.5 seconds after releasing all 
switches of Sl to S3. 

11. AR** The normal display mode returns 30 seconds after releasing all 
switches of Sl to S3. 

12. 12H/24H select function 
Pushing 52 while pushing Sl changes the 12-hour (24-hour) display 
mode to the 24-hour (12-hour) display mode. 

13. Alarm set sign select function 
Pushing 51 while pushing S2 changes the alarm set sign lighted 
(unlighted) to the unlighted (lighted). 

14. Sound monitor 
Holding 51 pushed for 2 seconds or more while pushing 52 makes it 
possible to monitor the alarm sound. 

15. LCD check 
Pushing all switches Sl 'to S3 while pushing S3 causes the whole 
LCD to be lighted. 

4. Pin Description 
1. Input switches Sl to 53 

· For these switches, refer to 3. Operation Flow. 
• With pull-down resistor 

2. Input switch S4 (LAMP input) 
Since the oscillation start and hold characteristic of the LSI differ 
according as the input pin is set to Von or Vssl level (or open), it is 
recommended to apply Vno to this pin at the lamp lighted mode. 
Alarm sound output is inhibited when VDD is applied to this pin 
With pull-down resistor 

3. DI5P SELECT pin 

486 

Pin used to select the hours, month, date, year display mode or date, 
month, year display mode on a 24-hour basis 
When this pin is set to Vssl level (or open), the date, month, year 
(European type) display mode is entered; when set to Voo level, the month, 
date, year (normal type) display mode is entered. 
With clocked pull-down resistor 



4. OUTl (OUT2) output pin 
(1) Alarm output sound 

Output period: 30 seconds 
Output waveform 

I·~ 62.5ms / 4kHz 

LC5633 

OUT1 
_JILJILR.Jll~ ___ l . ......_._.L 

l-- SOOms ?sit! 500ms ..,IE 500ms--J 

(2) Operation check sound 
Output period: 15msec. 
Output wave form 

14kHz 

_JllR.~· _______ _ 
+--l--15.6ms 

OUT1 

5. Initail 
• When VSSl is applied, the internal counter is initialized. 
• With pull-up resistor 

6. OSC OUT pin 
With lOpF capacitor for oscillation correction 

7. 0 blanking 
• 0 in lO's place of year, month date, hours is blanked out. 

8. LCD check function 
• Simultaneous push of Sl to 53 causes the whole LCD to be lighted. 

5. Sample Application Circuit 

f,fum~an 
A: Arneric., 

E A 

.-+------i~_f~-l~-J~.J_ [10.1u 
F:~7 ~ ~= - 11fu, u1 

~~O.lu 
coz 

Internal capacitance to be 
connected to DSC OUT 

JI JZ C 
olf off 10pF 
on off ZOpF 
off on 30pF 
on on 40pF 

LC 5 6 3 3 Voo--~>---

OSC OUT I 
= I osc IN CUTI 

V551 I 

CJ CJ CJ CJ CJ CJ CJ 'iii\ 
ft /t AM MTE --on 
LJLfCJO 

-,,, 
I II I 
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6. Pad No. and Pin Name 

5. 5 

..--ir---------------------------, 

"' ... 

II GJEIGGGJEJGl:JEJEJEJGEIEIEIEIEJEl!!llil[:HJG OD 
J4 33 32 31 XI 29 26 27 26 25 14 23 22 21 20 19 16 17 16 IS 1' 13 12 II 0 0 

&135 10 El 
El 36 9 El 
837 6G 
836 7 El 
835> 6 El 
840 LC5633 s El 
El41 Pad Location 4 El 
El42 0 3 El 
El /J 

2 El 
El 44 

El45 
I El Segment name 

Pad 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

488 

«Ill 
846 

79 El 
847 

78 El 
E]46 

77 El 
> ~El 

I t 1,9 so 51 52 53 54 .55 56 57 56 59 60 61 62 63 " 65 66 67 66 69 70 71 72 73 :w. 75 
lLIG8EJEIEJEJEIEIEl8El8EllllilREJEIEJEJ8EIEJEJGEJEJ 

_, / 

CO,O) 1---->X (unit: mm) 

Pin Name 
Coordinates Pad 

Pin Name 
Coordinates Pad 

Pin Name ( x, y ) No. ( x y _l No. 
VDD (5.35, 1.35) 28 seg COL (1.45, 3.55) 55 seg c2 
Disp select (5.35, 1. 55) 29 seg b2 (1.25, 3. 55) 56 seg g3 
OUT2 (5.35, 1. 75) 30 seg MON (1.05, 3.55) 57 seg e3 
OUTl (5.35, 1.95) 31 seg a2 (0.85, 3.55) 58 seg d3 
vss2 (5.35, 2.15) 32 seg f2 (0.65, 3. 55) 59 seg c3 
Cu pl (5.35, 2.40) 33 seg SUN (0.45, 3.55) 60 seg g4 
Cup2 (5.35, 2.60) 34 TEST I/OA (0.15, 3.55) 61 seg e4 
SET (5.35, 2.80) 35 TEST A (0.15, 3.25) 62 TEST D 
seg f 6 (5.35, 3.00) 36 seg bl (0.15, 3.05) 63 TEST B 
Se--9._ b5 (5.35, 3.20) 37 s~ 24s (0.15, 2.85) 64 TEST I/OB 
DATE SIGN (4.85, 3. 55) 38 seg AM (0.15, 2.65) 65 seg d4 
ALM OUT (4.65, 3.55) 39 LAMP IN (0.15, 2.45) 66 seg c4 
seg SAT (4.45, 3.55) 40 CD 1 (0.15, 2.25) 67 NC 
TEST F (4.25, 3.55) 41 CD 2 (0.15, 2.05) 68 seg g5 
TEST C (4.05, 3.55) 42 osc OUT (0.15, 1.85) 69 s~e5 
seg a5 (3.85, 3.55) 43 OSC IN (0.15, 1.65) 70 seg d5 
seg f 5 (3.65, 3.55) 44 RO (0.15, 1.45) 71 seg c5 
seg FRl (3.45, 3. 55) 45 Vss1 (0.15, 1. 25) 72 seg g6 
seg b4 (3.25, 3. 55) 46 MODE (0.15, 1.05) 73 seg e6 
se...9__ a4 (3.05, 3.55) 47 COM (0.15, 0.85) 74 s~d6 
seg THU (2.85, 3.55) 48 seg el (0.15, 0.65) 75 seg c6 
seg f4 (2.65, 3.55) 49 seg cl (0.15, 0.15) 76 seg b6 
seg b3 (2.45, 3.55) 50 seg g2 (0.35, 0.15) 77 seg a6 
seg WED (2.25, 3.55) 51 NC (0.55, 0.15) 78 COM 
S"<J_ a3 (2.05, 3.55) 52 s~e2 (0.75, 0.15) 79 SELECT 
seg f3 (1.85, 3.55) 53 seg d2 (0.95, 0.15) 80 INITIAL 
s~TUE (1.65 3.55) 54 NC (1.15 0.15) 

Coordinates 
J. x y J_ 

(1. 35, 0.15) 
(1.55, 0.15) 
(1. 75, 0.15) 
(1.95, 0.15) 
(2 .15, 0.15) 
(2.35, 0.15) 
(2.55, 0.15) 
(2.75, 0.15) 
(2.95, 0.15) 
( 3 .15, 0.15) 
(3.35, 0.15) 
(3.55, 0.15) 
(3.75, 0.15) 
(3.95, 0.15) 
(4.15, 0.15) 
(4.35, 0.15) 
(4.55, 0.15) 
(4.75, 0.15) 
(4.95, 0.15) 
(5.15, 0.15) 
(5.35, 0.15) 
(5.35, o. 35) 
(5.35, 0.55) 
(5.35, o. 75) 
(5.35, 0.95) 
(5.35, 1.15) 



7. Main Specifications 
Absolute Maximum Ratings 

Maximum Supply Voltage 

Input Voltage 

LC5633 

at Ta=25:':2°C, Voo=OV 
Vss1 Across v00° and Vss1 
Vss2 Across VDD and Vss2 
VINl OSC IN,MODE, SET, 

-2 to +0.3 
-4 to +0.3 

vss1-o.3 to +0.3 
SELECT, LAMP, DISP SELECT, 

Output Voltage VOUTl 

VOUT2 

Operating Temperature Topg 
Storage Temperature Tstg 

test pin 
OSC OUT,CUP2,0UT1, 
OUT2, test F 
All segments, common, 
common bar, CUPl 

Allowable Operating Ranges at Ta=25:':2°C, v00=ov 
Supply Voltage Vssl 

VSS2 
"H"-Level Input Voltage VIH SET,SELECT,MODE,LAMP 
"L"-Level Input Voltage VIL 
Operating Frequency fopg 

Electrical Characteristics/Ta=25:':2°c,voo=OV,Vss1=-l.55V 
Input Resistance RINl SET,SELECT,MODE,LAMP 

RIN2 Test input 
RIN3A "L"-level hold Tr, 

Vss1-o.3 to +0.3 

vss2-o.3 to +0.3 

-15 to +65 
-30 to +125 

-1.65 to -1.3 
-3.3 to -2.4 

-0.2 to O 
VSSl to Vss1+0.2 

+32 to +33 

min 
200 

1 
5 

typ max 
2000 

100 
100 

unit 
v 
v 
v 

v 

v 

oc 
oc 

unit 
v 
v 
v 
v 

k.Hz 

unit 
kohm 
kohm 
kohm 

RIN3B 
DISP SELECT,Fig 4 
"L"-level pull-in Tr, 200 
DISP SELECT,Fig 4 

2000 kohm 

"H"-Level Output 
Voltage 

"L"-Level Output 
Voltage 

Output Supply Voltage 
(Step-up) 

Current Dissipation 

VoHl 

VOH2 

VoH3 

VOLl 

VOL2 

VOL3 

Vss2 OUT 

Ioo 

Oscillation Start 
Voltage 
Oscillation Hold 
Time 

Vs tart 

Oscillation Start 
Time 

VHLD 

Ts tart 

Oscillation Correction Col 
C&pacitzr.ce Co2 

Co3 

Segment,flag,sign, -0.1 
colon: IoH=-0.2uA 
Common,Common bar: -0.l 
Iott=-lOuA 
OUT1,0UT2 : -0.65 
Vss1=-l.35V,Iott=-250uA 
Segment,flag,sign, 
colon:IoL=0.2uA 
Common,common bar: 
IoL=lOuA 
OUT1,0UT2:Vssl=-l.35V, 
IOL=250uA 

vss2+0.1 

Vss2+0.1 

vssi+0.65 

Cl=C2=0.luF,Cd=30pF, -3.3 -2.5 
Cg=30pF,CI=25kohm: 
Vss1=-l.65 to -l.35V,3Mohm 
across VDD and VSS2,Fig 1 
Cl=C2=0.luF,Sd=30pF, 1.5 2.5 
Cg=30pF,CI=25kohm: 
Vss1=-l.55V, Fig 1 
Cl=C2=0.luF,Cd=30pF, 1.45 
Cg=30pF,CI=25k0hm:Fig 2 
fopg=32.768kHZ~230Hz, 1.25 
Cd=30PP,Cg=30pF,CI=25kohm: 
Pig 3 
fopg=32.768kHz±230Hz,Cd=30pF, 10 
Cg=30pF,CI=25kohm : Fig 2, 
V1=1.55V 
External pin 
External pin 
osc pin 

8 
16 

8 

10 
20 
10 

12 
24 
12 

v 

v 

v 

v 

v 

v 

v 

uA 

v 

v 

sec 

pF 
pF 
pF 
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Output Rise Time tr LCD segment pin, 
common pin, 
:Vss2=-3.3 to -2.4V, 
CL=lOOpF 

min 
-100 

typ max unit 
0 +100 usec 

Output Fall Time LCD segment pin, 
common pin, 
:Vss=-3.3 to -2.4V 
CL=lOOpF 

-100 0 +100 usec 

490 

Fig. l:output Supply Voltage 
Current Dissipation 

1 1 30p11 
o.tu r-v00----1 T J:.ssv ID OSC IN -;-:1_ 

~~~ OUT OSC OUT~ 
vS:2 ;02 I 

Fig. 3:0scillation Hold Voltage 

VI 

C AMPvoo 
I 20p 

. OSCIN~ 
monitor p DUT I CJ 1 ~~pZ 0~~~1R 

VSS2 V551 1 

32. 768 kHz 

Fig.:2 Oscillation Start Voltage 
Oscillation Start Time 

I ~· OSC!fllXI 
monitor I = 
l~~pt OUT osco~1 vi 

Cup2 ~~~CU 
Vt~ 

32.768 kHz 

Fig. 4:DISP SELECT 

DISP 
SELECT 

R!N3A 

VSSl 



CMOS LSI 

LCD Digital Watch 

® 1316 

1. Functions 
1. 4-digit display mode (6/4 pin: VDD)/6-digit display mode (6/4 pin: Vss1 or open) selectable. 
2. Real time (month, date, day of week [flag], hours, minutes, seconds) and alarm (hours, minutes) functions. 
3. 4 switches of SET switch, SELECT switch, MODE switch, LAMP switch. 
4. Real time display mode selectable: 

• Hours, minutes, day of week/month, date, day of week/seconds. 
4-digit display mode. 

• Hours, minutes, seconds, day of week/hours, minutes, date, day of week. 
6-digit display mode. 

5. Error within ±30 seconds correctable (Counting 32 seconds and over as a minute and disregarding 31 seconds and 
less). 

6. Automatic calendar (Designed to automatically change February 28 to March 1). 
7. European type display mode (DISP SELECT pin: VoD)/normal display mode (DISP SELECT pin: Vss1 or open) 

selectable .............. 4-digit display mode. 
8. 12-hour operation mode/24-hour operation mode selectable at the touch of a switch. 
9. Alarm sound monitor function. 

10. Reference frequency: fosc = 32.768 Hz (Supply Voltage 1.5 V) 
11. Battery voltage: 1.5 V. With built-in doubler circuit. 
12. LCD light-up system by duplex drive. 
13. Total number of pads: 54 pads. 

2. Display System 

2.1 4·digit display mode. 

1. 4-digit, 7-flag, 5-sign LCD. 
2. 32 Hz duplex drive system. 
3. Display font. 

12-1urr 111011 
I I I l[J ILJ_Jl_I 

4. Panel layout (Example) 

SUN MON lUE WED lHU FRI SAT 
c:::::I = c:::ll c:::;;I c::i c::i = 

AM ,1 ,-, ,-1 [] 
PM " " LJ 

01 02 01 04 

Hours Minutes 

Date 

Date Month 

Seconds 

IJIDD (] 

DETE 

Hours, minutes display mode and hours, minutes setting 
mode. 
Month, date display mode and month, date, day of week 
setting mode (Normal display mode). 
Date, month display mode and month, date, day of 
week setting mode (European type display mode). 
Seconds display mode and seconds setting mode. 
Alarm display mode and alram setting mode. 
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5. Output pins for display. 
Segment output; first digit: 4 segments, Other 3 digits: 7 segments. 

Colon: 1 segment 
Day of week: 7 flags 
Sign: DATE, alarm display, alarm set display, AM, PM 
Common: COMMON 1, COMMON 2 

2.2 6-digit display mode. 

1. 6-digit, 7-flag, 4-sign LCD. 
2. 32 Hz duplex drive system. 
3. Display font. 

I -, I I I I ,- -, II ,-, II 
C =i -, _I LJ I 11 _J l_l 

4. Panel layout (Example) 

SUN MON TUE WED THU FRI SAT 

AM 1 n 
PM l_j u 

01 02 

Hours 

= = Cll 
fr 0 OAlE 

LJ l_I 88 
03 04 05 06 

Minutes Seconds - Hours, minutes, seconds display mode and hours, 
minutes, seconds setting mode. 

Hours Minutes Date ---- Hours, minutes, date display mode. 
Month Date - Month, date, day of week setting mode. 

Hours 

5. Output pins for display 

Minutes Alram display mode and alarm hours, minutes setting 
mode. 

Segment output: First digit (D 1): 4 segments, Other 5 digits (D2 to Del: 7 segments. 
Colon: 1 segment 
Sign: AM, PM, DATE, alarm set display 
Day of week: 7 flags. 
Common: COMMON 1, COMMON 2 
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3. Operation Flow 
3.1 4-digit display mode. 

L: 
53 I 51** 

I 

s1** 

s1**" 

s1*.Y. 

,_Q 
2. AR 
3. AR* 

Flashing at a 1 Hz rate (75% duty). Represents digit to be set. 
Normal display mode returns immediately after switch OFF. 
Automatic return 1 second after switch 0 FF. 

4. Colon : Continuous light-up, g Flashing (1 Hz, 50% duty) 
5. Long month/short month judge 

Setting up to 31 is possible. The moment carry from hours to date occurs long month or short month 
is judged. 

6. S 1 * Setting is executed and alarm set sign appears. 
a. One advance per push. 
b. Holding pushed for more than 2 sec. causes fast advanve at a 4 Hz rate. 

7. S1 ** Setting is executed. 
a. One advance per push. 
b. Holding pushed for more than 2 sec. causes fast advance at a 4 Hz rate. 

8. Alarm output time 
: 30 sec. Alarm output is released by pushing one of S1, S2. S3. 

9. Alarm set sign ON/OFF 
: After pushing S2 at normal 'display mode, push S1 and S2 simultaneously. 

10. 12-hour operation mode/24-hour operation mode select 
: After pushing S1 at normal display mode, push S1 and S2 simultaneously. 

11. LCD check 
: Push S1 and S2 simultaneously. 

12. Sound monitor 
: After pushing S2 at normal display mode, push S1 and S2 simultaneously. 
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3.2 6-digit display mode. 
12-24-hour 

PM hr : min 

52 

54 51 
LAMP ..---~~~,....,SET 

53 
MODE 

lie-------{} 52 

I 
I 
I 
I 
I 
I 
I j I 
L s2 - -- I 
-------·-----

1. Q Flashing at a 1 Hz rate. (75% duty). Represents digit to be set. 
2. AR Normal display mode returns immediately after switch OFF. 
3. RE Mode preceding setting mode returns. 
4. Colon : Continuous light-up, g Flashing (1 Hz, 50% duty). 
5. Long month/short month judge 

SELECT 

Setting up to 31 is possible. The moment carry from hours to date occurs long month or short month 
is judged. 

6• S1 * Setting is executed and alarm set sign appears. 
a. One advance per push. 
b. Holding pushed for more than 2 sec. causes fast advance at a 4 Hz rate. 

7. S1 ** Setting is executed. 
a. One advance per push. 
b. Holding pushed for more than 2 sec. causes fast advance at a 4 Hz rate. 

8. Alarm output time 
: 30 sec. Alarm output is released by pushing one of S1, S2. S3. 

9. Alarm set sign ON/OFF 
: After pushing S2 at normal display mode, push S1 and S2 simultaneously. 

10. 12-hour operation mode/24-hour operation mode select 
: After pushing S1 at normal display mode, push S1 and S2 simultaneously. 

11. LCD check 
: Push S1 and S2 simultaneously. 

12. Sound monitor 
: After pushing S2 at normal display mode, push S1 and S2 simultaneously. 
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4. Pad No. and Pin Name 

4.45 _,. 

oso l!iJi!I ~ lliJil l!iJi!I ODO l!iJi!I ~ 
051 

491.41,'1"6 D 0 4S " 410 
052 ,...0 
o.u 410 
054 "10 
01 390 

02 LC 5641 "'0 ... 
"! 03 310 ... 

04 
360 

Os JSO 
06 340 

01 :nO 

0" »D 
> 310 

~1 
09 

II 12 13 " 15 16 11 "19 20 212223 2t. 25 26 2121 29 30 
010 DOOODOODOODOODDODDDO 

1---x 
(0.0) 

(unit: mm) 

Pad 
Pin Name 

Coordinates Pad 
Pin Name 

Coordinates Pad Pin Name 
Coordinates 

No. (X, Yl No. (X,Y) No. (X,Y) 

I Voo (0. 15. 2.1 ) 19 3C. 3d (2.1 ' o. 15) 37 SI (4.3 I. 7) 

2 OSC IN (0. JS, J .9 ) 20 3b. 3a (2.3 o. JS) 38 ALM OUT (4.3 J .91 

3 OSC OUT (0. 15, J. 7 ) 21 4g. 4e (2.S Q. JS) 39 Vss1 (4.3 2. I) 

4 IOPF (O. JS, J. 5 ) 22 4c, 4d (2. 7 O. JS) 40 Vss2 (4. 3 2.3) 

5 S3 (O. JS, J. JS) 23 4b, 4a (2.9 ' o. 15) 41 Voo (4.3 2.S) 

6 TEST A (0. JS. 0.9S) 24 5g, Se (3.1 0.15) 42 DISP SELECT (4.3 2. 7) 

7 COMMON I (0. JS, o. 7S) 2S 5c, 5d (3.3 0.15) 43 6/4 (4. 3 2.9) 

8 MON, SUN (,1. JS, o.5S) 26 Sb, Sa (3.5 ' o. JS) 44 TEST C (4. 3 3. I) 

9 AM, PM (O. 15, o.3S) 27 6g, 6e (3. 7 o. 15) 4S TEST D (4. I 3. I) 

JO le, 24s (0. JS. 0.15) 28 6c, 6d (3.9 ' o. IS) 46 TEST I/OB (I.I 3. I) 

JI I b, Jc (ll.5 o. IS) 29 6b, 6a (4. I o. 15) 47 TEST I/O A (0.9 3. I) 

12 TUE, 2f (0.7 ' O. JS) 30 DATE,6f (4.3 0.15) 48 TEST E (O. 7 3. I) 

13 2g, 2e (0.9 ' 0.15) 31 ALM MK/SIN (4.3 Q.4 ) 49 TEST B (0. 5 ' 3. I) 

14 2c, 2d ( J. I o. 15) 32 Sat. 5f (4.3 0.6 ) 50 CUP I (O. 15, 3. I) 

15 2b, 2a (J .3 o. 15) 33 F'ri, 4f (4.3 ' 0.8) 51 CUP 2 (O. 15, 2.9) 

16 Wed, Col (1.5 o. 15) 34 COMMON 2 (4.3 1.0 ) S2 LAMP IN (0. 15, 2. 7) 

17 Thu, 3f (I. 7 o. 15) 35 INITIAL (4.3 I .2 ) S3 vss1 (O. 15, 2.5) 

18 3g, 3e (1.9 ' o. 15) 36 S2 (4.3 I. 4 ) S4 Vss2 (0. 15, 2.3) 
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5. Block Diagram 

DSC IN o----_,., 
DSC OUT o-<-------_, 

SW1 

5W2 

DISP 
SELECT <J----

6/4 0- -

6. Main Specifications 

I 
I 
I -- +- - -

L~-Jl- , Proce- Day of 1 

ssor week cou------ nter (-7) 
- ~------

~ _L_ 
Initial 

Absolute Maximum Ratings/Ta= 25±2°C, Voo = 0 V 
Maximum supply voltage Vss1 

Vss2 
Input voltage V1N 1 

Output voltage 

Operating temperature 
Storage temperature 

VouT1 

VouT2 

Topg 
Tstg 

LC5641 

Hours 
counter 
(-C-24) 

~ ~ l!'J.;;:;· 
8 I 

I 

L 12H ~ 24H 
switchover '! COMMON! 

Month] counter 
l+-12) 

-r-
1 

t t 1 
b b 

v552 "551 voo 

-4 to 0.3 
-4 to 0.3 

SET, SELECT, MODE, Vss1-0.3 to 0.3 
LAMP SW, TEST A to E, INITIAL, 
CDi, OSC IN, DIGIT SELECT, 
DISP SELECT 
osc OUT, TEST 1/0 A, Vss1-0.3 to 0.3 
TEST 1/0 B, CUP2, ALARM OUT 
All segments, COMMON 1, Vss2-0.3 to 0.3 
COMMON 2, CUP1 

-20 to +75 
-30 to +125 

unit 
v 
v 
v 

v 

v 
oc 
oc 
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Recommended Operating Conditions/Ta= 25±2°C, Voo = O V unit 
Supply voltage Vss1 Refer to oscillation start -1.65 to -1.30 V 

voltage/stop voltage. 
Vss2 Vss1 = -1.30 to -1.65 v -3.3 to -2.40 v 

: Refer to oscillation start voltage/ 
stop voltage. 

lnput"H"levelvoltage V1H Vss1=-1.30to-1.65V -0.2to0 V 
: SET, SELECT, MODE, LAMP SW 

Input "L" level voltage V1L Vss1 = -1.30 to 1.65 V Vss1 to Vss1+0.2 V 
Operatingfrequency fopg Vss1=-1.30to-1.65V 32to33 kHz 

:Ta=-20to+75°C 

Electrical Characteristics/Ta= 25±2°C, Voo = O V, Vss1 = -1.35 to -1.65 V min typ max 
Input resistance R1N1 Vss1 = -1.55 v 200 2000 

: SET, SELECT, MODE, LAMP SW 
input. 

RIN2 Test input 1 100 

RIN3A Vss1 = -1.55 v 10 100 
: "L" level hold Tr., DISP SELECT, 

6/4 pin 
RIN4A Vss1 = -1.55 v. 200 2000 

: "L" level pull-in Tr., DISP SELECT, 
6/4 pin. 

Output "H" level voltage VOH1 Vss1 = -1.55 V, loH= -4µA -0.2 
: Segment, flag, sign, common 

VOH2 Vss1 = -1.55 V, IOH = -4 µA -0.2 
: COMMON 1, COMMON 2 

VoH3 Vss1 = -1.35 v. I OH= -250 µA-0.65 
: ALARM OUT 

Output "L" level voltage Voll Vss1 = -1.55 V, IOL = 4 µA Vss2+0.2 
: Segment, flag, sign, common 

VoL2 Vss1 = -1.55 V, loL = 4 µA Vss2+0.2 
: COMMON 1, COMMON 2 

VOL3 Vss1 = -1.35 V, loL = 250µA vss1+0.05 
: ALARM OUT 

Output "M" level voltage VoM Vss1 = -1.55 v. Vss1-o.2 Vss1+0.2 
IOH = -4 µA, IOL = 4 µA 
: COMMON 1, COMMON 2 

Input leak current Iott vss1 = -2 v. Vss2 = -4 v 0.1 
: DISP SELECT off, 6/4 off. 

Step-up voltage Vss2 Cl =C2=0.1 µF, -3.3 -2.5 
fopg = 32.768 kHz, 3 MU across 
Voo and Vss2 

Supply current loo Fig. 1 (a): Cl = C2 = 0.1 µF, 2.0 
C0 =Cg= 20 pF, C1 = 25 k 
Fig. 1, 2 (b): Cl = C2 = 0.1 µF, 20 

Oscillation start voltage V start 
C0 =Cg= 20 pF, C1=25 k 
Fig. 2 (b): Cl= C2 = 0.1 µF, 1.45 
C0 =Cg= 20 pF, C1 = 25k 
Fig. 2 (b): Cl = C2 = 0.1 µF, 1.30 

Oscillation hold voltage 
C0 =Cg= 20 pF, C1 = 25k 

VHOLD Fig. 2 (b): Cl = C2 = 0.1 µF, 1.40 
C0 =Cg= 20 pF, C1 = 25k 
Fig. 2 (b): Cl= C2 = 0.1 µF, 1.25 
Co=Cg=20pF,C1 =25k 
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unit 
kQ 

kQ 
kQ 

kQ 

v 

v 

v 

v 

v 

v 

v 

µA 

v 

µA 

µA 

v 

v 

v 

v 



Oscillation start time 

Oscillation correction 
capacitance 

Output rise time 

Output fall time 

• Current Dissipation Fig. 1 

0.1u voo 
CUP1 

OUT 

Tstart 

Co1 
Co2 
tr 

tf 

OSCIN 

OSCOUT 
.COi 

"551 

LC5641 

min 
Fig. 2 (a): V1=1.55 V, 
C1 = C2 = 0.1 µF, C0 =Cg= 20 pF, 
C1=25 k 
Fig. 2 (b): V1=1.40V, 
C1 = C2 = 0.1 µF, C0 =Cg= 20 pF, 
C1=25 k 
External pin (Co1) 
OSC OUT contained 
Vss2 = -3.3 to -2.4 v, 
CL= 100 pF: COMMON 50%, 
Segment90% 
Vss2 = -3.3 to -2.4 v 
CL= 100 pF: COMMON 50% 
Segment 10% 

100 -
1.55V YOO LANP 

OUT 

vssz 

8 
16 

-100 

-100 

0SC IN 

DSC OUT 

C01 

Vss1 

typ max unit 
10 sec 

10 sec 

10 12 pF 
20 24 pF 

100 µsec 

100 µsec 

100 -

..._ ________ ..... 32. 768kHz 

(a) Lamp input open (bl Lamp input applied 

• Unentered pins are all open. 

• Cl ~25 k 

Oscillation start voltage, Oscillation stop voltage, Oscillation start time Fig. 2 

CUP1 
orCUP2 

voo 
OSCIN 

OUT OSCOUT 

C01 

•ss2 •ss1 

(a) Lamp input open 

fls;:25kG 
(Cl) 

32.768kHz 

Rise time and fall time of segment and common 

Segment 

Common 

SO't.---a--r----
"'SSZ 

Ir 

-t.:: 51 

V1 

LAMP 
•oo 

OSCIN 
CUP1 
orCUP2 OUT 

OSCOUT 

C01 V1 

"SS! \1551 

32.768kHz 
(b) Lamp input applied 

10'1. 
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------

CMOS LSI 

LCD Digital Watch 

1. Functions 
1. Real time (month, date, day of week [flag], hours, minutes, seconds) 
2. 3 switches of SET switch, SELECT switch, LAMP switch 
3. Real time display mode selectable 

Hours, minutes, day of week/month, date, day of week/seconds - 4-digit display mode 
Hours, minutes, seconds/hours, minutes date - 6-digit display mode 

@1302 

4. Error within ±30 seconds correctable (Counting 32 seconds and over as a minute and disregarding 31 seconds and 
less) 

5. Automatic calendar (Designed to automatically change February 28 to March 1) 
6. European type display mode (DISP SELECT pin: VDDllnormal display mode (DISP SELECT pin: open) 

selectable 
7. 12-hour operation mode/24-hour operation mode selectable at the touch of a switch 
8. Reference frequency: fQSC = 32.768 Hz (Supply voltage 1.5 V) 
9. Battery voltage: 1.5 V, With built-in doubler circuit 

10. LCD light-up system by duplex drive 
11. Total number of pads: 54 

2. Display 

2.1 4-Digit Display Mode 

1. 4-digit, 7-flag., 3-sign LCD 
2. 32 Hz Duplex drive 
3. Display font 

_1-:iu1,1_, -ii-ion 
I_ _I I _1 l_i I U _I LJ 

4. Panel format 

SUN MON TUE WEO THU FRI SAT 
= == === 

AM a 0 I n 8 PM I u 
01 02 03 04 

Hours Minutes ---

Month Date ---

Date Month 

Seconds 

500 

OATE 

Hours, minutes display mode and hours, minutes setting 
mode. 
Month, date display mode and month, date, day of week 
setting mode (Normal display mode). 
Date, month display mode and month, date, day of 
week setting mode (European type display mode). 
Seconds display mode and seconds setting mode. 



LC5643 

5. Output pins for display 
Segment output most significant digit: 4 segments, remaining 3-digits: 7 segments 

Colon: 1 segment 
Day of week: 7 flags 
Sign: DATE, AM, PM 
Common: COMMON 1, COMMON 2 

2.2 6-Digit Display Mode 

1. 6-digit, 7-flag, 3-sign LCD 
2. 32 Hz Duplex drive 
3. Display font 

4. Panel format 

SUN MON THE WED THU FRI SAT 
L=:lc:::Jc:Jc:::Jc:::::Jc::::J 

II ,-, DATE 

ULlfllj 
D1 D2 D3 D4 DS D6 

Hours Minutes Seconds~--

Hours 

Hours, minutes, seconds display mode and hours, 
minutes, seconds setting mode. 

-«---- Hours, minutes, date display mode. Minutes 
Month 

Date 
Date Month, date, day of week setting mode. 

5. Output pins for display 
Most significant digit (D1 ): 4 segments, remaining digits (D2 to D5): 7 segments 

Colon: 1 segment 
Sign: DATE, AM, PM 
Day of week: 7 flags 
Common; COMMON 1, COMMON 2 

3. Equivalent Circuit Block Diagram 

DSC INo-­

OSCOUT 

1r~;~=-=- --==~=-~ --
SW1 I ,---
SW2 L " 0 ~ 

SW4 £. ~ 

6/4 ~ ~ ~ 

e ~~ 
~ 

~lr.1 i 

1 
Initial 

------, 
Seconds J 
counter -·1 
(+60) 

12H ~ 24H 
switchover j 

__ "_" _____ ·--~---

Month 
counter 
(712) 

111 
\'ss2 voo 

Vssl 

Segment 

"' r 
.2: 
0 
Cl ~COMMDN1 
'.::l 

COMMON2 

501 
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4. Operation Flow 

4.1 4-digit display mode 

12·24-hour 

European type 

;--.--cra~l 

AA 51,52 L~~~-~-J 
r---=-------.- -Sl - - - ~- - ~~ - - ~~ - -- ---- - --~ N<JIMAL MOOE 

PM HR ~MIN AA'I- Mo DATE : SEC : 
I 

• I 

---------------------------~ 
52 

i-~-------~-----~--1.--- Time setting mode 

1 51 .-- Counting 32 seconds and over as a 
minute and disregarding 31 
seconds and less. 

European type 

r--.--~-tel 
: 51* :· I 

1 DATE Mo / 

I 
I 51* 
I 
I 
I 
I 
I 51* 
I 
I 

I 52 I L ____________ ...J 

L---- - _J 

:-3--dat~ 

Lo-~~-J 
r-@-ditil 
I I 
' DATE Mo • L _______ ...J 

54 
LAMP 

1. AR Automatic return to normal mode immediately after switch off 
2. AR* Automatic return 1 second after switch off 
3. Colon : Continuous light-up, : Flashing (1 Hz 50% duty) 
4. Long/short month discrimination 

Settable up to 31st at setting mode 
The moment hour carry occurs, long/short month discrimination is made. 

5. S1 * Execution of setting 
a. 1 advance/1 push 
b. Holding pushed for more than 2 seconds causes fast advance at a 4 Hz rate. 

6. 12H/24H select 
: Simultaneous push of S1 and S2 after pushing S1 at normal mode 

7. LCD check 
Simultaneous push of S1 and S2 

8. Q Flashing at a 1 Hz rate (75% duty) 
Digit to be set is indicated. 
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4.2 6-digit display mode 

12-24-hour 
operation 
mode select 

,--- ------ - -- - -- ------ _tR_J~l.52 NORMAL MOOE 
RE I AM - Sl AM - dote ~ 

1 HR : MIN s"c Sl HR ~ MIN DATE : 

L ______ --- ---- -- ---- ______ _J 
52 

~ ~ - -- -~ - -- - --~Time setting mode 

I I 54 
I I 51 ..,____Counting 32 

seconds and over 
as a minute and 
disregarding 31 
seconds and less. 

LAMP li--=:---\'> 

I : 
I I 

I I s1* 
I I 
I I 
I I 
I I 
I I s1* 
I I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1. AR Automatic return to normal mode immediately after switch off 
2. RE Return to mode existed immediately before setting mode is entered 
3. Colon : Continuous light-up, g Flashing ( 1 Hz 50% duty) 
4. Long/short month discrimination 

Settable up to 31st at setting mode 

52 (SELECT) 

The moment hour carry occurs, long/short month discrimination is made. 
5. S1 * Execution of setting 

a. 1 advance/1 push 
b. Holding pushed for more than 2 seconds causes fast advance at a 4 Hz rate. 

6. 12H/24H select 
Simultaneous push of S1 and S2 after pushing S1 at normal mode 

7. LCD check 

8. 0 
Simultaneous push of S1 and S2 
Flashing at a 1 Hz rate (75% duty) 
Digit to be set is indicated. 
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Pad No. and Pin Name 

"' "! ... 

> 

J 

Pad 
No. 

Pin Name 

I Voo 

2 OSC. IN 

3 OSC OUT 

4 IOPF 

5 S3 

6 TEST A 

7 COMMON I 

il MON, SUN 

9 AM, PM 

10 le, 248 

11 lb, Jc 

12 TUE, 2f 

13 2g, 2e 

14 20, 2d 

15 2b, 2a 

16 Wed,Col 

17 Thu, 3f 

IB 3g, 3e 

504 

050 
Os1 
052 
~53 

054 
01 
02 
03 
04 

ms 
06 
07 
01 
09 
010 

LC5643 

4.45 

El!I fdl fdl fdl ODO 
49 "' 41 " D 0 

LC5643 

~~ 
410 
420 
410 
«10 
390 
31~ 

310 

360 
350 
.11.0 
330 
320 
31~ 

,, 12 13 14 15 16 17 "' 19 20 21 22 23 21. 25 26 21 21 29 3() 

OOODODDDDODDOODDODOO 

(emit: mm) 

Chip thickness: 400 µm Note 1) Coordinates: Central value 
Note 2) Pad size: 0.12 x 0.12 
Note 3) Pad hatched: For test 

Coordinates Pad 
Pin Name Coordinates Pad 

Pin Name Coordinates 
(X, Y) No. (X, Y) No. (X, Y) 

(0. 15, 2. I ) 19 3C, 3d (:!. I o. 15) 37 SI (4.3 , I. 7) 

(O. 15. 1.9) 20 3b. 3a (2.3 , o. 15) 38 ALM OUT (4. 3 , 1.9) 

(0.15, I. 7 ) 21 4g, 4e (2.5 , o. 15) 39 vss1 (4.3 2. I) 

(0. 15, I .5 ) 22 4c, 4d (2. 7 , o. 15) 40 Vss2 (4.3 2. 3) 

(,). 15, 1.5 ) 23 4c, 4a (2.9 o. 15) 41 voo (4.3 , 2.5) 

(0. 15, Q.95) 24 5g, 5e (3. I o. 15) 42 DISP SELECT (4. 3 , 2. 7) 

(O. 15, o. 75) 25 5C, 5d (3.3 o. 15) 43 DIGIT SELECT (4.3 2.9) 

(0.15, 0.55) 26 5b. 5a (3.5 , o. 15) 44 TEST C (.4. 3 , 3. I) 

(O. 15, 0.35) 27 6g, 6e (3. 7 , o. 15) 45 TEST D (4. I 3. 1) 

(0.15, 0.15) 28 6C, 6d (3.9 o. 15) 46 TEST I/O, B (I. I 3. I) 

(0.5 , 0.15) 29 6b, 6a (4.1 , o. 15) 47 TEST I/0, A (0.9 ' 3. I) 

(J. 7 ' o. 15) 30 DATE, 6f (4.3 , o. 15) 48 TEST E (O. 7 , 3. I) 

(J.9 ' o. 15) 31 ALM MK/SIN (4.3 0.4 ) 49 TEST B (0.5 3. I) 

(I. I o. 15) 32 Sat, 5f (4.3 Q.6) 50 CUP 1 ('). 15, 3. 1) 

(1.3 ' O. JS) 33 Fri, 4f (4.3 ' 0.8 ) 51 CUP 2 (O. 15, 2.9) 

(1. 5 ' o. 15) 34 COMMON 2 (4.3 I .O ) 52 LAMP IN (O. 15, 2. 7) 

(I. 7 , 0.15) 35 INITIAL (4.3 ' J. 2 ) 53 Vss1 (O. 15, 2.5) 

(J .9 • 0.15) 36 S2 (4.3 ' J .4) 54 Vss2 (O. 15, 2.3) 
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SAT .'if ~~~· DATE 6f ~. .·· .... _._,-- . 
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3b ~I 3c 

3g 

THU 
wm 

11 __ ]~--iJJj~: ~: 
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~ :!!: ~~ . · ·· le-
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...J 
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Q 
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Q. 
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~ 
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4c 

4g 
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3g 
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2c 
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TUe~ 

lb 
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Common 1 

t t 1 
Common 2 Common 

LD 
0 
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Absolute Maximum Ratings/Ta= 25±2°C, Voo = O V 
Maximum supply voltage Vss1 

Vss2 
Input voltage VIN 1 

Output voltage 

Operating temperature 
Storage temperature 

VouT1 

VouT2 

Topg 
Tstg 

LC5643 

-4 to 0.3 
-4 to 0.3 

SET, SELECT, Vss1-0.3 to 0.3 
LAMP SW, TEST A to E, INITIAL, 
CD1, OSC IN, DIGIT SELECT, 
DISP SELECT 
osc OUT, TEST 1/0 A, Vss1-0.3 to 0.3 
TEST 1/0 B, CUP2 
All segments, COMMON 1, Vss2-0.3 to 0.3 
COMMON 2, CUP1 

unit 
v 
v 
v 

v 

v 

-20to+75 °C 
-30to+125 °C 

Recommended Operating Conditions/Ta= 25±2°C, Voo = O V unit 
Supply voltage Vss1 -1.65 to -1.30 V 

Vss2 -3.3 to -2.40 v 
Input "H" level voltage V 1 H Vss1 = -1.30 to -1.65 V -0.2 to 0 V 

SET, SELECT, LAMP SW 
lnput"L"levelvoltage V1L Vss1=-1.30to-1.65VVssitoVss1+0.2 V 

SET, SELECT, LAMP SW 
Operating frequency fopg Vss1 = -1.30 to 1.65 V, 32 to 33 kHz 

Ta=-20to+75°C 

Electrical Characteristics/Ta= 25±2°C, Voo = O V, Vss1 = -1.35 to -1.65 V min typ max unit 
Input resistance R1N1 Vss1 = -1.55 V 200 2000 kn 

SET, SELECT, LAMP SW 
input. 

R1N2 Test input 1 100 kn 
R1N3A Vss1 = -1.55 v 10 100 kn 

"L" level hold Tr., DISP SELECT, 
6/4 pin 

RIN4A vss1=-1.55V, 200 2000 kn 
"L" level pull-in Tr., DISP SELECT, 
6/4 pin. 

Output "H" level voltage VOH1 Vss1 = -1.55 V, IOH = -4µA -0.2 v 
Segment, flag, sign, common 

VoH2 Vss1 = -1.55 V, IOH = -4µA -0.2 v 
COMMON 1, COMMON 2 

Output "L" level voltage Voll Vss1 = -1.55 V, IOL = 4µA Vss2+0.2 v 
Segment, flag, sign, common 

VoL2 Vss1 = -1.55 V, loL = 4µA vss2+0.2 v 
COMMON 1, COMMON 2 

Output "M" level voltage VoM Vss1 = -1.55 v, Vss1-o.2 Vss1+0.2 v 
IOH = -4µA, IOL = 4µA 
COMMON 1, COMMON 2 

Input off leak current I off vss1 = -2 v, vss2 = -4 v 0.1 µA 
DISP SELECT off, 6/4 off. 

Step-up voltage Vss2 C1 =C2=0.1 µF, -3.3 -2.5 v 
fopg = 32.768 kHz, 3 Mn across 
Voo and VSS2 

Supply current loo Fig. 1 (a): C1 = C2 = 0.1 µF, 2.0 µA 
Co= Cg= 20 pF, C1 = 25 k 
Fig. 1 (b): C1=C2=0.1 µF, 20 µA 

Oscillation start voltage V start 
C0 =Cg= 20 pF, C1 = 25 k 
Fig. 2 (a): Cl= C2 = 0.1 µF, 1.45 v 
C0 = Cg = 20 pF, C1 = 25k 
Fig. 2 (b): C1=C2=0.1 µF, 1.30 v 

Oscillation hold voltage VHOLD 
C0 =Cg=20pF,C1 =25k 
Fig. 2 (a): C1=C2=0.1 µF, 1.40 v 
C0 =Cg= 20 pF, C1=25k 
Fig. 2 (b): C1=C2=0.1 µF, 1.25 v 
C0 = Cg= 20 pF, C1 = 25k 
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min typ max 
Oscillation start time Tstart Fig. 2 (a): V1=1.55 V, 10 

C1=C2=0.1 µF, C0 =Cg= 20 pF, 
C1=25 k 
Fig. 2 (b): V1=1.40V, 10 
Cl = C2 = 0.1 µF, C0 =Cg= 20 pF, 
C1=25 k 

Oscillation correction Co1 External pin (Co 1) 8 10 12 
capacitance Co2 OSC OUT contained 16 20 24 

Fig. 2 (b): V1=1.40 V, 
C1 =C2=0.1 µF,C 0 =Cg=20pF, 
C1=25 k 

Output rise time tr Vss2 = -3.3 to -2.4 v, -100 100 
CL= 100 pF, COMMON 50%, 
Segment 90% 

Output fall time tf Vss2 = -3.3 to -2.4 v. -100 100 
CL= 100 pF, COMMON 50%, 
Segment 10% 

Current Dissipation Fig. 1 

l [ __ 2iIOp11 

0.1uwr--Voo OSCJN f J1.55V ...Ljll Cup1 I D 
li OUT OSCOUT~ 

0.lu 1 Cup2 Co1 l 
V552 VsSl 32 .766kHz 

_LLoq.," ~ f_ 
Cup1 Voo LAMP osc IN I DJ 1.ssv 

DSC OUTJ 

Cup2 OUT C01 I 

I \lss2 V551--
'-· _________ _,I 32.768kHz 

(a) Lamp input open (b) Lamp input applied 

• Unentered pins are all open. 
• C1~25k 

Oscillation start voltage, Oscillation stop voltage, Oscillation start time Fig. 2 

I voo I ~~mo I LAMP vo R~~25kO 
OSC JN l 120pl OSC IN - 1--...T 20p 

Monitor OUT 
1 

Monitor OUT I ...L 
<>--- Cup1 D a-- Cu pl D 

OSC OUT _l_____T L' CupZ DSC OJT .....'_____J 
C01 J Vl COlwl V1 

I I 
552 Vss1 I VSS2 V551 

32 .76B kHz 32.768kHz 

(a) Lamp input open (b) Lamp input applied 

Rise time and fall time of segment and common 

Segment Segment 

Common 

~~~----~ 
Vss2-----------

voo ----------

50~---a--L---~ 
Vss2 

tr 

unit 
sec 

sec 

pF 
pF 

µsec 

µsec 
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1. Functions 
1. Real time (month, date, hours, minutes, seconds) 
2. 2 switches of SET switch, SELECT switch 
3. LCD light-up system by duplex drive 
4~ Selectable real time display mode 

• Hours, minutes display mode 
• Month, date display mode 
• Seconds display mode 

5. Alternating display mode available 
6. 12/24-hour operation mode selectable by chip bonding 
7. Automatic calendar (Programmed to count date in February up to the 28th.) 
8. Reference frequency fosc=32.768kHz 
9. Battery voltage 1.5V, with built-in doubler circuit 

2. Display System 
1. 3-1 /2 digits LCD 
2. 32Hz duplex drive 
3. Display font 

1-1-111ci--1i-in1-1 
IL=1-I IU ICl:IU 

4. Panel layout 

DI D2 

Hours 
Month 

Month 

Hours 

DJ D4 

Minutes 
Date 

Seconds 

Date 

Minutes 

~--- Hours, minutes display mode 
..,___ ___ Month, date display mode 
-E---- Seconds display mode 
------- Month display mode 
...,._ ___ Date display mode 
..,___ ___ Hours display mode 
..,___ ___ Minutes display mode 

5. Output pins for display ..... 14 pads 

CMOS LSI 

LCD Digital Watch 

® 1433A 

Segment output 1st digit: 3 segments, 3rd digit: 6 segments, other 2 digits: 7 segments 
Colon ..... 1 segment 
Common ... 2 pins of COMMON1, COMMON2 

6. Total number of pads - - - 32 pads 
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3. Operation Flow 

HR ~ Mi 

AL TERNATJNG MODE ;- - - --- - --25Ec -r-----~-~ 
' - --
' ' 
~---s2 - s,-------s2 _____ J 

Sl or S2 

* 51 

Discriminates between 
s1* long/short month when 

an hour carry occurs. 

HOLD STATE 

. S1 
0 SEC 

1. Colon 

LAMP~S1SET 
:2 :3l/ 

2 
SELECT 

g Flashing at 1 Hz 50% duty 
: Lighted 

2. AR . . . . . . Returns automatically 1 to 2 sec­
conds after releasing the switch. 

3. 12H/24H select . . . . . . Bonding option 

4. S1 * . . . . . . Execution of setting 
One advance per push 
Holding pushed for 1 second or 
more causes fast advance at a 
4 Hz rate. 

5. S1 ** ..... Execution of setting 
One advance per push 
Holding pushed for 1 second or 
more causes fast advance at a 
4Hz rate. 
Clears seconds and stops time­
keeping. 

6. ALTERNATING MODE 

Alternates the hours, minutes dis­
play mode/month, date display 
mode at 2-second intervals. 

7. A/P ...... Indicates AM/PM in 12-hour 
operation mode. 

8. HOLD STATE 

(Example) 

AM: 

PM: 

C. ~Space 
u • '-' n (6a.m.) 

I• 0 
I • •-' I (7p.m.) 

Holds the counter and stops time­
keeping 
Pushing switch S1 or S2 starts 
timekeeping. 

9. Pushing switches S1 and S2 simultaneously 
causes the initial mode to occur and the hours, 
minutes display mode is entered as follows: 

(12H display mode) AM 1 :00:00 Jan. 1 
(24H display mode) 1 :00:00 Jan. 1 
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4. Block Diagram 

XT o---~~ 

IT C>E~---1 

SW1 

SW2 

5. Operating Specification 

Minutl!s 
counter 

(+60) 

Date 
counter 

Long/short month 
discriminator 

5-1. Hours, minutes display mode 

Hours, minutes 
display mode 

SWT ON 

Month,date 
display mode 

2 seconds after SW OFF 

LC5645N 

Seconds ~1 --: 
counter 

(+60) 

Hours 
counter 
(+12/+24) 

Month 
counter 

(+12) 

Seconds display 
mode 

Segment 
(12 pads) 

Common 1 

Common 2 

• In the hours, minutes display mode the colon flashes at a 1 Hz rate and 50% duty. 
• The 10's digit of hours is zero-blanked. 
• In the 12-houroperation mode the hours digits change as 1 -2 -· · · · · ·-12 -1. 
• In the 24-hour operation mode the hours digits change as 0 - 1 - · · · · · · · · · · · - 23 -o. 

5-2. Month, date display mode 
• Jn the month, date display mode the colon is unlighted. 
• The 1 O's digit of both month and date is zero-blanked. 
• Discrimination between long month and short month is exercised when an hour carry occurs and February 

date is counted up to 28th. 

5-3. Seconds display mode 
• In the seconds display mode the colon flashes. 
• Seconds are displayed on the right 2 digits, with the left 2 digits blanked. 

5-4. Alternating display mode 

Hours, minutes 
display mode 

SW2 ON.OFF 

Month, date 
display mode 

SWT ON.OFF 

Seconds display 
mode 

SW2 ON.OFF 

• By pushing switch S2 in the hours, minutes display mode or month, date display mode, the alternating display 
mode is entered. By pushing switch S2 and then switch S1 in the seconds display mode, the alternating display 
mode is also entered. 

• When the alternating display mode is entered, the month, date display appears. The hour, minutes display 
appears 2 seconds later, and then the month, date display returns 2 seconds later. This is repeated. 
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5-5. Time setting mode 

Hours, minutes 
display mode 

LC5645N 

Month, date 
display mode 

~SW_2_0N_,_O_F_F ____ ~SW2 ON,OFF 

Seconds display 
mode 

SW2 ON,OFF 
;- - - - - - - - -- - - - - - - - - - - - - - - - - --, 
i Month, date 1 

1 display~ : 
L ______ ------------ - _____ _J 

SW2 ON,OFF SW2 ON .OFF 
SW2 ON,OFF ~---------~--------~ 

,------- ----- -------------------------1 
Month setting SWl ON .OFF Execution of I 

I 

I 
I 
I 

I 
I 
I 

1No 

mode - month setting I 
1 Time setting 
tmode 

SW2 ON ,OFF 

SW2 ON,OFF 

SW2 ON,OFF 

Minutes setting 
mode 

SW1 ON.OFF 

SW1 ON,OFF 

--- HOLD mode 

Execution of 
date setting 

Execution of 
hours setting 

Execution of 
minutes setting 

~W_l ~-~W_± _91'1_,QF_!' _____________________ _j 

• Only the digit to be set is lighted and displayed. In the month setting mode the month digits only are displayed. 
• In the month or hours setting mode the month or hours are displayed on the left 2 digits. 

In the date or minutes setting mode the date or minutes are displayed on the 
right 2 digits. 

• In the hours or minutes setting mode the colon is lighted. 
In the month or date setting mode the colon is unlighted. 

• Each time SW1 is pushed/released in each setting mode, the display contents are incremented +1. Holding SW1 
pushed for 1 to 2 seconds or more causes the display contents to advance at a 4Hz rate. 

• Execution of setting in each setting mode 
(a) Execution of month setting 
(b) Execution of date setting ..... . 

(c) Execution of hours setting ..... . 

The month counter counts up to 12. 
The date counter counts up to 31 regardless of long/short month. 
No carry to the month digits occurs. Discrimination between long 
month and short month is exercised only when a carry from the 
hours digits occurs. 
In the 12-hour operation mode "A" is displayed on the rightmost 
digit when in the morning; "P" is displayed when in the afternoon. 
The display contents change as 11a.m.- 12p.m.--1p.m. or 
11p.m. --12a.m.-1a.m. 
In the 24-hour operation mode the display contents change as 
23-0. No carry to the date digits occurs. 
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(d) Execution of minutes setting ... When minutes setting is executed, seconds are cleared and the time 

6. Sample Display of Each Mode 

6-1. Hours, minutes display mode 

is held as set. This is proved by the fact that when SW2 is pushed/ 
released after execution of minutes setting the hours, minutes 
display appears but the colon remains lighted without flashing. By 
pushing/releasing SW1 or SW2 under this state, the time hold is 
released, timekeeping starts, and the normal hours, minutes display 
mode returns with the colon flashing. If in the minutes setting 
mode SW2 is pushed/released without execution of minutes setting, 
the setting mode returns to the normal hours, minutes display mode. 

6-6. Hours setting mode 

(For the alternating display mode also, this applies.) 

I 

Colon: Flashing at a 1 Hz rate (50% duty) 
Hour, minutes display ( 12:54) 

6-2. Month, date display mode 
(For the alternating display mode also, this applies.) 

I 
Colon:· Unlighted 
Month, date display (July 30) 

6-3. Seconds display mode 

I 
Colon: Unlighted 
Seconds display (08) 

6-4. Month setting mode 

l I 

ll It 
I 

Colon: Unlighted 
Month only (June) 

6-5. Date setting mode 

I 
Colon: Unlighted 
Date only (7) 

512 

Colon: 
Indicating AM 

Lighted 

12-hour operation mode Hours only 

(9a.m.) 

n, Cl 
'-'I! I 

I Indicating PM 
Colon: Lighted 

12-hour operation mode Hours only 

(10p.m.) 

c! 
I 

Colon: Lighted 

24-hour operation mode Hours only 

(23) 

6-7. Minutes setting mode 

I 

Colon: Lighted 

Minutes only (45) 

6-8. Hold mode 

Colon: Lighted 
Hours, minutes display (8:29) 
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7. Others 

7· 1. Zero blanking ........ Unnecessary O's are unlighted. 
Unlighted content ...... The !O's digit of month, date, hours is zero-blanked. 
Lighted content ....... 0 in the !O's digit of minutes, seconds is lighted. 

7-2. Switch input voltage 
The INPUT pin contains a floating preventing resistor. Voo is applied to this pin to start operation. 

7-3. 24/12-hour operation mode select 
For the 12-hour operation mode, the 24H/12H pin is not bonded. For the 24-hour operation mode, this pin is 
bonded. 

74. Setting pulse 
Each time SW1 is pushed in each setting mode, the display contents are incremented +1. Holding SW1 pushed 
causes fast advance at a 4Hz rate to start approximately 1 second later. 

+1 +1 

Setting pulse 

7-5. Switch chattering preventer 

+1 +1 
4 Hz 
~ 

k...- 1~ 2sec --J 

Chattering of 30msec. or less is prevented. (More than 30msec. is considered to be bounding.) 

7-6. Step-up circuit 
Two capacitors (0.1µF) are con.nected externally. The step-up frequency is 512Hz. 

7-7. Initial clear 
The circuit is built in. The initial mode can be also entered by pushing SW1 and SW2 simultaneously. 

7-8. LCD output alternating frequency .... 32Hz 

Supply current 

(Note) • Pins not entered are all open. 
• Cl~25kohm 
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Oscillation start voltage, oscillation stop voltage, oscillation start time 

I I •• 

';; I f±"·"~ I o-
D---'-LcP DUT TI I nv 

Common-segment time lag 
Segment 

• Sample Application Circuit 

__ Vss1 LJ 
Vs~ 

CT 

,------.l--r---~ _,J_I_ 0.1-u -+-lo.-1u 1. 
rz 1-r--r-1---=i _J-::---1 

~2H SET SELECT VcP VCM Vss2 v ~ 
c:::JrT 1 DDjj_ f 

32.168kHzL__!_ XT GC5645 vssi I b Display J 
T 1:-::tT, "~ 

~~~~L_c_o~P_A_N_EL~~~~~I"='"~~~ 

1.sv 

LCD Format (12 hour display format) 

COM 

- - - - -- - - Vss1 

COM 

I 
I 
I 

____ _J 

\ I 
'-------------------·----_J 
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LCD Format (24 hour display format) 

COM 
2 

COM , 

' L ______ _J 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' I 
l>------__j __ .,. ,/ [ 

'-..i-.,.-"' I 
. I 

I 
I 

\ I 
L---------------------~ 

Pad No. and Pin Name 3C5645 (LC5645N) (unit· mm) 

Pad 
No. 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

"' "' 

34 

[JOOOOOODOOOOOO 
27 26 25 ,. 23 " 21 2() 19 18 17 16 15 

33 
D 

140 
130 

OX> +x 120 
-t- 0 0 31 Pellet center (0.0) 11 

D~ wO 
I 01 90 

L~R_b_o~~~t+y~~~o_:B~7 
k--- ----- -- ------ 3.12 -----~----~ 

Pin X coordi- Y coordi- Pad Pin X coordi- Y coordi-
Name nates (µm) nates (µm) No. Name nates (µm) nates (µm) 

vdd 1407 450 18 P4/E:4 -585 -822 

Vcp (Cup2) 1407 630 19 B3/C3 -405 -822 

Vcm(Cupl) 1407 822 20 AD3/G3 -225 -822 
Test 2 1225 822 21 F'3/E:3 -45 -822 

32Hz 1045 822 22 Col /04 135 -322 

Test 1 -J 193 822 23 B2/C2 315 -822 

Vssl -1407 822 24 A2/G2 495 -822 

S2 -1407 630 25 P2/E2 675 -822 

Vdd -1407 450 26 Bl/02 855 -822 

24H/12H -1407 270 27 24S/CI 1035 -822 

Vss2 -1407 90 28 Common 2 1407 -822 

Test 3 -1407 -90 29 Lamp 1407 -467 

Test 4 -1407 -270 30 XT (Osc Out) 1407 -90 

Si -1407 -450 31 10PF 1407 90 

Common I -1125 -822 32 XT (Osc In) 1407 270 

B4/C4 -945 -822 33 Monitor 1407 -630 

A4/G4 -765 -822 34 Monitor 1407 -322 

* The pad coordinates are such that the pellet center is taken as the origin (0.0). 
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Absolute Maximum Ratinqs/T a= 25°C, Voo = OV Unit 
Maximum supply Vss1 -4 -+0.3 v 

voltage (1) 
Maximum supply Vss2 -4-+0.3 v 

voltage (2) 
Input voltage V1N S1, S2, LAMP, Tl -T4, XT, 24H/12H Vss1 -o.3- +0.3 v 
Output voltage ( 1) voun XT, 32Hz, Vcp Vss1 -o.3 - +0.3 v 
Output voltage (2) VoUT2 All segments, Common1, Common2, VcM Vss2 -o.3 - +0.3 v 
Operating Topg -20-+75 oc 

temperature 
Storage Tstg -30-+125 oc 

temperature 

Recommended Operating Conditions/Ta= 25°C, Voo = OV Unit 
Supply voltage (1) Vss1 -1.65- -1.3 v 
Supply voltage (2) Vss2 Vss1 = -1.3 - -1.65 -3.3- -2.4 v 
Input high level V1H Vss1 = -1.55V S1, S2 -0.2-+0 v 
Input low level V1L Vss1 = -1 .55V S1,S2 Vss1 - +Vss1+0.2 v 

Electrical Characteristics/Ta= 25°C, Voo = OV, Vss = -1.3 - -1.65V min typ max unit 

Input resistance R1N1 Vss1 = -1.55V, Sl, S2. Lamp 200 2000 kn 

Input resistance R1N2 Vss1 = -1.55V, test input 1 100 kn 

Input resistance R1N3 Vss1 = -1.55V, "L" level hold Tr. 10 100 kn 
24H/12H 

In put resistance R1n4 Vss1 = -1.55V, "L" level pull-in Tr. 200 2000 kn 
24H/12H 

Output "H" level VOH1 Vss1 = -1.55V, loH = -0.4µA, -0.2 v 
voltege segment, colon 

Output "L" level VoL1 Vss1 = -1.55V, IOL = 0.4µA, Vss2 v 

voltage segment, colon +0_2 

Output "H" level VoH2 Vss1 = -1.55V, IOH = -4µA, -0.2 v 

voltage Common1, Common2 
Output "M" level VoM Vss1 = -1.55V, loH = -4µA, IOL = 4µA, Vss1 Vss1 v 

voltage Common1, Common2 -0.2 +0.2 

Output "L" level VOL2 Vss1 = -1.55V, IOL = 4µA, Vss2 v 

voltage Common1, Common2 +0.2 

Input leakage I off Vss1 = -2V, Vss2 = -4V, 24/12H off mode 0.1 µA 

current 
Step-up voltage Vss2 C1=C2=0.1µF, 3Mn across Voo - Vss2 -3.3 -2.5 v 

Supply current loo 
fopg = 32.768kHz 
Vss1 =-1.55V,C1 =C2=0.1µF 1.0 2.0 µA 

Co= Cg= 20pF, Cl= 25kn 
Oscillation start VsTART C1 = C2 = 0.1µF, Co= Cg= 20pF, Cl= 25kn -1.45 v 

voltage 
Oscillation hold VHOLO C1 = C2 = 0.1µF, Co= Cg= 20pF, Cl= 25kn -1.3 v 

voltage 
Oscillation start tSTART Vss1 = -1.55V, C1=C2=0.1µF, 10 sec 

time Co= Cg= 20pF, Cl = 25kn 
Oscillation Co 8 12 pF 

capacitance ( 10pF pin) 
Common-segment to Vss2 = -3.3 - -2.5V, CL= 100p -100 100 100 µsec 
time lag 

Built-in Capacitance Co 20 PF 
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Use 

~ 
~ 

• Digital clock with alarm, sleep timer for radio cassette, tape recorder applications 

CMOS LSI 

LCD Digital Clock 

® 868A 

• Digital clock with alarm, tape counter for radio cassette, tape recorder applications 
• Digital clock with alarm, second clock for travel clock applications 

Features 
• LCD static drive system: 3.5 digits, 7 segments, and various signs 
• Built-in functions 

• Real time counter, counter for alarm with snooze, up/down counter 
• The up/down counter can be used for sleep timer, second clock, or tape counter by selecting one of these 

functions when designing a set. 
• For the display mode select switch, either push switch or slide switch can be selected when designing a set. 
• Various control output pins 

• Alarm control output (Settable to 15, 30, 45, 60, 90, 120 minutes} 
• Sleep output (Settable to 120 (max.}, 60, 30 minutes and also settable up to 120 minutes with an increment 

of one minute) 
• Alarm sound output (For 4 to 5 minutes without a break} 
• Tape counter output for zero stop (Also used for sleep output} 

• Various control input pins 
• Reset 1 input (For resetting alarm control output and alarm sound} 
• Reset 2 input (For resetting sleep output or tape counter} 
• Snooze input (Possible to interrupt alarm sound output for 4 to 5 minutes. Repeatedly usable} 

• In applications where the push switch is selected for the display mode select switch, the real time display mode 
returns automatically from the alarm time display mode or sleep timer time display mode after lapse of a specifi­
ed time. 

• Others 
• Possible to monitor alarm sound 
• Possible to set seconds at the touch of a switch 
• Reference frequency: 32.768 kHz (X'tall 
• VDD = 1.5 V typ. (With 3 V power supply doubler for LCD drive} 
• Case outline: QIP-64 
• LC7600-used clock module: D0-460 

Case Outline 3026B-06481C 
(unit: mm) 

0.15 

SANYO' QIP64B z. 15 
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1. Sample Application Circuit (1) 

Voe Voe 

~~\-'t-
r--11----- __ r11g~ ~ ~ ~ 

0 J) J) b 

: V551 

: e 1Yss2 
: l.SV I. I 

~~___.® J?·2u ~CUP! 
..,,,____J Cupz 

Voo 0.2u I Voo 

LC7600 

LC7600 

... 
I Cl) 

:~ 

i ... 
J2 
> c. c. 
iil 

j 

I Q. 

- ---- -- - ----- ------- _J 0 

... 
:I 
a. 

·= 

I-

(Note) • SLEEP: Sleep timer 
• DUAL: Second clock 
• TAPE: Tape counter 

Specification for 
sleep timer 

Specification Specification for tape 
for second counter 
clock 

One of the three is selected. 

Note) If a piezo is used as the sound generator, noise from the piezo may cause malfunction. Therefore, a circuit 
to eliminate malfunction must be added. 
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Sample Application Circuit (2) 

2. Pin Assignment 

' ' 

AM 
PM 

Alam Sks>d-by Sign 
Alarm Tim• Dispoy Sigl 
Display Sign ot Sl•rp Tim<r 

Alarm ON time: 60 min. max. 
Sleep timer ON time: 60 min. max. 

L----------- -·- - - -- - - --- - -- -- --- ---- --- --- - - - --
IOpow<ra 

DDDDDDDDDDDDDDDD~ 
tJ ,'' ISJ 62 61 60 59 51 .57 56 55 54 SJ S2 SI SO 4~ d PESET 2 

02 0 470 RESET 1 
CNT 

Test 

REAL OJ 460 SNOOZE 

ALI< 04 450 B\TZ~EP. 
SLP Os 440 CNT ouT 

DUAL 06 430 SLP OUT 

SEC D 7 420 BUZ OUT 

FH 01 410 24H/12H 

Fl' 09 400 VDD 

FS 010 390 OSC IN 
CONT 2 011 MO osc OUT 

CONT 1 012 J70 Vss2 
s1 013 MD vssl 
S2 014 350 CUP 1 

53 015 340 CUP 2 
CO!< D 1617 ,, 19 20 21 Zl 23 24 25 16 27 H 29 JO 31 .JD ALAPJ' 

DDDDDDDDDDDDDDDD 

Top Vi•w 
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3. Equivalent Circuit Block Diagram 

24H 12H o------===~---F=============================;----:::r~--<>COM 
OSC IN 

OSCOUT o-~-C~----~-=1:===:g'==~==::r::::=::=::=::=:::::'._~_':============'._ 
SEC SW 

REAL SW 

ALM 9N 

SLP SW 

DUAL SW 

FS 
FM 

FH 

SNOOZE 

RESET I 

RESET 2 

CONT I 

CONT2 

_,_ 24 

Snooze counter 

Alarm[51 

time ~~ 
BUZZER 

4. Display 

4-1. Display font 

,-, I -; 
LI I C 

':1 
_I '-/ I 

_I 6 I 
I B '-{ 

/,--------------------------..... , 

~M -ia-an~::..: 
l~M ,., a. a a SLEEP) 

..... _____________________ - ___ ,,, 
(Note) 

4·2. Display segments 
Each display shown below 
appears according to the ope­
ration mode of the counter. 

AM 

PM 
-, If· If L"'"J AUTO 

0 LI· ll 0 ~~~~ .. , 

Operation Mode of 
Counter 

Sleep timer 

Second clock 

Tape counter 
DI 02 ! i 03 04 -: --Digit 

Hours : ! Minutes: __ Hours-minutes display of real time, alarm, 
----( ,---: second clock (24-hour system) 

__ .__H_o_u_r_s_: i Minutes:-- Hours-minutes display of real time, alarm, 

Minutes i : Seconds i __ s~cond clock (12-hour system) 
, :---: Minutes-seconds display of real time 

Hours : : Minutes :, -- Sleep timer display 
I ' 

Number of counts :-- Tape counter display Max. 999 

520 

Display 

SLEEP 

DUAL 

TAPE 

AM 

PM 

245 

bJ, CJ 

"2-92 

COL, DC 

"3-93 

"4- 94 

COL IHz 
xxx 

ALARM 

ALARM OUT 

BUZ OUT 

For 24S, see page 9. 
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4-3. Display range 

(a) Real time, alarm time, second clock display 
• 12-hour system/AM1 :00 to PM12:59 (1 o'clock sharp in the morning to 59 minutes past 12 o'clock in the 

afternoon) 
• 24-hour system/0:00 to 23:59 (0 hour 00 minute to 23 hours 59 minutes) 

(b) Minutes-seconds display of real time/0 00 to 9 59 (0 minute 00 second to 9 minutes 59 seconds) 
(c) Sleep timer display/0:00 to 2:00 (0 hour 00 minute to 2 hours 00 minute) 
(d) 000 to 999 (Number of counts 000 to 999) 

5. Operation Flow Chart 

... 
2!· 
.!!! 

"' -0 
c: 
0 
u 
5l 

LO 

r·- -

r--·--

I 
I --T 

l 
I r 
I 

. I t-1 

Seconds mode (Colon: Unlighted) 
FH SW: Seconds clear 
FM SW· Seconds hold 
FS SW: Seconds setting by counting 32 or more as 

1 minute and disregarding 31 or less 

Real time mode (Colon: Flashing at a 1 Hz rate) 
24H /1 2H system selectable 
FH SW: Hours setting 
FM SW: Minutes setting 
FS SW: Seconds setting by counting 32 or more as 

1 minute and disregarding 31 or less 

: Automatic reset 15 seconds after 
: releasing SW (CNT input= Voo) 

ro 

I"' 

"' (/] i 
0 

1 

~i~ 

Alarm time rr.ode (Colon: Lighted) ~ -t 
24H/12H system selectable 1 

'1:'21 
so: 

O• 
~ >: 
CU 11 ' ... ' 
(J ~I ·;; 0.: \+-

FH SW: Hours setting I _ j 

.... 
-FM_S_W_: -M-in-ut_e_s -se-tt-in_g ________ ___, _jl ,

11 

u.i~: 
11 

.. 

Simultaneous push of SNOOZE and FS SW: ~ 

Alarm sound monitor 
RESET1: Alarm sound, alarm control output reset 

I I I 

Sleep timer mode (Colon: Lighted) - - + -- ; ___ :4 
CONT 1, CONT 2: Time interval setting (30, 60, ~1 i "' c: ' E ·-, 

0 I-: 
+-' Z• ! 

120minutes) _ + -'1 : 
--- ----1---- :~s~~:~in~~~~~:~t~~~e~0t~i~,"a"~n;~d sleep output _ j _u, I 

;I 
11

, ~-r-eset----~ -1. i * Second clock mode (Colon: Flashing at a 1 kHz rate) 
24H/12H system selectable l-~ I 

~ ~~---

~ iJ5 I FH SW: Hours setting ! 

~ -;j_ FM SW: Minutes setting -""" 

~ :::i 

~ o~ 
c s: 
e"' :;o.. 
.§ ti 
en 

Tape counter mode (Colon: Unlighted) 
CONT 1: H level - Up counter 

L level - Down counter 
CONT 2: Pulse input pin 
RESET 2: Counter reset to [OOOI 
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6. Priority of Display Mode Select Input (REAL, ALM, SLP, DUAL, SEC) 

1) When Vss1 is applied to CNT input: 

Case REAL ALM SLP DUAL SEC Display Mode 

- off off off off 
1 Real time 

on - - - -

2 off on - - - Alarm time 

3 off off on on - Tape counter 

4 off off on off - Sleep timer Note) 

5 off off off on - Second clock 

6 off off off off on Seconds 

Note) The moment the sleep display mode is entered with the sleep output (SLP OUT) turned off, the sleep 
timer is set to a time interval fixed by the CONT1, CONT2 and the sleep output is turned on. 

2) When VDD is applied to CNT input: 

Case REAL ALM SLP DUAL SEC Display Mode Remarks 

1 on off - - off Real time 

When the mode where the 
alarm switch is turned on is 

2 off on - - off Alarm time 
changed to the mode where 
all switches are turned off, 
the real time display mode 
returns 10 seconds later. 

Even when this mode is chang-

on (Simul-
ed to the mode where all 

3 off off 
taneously) 

- Tape counter switches are turned off, the 
tape counter display mode is 
held. 

Even when this mode is chang-
ed to the mode where all 

4 off off on off - Sleep timer Note) switches are turned off, the 
sleep timer display mode is 
held. 

Even when this mode is chang-
ed to the mode where all 

5 off off off on - Second clock switches are turned off, the 
second clock display mode is 
held. 

6 off off off off on Seconds 

Note)· 1. The moment the sleep display mode is entered with the sleep output (SLP OUT) turned off, the sleep 
timer is set to a time interval fixed by the CONT1, CONT2 and the sleep output is turned on. 
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2. The real time display mode returns automatically, 15 seconds after the sleep timer display becomes 
0:00 and the sleep output (SLP OUT) is turned off. 

3. on: VDo level, off: open or Vss1, -: Voo or open or Vss1 
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7. FH, FM, FS Operation at Each Display Mode 

Display Mode Switch Operation 

FH 
One push executes 1 setting of hours. Pushing for 2 seconds executes 
hours setting at a 4 Hz rate. 

Real Time FM 
One push executes 1 setting of minutes. Pushing for 2 seconds executes 
minut~s setting at a 4 Hz rate. 

FS 
Clears seconds. When the seconds display is at 32 or more, minutes are 
incremented by 1. 

FH 
One push executes 1 setting of hours. Pushing for 2 seconds executes 
hours setting at a 4 Hz rate. 

Alarm Time One push executes 1 setting of minutes. Pushing for 2 seconds executes 
FM 

minutes setting at a 4 Hz rate. 

FS Not operated. 

FH Not operated. 

Tape Counter FM Not operated. 

FS No.t operated. 

FH Not operated. 

One push executes 1 setting of minutes. Pushing for 2 seconds executes 
Sleep Timer FM minutes setting at a 4 Hz rate. Hours setting is coupled with minutes 

setting. 

FS Not operated. 

FH 
One push executes 1 setting of hours. Pushing for 2 seconds executes 

Second Clock hours setting at a 4 Hz rate. 

FM One push executes 1 setting of minutes. Pushing for 2 seconds executes 
minutes setting at a 4 Hz rate. 

FS Not operated. 

FH Clears seconds of the real time. 

Seconds 
FM Holds seconds of the real time. 

FS Clears seconds of the real time. When the seconds display is at 32 or more, 
minutes are incremented by 1. 

Note} 1. "Setting" mentioned above: Down count - Sleep timer 
Up count - Other than sleep timer 

2. For the sleep timer function, hours-minutes coupled setting is executed with the FM switch. 
3. For other functions than the sleep timer, hours setting and minutes setting are executed separately. 
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8. Control Input Pin Description 

8· 1 . Reset 1 input 
1) Application of Voo turns off the CNT OUT, BUZ OUT and disarms the alarm. 
2) The alarm output sign (AUTO sign) is unlighted when Vss is applied. 

8·2. The reset 2 input works according to the operation mode (tape counter, sleep timer, second clock) of the up/ 
down counter as follows: 

1) Tape counter: Application of Voo resets the contents of the counter to [ 000 ]. 
2) Sleep timer: Application of Voo turns off the SLP OUT and disarms the sleep timer. The sleep timer is reset 

to 0 hour 00 minute. 
3) Second clock: Not operated. 

8·3. Buzzer input 
1) Input pin for sounding the buzzer or playing the radio when the alarm time is reached. 
2) With Voo applied, the CNT OUT and BUZ OUT deliver the signal when the alarm time is reached and 

continue delivering the signal for 5 minutes. This serves to sound the buzzer. 
3) With the pin open, the CNT OUT delivers the signal when the alarm time is reached and continues delivering 

the signal for a period of time determined by the S1 to S3. This serves to play the radio. 

8-4. Snooze input 
1) Input pin for operating the snooze function. This pin works only when Voo is applied to the buzzer input. 
2) Application of Voo when the BUZ OUT delivers the signal turns off the BUZ OUT. The BUZ OUT is turned 

on again 4 to 5 minutes later and turned off 5 minutes later. (Snooze function) 
3) The snooze function can be used repeatedly. 
4) By setting the display mode to the alarm time display mode and applying Voo to both FS input and snooze 

input, the buzzer sound can be monitored. 

8-5. S1 to S3 input 
1) Input pin for fixing the time interval of the alarm 
2) The time interval is as shown below. 

S1 S2 S3 Nominal Time 
Interval 

H L L 15 min. 

L H L 30min. 

H H L 45 min. 

@ L H 60min. 

@ H H 90min. 

L L L 120min. 

8-6. CONT1, CONT2 input 

Actual Time 
Interval 

18 min. 

34min. 

48 min. 

64min. 

94min. 

126 min. 

H: Voo level 

L: Vss1 level 

@: Either Hor L 

1) The CONT1, CONT2 work according to the operation mode (tape counter, sleep timer, second clock) of the 
up/down counter as follows: 

2) Tape counter: Tape pulse input and'up/down count select 
(a) Operation waveform during up-counting 

Reset 

[
CONT 1 I 

CONT 2 ----

or Reset 
I 

[

CONT 

CONT 2 
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+1 count (4th pulse after reset. Following this, 
the display contents are incremented by 1 at 
every 4th pulse.) 

+1 count 
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(b) Operation waveform during down-counting 

-1 count (1st pulse after reset. Following 
this, the display contents are decremented 

Reset by 1 at every 4th pulse.) -2 count 

[
CONT I I 
CONT 2 

or Reset -1 count 

[
CONT lj -~~~-r-~~~~~~~~~~~~~~~1--~~~~~~~~Vss1 

CONT 2 

3) Sleep timer: Max. time interval select 
The time interval is shown below. 

CONT1 CONT2 

H L 

@ H 

L L 

4) Second clock: Not operated 

8-7. 24H/12H input 

Time Interval 

30min. 

60min. 

120 min. 

H: Voo level 

L: Vss1 level 

@:Either Hor L 

1) Input pin for selecting 24-hour system/12-hour system with AM/PM 
2) Application of Voo selects the 24-hour system; and making open or application of Vss1 selects the 12-hour 

system. 
3) Segment correspondence 

~f~· 
PM 245 1< 

8-8. CNT input 
1) Input pin for determining whether to connect the memory circuit which stores the switch on/off signal to the 

display input (REAL, SEC, ALM, SLP, DUAL) 
2) Application of Vss1 causes the display mode to be entered as shown in 6.1 ). 
3) Application of Voo causes the display mode to be entered as shown in 6.2). 
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9. Output Pin Description 

9-1. Buzzer output pin (BUZ OUT) 
With Voo applied to the buzzer pin, this pin delivers the signal to sound the alarm when the alarm time is 
reached. The output pin is of complementary type. (Refer to 9-2.) 

9-2. Alarm control output pin (CNT OUT) 
Regardless of the buzzer pin status, this pin delivers the signal to play the radio when the alarm time is reached. 
The output pin is of P channel open drain type. 
( 1) Output waveform when VoD is applied to the buzzer pin (Delivered for 5 minutes) 

The alarm time is reached. 
j I• 77m•c 

/ISmsec: 
I ~--1Jf- 4kHz 

BUZOUT 11111 111111 
f-47m..:-l 

CNT OUT ___ __. 

(2) Output waveform when the buzzer pin is open or set to Vss1 
(Delivered for a period of time determined by the S1, S2, S3) 

The alarm time is reached. 
_____ _J ___________________ voo 

BUZ OUT V551 

.--------------~Yoo 
CNT OUT---~ 

9-3. Sleep output pin (SLP OUT) 
This pin works according to the operation mode (tape counter, sleep timer, second clock) of the up/down 
counter as follows: The output pin is of P channel open drain type. 
1) Sleep timer 

The sleep timer is armed. (Armed for a period of time set for the sleep timer) 
I 

___ __,I ______________ voo 

2) Tape counter 
(1) The 0 stop output is delivered when the number of counts reaches 000 during down-counting. 

CONT I ------------------------V551 Inertia of the tape mechanism causes several 
tape pulses to be delivered. 

CONT 2 
'--------- Voo 

!---------- V551 SLP OUT --------

Number of counts 001 -------- 000 
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(2) When the up-count mode (FF, PLAY) is changed to the stop mode (STOP) and the tape counter is reset 
and then the down-count mode (REW) is entered, the 0 stop output is delivered. 

---FF/PLAY-!-- STOP ---1~---REW 

CONT I 

OONT 2· 

SLP OUT 
~~~~~~~~~~~~~~~~~~ 

Number of counts 

[-- 250~ 750 msoc-j 

--j-999 xxx ---1-000 

(3) Even when the tape counter is reset during down-counting (REW), no 0 stop output is delivered. 

---- REW ----------

CONT I 

CONT 2 

RESET 2 

Number of counts xxx -1--ooo -l-999 

3) Second clock 
Not operated 

10. Sample Display at Each Operation Mode 

1) Real time display mode 

I ml= Alarm output sign (Normally lighted) 
AM I l · IJ I/ Aum~ 

//- • / / / / Sleep timer display sign 
-/ - - (Flashing at a 1 Hz rate, 1 /2 duty) 

Flashing at a 1 Hz rate (1/2 duty) 

Hours-minutes display (12-hour system) 
(12 o'clock sharp in the morning, sleep timer armed) 

2) Alarm time display mode 

PM 

Flashing 

ILl 
/L7 

AUTO 
ALARM 

Alarm time display (12-hour system) 
(18 minutes past 7 o'clock in the afternoon) 

Alarm output sign (Normally lighted) 
Alarm display sign (Lighted) 
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• With Voo applied to the buzzer input, the BUZ OUT and CNT OUT delivers the signal for 5 minutes 
after the alarm time is reached. When the CNT OUT delivers the signal, the snooze function can be used. 
(Refer to 8-4. Snooze input.) 

• When the buzzer input is open (or set to Vss1). the CNT OUT delivers the signal for a time interval 
determined by the S1 to S3 after the alarm time is reached. (Refer to 8-5. S1 to S3 input.) 

• The RESET1 input can be used to turn off the BUZ OUT, CNT OUT. 

3) Seconds display mode 

C ::J LI AUlOt Alarm output sign (Normally lighted) 

L--~~--~~,~1_-_1~-'~~-~ 
Colon: Unlighted 

Seconds display: One digit of the real time and 
seconds are displayed. (5 minutes 34 seconds) 

4) Sleep timer display mode 

,-, . L/ ,- AUTO 

L/. I LI SLEEP 

lighted 

Sleep timer display (46 minutes) 

Alarm output sign (Normally lighted) 
Sleep timer display sign (lighted) 

• The sleep timer display sign is lighted. If other mode (real time display, seconds display, alarm time 
display) is entered when the sleep timer is armed, the sleep timer display sign flashes at a 1 Hz rate. 

• A time interval of the sleep timer is determined by the CONT1 and CONT2. (Refer to 8-6. CONT1, 
CONT2 input.) 

• When Voo is applied to the RESET2 pin, the sleep timer is reset to 0:00 minute. 

5) Second clock mode 

u-,- ·II I 
I_ ·LI I 

AUTO 
DUAL 

Flashing at a 1 Hz rate 1 /2 duty 

Second clock display (24-hour system) 
(15 hours 07 minutes) 

• 6) Tape counter display mode 

Tape pulse input applied mode 

Alarm output sign 

Second clock display sign (Lighted) 

- C - ~ Alarm output sign (Normally lighted) 

'::/ LJ /:::/ ~. Tape counter display sign (Flashing) 

(Number of counts 968) 
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No tape pulse input applied mode 

I I ll / Auro==r Alarm output sign (Normally lighted) 

f .::J / TAPES Tape counter display sign (Lighted) 

(Number of counts 491) 

• Simultaneous application of Voo to the SLP pin and DUAL pin causes the display to appear. 
• The tape counter display sign is held lighted when no tape pulse input is applied, and flashes at every tape 

pulse when the tape pulse input is applied. 
• A 1/4 prescaler is contained. 

11. Main Specifications 

Absolute Maximum Ratings/Ta= 25°C, Voo = OV 
Maximum Supply Voltage Vss1 

Input Voltage 
Output Voltage 

Operating Temperature 
Storage Temperature 

Vss2 
V1N 
VOUT 

Topg 
Tstg 

Allowable Operating Ranges/Ta = 25°C, Voo = OV 
Supply Voltage Vss1 

Vss2 
"H" Level Input Voltage V1H 
"L" Level Input Voltage V1L 

Vss1 pin 
Vss2 pin 

-3.0 to +0.3 
-4.0 to +0.3 

Vss1-0.3 to +0.3 
CNT OUT, Voo-15 to +0.3 
SLP OUT, output off 

-20 to +70 
-30 to +125 

min 
-2.0 
-3.5 
-0.2 

Operating Frequency of Tape Pulse f1 CONT1, CONT2 
Vss1 

DC 

Electrical Characteristics/Ta= 25°C, Voo = OV, Vss1 = -1.55V, Vss2 = -3.0V min 
"H" Level Input Current l1H (1) CNT, V1N = Voo 

"L" Level Input Current 

"H" Level Output Voltage 

"L" Level Output Voltage 

l1H (2) FH, FM, FS, Reset 2, 

l1H (3) 
l1L (1) 
l1L (2) 

l1L (3) 
VoH (1) 

VoH (2) 

VoH (3) 

VoH (4) 

VoL (1) 

Vol (2) 

VOL (3) 

Test, V1N = Voo 
Other than above, V1N = Voo 
CNT, V1N = Vss1 
FH, FM, FS, Reset 2, 
Test, V1N = Vss1 

-0.1 
-0.1 

Other than above, V1N = Vss1 -0.1 
Segment output, Voo-0.15 
IOH = -5 µA, Vss1 = -1.25V, 
Vss2 = -2.2V 
COM, COLDC, Voo-0.15 
loH = -100µA, Vss1 = -1.25, 
Vss2 = -2.2v 
BUZOUT, IOH = -250 µA, Voo-0.5 
Vss1 = -1.25V, Vss2 = -2.2V 
CNTOUT, SLPOUT, Voo-0.5 
IOH = -100 µA, Vss1 = -1.25V, 
Vss2 = -2.2v 
Segment output, loL = 5 µA 
Vss1 = -1.25V, Vss2 = -2.2V 
COM, CO LDC, IOL = 100 µA, 
Vss1 = -1.25V, Vss2 = -2.2V 
BUZOUT, IOL = 250 µA, 
Vss1 = -1.25v, Vss2 = -2.2v 

Unit 
v 
v 
v 
v 

oc 
oc 

typ max unit 
-1.25 v 
-2.2 v 

0 v 
Vss1+0.2 v 

1 kHz 

typ max unit 
0.1 µA 

15 µA 

1.5 µA 
µA 
µA 

µA 
v 

v 

,v 

v 

Vss2+0.15 v 

Vss2+0.15 v 

Vss1+0.5 v 
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Output Off Leak Current 
Output Supply Voltage 

Current Dissipation 

Oscillation Start Voltage 

Oscillation Stop Voltage 

LC7600 

min 

loff CNTOUT, SLPOUT, VoL = -5.5V 
Vss2 (OUT) Vss2 output voltage, -4.0 

Vss1 = -1.25V to -2.0V 
loo X'tal: F = 32.76BkHz, C1 = 20kn 

Co= 20pF, CG= 15pF, Cl= C2 = 
0.2 µF, Vss1 = -1.55V 

V start X'tal: f = 32.768kHz, Cl = 20kn, -1.4 
Co= 20pF, CG= 15pF, tstart = 10 sec 

Vstop X'tal: f = 32.768kHz, Cl= 20kn, -1.25 
Co= 20pF, CG= 15pF 

typ max unit 

3 µA 
-2.3 v 

2.0 3.5 µA 

v 

v 

Note) When the lamp is lighted, rush current causes the supply voltage to be outside the allowable operating range, 
leading to malfunction. 
Therefore, it is recommended to separate the power supply for lamp from the power supply for LSI. 

Test Circuit 
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I CUP1 ,..-----,
1
1 

~----~a;1 I ..J... I .,-c1 j LC76DD cup2 ~ 

Cl=~ ~s_1 __ vo~ss_2 __ 0UT_P_u1_,-I --open 
1=32 1681'1°so .. I 

rr 
f=32· 768kHz· 
CI=20kQ 

Item 

Output Supply Voltage 

Current Dissipation 

OSC Start Voltage 

OSC Stdp voltage 

V1 

Co CG 

20 pF 15 pF 

20 pF 15 pF 

20 pF 15 pF 

20 pF 15 pF 

C1 C2 RL 

0.2 µF 0.2 µF 3Mn 

0.2 µF 0.2 µF m 

- - -

- - -

Measuring 
Instrument 

V2 

A 

V1 

V1 



CMOS IC 

Analog Clock Step Motor Driver 

Features 
1. Oscillation frequency: 4194304Hz 
2. Alarm output function 

(1) Output waveform 

®9508 

46.875m1 C LC7650\ 
I I• 31.2£ms C l..C7651 

OUT1 ____Jl.__ _______________ _.ri ___ _ 
,__ __ 1 scc -----i---- lH< 

OUT2 

1.1.0 

mtz 

ULILIL__LILI L 
------r--o.s- I o.s----1 -++t-

62.sms 62.Sms 

(2) Alarm control 
By applying v33 to ALIN, alarm signal is outputted; and by applying VDD 
to ALIN or making it open, alarm signal is turned off. 

(3) Test function 
By applying approximately 1/2VDD to ALIN when VDD=1.5V, 2048Hz signal 
appears continuously at ALO. 

3, OUT1/0UT2 output waveform 
(1) Alternate outputs with a cycle of 2 seconds 
(2) Pulse width: 46.875ms (LC7650) 

31.25ms (LC7651) 
4. Supply voltage 1.5V typ. 
5. Current dissipation 25uA/1.5V typ. 

Pin Ass:ignllent 

Vss 

our1 X·OUT 

Ol/T2 X~N (top view) 

Case Outline 3001A-D8IC 
(unit:mm) 

CJ' 5~ 
"'"' ·"' 
~ 

, 4 

r-9·21 
0.5mm1:~ 
~ u u:J.., SANYO: DIPS 

2.54 
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Absolute Maxtwm• RatiDgs at Ta=-30°c 
Maximum Supply Voltage Vnnmax 

to +so0 c,Vss=OV 
-0.3 to 4.0 

Input Voltage VIN 
Output Voltage VouT 
Operating Temperature Topg 

-0.3 to Vnn+0.3 
-0.3 to Vnn+0.3 

-30 to +80 
Storage Temperature Tstg -55 to +125 

Allowable Operating Ranges at Ta=25°C,Vnn=1.1 to 
Supply Voltage VnD 
nHn Level Input Voltage VIH 
nLn Level Input Voltage VIL 

1.9V,Vss=OV min 
1.1 

0.9VDD 
0 

Operating Frequency fopg 

ALIN pin 
:AUN pin 
X-IN/X-OUT pin,Xtal mounted 
CG=Cn=15pF,CI=40ohm 

4.1 

unit 
v 
v 
v 

OC 
OC 

typ max 
1.5 1.9 

VDD 
0.1VDD 

4.3 

unit 
v 
v 
v 

MHz 

Electrical Characteristics at Ta=25°C,Vss=OV,rgsc=4.194304MHz,CG=Cn=15pF,CI=40ohm, 
dummy load RL=30 ohm min typ max unit 

Current Dissipation IDD Vnn=1.5V,no load 25 35 uA 
Output Saturation Voltage RoN OUT1/0UT2 pin (Rp+RN), 75 100 ohm 

Vnn=1.2v 
nHn Level Output Voltage VoH ALO pin,Vnn=1.2V, Vnn-0.3V V 

I =-1mA 
nLn Level Output Voltage VOL A~B pin,Vnn=1.2V,IoL=0.1mA 0.4 V 
Oscillation Start Voltage V tart Within 1 second 1.1 V 
Oscillation Stability D.~/f0 Vnn=1.2to1.7V,fo:at -1 1 ppm 

x~;1.5V 
Input Pull-up Resistance RIN pin, Vnn=1.1 to 1.9V 5 500 kohm 

Equivalent Circuit Block Diagraa 

ALIN input 
circuit 

2•frequency 
divider 

25 frequency 
div 

ii frequency 
~---__,divider 

OUT1/0UT2 
waveform 
shaper 

AUN I I 
Vss<l>-i-1 ALO 

waveform 
n\_'__._ ~-------i ahaper 

VDDvo-~I~~~~~~~~~~~~~~~~~~~~--
8allple Application Circuit 

Sound generator 

Yoo 
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CMOS IC 

Analog Clock Step Motor Driver 

Features 
1. Oscillation frequency: 4194304Hz 
2. Alarm with snooze and 3-step sound pressure change 

(1) Snooze time: 256 seconds 
(2) Sound pressure change time: 1 to 8 seconds ------- Weak 

9 to 16 seconds ------ Medium 
17 to 128 seconds ---- Strong 

(3) Alarm output time: 128 seconds after applying Vss to ALIN 
(4) Alarm output signal and control 

Jserc or more 

~ 

ALO _ ___.mLJllUllLJlll 1r---JIUlllJllLJllUllL,f JllUllL_ 
~ 256 sec •+= i2esec -..j 

(snooze) 

® 9518 

(Note) By applying v88 to ALIN after applying VDD to ALIN for 4 seconds 
or more, alarm signal is outputted. 

Pin Assignment 

By applying v88 to ALIN after applying VDD to ALIN for 3 seconds 
or less, snooze state occurs. 

Case Outline 3001A-D8IC 
(unit: mm) 

(top view) 
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(5) Alarm output waveform 

{ 46.875ms (LC7652) 

_fl~ 31.25 ms (LC7653) n 
OUT1 ·'-----------------__. '-------

1-< 1 sec 11'1E 1 sec ~\ 

OUT2~---------~ ~--------------

ALIN---~ 

62.Sms 

ALO ___ llLJllUlllJll'4-------'llLJllUllLJll,.____ __ 

~(Note) o.ssec 0.Ssec ~ n 
62.Sms 

ALO 

1 .. '88.28us~I 

(Note) ta: Changes as follows after alarm start. 
Time after 

1~ss 9~16s 11~12ss 
alarm start 

ta (µs) 31 61 244 

duty(%) 6.25 12.5 50 

(6) Test function 
By applying approximately 1/2V00 to ALIN when Vnn=1.5V, 2048Hz signal 
appears continuously at ALO. 

3. OUT1/0UT2 output waveform 
(1) Alternate outputs with.a cycle of 2 seconds 
(2) Pulse width: 46.875ms (LC7652) 

31.25ms (LC7653) 

Absolute Haximul Ratings at Ta=-30°C 
Maximum Supply Voltage Vnnmax 

to +8o0 c,Vss=OV 
-0.3 to 4.0 

Input Voltage VIN 
Output Voltage VouT 
Operating Temperature Topg 
Storage Temperature Tstg 

Allowable Operating Ranges at Ta=25°C,Vnn=1.1 to 
Supply Voltage Vnnmax __ 

-0.3 to v0n+0.3 
-0.3 to Vnn+0.3 

-30 to +80 
-55 to +125 

1.9V,Vss=OV min 
1. 1 

1.9Vnn 
0 

"H" Level Input Voltage VIH ALIN pin 
"L" Level Input Voltage VIL ALIN pin 
Operating Frequency fopg X-IN/X-OUT pin,Xtal mounted 

Ca=Cn=15pF,CI.=40ohm 
4. 1 
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unit 
v 
v 
v 

OC 
OC 

typ max 
1.5 1.9 

VDD 
0.1VDD 

4.3 

unit 
v 
v 
v 

MHz 
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Electrical Characteristics at Ta=25°C,Vss=OV,f0 sc=4.194304MHz,C0=Co=15pF,CI=40ohm, 
dummy load RL=300ohm min typ max unit 

Current Dissipation I00 v00=1.5V,no load 25 40 uA 
Output Saturation Voltage RoN v00:1.2V,OUT1/0UT2 pin 75 100 ohm 

(Rp+RN) 
Voo=1.2V,IoH=-1mA, 
ALO pin 

"H" Level Output Voltage 

"L" Level Output Voltage v0L 
Oscillation Start Voltage Vstart 
Oscillation Stability f:,,f/f0 

VDo=1.2V,IoL=0.1mA,ALO pin 
Within 1 second 

Input Pull-up Resistance 

v00=1.2 to 1.7V,fo:at 
v00=1.5v 
VDo=1.1 to 1.9V,ALIN pin 

Equivalent Circuit Block Diagram 

voo 

ALIN 
Al JN input 

circuit 

vss~ 

~----121 freque:noy 
divider 

waveform 
shaper 

1------~3-nOUTl 

I 
vooo!-- M.o 

Sample Application Circuit 

voo 

waveform 
shaper 

Step motor 

Sound generator 

-1 

5 

0.4 
1. 1 

1 

v 

v 
v 

ppm 

500 kohm 
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LC7660 II CMOS IC 

Analog Clock Step Motor Driver 

® 1255A 

1. General Description 
The LC7660 is a C MOS IC for use in analog clock step motor driver applications. With the reference frequency 
being 32.768kHz, it performs step motor drive output, alarm output, snooze functions and is capable of operating 
from a single low-voltage (1.5 V typ.) supply. 

2. Function 
( 1) Crystal oscillator 

• Oscillation freuqency: 32.768kHz 
(2) OUT1, OUT2 outputs 

• Alternate OUT1, OUT2 outputs with a cycle of 2 seconds 
• Pulse width: 31.25ms 

(3) Alarm output at ALO pin 
Fundamental frequency: 2048Hz 

• Tone: Alarm tone (sound pressure) is variable in 4 steps. (Refer to 3. Alarm Waveform.) 
• Capable of driving NPN transistor 

(4) Alarm control input 
Alarm input pin: ALIN pin (with pull-down resistor built in) 
By applying Vooto ALIN pin after leaving ALIN pin open or at Vss for 3 seconds or more, alarm signal 
is outputted. 
Alarm output time: 64 seconds 

(5) Snooze function 
By applying Voo to ALIN pin within 2 seconds after setting ALIN pin open or to Vss. snooze mode is 
entered. 
Snooze time: 256 seconds 

(6) Test function 
By applying approximately 1/2Voo to ALIN pin when Voo=1.5V, 2048Hz singal is outputted continuously 
at ALO pin. 
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Pin Assignment 

~~~o~UT 
OUTZ X IN 

Top View 

Case Outline 
(unit:mm) 

3001A-D8IC 

a s 

CJ11 ~ ~ 
I 4 

,9.21 

~~~!"' 0 : .., 
SANYO: 

2.51. 
DIPS 



3. Alarm Waveform 

OUT1 

LC7660 

31.25msec 
!---1 sec--~<----1 sec~ 

31.25 
~ 1 sec-----'>+e---1 sec----J 

OUT2 --'-------'n n__ 

/
20'8Hz 

.,.I I• JJ.25msec 

ALO _ .. ..__ ___ __.1..,1,____ ____ l_l _____ u __ 
,I 1,31.25msec 

Note: The following change in alarm waveform (ALO output waveform) occurs with 
the lapse of time after turning alarm ON. 

Time (s) after 
Alarm waveform 

Duty(%) of 

turning alarm ON fundamental 
wave 

fl.T31.25msec 

_11Ji}-- 875msec 
o~s 

·1 
6.25 

f--- 1 sec 1 
•I 1,31.25msec •j I JJ.25msec 

~ 750msec 

JLJllUIUll 
: 

9~16 12. 5 

f 1 sec J 

•1 I J1.2smsec ·1 I J1.25msec 
5CX) rnsec ·1 17~24 JlllJlllJllUllUllJIUllJlll 

: 
25 

l 1 sec j 
_I 

J1.2Smsec 

* Jnunui1LIUliLJllUllLJllUILillUIUif-2
S)msec-1 

25~64 50 

f 1 sec 

Note: Alarm stops automatically when 64 seconds have elapsed. 

Absolute Maximum Ratings/T a=25°C, Vss=OV 

Maximum Supply Voltage l'oo max -o.3~+3.o 

Input Voltage Vrn -o. 3~v00+o. 3 

Operating Temperature T0 pg -2o~+so 

Storage Temperature -s5~+ 125 

Allowable Operating Ranges/T a=25°C, Voo=1.1 to 1.SV, Vss=OV 
Supply Voltage v00 Ta=-10~+50°c 

Input "H" Level Voltage l'IH ALIN pin 

Input "L" Level Voltage l'IL ALIN pin 

Input "M" Level Voltage l'IM ALIN pin .voo=1.5v 

Operating Frequency fopg X-IN/X-OUT pin, X'tal mounted 
Co=Co= I 5pF',C. I=25k0 

unit 

I' 

v 
oc 

oc 

min 

1.1 

o.9v00 

0 

Xvoo 
-0.5% 

32 

J 

typ max unit 

I .5 1.8 v 
Voo v 

O. IVDD v 
y, Xvoo 

zl'DD+o. 5% v 
33 kHz 
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LC7660 

Electrical Characteristics/T a=25°C, Vss=OV, tosc=32.768kHz, CG=15pf, Co=15pf, C.1.=25kU, 

dummy load RL=180Q 

Current Dissipation loo 
O~tput Saturation Resistance RoN 

Output "H" Level Voltage VoH 

Output "L" Level Voltage VoL 

Oscillation Start Time 

Oscillation Stability 
Ts tart 
M/f0 

Input Pull-down Resistance Rrn 

Equivalent Circuit Block Diagram 

min 

Voo= I. 5V, no load 

VDo=l.2V,OUTl/OUT2 pin (Rp+RN) 

Voo= I. 2V' loH= -o. 5mA, 
ALO pin 

Voo= I. 2V' IoL=o. lmA, ALO pin 

v00 =1.2v 

(f-fl .5) 
fl .5 

f:at VDD=1.2V 
or 1.7V 

Voo=1.1~1.sv,ALIN pin 

v00 -o. 3 

-3.5 

5 

x IN 5 I 
x oorJ-, ... w .... -:----o~rrtor 

24 frequency 
divider 

25 frequency 
divider 

2 7 frequency 
divider 

typ max 

3 5 

75 100 

0.4 

5 

3.5 

Yoo~ 
Alarm 
waveform 
shaper 

Output pulse 
waveform shaper 

ALIN o1~----<>------< 

Vss 

Alarm 
controller 
(snooze 

~~R;'~tf 

29 frequency ------~ 
divider 

• Sample Application Circuit 

Step Motor 

~ ~ 
i n 1 LC7660 1 7 2 v 
~ Vss DD 

~14-----'~~ 
voo \ \ Alarm indicate switch 

Sound 
generator 

Snooze/ Alarm 
tu rn-0ff switch 

538 

Buffer 

Buffer 

Buffer 

unit 

µA 

0 

v 

v 
s 

ppm 

kO 



LC7662 • 
C MOS IC 

Analog Clock Step Motor Driver 

® 1262A 

1. General Description 
The LC7662 is a C MOS IC for use in anal_og clock step motor driver applications. With the reference frequency 
being 32. 76BkHz, it performs step motor drive output, alarm output, snooze functions and is capable of operating 

from a single low-voltage ( 1.5 V typ.) supply. 

2. Function 
( 1) Crystal oscillator 

• Oscillation freuqency: 32.76BkHz 
(2) OUT1, OUT2 outputs 

• Alternate OUT1, OUT2 outputs with a cycle of 2 seconds 

• Pulse width: 31.25ms 
(3) Alarm output at ALO pin 

Fundamental frequency: 204BHz 
• Tone: Alarm tone (sound pressure) is variable in 3 steps. (Refer to 3. Alarm Waveform.) 

• Capable of driving NPN transistor 
(4) Alarm control input 

Alarm input pin: ALIN pin (with pull-up resistor built in) 
By applying Vss to ALIN pin after leaving ALIN pin open or at Voo for 3 seconds or more, alarm signal 

is outputted. 
Alarm output time: 128 seconds 

(5) Snooze function 
By applying Vss to ALIN pin within 2 seconds after setting ALIN pin open or toVoo. snooze mode is 

entered. 
Snooze time: 256 seconds 

(6) Test function 
By applying approximately 1/2Voo to ALIN pin when Voo=1.5V, 204BHz singal is outputted continuously 

at ALO pin. 

Pin Assignment 

AUN OVOO 
ALO V55 

OUTl J X OUT 

OUT2 4 X IN 

Top View 

Case Outline 3001A-D8IC 
(unit:mm) 

DIPS 
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LC7662 

3. Alarm Waveform 

OUT1 

31.2Sm1« 
t-'---1 sec ----e------1 sec~~ 

' 
: 31.25ms 

--j I,. 1sec----<---1 sec---, 

rr-- 62.Smsec 
¥ t fundamental wiNe m ~ 2048Hz 

ALO -1ULIIU• nu1Ull___Juuu1~__.H,ULJJ1L 

Note 1. The following change in alarm waveform (ALO output waveform) occurs with 
the lapse of time after turning alarm ON. 

Time (s) after 
Alarm waveform 

Duty(%) of 
turning alarm ON fundamental 

wave 

~62.Smsec 

~ 
o ~s JlllllLJll~ILJlllllLJlllllL 12.S 

~ 1 sec -·--··-·------J 

r,-- 62.Smse<: 
1-+'"i 

9~10 JlllllLlllllLJlllllLJlllllL 25 

!------- 1 sec --------~ 

tT"" 62.Smsec 

~ 
17 ~-128 JllllLmlllUlllllLJllllll_ 50 

L l sec -~--~ 

Note 2. Only duty of fundamental wave changes with the lapse of time after turning 
alarm ON. 

Note 3. Alarm stops automatically when 128 seconds have elapsed. 

Absolute Maximum Ratings/T a=25°C, Vss=OV 

Maximum Supply Voltage v00 max -o.3~+3.o 

Input Voltage Vrn -o. 3~v00 +o. 3 

Operating Temperature T0 pg -2o~+so 

Storage Temperature T8 tg -55~+125 

Allowable Operating Ranges/T 8=25°C, Voo=1.1 to 1.SV, Vss=OV 
Supply Voltage v00 Ta=-1o~+so 0c 

Input "H" Level Voltage vrn 
Input "L" Level Voltage VIL 

·Input "M" Level Voltage VIM 

Operating Frequency fopg 

540 

ALIN pin 

ALIN pin 

ALIN pin .voo=1.sv 

X-IN/X-OUT pin, X'tal mounted 
Cc=Co= I 5pF',C. I=25k.Q 

unit 

v 
v 

'C 

'C 

min 

1.1 

o.9v00 

0 

Y>Voo 
-0.5% 

32 

typ max 

I .5 1.8 

Voo 

o. 1voo 

y, Y>Voo 
2VDD+o.S% 

33 

unit 

v 

v 

v 

v 
kHz 



LC7662 

Electrical Characteristics/T a=25°C, Vss=OV, fosc=32.768kHz, CG=15pf, Co=15pf, C.l.=25kQ, 
dummy load RL=180Q 

min typ max 

Current Dissipation Ioo Voo= 1 . 5V. no load 3 5 

Output Saturation Resistance RoN 

Output "H" Level Voltage VoH 

Voo=l .2V,OUTl/OUT2 pin (Rp+RN) 75 100 

Voo=l .2V,IoH= -0.5mA, 
ALO pin 

Output "L" Level Voltage VoL Voo= I. 2V, IoL=O. I mA, ALO pin 

Oscillation Start Time T8 tart v00 =1.2v 

Oscillation Stability M / f 0 _lt'_~ t:at Voo=1.2V 
fl .5 or 1.7V 

Input Pull-up Resistance Rm Voo=1.1~1.sv.ALIN pin 

Equivalent Circuit Block Diagram 

I 
X IN 

I Oscillator 
24 frequency 
divider 

25 frequency 
divider 

xour~ .... 1 -I --~I I 

~ 

::> 
!:! Q)·u 

;; 
.. Q. 
•c M.-

Alarm 
waveform 
shaper 

Alarm 
~on troll er 
(snooze 

~~.\'t'.'."~W 

v00 -o.3 

-3.5 

5 

2 7 frequency 
divider 

Output pulse 
waveform shaper 

0.4 

5 

3.5 

Bt.ffer 

Buffer 

unit 

µA 

0 

v 

v 

ppm 

kO 

OUT2 

~----l--~ALO 
29 frequency ,.,,___ ____ __. 
divider 

• Sample Application Circuit 

Step Motor 

~ t§/ 
i n 1 LC7662 1 7 2 

Sound 
generator 

l 1~)'l _ ____.l ~ ~~ 
voo \ Alarm indicate switch 

Snooze/alarm 
turn-Off switch 

voo 
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LC7665 Ill CMOS IC 

Analog Clock Step Motor Driver 

® 1263A 

1. General Description 
The LC7665 is a C MOS IC for use in analog clock step motor driver applications. With the reference frequency 
being 32.768kHz, it performs step motor drive output, alarm output functions and is capable of operating from a 
single low-voltage {1.5V typ.) supply. 

2. Functions 
(1) Crystal oscillator 

• Oscillation frequency: 32.768kHz 
(2) OUT1, OUT2 outputs 

• :A.lternate OUT1, OUT2 outputs with a cycle of 2 seconds 
• Pulse width: 31.25ms 

(3) Alarm output at ALO pin 
Fundamental frequency: 2048Hz 

• Tone: {Refer to 3. Alarm Waveform.) 
• Capable of driving NPN transistor 

(4) Alarm control input 
• :A.larm input pin: ALIN pin {with pull·up resistor built in) 
• By applying Vss to ALIN pin, alarm signal is outputted. 

(5) Test function 
By applying approximately 1/2Voo to ALIN pin when Voo=1.5V, 2048Hz signal is outputted continuously 
at ALO pin. 
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Pin Assignment 

ALINOVDO 
ALO V55 

oun XOUT 

OUT2 4 X IN 

lop View 

Case Outline 3001A-D8IC 
(unit:mm) 



LC7665 

3. Alarm Waveform 

OUTl 

31.25rnsec. 

o+---- lsec ------1 sec ____:::i-r-

1 31.25msec 

41:=-- 1 s~ ----~-- tsec __ ___..,. 

OUT2------~n fl__ 
GZ.Smsec Fundamental 

ll ~~~Hz 
m + 

ALO _JUJILI 111 nUU11.______.mu1u~1~ __ 0,uuuit 

Absolute Maximum Ratings/T a=25°C, Vss=OV 
Maximum Supply Voltage Voo max 

Input Voltage Vrn 
Operating Temperature 
Storage Temperature 

Topg 

Tstg 

-o.3~+3.o 

-o.3~v00 +o.3 

--:ou~+so 

-ss~+12s 

Allowable Operating Ranges/Ta=25°C, Voo=1.1to1.SV, Vss=OV 
Supply Voltage Voo Ta= -1 o~+ so 0 c 
Input "H" Level Voltage Vrn ALIN pin 
Input "L" Level Voltage VrL ALIN pin 

Input "M" Level Voltage v IM ALIN pin, Voo=1.5V 

Operatin·g Frequency fopg X-IN/X-OUT pin, X'tal mounted 
Co= Co= I SpF', c. I=25k0 

unit 

v 

v 
oc 
oc 

min typ max 

I. I I. 5 1.8 

o.9voo Voo 

0 0.1 Voo 

Yzvoo Y,v Y,Voo 
-0.5% z DD+0.5% 

32 33 

Electrical Characteristics/T a=25°C, Vss=OV, tosc=32.768kHz, CG=15pF, Co=15pF, C.1=25kil, 
dummy load RL=180il 

min typ max 

Current Dissipation Ioo Voo= 1. 5V, no load 3 5 

Output Saturation RoN Voo= I. 2V ,OU'rl /OUT2 pin (Rp+RN) 75 100 

Resistance 
Output "H" Level Voltage v0H Voo= 1. 2V, loH= -o. 5mA, 

ALO pin 
Voo-o.3 

Output "L" Level Voltage VoL Voo= 1. 2V' loL=o. lmA,ALO pin D.4 

Oscillation Start Time Ts tart Voo=1.2v 5 

Oscillation Stability M/f0 (f-fl .5) f: at Voo=1.2V -3.5 3.5 
fJ.5 or 1.7V 

Input Pull-up Resistance Rm Voo= 1. I~ 1. BV, ALIN pin 5 

unit 

v 

v 
v 

v 

kHz 

unit 

µA 

0 

v 

v 

s 

ppm 

kQ 
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Equivalent Circuit Block Diagram 

x IN 6--__ .__-l ::o--.+--'---;.i 24 frequencv 
I Oscillator divider 

oL I I x OUT'i\\ .... I --------'· 

voo o!--

VOD 

• Sample Application Circuit 

Input 
circuit 

LC7665 

25 frequencv 
divider 

Alarm 
waveform 
shaper 

m i: $;tap motor 

L !·1, LC7665 I 

2 7 frequencv 
divider 

Output pulsa 
waveform shaper 

voo 

Sound 
generator 

7 .~ 

l ·14 _ ___.~-z-},, 
voo \ Alarm indicate switch 

Alarm turn-OFF switch 
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CMOS IC 

LC7667 Ill 
Analog Clock Step Motor Driver 

® 1538 

General Description 
The LC7667 is a C MOS IC for use in analog clock step motor driver applica­
tions. With the reference frequency being 32.768kHz, it performs step motor 
drive output, alarm output functions and is capable of operating from a single 
low-votlage( 1.5V typ.) supply. 

Functions 
(1) Crystal oscillator 

• Oscillation frequency: 32.768kHz 
(2) OUT1, OUT2 outputs 

• Alternate OUT1, OUT2 outputs with a cycle of 2 seconds 
• Pulse width: 46.875 ms 

(3) Alarm output at ALO pin 
Fundamental frequency: 2048Hz 

• Tone: (Refer to 3. Alarm Waveform.) 
• Capable of driving NPN'transistor 

(4) Alarm control input 
• Alarm input pin: ALIN pin (wisth pull-up resistor built in) 
• By applying v35 to ALIN pin, alarm signal is outputted. 

(5) Test function 
By applying approximately 1/2V00 to ALIN pin when v00=1.5V, 2048Hz signal 
is outputted continuously at ALO pin. 

Pin Assig~nt 

ALIN OBVDD 
ALO 7 7 V55 

OUT1 3 6 XOUT 

OUT2 ~ 5 X IN 

Top View 

Case OUtline 3001A-D8IC 
(unit:mm) 
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A18rll Vavef'on1 

OUT1 

LC7667 

46.875ms 

~ls ------ls ~ 

OUTZ-------'-------------''---
Fundamental : 

62.Sms wave 1 

~I 2048Hz : 

IW I : 
ALO _JL1JmU111~-~1UIJlllLL__J(JllLJl1u11,.1 ____ 1111JU1JllL 

Absolute Haximlll Ratings at Ta=25°C,Vss=OV 
Maximum Supply Voltage VDDmax 
Input Voltage VIN 
Operatiang Temperature Topg 
Storage Temperature Tstg 

-0.3 to +3.0 
-0.3 to VDD+0.3 

-20 to +80 
-55 to +125 

Allowable Operating Ranges at Ta=25°C,VoD=1.1 to 1.8V,Vss=OV 

unit 
v 
v 

OC 
OC 

Supply Voltage Ta=-10 to +5o0 c 
min typ max unit 
1.1 1.5 1.8 v 

Input "H" Level Voltage 
Input "L" Level Voltage 
Input "M" Level Voltage 

Operating Frequency 

ALIN pin 
ALIN pin 
ALIN pin,VDD=1.5V 

O. 9VDD VDD V 
0 0.1VDD V 

1/2VDD1/2VDD 112VDD V 
-0.5% +0.5% 

fopg X-IN/X-OUT pin,X'tal mounted 32 33kHz 
Ca=CD=15pF,C.I=25kohm 

ElectricalCbaracteristicsat Ta=25°C,Vss=OV,fosc=32.768kHz,Ca=15pF,C.I=25kohm, 
dummy load RL=180ohm min typ max unit 

Current Dissipation 
Output Saturation 
Resistance 
Output "H" Level 
Voltage 
Output "L" Level 
Voltage 
Oscillation Start 
Time 

IDD VDo=1.5V,no load 3 5 uA 
RoN Von=1.2V,OUT1/0UT2 pin 75 100 ohm 

(Rp+RN) 
VDD=1.2V,IoH=-0.5mA, 
ALO pin 
VDD=1.2V,IoL=0.1mA,ALO pin 

Tstart VDD=1.2V 

v 

0.4 v 

5 s 

Oscillation Stability Af/fo (f-f1.5) f:at VoD=1.2V -3.5 3.5 ppm 

Input Pull-up 
Resistance 
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f1.5 or 1.7V 
VDD=1.1 to 1.8V,ALIN pin 5 kohm 



Equivalent Circuit Block Diagram 

X IN O-"/llt-~.__-1 

6 I 
XOUTo'LlmM~~~~~ 

I 

voo ~ 

Input 
circuit 

LC7667 

25 frequency 
divider 

Alarm 
waveform 
shaper 

2 7 frequency 
divider 

Output pulse 
waveform shaper 

-------~ALO 

Sample Application Circuit 

Step motor Voo ms ~ 
;;;: 71 LC7667 Ii 

l ·1~-~~1- i 
Alarm turn-OFF Alarm indicate switch 
switch 
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P MOS LSI 

LM8361 riti 
Alarm Use of Digital Clock 

Use 
Alarm clock 
Clock radio 
Timer for home appliances 
Display of time elapsed 

Functions 
Real time display 

• Alarm with snooze function 
• Sleep timer (59 minutes max.) 

Features 
1. Single-chip P-Channel ED MOS LSI 
2. Possible to direct drive an LED (5mA or more, red LED) 

®7368 

3. Possible to direct drive a fluorescent display tube (light-up voltage 16V 
or less) 

4. Wide operating voltage range (-8V to -16V) 
5. 50Hz or 60Hz is usable as reference frequency. 
6. Two selections of display mode (AM/PM 12-hour display mode or 24-hour 

display mode) 
7. 24-hour alarm function 
8. Repeatedly usable snooze function 
9. Presettable 59-minute down counter (sleep timer) 

10. SNOOZE pin can be used to set the sleep timer with one touch. 
11. Power failure indicating function (all digits flahing: 12H display mode~ 

AM or OUTPUT of LSI, 24H display mode---.1-AM, PM or b&c OUTPUT of LSI) 
12. Clock input noise eliminator 
13. Pin compatible with the NS MM5387, AMI Sl998 A/B/C 

Pin Assignment 

AM OUTPUT PM OUlPUT 
IOMRS-ba,c !Hz QJTPUT 

IRS- f 12 /:l. HRS SELECT 
HRS-g NC 
tAS- a !i0/6Qiz SEl.ECT 
HRS- b 50/ElllizlNPUT 
HRS- d FAST SET INPUT 
HRS- c SlCNf SET IN'\JT 
HRS- e SEIXlNOS DISPLAY INPUT 

10 MINS- f ALARM DISPl..AY INPUT 
10 MINS- g SLEEP DISPLAY INPUT 

10MINS-a&d Yoo 
10 MINS- b Vss 
10 MINS- e SLEEP OU1l'UT 
10 MINS- c ALARM Cl'F INl'IJT 

MINS- f ALJIRM ClJlPUT 
MINS- g SNOOZE INPUT 
MINS- a QJTPUT COMMON SICXfiCE 
MINS-b MINS- c 
Miiii- e ~'-----""'._.... MINS-d 

Top View 

Case Outline 3013A-D40IC 
(unit:mm) 

t:::::::::::::::::u fl 
1· . 53.2 

~~ 
2.54 

SANYO: DIP40 

* NC pin must not be used for external connection such as a relay point. 
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LM8361 

Equivalent Circuit Block Diagram 
~~=23~----
SOUFG: 

1Z/21.HOUR 
SELECT 

50/rottz 
INPUT 

Al.ARMOUT 
ALARM Cff" 

SNOOZE 

Dl~~i:rv u--------------~ 
ALARM CJ'-'----------------i 

DISPLAY 

OODE 
C()jVERT 

ERS 
AND 

OUTPUT 
DRIVERS 

2 b,c) 
PM 

7 TO !OS 
~AM IJ' tU.R; 

39 1Hz DlGIT 

10~ 
DIGIT 

1010s 
<FMINUTES 
DIGIT 

SfiC~ u----------__,..i_ BLANKING-

NC DETECT!ll 

10 MINUTES 
Dl;IT 

SLOWSET ~ 

Absolute Maximum Ratings at Ta=25°C, Vss=OV 
Maximum Supply Voltage Voomax 
Input Voltage VIN 
Output Voltage VouT 
Allowable Power Dissipation Pd max 
Operating Temperature Topg 
Storage Temperature Tstg 

Allowable Operating Ranges at Ta=25°C, 
Supply V ltage VDD 
Input "H"-Level Voltage VIH 

Output pin OFF 
Ta=70°C 

Vss=OV 

-18 to +0.3 
Voo-0.3 to +0.3 
Voo-0.3 to +0.3 

0.9 
-30 to +70 

-55 to +125 

min typ 
-16 -12 

-1.0 

unit 
v 
v 
v 
w 

oc 
oc 

max 
-8 

0 
Input "L"-Level Voltage VIL VDD Voo+2 

unit 
v 
v 
v 

Electrical Characteristics at Ta=25°C, Vss=OV,Voo=-12V~2V min typ max 1,mit 

IOH(l) VoH=Vss-2V 0.5 

IOH(2) VoH=Vss-2.5v 10 
IoH(3) VoH=Vss-2.5V 13 
IOH (4) VoH=Vss-2.5V 5 * 
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LM8361 

1. Display 
1-1. Real time, alarm time, sleep time are displayed in the following display 

font by means of 4-digit 7-segment LED or fluorescent display tube. 

Display font 

1-2. Lighting system: Static lighting 
1-3. Display range 

I 0 0 I/ 
I U _/ U 

Time and alarm time display mode (12-hour display) 
AMl:OO to PM12:59 (highest-order digit: 0 blanking) 
Time and alarm display mode (24-hour display mode) 
00,00 to 23:59 (no 0 blanking) 
Seconds display mode 
0:00 to 9:59 (highest-order digit: blanking) 
Sleep time display mode 
00 to 59 (highest-order and 2nd highest-order digits: blanking) 

2. Input signal 
2-1. Switch signal 

· Logic "L": VDD(or pin open) 
• Logic "H": VSS 

2-2. 50/60Hz input signal 
Sine wave, square wave, triangular wave, etc. of VDD-VSS(p-p) 

• Impedance: lMohm or greater 

3. Output configuration 
3-1. Segment output: P-channel open drain type 
3-2. Drive.output (ALARM OUT, SLEEP OUT): P-channel open drain type 

4. Operation description 
4-1. 50/60Hz input 

This signal is used to drive the time counter. Commercial frequency 
50/60Hz is put through the Schmitt circuit to be free from noise. 
A resistor (100 to lOOKohm) must be connected in series with this input 
pin to avoid being damaged by high-voltage noise included in the 
commercial power supply. 

4-2. 50/60Hz select input 
The program counter contains a 50Hz/60Hz select circuit to provide a 
standard frequency of 1 pulse per second. When this pin is set at "L" 
or open, 60Hz use is available; when at "H", 50Hz use is available. 

4-3. Display select mode 
A) Alarm display input---- Setting this pin to "H" causes alarm time to 

be displayed. 
B) Seconds display input-- Setting this pin to "H" causes the first digit 

of seconds and minutes to be displayed. 
C) Sleep display input---- Setting this pin to "H" causes sleep time to 

be displayed. 
D) Real time display------ When none of input in A), B), and C) are 

selected, or all of of them are at "L", real 
time is displayed. 

E) Priority order of------ Shown below is the priority order in case 
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Alarm display Seconds display Sleep display 
input input 

L 
H 

L 
H 

L 
H 

L 
H 

Note: "H": Input pin 
"L": Input pin 

input 
L L 
L L 
H L 
H L 
L H 

L H 

H H 

H H 

Vss level 
VDD level (or open) 

Display mode 

Real time display 
Alarm display 
Seconds display 
Alarm display 
Sleep display 
Sleep display 
Sleep display 
Sleep display 

4-4. Time setting input 
Two pins (FAST, SLOW) are used for time setting. Setting these pins to 
"H" causes following operations to be performed; setting to "L" (open) 
causes the operations to be stopped. Setting both pins (FAST and SLOW) to 
"H" simultaneously causes alarm time and real time to be initialized 
when in the alarm display mode and seconds display mode respectively. 

Display Time setting Function 
mode input pin 

!Real time FAST Minutes contents advance at a 60Hz* rate. 

display SLOW Minutes contents advance at a 2Hz rate. 
BO'['H Minutes contents advance at a 60P.z* rate. 
FAST Minutes contents advance at a 60Hz* rate. 

Alarm 
SLOW Minutes contents advance at a 2Hz rate. 

display 
BOTH AM 12:00 is set when in the 12-hour display mode. 

0:00 is set when in the 24-hour display mode. 
FAST 00 second is set. No carry to minutes is generated. 
SLOW Seconds counting is stopped (held)· 

Seconds BOTH (When in the 12-hour display mode) the real time 
display 

counteil is set to AM 12:00. 
(When in the 24-hour display mode) the real time 
counter is set to 0:00. 

Sleep 
FAST Minutes contents count down at a 60Hz* rate. 
SLOW Minutes contents count at a 2Hz rate. 

display 
BOTH Minutes contents count down at a 60Hz* rate. 

Note: *: For 50Hz use, 50Hz shall apply. 

Both means that 2 input pins of FAST and SLOW are set to "H". 

4-5. Output common source pin 
All segment outputs are of open drain type. This pin is the common of 
individual source electrodes. In fluorescent display applications this 
pin can be used for brightness control. 

4-6. 12/24-hour display mode select input 
Setting this pin to "L" (open) causes the 12-hour display mode to be 
entered; setting to "H" causes the 24-hour display mode to be entered. 
The digit in lO's place is composed of 4 pins (b&c, AM, PM, lHz) as follows. 

Connection for 12-hour 
display mode 

CPMMON 

Connection for 24-hour 
display mode 
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4-7. Alarm operation and output 
When the alarm counter contents (alarm set time) reach the time counter 
contents (real time), the alarm output is turned ON. That is, the alarm 
output is set to "H" and turned OFF 59 minutes later. The alarm output 
can be turned OFF within 59 minutes by setting the ALARM OFF INPUT pin 
to "H". The alarm output is turned OFF temporarily by setting the SNOOZE 
INPUT pin to "H". 

4-8. Snooze input 
By connecting this pin to Vss("H") temporarily while the alarm output is 
at "H", the alarm output is turned OFF ("L") and turned ON ("H") again 
8 to 9 minutes later. This input pin contains a pull-down resistor. 
The snooze function can be used repeatedly as long as the alarm output 
is at "H". 

4-9. Alarm OFF input 
The alarm output is kept ON for 59 minutes. However, the alarm output 
can be turned OFF ("L") as soon as this pin is set to "H" momentarily 
during the period of 59 minutes. If the ALARM OFF input is kept at "H", 
the alarm output is not turned ON even when the alarm set time is reached. 
This pin contains a pull-down resistor. 

4-10. Sleep timer and sleep output 
The sleep output serves to keep the radio, etc. turned ON for any period 
of time up to 59 minutes. By selecting the sleep display mode (see 4-3. 
E), any desired period of time can be set by the operation (see 4-4.). 
This sleep counter is a down counter whose output is turned OFF ("L") 
when the counter contents reach 00 minutes.*3 When the sleep counter 
counts down to 00 min~te, it stops counting and the sleep output is kept 
OFF until a desired period of time is set next. One touch permits the 
sleep timer to be set to 59 minutes or to be reset as shown below. 

*3 It should be noted that even when the counter dose not count down 
to 00 minute, the SLEEP OUTPUT is turned OFF in the following 
cases (except when the alarm OFF operation in 4-9 is performed). 
1. For 59 minutes after the alarm set time is reached 
2. When the alarm set time is reached at the SLEEP OUTPUT ON-mode 

1) How to set to 59 minutes with one touch 
Set the mode to a display mode other than the sleep timer display mode 
and resume the sleep timer display mode after setting the SNOOZE INPUT 
pin to "H" level temporarily, and then the sleep timer is set to 59 
minutes and the SLEEP OUTPUT pin is set to "H" level. 

2) How to reset the sleep timer with one touch 
Set the SNOOZE INPUT pin to "H" level temporarily when the SLEEP OUTPUT 
is at "H" level, and the SJ:,EEP OUTPUT pin is set to "L" level. 

Note the following when using the SNOOZE INPUT pin. 
a. When the snooze function is used at the alarm ON-mode (One more alarm) 
b. Sleep time setting with one touch 
c. Sleep time resetting with one touch 
d. Sleep time hold 
For a to d above, refer to the time chart shown below. 

Time chart 

(a} 

552 

50min. 45min. 
+ 

30min. OOmin. 

~9min.~~ 



(b) 

LM8361 

If the snooze input is set to "H" when the remaining alarm time is 59 to 
56 minutes (49 to 46, ---), the remaining alarm time (including the 
snooze time) becomes 59 minutes (49, ---). If the snooze input is set at 
"H" when the remaining alarm time is 55 to 50 minutes (45 to 40, ---, 5 
to 1), the remaining alarm time becomes 49 minutes (39, ---, 59). 

59min. 59min. 59min. 

Snooze input'~ 49min. OOmin. ~ f 54min. 

:.:.:Jl t 5J t .i:= lOmin.~ L l 
lOmin.~ ' 5 ·, ~ 'l- , min. -'f-

s leep_d_i_· s_p_l_a_Y_.n._-_-_-_-_-_--,-1$!1-----------------.'-: ______ _.re==; ----
Sleep output j ___ r--+--i_ 

' ..,__ ___ 59min.--- ----- 69min. ----~ 

When the sleep display mode is entered after the SNOOZE INPUT pin is set 
to "H" level temporarily, the SLEEP OUTPUT pin is turned ON ("H"). 
The ON-state period continues for 59 minutes after the SNOOZE INPUT pin 
is to "L". Even when the SNOOZE INPUT pin is set to "H" level tempo­
rarily with the sleep display mode entered, the SLEEP OUTPUT pin is held 
turned ON ("H"). 

89min.-----------... 

Sleep output 

(c), (d) Sleep display ! Sleep output OFF 

Sno_o_z_e __ -;--~~-~~3~:~:·-~'---------+~-~ 
59min. 50min. 39min. 30min. rest OOmin. 

When the SNOOZE INPUT pin is set to "H" level with the SLEEP OUTPUT pin 
turned ON ("H"), the sleep counter stops counting. The contents of the 
sleep counter change as follows: 
If the SNOOZE INPUT pin is set to "H" level when the remaining alarm 
time is 59 to 56 minutes (49 to 46, ---), the remaining alarm time 
becomes 59 minutes (49, ---). If the SNOOZE INPUT pin iw set to "H" 
level when the remaining alarm time is 55 to 50 minutes (45 to 40, ---, 
5 to 1), the remaining alarm time becomes 49 minutes (39, ---, 59). 
If the SNOOZE INPUT pin is set to "H" level when the SLEEP OUTPUT pin is 
turned ON ("H") but no sleep display mode is entered, the SLEEP OUTPUT 
pin is turned OFF ("L"). 

553 



LM8361 

Sample Application Circuit 
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LM8361 
SLEEP 

CXJT 

10HRS HRS 10MJNS MINS 
~ ~----A.____ ~~--
d e f a b c e f a&clbg c def a b 

voo 

I 
I 
I _____________ _J 

Common Calhode 

271c 

4.71c 

Voo 

271c 

The following LED's are available for use in this application. 
(For details, refer to each separate catalog.) 
LS1424, SL1476-04, SL1478, SL1494 
Pin compatible with the MM5387 
MM5387: Voo=-21V typ., LM8361: Voo=-12V typ. 
VDDmax=23V may be applied in FLT use. 



P MOS LSI 

Digital Clock Alarm 

Use 
Alarm clock 
Clock radio 
Timer for home appliances 
Display of time elapsed 

Functions 
Real time display 

. Alarm with snooze function 
· Sleep timer (59 minutes max.) 

Features 
LM8362D: LED (red) use 
LM8362DH: FLT use 
LM8362DG; LED (crystal green) use 
Battery backup is avaiable for all Type Nos. 
Single-chip P-Channel ED MOS LSI 
Possible to direct drive an LED (5mA or more, red LED): LM8362D 

® 1489A 

Possible to direct drive a fluorescent display tube (light-up voltage 21V or 
less): LM8362DH 
Wide operating voltage range (-6.5 to -16V) : LM8362D 
50Hz or 60Hz is usable as reference frequency. 
Two selections of display mode (AM/PM 12-hour display mode or 24-hour 
display mode) 
24-hour alarm function 
Repeatedly usable snooze function 
Presettable 59-minute down counter (sleep timer) 
Automatic decrement function of sleep timer 
Power failure indicating function (all digits flashing) 
Blanking pin for blanking out display (connectable in parallel with other 
LSI of P-channel open drain output type) 
Clock input noise eliminator 

Related Type Nos. 
• LM8361, LM8362, LM8363, LM8364, LM8365, LM8460, LM8560 

Pin Assignment PMOUTPUr 

IHZ OUTPUT 
12 24HRS SELECT 

BLANKING INPUT x 
50 S>HZ SELB:r 
50 60llZ INPUT 

FAST SET INPUT 
SLOW SET INPUT 

SECCHJS DISFV.Y llf>ur 
ALA~ DISPl.AY INPUT 
SLEEP DISPLAY INPUT 

'loo Vss 
SLEEP ClJ1PJ T 

Al.Altol CFF IN P\11' 
ALARM OUTPUT 
SNOCJZE INPUT 

OUTPUT COMMON SC1R:E 
MtlS- c 
MINS-d 

AM OUl"PUI' 
HOURS-bl.c 
HRS-t 
HRS·g 
HRS-a 
HRS-b 
HRS-d 
HRS-c 
HRS-r 
10 MINS-! 
10MINS-g 
IOMINS-al.d 
10 MINS·b 
10 MINS-r 
10 MINS·c 
MINS-I 
MINS.q 
MINS-a 
MINS-b 
MINS-c 

Case Outline 3013A-D40IC 
(unit:mm) 

~:::::::::::::::::JJ ill 
I~~~ 

. " 
o.s ~47 

SANYO: DIP40 
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Equivalent Circuit Block Diagram 
OUTPUT 23 r>-----------------~ 
tOM«lN 
SOlllCE 

12/11.HO~>-----­
SELECT 

A 
SNOOZE 

CODE 
CXllMRTEAS 

& 
OUTPUT 

al!VERS 

01MRi. 
o~cr-----~-----------.1 
~---- --------<-BUNi1NG"­
l!LNl(~cf DETEC'IOR 

S~SET~ 
FASTSET~-
vss~­
vmdL---

Main Specifications for LM8362D (red LED) 
Absolute Maximum Ratings at Ta=25°C 

Maximum Supply Voltage VDD 
Input Voltage VIN 
Output Voltage VOUT Output pin 
Allowable Power Dissipation Pct max Ta=70°C 
Operating Temperature To pg 
Storage Temperature Tstg 

Allowable Operating Ranges at Ta=25°C, Vss=OV 
Supply Voltage VDD 
Input "H"-Level Voltage VIH 
Input "L"-Level Voltage VIL VDD~-sv 

VDo>-SV 

OFF 

min 
-16 

-1 
VDD 
VDD 

2 
b c 1 to 10s 
PM o1 ho .. s 

I AM digit 

J9 
I Hz 

to 10s 
al mlnutrs 
digit 

to mlnuln 
digit 

-18 
VDD-0.3 
VDD-0.3 

to +0.3 
to +0.3 
to +0.3 

0.9 
-30 to +70 

-55 to +125 

typ max 
-12 -6.5 

0 
VDD+2 
VDD+l 

unit 
v 
v 
v 
w 

oc 
oc 

unit 
v 
v 
v 
v 

Electrical Characteristics at Ta=25°C, Vss=OV, VDD=-12V±2V min typ max 
Output "H"-Level Current 

A~ARM OUT, SLEEP OUT 
b&c(l2H mode), a&d, lHz 
PM(24H mode) 
Other than above 

Output.Leakage Current 
ALARM OUT, SLEEP OUT 
Other than above 

Current Dissipation 

556 

Iott(ll Vott=Vss-2v 
Iott(2) Vott=Vss-2.5V 
IOH(3) Vott=Vss-2.5V 

IOH(4) Vott=Vss-2.5V 

IOL(l) VoL=VDD 
IOL(2) VoL=VDD+l.SV 
IDD VDD=-12v 

0.5 
10 
20 

5 Note 1 

5 
50 

3 5.5 

unit 

mA 

mA 
mA 

mA 

uA 
uA 
mA 
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Continued from the preceding page. 

Note 1: llmA max. is allowed in the range where the power dissipation is 900mW 
and l.2W at Ta=70°C and 25°C respectively. 

Main Specifications for LM8362DH (FLT) 
Absolute Maximum Ratings at. Ta=25°c, Vss=OV 

Maximum Supply Voltage VDD 
Input Voltage 
Output Voltage 
Allowable Power Dissipation 
Operating Temperature 
Storage Temperature 

VIN 
VouT Output pin 
Pd max. Ta=70°C 
Topg 
Tstg 

OFF 

Allowable Operating Ranges at Ta=25°C, vss=OV min 
Supply Voltage VoD -21 
Input "H"-Level Voltage VIH -1 
Input "L"-Level Voltage VIL VDo~-sv VDD 

VoD>-SV VDD 

Electrical Characteristics at Ta=25°c, 
Vss=OV,Voo=-lOV to-21V 
Output "H"-Level Current 

ALARM OUT, SLEEP OUT 
b&c(l2H mode), a&d, lHz 
PM(24H mode) 
Other than above 

Output Leakage Current 
ALARM OUT, SLEEP OUT 
Other than above 

Current Dissipation 

IOH (1) 
IoH(2) 
IOH (3) 
IOH(4) 

IOL(l) 
IOL(2) 
IDD 

VoH=Vss-2V 
VoH=Vss-1. ov 
VoH=Vss-1. ov 
VoH=Vss-1.0V 

VOL=VDD 
VoL=VDD 
Voo=-12v 

Main Specifications for LM8362DG (crystal green LED) 
Absolute Maximum Ratings at Ta=25°C,Vss=O 

Maximum Supply Voltage Voo 
Input Voltage VIN 
Output Voltage VouT Output pin OFF 
Allowable Power Dissipation Pd max. Ta=25°C 

Operating Temperature 
Storage Temperature 

Allowable Operating Ranges 
Supply Voltage 

at 

Topg 
Tstg 

Ta=25°C, 

Ta=70°C 

Vss=OV 
VDD Display drive mode 

unit 
-23 to +0.3 v 

VDD-0.3 to +0.3 v 
VoD-0.3 to +0.3 v 

0.2 w 
-30 to +70 oc 

-55 to +125 oc 

typ max unit 
-6.5 v 

0 v 
VDD+2 v 
VDD+l v 

min typ max unit 

0.5 mA 
2 mA 
4 mA 
1 mA 

5 uA 
5 uA 

3 5.5 mA 

unit" 
-22 to +0.3 v 

VDD-0.3 to +0.3 v 
VDD-0.3 to +0.3 v 

1. 2 w 
0.9 w 

-30 to +70 oc 
-55 to +125 oc 

min typ max unit 
-20 -18 -16 v 

Battery backup mode -20 -6.5 v 
Input "H"-Level Voltage 
Input "L"-Level Voltage 

VIH 
VIL Voo~-sv 

VDo>-SV 

-1 
VDD 
VoEl 

0 v 
VDo+2 v 
Voo+l v 
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Electrical Characteristics at Ta=25°C, 
Vss=OV, Voo=-18 to ±2V 
Output "H"-Level Current 

ALARM OUT, SLEEP OUT TOH(l) VoH=Vss-2V 
b&c(l2H mode), a&d, !Hz IOH(2) VDD=-16V, 

VoH=Vss-2.5V 
PM(24H mode) lOH(3) VDD=-16V, 

VoH=Vss-2. 5V 
Other than above IOH(4l VDo=-16V, 

VoH=Vss-2. 5V 
Output Leakage Current 

ALARM OUT, SLEEP OUT lOL(l) VoL=VDD 
Other than above IOL(2) VoL=VDD+l.BV 

Current Dissipation IDD VDD=-lBv 

3: 

I J.2 r--+-+--+-+-...J,---+-!---+-+---J 

,., ~ 1.0 ,--r----t--t--t--tN_-rb-j-+-d---+--1 
~ =09 N 0 . 
~ ~ o. 8 r---r--i----t--t---+--+---1---+-+-..._, 
Q) .: 

:ti -~ o.& 1----r--i----t--t---+--+---1---+-+--< 
"' µ :i:"' 
~ e-o.41---+-+--+-+---+--+--e---1--+---< 
..... Ul 
<( Ul 

5 0.2 l---+-+--+-+---+--+--f---1--+---< 

o=-~-~~~~~~--'--'---'-~..___, 
-lll 0 3l ~ r.o 70 llO 

Ambient Temperature,Ta - °C 

Sample Application Circuit 

lOOk 

r.ottz 

SO.WU 12124 SLOW FAS TAI.ARM SECDN·Sl.EEPAlARM SNOOZE 
SELECT tf! SET SET DISPIAI' OS DISPl: OFF 
.,... SE1B:T ~ AV 
•= AY 
OU!PUr C°""4a.I 50\KE 
Bl.INI I NG INPUT 

LM8362 

HRS IOMtNS MINS 
~ f a b t ';f Gad bCd--;tQbC' 

min typ max unit 

0.5 mA 

16 mA 

32 rnA 

8 mA 

5 uA 
50 uA 

3 5.5 mA 

27k 

4.lk 

The following LED's are available 
for use in this application. 

voe 
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--- - - -------- - -, 
II I/ : 
0 CJ i 

(For details, refer to each separate 
catalog.) 
SL1424, SL1476-04, SL1478, SL1494 

·Pin compatible with MM5387 
·MM5387:Von=-21Vtyp., LM8362:Voo=-12Vtyp. 
· IVoolmax =23V may be applied in FLT use. 
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Sample Application Circuit of LM8362DG 

I~ lil~r~! _ _r!__r~-~ r~~ 27k 

f9i'!EIHz \2.f!J. SU7N FAST AlJfM SEC0 SLEEP Al.NIM SNiiii"f 
l~T- ms:rr SET ~!("I- r~ vl OFF i 2.2k 

I OUTPUT COMMON SOURCE y N..tf!t I 
I l!LANlllNG.INPUT LMl3&ZDG Z.Zk4.7k 

IOClk ~------'1 '!IJ/fJJttz INPUT Slgijf-'---,r.M--.--H 

VCll I IOlflS lflS 10 MINS MINS 
,-H PM AM blc"' d • -,--~ b-g~ t t a&d b g c ,.-d·-;·~ --- ---- --------- --- -- --- -- -- --

I 
I 'I tvF 

,J 
SL-2424-IOL i 

L.. - - - - - - -- - - •• 

Voo=1Bv±2v 

- - - - - - - - - - - - - - - - -~~ ~ ! 

R(3W) 

Vi.ED (rms) 

lLED=BmA min(SL-2424-10L) 

VDD 

27k 

Ta max=ss·c 

----~-~~-2________ _ ___ '{_~~_D __ ~\/_l_ ______ _ 

The table shown left is for Vp=2.0. 
Example: VLED=ll.7±0.BV 

22±Sr. 
24±Sr. 
~?±Sr. 

30±Sr. 

9. 7±1 
10. 1± 1 
10. 7±1 
11.2± 1 
11. 7± 1 

at Vp=2.0V±0.2V, R=33ohm±5% 

----~]~~·---·---

1. Display 
1-1. Real time, alarm time, sleep time are displayed in the following display 

font by means of 4-digit 7-segment LED or fluorescent display tube. 

Display font I l~UCC 
IL-1 !_IU 

1-2. Lighting system: Static lighing 
1-3. Display range 

I 0 LI If 
I I_/ _I LI 

Time and alarm time display mode (12-hour display mode) 
AMl:OO to PM12:59 (highest-order digit: 0 blanking) 
Time a.nd alarm display mode (24-hour display mode) 
0:00 to 23:59 (highest-order digit: O blanking) 
Seconds display mode 
0:00 to 9:59 (highest-order digit: blanking) 
Sleep time display mode 
DO to 59 (highest-order and 2nd highest-order digits: blanking) 

2. Input signal 

2-~. Switch signal 
• Logic "L": VDD(or pin open) 
· Logic "H": Vss 

2-2. 5D/60Hz input signal 
Sine wave, square wave, triangular wave, etc. of VDD-VSS(p-p) 

• Impedance: lMohm or greater 

3. Output configuration 
3-1. Segment output: P-channel open drain type 
3-2. Drive output (ALARM OUT, SLEEP OUT): P-channel open drain type 
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4. Operation description 

4-1. 50/60Hz input 
This signal is used to drive the time counter. Commercial frequency 
50/60Hz is put through the Schmitt circuit to be free from noise. 
A resistor (100 to lOOOKohm) must be connected in series with this input 
pin to avoid being damaged by high-voltage noise included in the 
commercial power supply. 

4-2. 50/60Hz select input 
The program counter contains a 50Hz/60Hz select circuit to provide a 
standard frequency of 1 pulse per second. When this pin is set at "L" 
or open, 60Hz use is available; when at "H", 50Hz use is available. 

4-3. Display select mode 
A) Alarm display input---- Setting this pin to "H" causes alarm time to 

be displayed. 
B) Seconds display input-- Setting this pin to "H" causes the first digit 

of seconds and minutes to be displayed. 
C) Sleep display input---- Setting this pin to "H" causes sleep time to 

be displayed. 
D) Real time display------ When none of inputs in A) , Bl , and C) are 

selected, or all of them are at "L", real 
time is displayed. 

El Priority order of ----­
display 

Shown below is the priority order in case 
where a plurality of display modes are 
selected. 

Alarm display 
input 

L 

Seconds display 
input 

Sleep display 
input 

Display mode 

L L Real time display 
H 
L 

1-----~·~---+-----L~- L Alarm display 
H L Seconds display 

H ---t--------H----- t-·---L-------t--Alarm display ---

1------------+----· L H Sleep display 
L H Sleep display 

L 
H 
L H H Sleep display 
H H H Sleep display 

Note: "H": Input pin --- Vss level 
"L": Input pin --- Voo level (or open) 
If the sleep display mode is kept on, the contents of the sleep 
timer count down at a 2Hz rate. 

4-4. Time setting input 
Two pins are used for time setting. Setting these pins to "H" causes 
following operations to be performed; setting to "L" (open) causes the 
operations to be stopped. Setting both pins (FAST and SLOW) to "H" 
simultaneously causes alarm time and real time to be initialized 
when in the alarm display mode and seconds display mode respectively. 

-· --
Display Time setting 

Function 
mode input pin 

FAST Minutes contents advance at a 60Hz* rate. 
Real time 

SLOW Minutes contents advance at a 2Hz rate. 
display 

BOTH Minutes contents advance at a 60Hz* rate. 
FAST Minutes contents advance at a 60Hz* rate. 

~larm 
SLOW Minutes contents advance at a 2Hz rate. 

display 
BOTH AM 12:00 is set when in the 12-hour display mode. 

0:00 is set when in the 24-hour displ~ mode. 
FAST 00 second is set. No carry to minutes is generated. 

Seconds 
SLOW Seconds counting is stopped (held). 

display 
BOTH (When in the 12-hour display mode) the real time 

counter is set to AM 12:00. 
(When in the 24-hour display mode) the real time 
counter is set to 0:00. 
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Note: *: For 50Hz use, 50Hz shall apply. 
BOTH means that 2 input pins of FAST and SLOW are set to "H". 
When in the sleep display mode, the contents of the sleep counter 
count down at a 2Hz rate. 

4-5. Blanking control input 
This pin is connected to the Schmitt circuit. Normally, Vss("H"l is 
applied to this pin. If set to "L", all display drivers enter the high 
impedance (off) state. No pull-down resistor is contained. 

4-6. Output common source pin 
All segment outputs are of open drain type. This pin is the common of 
individual source electrodes. In fluorescent display applications this 
pin can be used for brightness control. 

4-7. 12/24-hour display mode select input 
Setting this pin to "L" (open) causes the 12-hour display mode to be 
entered; setting to "H" causes the 24-hour display mode to be entered. 
The digit in lO's place is composed of 3 pins (b&c, AM, PM) as follows: 

PM AM bl.c IMHz PM AM bl.c li.tiz 

j:J d ~~-j b 
Connection for 12-hour 
display mode 

4-8. Alarm operation and output 

Connection for 24-hour 
display mode 

When the alarm counter contents (alarm set time) reach the time counter 
contents (real time), the alarm output is turned ON. That is, the alarm 
output is set to "H" and turned OFF 59 minutes later. The alarm output 
can be turned OFF within 59 minutes by setting the ALARM OFF INPUT pin 
to "H". The alarm output is turned OFF temporarily by setting the SNOOZE 
INPUT pin to "H". 

4-9. Snooze input 
By connecting this pin to Vss("H") temporarily while the alarm output is 
at "H", the alarm output is turned OFF ("L") and turned ON ("H") again 
8 to 9 minutes later. This input pin contains a pull-down resistor. 
The snooze function can be used repeatedly as long as the alarm output 
is at "H". 
Note: When using the snooze pin, the following must be noted. 

Time chart 

Counter....., 59min 56min SOmin 45min 30min OOmin 

II ~~~~--'II ~~,r-~~~~--'-~~l Alarm output !-- - 9min - 1 
39min '• 

56min-+j 59min j 

Snooze input :n ... ______ 4_s_m_i_n_ ..... _,G~,__ __________ _ 
9min or more 

If the snooze input is set to "H" when the remaining alarm time is 59 
to 56 minutes (49 to 46, ---), the remaining alarm time (including the 
snooze time) becomes 59 minutes (49, ---). If the snooze input is set 
at "H" when the remaining alarm time is 55 to 50 minutes (45 to 40, 
5 to 1), the remaining alarm time becomes 49 minutes (39, ---, 59). 

4-10 .. Alarm OFF input 
The alarm output is kept ON for 59 minutes. However, the alarm output 
can be turned OFF ("L") as soon as this pin is set to "H" momentarily 

during the period of 59 minutes. If the ALARM OFF input is kept at "H", 
the alarm output is not turned ON even when the alarm set time is 
reached. This pin contains a pull-down resistor. 
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4-11. Sleep timer and sleep output 
The sleep output serves to keep' the radio, etc. turned ON for any period 
of time up to 59 minutes. By selecting the sleep display mode (see 6-4. 
) , any desired period of time can be set. This sleep counter is a down 
counter whose output is turned OFF ("L") when the counter contents reach 
00 minutes. When the sleep counter counts down to 00 minute, it stops 
counting and the sleep output is kept OFF until a desired period of time 
is set next. If the SNOOZE pin is set to "H" in other mode than the 
sleep display mode when the sleep output is at "H", the sleep timer 
output turns to "L". If the SLEEP DISPLAY input pin is kept at "H", the 
sleep timer contents count down at a 2Hz rate. 
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Use 
Alarm clock (Dual alarms) . 
Clock radio (Dual alarms). 
Timer for household electric appliances. 

P MOS LSI 

Dual-Alarm Digital Clock 

®8648 

Functions 
Real time display function and month/date display function . 

. Dual-alarm function with snooze function • 

. Sleep timer function (Max. 59 minutes). 

Features 
1. P channel ED MOS LSI on a single chip. 
2. Possible to direct drive LED (5mA or more, red LED).----- LM8363D 
3. Possible to direct drive fluorescent display tube (Light-up voltage : 21V or 

less). -----LM8363DH 
4. Wide range of operating voltages (Fluorescent display tube : -6. 5 to -21 V, 

LED: -6.5 to-16V). 
5. 24-hour mode dual-alarm function. 
6. Battery bac~up function (On-chip backup CR oscillator). 
7. Month/date display function (Possible to read out by use of SNOOZE INPUT). 
8. Sleep timer function (On-chip presettable max. 59-minute countdown timer) . 
9. Repeatedly usable snooze function. 

10. 50Hz or 60Hz is usable as reference frequency. 
11. Possible to select 12-hour system with AM/PM display or 24-hour system. 
12. Power failure indicating function (All digits flashing). 
13. Blanking pin to blank display (Possible to parallel connect with other LSI 

of P channel open drain output type). 
14. Clock input noise suppressor. 

Related Products : LM8361,.LM8362, LM8364, LM8365 

Pin Assignment 
BLANl<ING INPUT 

AM OUTPUT 
"IOHRS-b& c 

HRS-f 
HRS-g 
HRS-a. 
HRS-b 
HRS-d 
HRS- c 
HRS- e 

10MINS f 
10MINS 9 

lOMINS a&d 
10MINS-b 
10MlNS-e 
!OMINS.-c 

MINS-I 
MINS-g 
MlNS-a 
MINS-b 
MINS· e 

~---~ 

(top view) 

CR INPUT 
PM OUTPUT 
1Hz OUlPllT 
24/12HR SELECT 
ALARM 2 DISPl.AY INPUT 
50/60Hz SELECT 
50 /60Hz INPUT 
UPPER SET INP\JT 
LOWER SET INPUT 
SECONDS DISPLAY INPUT 
ALARM 1 DISPLAY INPUT 
SIEEP DISRAY INPUT 
voo 
ALARM 2 OFF INPUT 
SLEEP OUTPUT 
ALARM 1 OFF INPllT 
ALARM OUTPUT 
SNOOZE It-PUT 
YSs 
MINS-c 
MINS-d 

Case Outline 3014A-D42IC 
( unit:mm) 

t.1 n c: :: :::::::::: ::JlI~ 
~;' 
______._ .5 

SANYO: DIP42 
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Equivalent Circuit Block Diagram 

CR<>-----< 

50/ 60Hz ,, ___ ___,'"" 
INPUT 

50/ 60Hz.o--------~ 
SELECT 

ALARM O()]'---~ 

ALARM! CFF<J---.;.< 

ALARM2 OFFu---'"" 

SNOOZEO--

SLEEP DISPLAY 
ALARM I' DISPLAY 
ALARM? DISPLAY 

SECONDS DISPLAY 

LM8363 

CODE 
CONVERT 
AND 
OUTPUT 
DRIVERS 

BLANKING---­

LOWER SET~ 
UPPER SET ~ 

VDD~ 

vss-~ 

BLANKING 
-----------------~DElECTOR 

Main Characteristics : For LED (D, N, S specifications) 
Absolute Maximum Ratings at Ta=25°C,Vss=OV 

Supply Voltage Voo --18 to +0.3 
Input Voltage VIN 
Output Voltage VouT 
Allowable Power Dissipation Pdmax 

Voo-O. 3 to +o. 3 
output OFF v00-o. 3 to +o. 3 
Ta=65°C 0.9 

Operating Temperature Topg -30 to +65 
•storage Temperature Tstg --55 to +125 

Allowable Operating Range at Ta=25°C,Vss=OV 
Supply Voltage Voo 
Input High Level Voltage VIH 
Input Low Level Voltage VIL 

v 00=-6.5 to -16V 
v 00=-8.0 to -16V 
v00=-6. 5 to -8V 

min 
--16 

--1 

Voo 
Voo 

Electrical Characteristics at Ta=25°C,Vss=ov,v0 o=-9 to -15V min 
Output High Level Current 

ALARM OUT, SLEEP OUT 
b&c,a&d 
lHz 
Other than above 
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IoH(l) VoH=Vss-2.5V 
IoH(2) voH=Vss~2.5v 

IoH(3) VoH=V55-2.5V 
IoH(4) VoH=Vss-2.5V 

1. 5 
10 
15 

5 

TO lOS 
OF HOURS 
DIGIT 

TO HOURS 
DIGIT 

mios 
Cl' MINUTES 
DIGIT 

TO MINUTES 
DIGIT 

unit 
v 
v 
v 
w 

oc 
oc 

typ max 
-12 --6.5 

0 
Voo+2 
Voo+l 

typ max 

* 
* 
* 

unit 
v 
v 
v 
v 

unit 

rnA 
rnA 
rnA 
rnA 
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Output Leak Current 
ALARM OUT, SLEEP OUT 
Other than above 

Input Leak current 

IoL(l) VoL=Voo 
IoL(2) VoL=Voo 

ACIN Im (1) 
ACIN IrL 

Input Current(Other than AC IN) IrH(2) 
Input Pin Open Voltage VrL 
(Other than AC IN) 
Power Failure Detect Voltage Voet 

Vrn=Vss 
VrL=Voo 
VrH=Vss 
Pin open 

Current Dissipation 100 v00=-10V 

min 

-5 
10 

Voo 

-6.5 

typ max unit 

5 'uA 
50 uA 

5 uA 
uA 

200 uA 
Voo+l v 

-4.5 v 
6 10 mA 

* The segment output current is allowed max. 22mA for 
a&d, and max 33mA for pin lHz output and max. llmA 
in the range of 900mW of power dissipation. 

pins lOHRS-b&c, lOMINs 
for other than these pins 

Main Characteristics : For fluorescent display tube (DH, N, S specifications) 
Absolute Maximum Ratings at Ta=25°C,Vss=OV unit 

Supply Voltage Voo -23to+0.3 v 
InputVoltage VrN v00-0.3to+0.3 V 
Output Voltage VouT Output OFF Voo-0. 3 to +o. 3 v 
Allowable Power Dissipation Pdmax Ta=70°C 0.3 W 
Operating Temperature Topg -30 to +70 °C 
Storage Temperature Tstg -55 to +125 °C 

Allowable Operating Range at Ta=25°C,Vss=OV min typ max unit 
Supply Voltage v00 -21 -12 -6.5 V 
Input High Level Voltage VrH v00=-6.5 to-21V -1 O V 
Input Low Level Voltage VrL v00=-8.0 to -21V Voo Voo+2 V 

v00=-6. 5 to -8. ov v00 v00+ 1 v 

Electrical Characteristics at Ta=25°C,Vss=Ov,v00=-9V to -21v min typ max unit 
Output High Level Current 

ALARM OUT, SLEEP OUT 
b&c, a&d 
lHz 
Other than above 

Output Leak Current 
ALARM OUT, SLEEP OUT 
Other than above 

Input Leak Current 

IoH(l) VoH=Vss-2.5V 
IoH(2) VoH=Vss-1.0V 
IoH(3) VoH=Vss-1.0V 
IoH(4) VoH=Vss-1.0V 

IoL(l) VoL=Voo 
IoL(2) VoL=Voo 

ACIN Im (1) VrH=Vss 
VrL=Voo 
Vrn=Vss 
Pin open 

ACIN IrL 
Input Current(Other than AC IN) IrH(2) 
Input Pin Open Voltage VrL 
(Other than AC IN) 
Power Failure Detect Voltage V0et 
Current Dissipation Ioo Voo=-lOV 

l. Display 
1-1. 4-digit 7-segment static lighting system. 

Display font 

1-2. Display mode 

1.5 
2 
3 
1 

-5 
10 

Voo 

-6.5 -4.5 
6 

5 
2 

5 

200 
Voo+l 

10 

mA 
mA 
mA 
mA 

uA 
uA 

uA 
uA 
uA 
v 

v 
mA 

. Time and alarm time display mode ( 12-hour system) 1: OOAM to 12 : 59PM ( 10' s 
digit of hours : 0 blanking). 

(24-hour system)O:OO to 23:59 (lO's 
digit of minutes : 0 blanking). 
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. Month/date display node (12-hoursystem)l ltol2 31 (lO'sdigitof 
months, lO's digit of dates : 0 blanking). 
(24-hour system)l : 1 to 31 : 12 (10' s digit of 
months, 10' s digit of dates : 0 blanking) . 

Seconds display mode (12-hour system) 0 00 to 9 59 (Digit No.l :blanking). 
(24-hour system) 0:00to9:59 (Digit No.l:blanking). 

Sleep time display mode (12-hour system) 00 to 59 (Digits No.l and No.2 
: blanking) . 

(24-hour system) :00 to: 59 (Digits No.l and No.2 
: blanking) . 

1-3. Connection for lO's digit of hours 

12-hour system 

1-4. lHz output 

24-hour system 

24-hour system 
. 12-hour system 

Used for segments a, d, g of digit No.l. 
Real time (hours/minutes) display mode and alarm 
time display mode ~~- Flashing at a lHz rate. 
Month/date display mode, sleep time display mode, 
seconds display mode ~~- OFF (Unlighted) . 

1-5. Month/date display mode 
Digits No.l and No.2 Di_g_its No. 3 and No.4 

24-hour system Date Month 
12-hour system Month Date 

1-6. Power failure indication 
All ON-state segments flash at a lHz rate at all display modes. ---- Power 
failure indication. 
Flashing to indicate power failure is released by applying the input UPPER 
SET INPUT or LOWER SET INPUT. 

1-7. Display during backup operation 
When the count operation is performed (during backup operation) by CR-OSC 
oscillation frequency with no input applied to 50/60Hz INPUT, all ON-state 
segment outputs will be turned OFF. 

2. Input Organization 
2-1. IDgic level 

2-2. AC INPUT 

Logic "L" 
Logic "H" 

VDD level 
Vss level 

. With built-in Schmidt circuit, the input impedance is more than lMohm • 

. The clamp circuit for a voltage being nore minus than VDD is built in. 
2-3. BLANKING INPUT 

2-4. 

Input pin with pull-down resistor. 
segments will be turned OFF; and if 
will return. 

CR INPUT 

If connected to VDD or made open, all 
connected to Vss, the normal ON-state 

. This consists of a Schmidt circuit and an open drain driver. 
';1~midt 

2-5. Input pins other than above 
. Input pins with pull-down resistor. vss 

3. Output Organization 
All of segment output, alarm output, and sleep output are of P channel open 
drain type. 
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4. Operation Description 
4-1. Display mode selection 

The display mode is selected by using SLEEP D~SPLAY INPUT, SNOOZE INPUT, 
ALARM 1 DISPLAY INPUT I ALARM 2 INPUT I and SECONDS DISPLAY INPUT. The order 
of priority given to these switch signals is as shown in Table 1. 

Table 1. Order of priority given to switch signals 

Switch input 
SLEEP 

SNOOZE 
ALARM 1 ALARM 2 

SECOND Display mode 
DISPLAY DISPLAY DISPLAY 

H - - - - Sleep display 
L H - - - Month/date display 
L L - H H Month/date display 
L L H L - Alarm 1 display 
L L H H L Alarm 1 display 
L L L H L Alarm 2 display 
L L L L H Seconds display 
L L L L L Real time display 

Note: "H" : Vss level is applied to input pin. 
"L" : VDD level is applied to input pin. (Input pin may be 

made open.) 
"-" : Vss level or VDD level is applied to input pin or input 

pin may be made open. (Don't care) 

4-2. Time setting 
Time setting is executed by applying Vss level to UPPER SET INPUT and 
LOWER SET INPUT. 
When executing setting, no carry occurs from the low-order digit to the 
high-order digit. 
The operation contents at each display mode are as shown in Table 2. 

Table 2. Operation contents 

Display 
mode 

Setting 
input Operation contents 

Real ti- UPPER Minutes advance at a 2Hz rate. 
me dis- LOWER Minutes advance at a 2Hz rate.} No carry to hours occurs. 
play BOTH Minutes advance at a 5Hz rate. Seconds are cleared to 00. 

UPPER Hours of alarm 1 (alarm 2) qd-
Alarm 1 vance at a 2Hz rate. 
display 

LOWER 
Minutes of alarm 1 (alarm 2) 

] No carry to hours occ=s. 
(Alarm 2 advance at a 2Hz rate. 
display) 

BOTH 
Minutes of alarm 1(alarm2) 
advance at a 5Hz rate. 

UPPER Month (date) advances at a 

Month/ 2Hz rate. ( ) : 24-hour system. 

date dis- LOWER Date (month) advances at a No carry occurs from the 

play 2Hz rate. low-order digit to the 

BOTH 
Date (month) 'advances at a high-order digit. 
5Hz rate. 

Sleep 
UPPER No operation. 

display 
LOWER Minutes of sleep timer subtract at a 2Hz rate. 
BOTH Minutes of sleep timer subtract at a 5Hz rate. 

' 
Continued on the next page. 
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Continued from the preceding page. 

Seconds 
display 

UPPER 
LONER 

BOTH 

Seconds counter stops running. 
Seconds are cleared to 00. Clearing continues until 
switch is released. 
Each counter is reset at follows: 

Real time - 12:01AM (For 24-hour system, 0 :01) 
Alarm time- 12:00AM (For 24-hour system, 0:00) 
Month/date- 12 1 (For 24-hour system, 1:12) 

Note : BOTH means that Vss level signal is applied by pressing both 
switches of UPPER SET INPUT and LOWER SET INPUT. 

4-3. Alarm operation 
1) The 24-hour mode dual alarms of alarm 1 and alarm 2 are built in. The 

alarm outputs are each made available once in 24 hours. The displaying 
and setting of the time contents are done as shown in table 1 and Table 2 . 

2) The alarm 1 time and alarm 2 time can be set indepenc:lE!ntly. When the 
alarm 1 time coincides with the real time, ALARM OUTPUT will be turned 
ON (H level) and will be turned OFF (L level) automatically 59 minutes 
later. When the alarm 2 time coincides with the real time within 59 
minutes after the alarm 1 time coincided with the real time, ALARM OUT­
PUT will be turned OFF automatically 59 minutes after the time with 
which the alarm 2 time coincided. 

i.._ W~thin 59_~59 minutes__,.J 
1- minutes -1- - I 

Alarm---~ 

Coincidence of alarm Coincidence of 
1 time with real time alarm 2 time 

with real time 

Alarm OFF 

3) ALARM OUTPUT release 
When the real time coincides with the alarm 1 time (alarm 2 time) and 
ALARM OUTPUT is turned ON, ALARM OUTPUT can be turned OFF by applying 
H level to ALARM 1 OFF INPUT (ALARM 2 OFF INPUT) . 

4) Alarm operation inhibit 
The following alarm operation is available corresponding to the level 
setting of ALARM 1 OFF INPUT and ALARM 2 OFF INPUT. 

ALARM 1 OFF INPUT ALARM 2 OFF INPUT Operation of alarm 1 Operation of alarm 2 

L 
H 
L 
H 

"L" : v00 level or open. 
"H" : Vss level. 
"o" : Normal operation. 
"x" : Operation inhibit. 

L 
L 
H 
H 

time, ALARM OUTPUT 

0 0 

x 0 

0 x 
x x 

Even if the alarm time coincides with the real 
will not be turned ON. 

5) Snooze operation 

568 

If "H" level is applied to SNOOZE INPUT while ALARM OUTPUT is turned ON, 
ALARM OUTPUT will be turned OFF temporarily and will be turned ON again 
8 to 9 minutes later. The snooze operation is available as often as you 
like. I Within 59 i• ' 59 minutes~ 

~nµtes ~:U~°u~~ I 
-~~' ~s-1~~~~~, 

ALARM OUTPUT · L__J ~-~~~-

Snooze 
Coincidence of alarm 

-time with real time Snooze 
1 

Alarm OFF 
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When the alarm 2 time coincides with the real time during the snooze 
operation, the snooze operation will be released at this point of time 
and ALARM OUTPUT will be turned ON. 

H~thin59._k_ _L ·· 59 minutes _I 
minutes ; j -r-- -----i 

ALARM OUTPUT ---~l L_:d:-wi-. t_h_i_n_9_nu_·_nu_t_e_s~~I ----

t t 
coincidence of alarm Snooze coipcide.nce of alapn Alarm OFF 
1 time with real time 2 time with real time 

6) Relation between alarm operation and sleep operation 
SLEEP OUTPUT is not turned ON while ALARM OUTPUT is turned ON (includ­
ing the period of snooze operation) . 
Contrary to this, even if the alarm time coincides with the real time 
while SLEEP OUTPUT is turned ON, ALARM OUTPUT will not be turned ON. 

4-4. Sleep operation 
1) If "H" level is applied to SLEEP DISPLAY INPUT when both ALARM OUTPUT 

and SLEEP OUTPUT are turned OFF, the sleep timer will be set to 59 minut­
es and SLEEP OUTPUT will be turned ON. When the sleep timer reaches 0 
minute after the lapse of 59 minutes, SLEEP OUTPUT will be turned OFF. 

2) If "H" level is applied to SLEEP DISPLAY INPUT while SLEEP OUTPUT is 
turned ON, the sleep timer will not be set to 59 minutes, but will dis­
play the remaining period of time. 

3) The sleep timer can be. advanced fast as shown in Table 2. 
4) Sleep timer release 

If "H" level is applied to SNOOZE INPUT at other display modes than 
sleep display mode while SLEEP OUTPUT is turned ON, SLEEP OUTPUT will 
be·turned OFF. If "H" level is applied to SNOOZE INPUT at the sleep 
display mode, the sleep timer will be preset to 59 minutes. (A simple 
touch of the switch permits 59 minutes to be set.) 

5) Relation between alarm operation and sleep operation 
Refer to 4-3 - 6). 

4-5. Backup operation 
1) IVoD I min. for the normal operation of LSI inside is 6. 5V. 
2) For the backup operation during power failure, the following actions are 

required. 
(1) A voltage of more than 6.5V must be applied across VDD and Vss· 
(2) CR INPUT must be oscillated with a frequency 32 times as high as 50Hz 

(or 60Hz) . 
In case of power failure, these (1) and (2) cause the internal reference 
clock to be changed-over automatically to the oscillation frequency at CR 
INPUT. 

3) When restored to normal from power failure, the reference clock will be 
changed-over automatically to 50/60Hz. 

4) Changeover operation time chart 

50/60Hz 

CR lllllmlllllllll~lllllllllllllllllll!lllllllllmlllllllllllllllllllllllllllllllllllllll~lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!lllllll1lllll!lllllllllllllf- oscillating at fa 

Counting at 50 (60) Hz ---1 ~ Counting +-----Counting at 50 (60) Hz 
t at f 0 /32 j 

(A) (B) 

(A) :When there is no input applied to 50/60Hz INPUT for l/fo x 64 (sec.) , 
the reference frequency will be changed-over from 50/60Hz to f 0 /32Hz. 

(B) :The moment 50/60Hz INPUT receives the input, the reference frequency 
will be changed-over from f 0 /32 to 50/60Hz. 
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5) Rejection of interference noise to radio 
By stopping oscillation at CR INPUT during application of AC power supply 
and starting oscillation simultaneously with power failure, the inter­
ference noise to radio due to oscillation at CR INPUT can be rejected. 
(Refer to Application Circuit 1.) 

6) Segment output during backup operation 
During the period from (A) to (B) shown in the time chart in 4) , all 
segment outputs are turned OFF automatically. 

4-6. Cowinercial frequency and its selection 
l),,_ The commercial frequency is inputted from 50/60Hz INPUT. This pin con­

tains a Schmidt circuit to prevent malfunction due to external noise. 
It is necessary to use this pin in conjunction with a CR filter having 
100 to 1000 kohm and O.OluF to prevent LSI breakdown due to high-voltage 
impulse, etc. from the commercial power supply. 

2) 50Hz or 60Hz is selected by use of 50/60Hz SELECT. 
50Hz : 50/60 Hz SELECT is set at "H" level (Vssl . 
60Hz : 50/60 Hz SELECT is set at "L" level (VDDl or is made open. 

4-7. 12/24-hour system selection 
. The display content is selected as follows by use of 24/12 HR SELECT. 

24/12 HR SELECT Real time and alarm time Month/date 
Di~its No. 1 Di~its No. 3 
an No.2 an No.4 

"H" level <Vssl 24-hour system Date Month 

"L" level (VDDl 12-hour system Month Date 
or open 

5. Functional Table of Rank Products 

Rank Display tube 
Remarks 

LED (red) Fluorescent disply tube 
LM8363 D 0 --
LM8363 DH 0 ---+---
LM8363 N 0 0 ---------
LM8363 s 0 0 For use in industrial 

applications 
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Application Circuit l LED display (Common cathode), 12-hour system, Backup 
operation automatic changeover circuit (Suppression of 
interference noise to radio) 

scV60Hz fif2 L!JiW. w;tAJ..ARM SECO- SLEEP ALARMI SNJ- ALAR- ALAR· 
SELECT SELE· ~T SET DISPLAY O~l_j~PL- OFF 02E Ji'lP- ~ 
Vss CT AV LAY ALARM ~~~, 
BLANKING OUT 

LM 83 63 
~-+------1 "IJ/ (,()Hz INPUT 

~----.Yoo 

;i; Back up ballory 

10 t'AS HRS 10MINS 

SL-1424 
r - -- ----------, 
: II II I 

I 
I 
I I LI LI 

I - I 
L---- ----------------__) 

Common Cathod@ 

60 Hz 50 Hz 

RI 130 k 150 k 

Cl 0°0068u o. 0068u 

fa 1°92 k 1.6 k 

MINS 

Noise suppressor 
(Refer to 4-5-5) . ) 

I 
I 
I 
I __ J 

Application Circuit 2: 6-digit display (Real time+date, 12-hour system) 

.------<>------1 "IJ/8)Hz 1 NPUT LM8363 
Yoo 
Vss SEC 

100k 

DISPLAY A: SANYO SL-1424 
II B : SANYO SL-1 222 or SL-1272 

UPPER 
.LOWER 

SLP A~,J ~\!t1 'lf.W ~f SNZ 

voo 

571 



LM8363 

Application Circuit 3: 6-digit display (Real time+secondsl 

LM8363 

SEC SLP 

100k 

'XlOk 

Vss 
DISPLAY A: SANYO SL-1424 

II 8 : SANYO SL-\ 222 or SL-1272 
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UPPER 

LOWER 

~~2 SNZ 
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P MOS LSI 

~ 
l:!:J 

Dual-Alarm Digital Clock 

Use 
Alarm clock (Dual alarms). 
Clock radio (Dual alarms) . 
ON/OFF timer for household electric appliances. 

Functions 
Real time display function and month/date display function . 

. Dual-alarm output function with snooze function. 

. Sleep timer function (Max. 59 minutes) . 

Features 
1. 'p channel ED MOS LSI on a single chip. 
2. Possible to direct drive LED (5mA or more, red LED) : LM8364D 

®888A 

3. Possible to direct drive fluorescent display tube (Light-up voltage 21V or 
less) : LM8384DH 

4. Wide range of operating voltages (-6.5 to -16 V). 
5. 24-hour mode dual-alarm filnction. For one alarm output, DC output signal 

is provided. For the other alarm output, DC output signal or approximately 
1600Hz modulation output signal (ON/OFF at a lHz rate) can be selected. 
Each alarm has its own alarm output signal. 

6. Battery backup function (On-chip backup CR oscillator). 
7. Month/date display function. 
8. Sleep timer function (On-chip presettable max. 59-minute countdown timer). 
9. Repeatedly usable snooze function. 

10. 50Hz or 60Hz is usable as reference frequency. 
11. Possible to select 12-hour system with AM/PM display or 24-hour system. 
12. Power failure indicating function (All digits flashing). 
13. Clock input noise suppressor. 
14. Symmetrical pin assignment against LM8363 (Mirror-image pin assignment). 

Related Products : LM8361, LM8362, LM8363, LM8365 

Pin Assignment 

CR INPUT 
PM OUTPUT 
1 Hz OlJTPUT 
24 /12HR SELECT 
ALARM 2 OISPl.AY INPUT 
50/60Hz SELECT 
50 /60Hz INPUT 
UPPER SET INPUT 
LOWER SET INPUT 
SECONDS OISPl.AY INPUT 
ALARM 1 DISPLAY ll'PJT 
SIEEP 0151'1.AY llf'UT 
voo 
ALARM 2 OFF INPUT 
SLEEP OUTPUT 
ALARM 1 OFF.INPUT 
ALARM! OUTPUT 
SNOOZE INPUT 
vss 
MlNS-c 
MlNS-d 

ALARM 2 OUTPUT 
AM OLTPUT 
lOHRS·b& c 

HRS·f 
HRS·9 
HRS·• 
HRS· b 
HRS·d 
HRS· c 
HRS·• 

lOMINS I 
lOMINS 9 

10 MINS ;i&d 
lOMINS·b 
lOM!NS·• 
10M1NS -c 

MINS· f 
MfNS·g 
MlNS-;i 
MINS- b 
MINS·• 

(top view) 

Case Outline 3014A-D42IC 
(unit:mm) 

SANYO: DIP42 
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Application Circuits 
(a) LED display (Common cathode), 12-hour system, Backup operation automatic 

changeover circuit (Suppression of interference noise to radio) 

LM8364 

~-+-----iSO/f>OHz INPUT 

~--+--iYDO 
10HRS HRS 10MINS 

--~~ ~ -~~~ 

470u d • f • b c • f •&d b 

SL-1424 ----------, 
17 1111: 
LI LI LI J 

<>--_-_-<_~_· - - - - - ---- - - _ _J 
Common Ca1hod~ 

;;J; S.Ck up ballory 

SLEEP 
OUT 

ALARM2 
OUT 4.7k 

I L._ _____ _ 

Noise suppressor 
(Refer to 4-5-5).) 

I 
I 

I 
I __ J 

1 
60Hz t 50Hz RI -136!( - 15o~k-

c 1 0.0068µ, 0.0068µ 
f o I 1. 92kHz I 1 • 6kHz 

(b) 6-digit display (Real time+ date, 12-hour system) 

~.----< 50/lilHz INPUT L M 8 36 4 

SEC 

100k 

DISPLAY A: SANYO SL-1424 

B : SANYO sL-1222 or SL-1272 
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UPPER 

LOWER 

SLP A~f iin,i A~tf ~1 SNZ 

~REAL 
yl TIME 

*vss 

Voo 
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(c) 6-digit display (Real time+ seconds) 

LM8364 

SEC 

100k 
OUTPUT i 

V55 

10k 

6S00p 

DISPLAY A : SANYO SL-1424 

11. B : SANYO SL•l 222 or SL-1272 

SLP 

Vss 

UPPER 

LOWER 

~~2 SNZ 

lJ! 
V55 VsS 

I FOOL rr TIME 

mvss 

(d) ON/OFF timer, LED display (Common cathode), 12-hour system, Backup operation 
automatic changeover circuit(Suppression of interference noise to radio) 

,70 

5Q/60Hz 2:f2 LOW· ff'-ALARM SECC>- SLEEP ALARM> 51'/0- ALAR· ALAR· 
SELECT !:lLE· ~; SE~ DISPlAI' Jj~ ~~Pl.- OFF OZE Ji1lp. oW 
V55 CT AV LAY ALARM> 

OUT 
LM 8364 AL~i~2 '---1------"--' 

~-...-----150/r,o~ INPUT SL~~ 8.2k 

;;J; Back up bott"'Y 

Alarm 1 
Alarm 2 

HRS IOMINS MINS 

d • f • b c • f a&d b c d • f a b c CR 

SL-1424 ----------, 
II 

!_ I 
II 
L I 

I 
I 
I 
I 
I 

--- - --------- ___ _J 
Common Cathoclr 

----

: ON time Rl 
: OFF time Cl 

fo 

60Hz 
130k 

0.0068u 
1. 92kHz 

r--~------

Noise suppressor 
(Refer to 4-5-5).) 

50Hz 
150k 

0.0068u 
l.6kHz 
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Equivalent Circuit Block Diagram 

CR u----< 

50/ 60Hz u---~ 
INPUT 

50/ 60Hz,o----------" 
SE:LEcr 

1PPS 

ALARM! OUT 
ALARM2 OUT --===:;==i'1P1 

ALARM! CFFo------;"'I 
ALARM2 OFFo------<~ 

SNOQZEu--....... '°" 

SlEEP DISPLAY 
ALARM! DISPLAY 
tJ.,ARM2 DISPLAY 

SECONDS DISPLAY 

LOWER SET­
UPPER SET­

VDD­

vss-

LM8364 

Main Characteristics : For LED (D, N, s, specifications) 

CODE 
CONVERT 
AND 
OUTPUT 
DRIVERS 

TO 105 
OF HOURS 
DIGIT 

TO HOURS 
DIGIT 

10 !OS 
CF MINUTES 
DIGIT 

TO MINUTES 
DIGIT 

Absolute Maximum Ratings at Ta=25°C,Vss=OV unit 
Supply Votlage VDD -18 to +o. 3 v 
Input Voltage VIN VDD-0. 3 to +o. 3 v 
Output Voltage v0UT Output OFF VDD-0. 3 to +o. 3 v 
Allowable Power Dissipation Pamax Ta=65°C 0.9 W 
Operating Temperature Topg -30 to +65 °C 
Storage Temperature Tstg -55 to +125 °C 

Allowable Operating Range at Ta=25°C,Vss=OV min typ max 
Supply Voltage VDD 
Input High Level Voltage VIH VDD=-6. 5 to -16V 
Input Low Level Voltage VIL VDD=-8.0 to -16V 

vDD=-6. 5 to -av 
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-16 
--1 

VDD 
vDD 

-12 -6.5 
0 

vDD+2 
vDD+l 

unit 
v 
v 
v 
v 
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Electrical Characteristics at Ta=25°C,Vss=OV,VDD=-9 to -15V min typ max unit 
Output High Level Current 

ALARM l OUT, ALARM 2 OUT, IoH (1) VoH=Vss-2.5V 1.5 mA 
SLEEP OUT 
b&c,a&d IoH(2) v 0H=Vss-2. 5V 10 * mA 
lHz IoH (3) VoH=Vss-2.5V 15 * mA 
Other than above IOH(4) VoH=Vss-2. 5v 5 * mA 

Output Leak Current 
ALARM 1 OUT, ALARM 2 OUT, IoL(l) VoL=VDD 5 uA 
SLEEP OUT 
Other than above IoL(2) VoL=VDD 50 uA 

Input Leak Current 
ACIN Irn(l) VIH=Vss 5 uA 

IIL VIL=VDD -5 uA 
Input Current (Other than VIH(2) VIH=Vss 10 200 uA 
AC IN) 
Input Pin Open Voltage VI Lo pen Pin open VDD vDD+l v 
(Other than AC IN) 
Power Failure Detect Voltage VDet -6.5 -4.5 v 
Current Dissipation IDD VDD=-lOV 6 10 mA 
Oscillation Period CR INPUT Tosc Cl=0.0068uF,Rl=l50k 0.569 0.6250.681 mA 

ohm,VDD=-8V 

* : The segment output current is allowed max. 22mA for pins lOHRS-b&c, lOMINS 
a & d, and max. 33mA for pin lHz OUTPUT, and max. llmA for other than these 
pins in the range of 900mW of power dissipation. 

Main Characteristics : For fluorescent display 
Absolute Maximum Ratings at Ta=25°C,Vss=Ov 

tube (DH, N, S specifications) 
unit 

Supply Voltage VDD 
Input Voltage VIN 
Output Voltage VouT Output OFF 
Allowable Power Dissipation Pdmax Ta=70cc 
Operating Temperature Topg 
Storage Temperature Tstg 

Allowable Operating Range at Ta=25°C,Vss=OV 
Supply Voltage VDD 
Input high Level Voltage VIH 
Input Low Level Voltage VIL 

vDD=-6.5 to -21v 
vDD=-8.0 to -21v 
VDD=-6.5 to -8.0V 

-23 to +o. 3 
vDD-o. 3 to +o. 3 
vDD-o. 3 to +o. 3 

0.3 
-30 to +70 

-55 to +125 

min typ 
-21 -12 
-1 

vDD 
vDD 

Electrical Characteristics at Ta=25°C,Vss=Ov,vDD=-9 to -21v min typ 
Output High Level Current 

ALARM 1 OUT I ALARM 2 OUT I IOH(l) VoH=Vss-2. 5v 1.5 
SLEEP OUT 
b&c,a&d IoH(2) Vott=Vss-1. ov 2 
lHz IoH(3) Vott=Vss-L ov 3 
O.ther than above IOH(4) VoH=Vss-LOV 1 

Output Leak Current 
ALARM 1 OUT I ALARM 2 OUT I IoL(l) VoL=VDD 
SLEEP OUT 
Other than above IoL(2) VoL=VDD 

v 
v 
v 
w 

cc 
cc 

max unit 
-6.5 v 

0 v 
vDD+2 v 

vDD+l v 

max unit 

mA 

mA 
mA 
mA 

5 uA 

2 uA 
Continued on the next page. 
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Continued from the preceding page. 
Input Leak Current 

ACIN Im ( 1) Vrn=Vss 
IIL VIL=VDD 

Input current (Other than IIH(2) VIH=Vss 
AC IN) 

Input Pin Open Voltage (Other VILopen Pin open 
than AC IN) 

Power Failure Detect Voltage VDet 
Current Dissipation IDD 
Oscillation Period CR INPUT Tosc 

VDD=-lOV 
Cl=0.0068uF,Rl=l50k 

min typ max unit 

5 uA 
-5 UA 
10 200 uA 

VDD vDD+l v 

-6.5 -4.5 v 
6 10 mA 

o. 569 o. 625 0.681 mA 
ohm,VDD=-BV 

l. Display 
1-1.' 4-digit 7-segment static lighting system. 

Display font 

1-2. Display mode 
Time and alarm time 
display mode 

(12-hour system) 

(24-hour system) 

. Month/date display mode(l2-hour system) 

Seconds display mode 

Sleep display mode 

(24-hour system) 

(12-hour system) 
(24-hour system) 
(12-hour system) 

(24-hour system) 

1-3. Connection for lO's digit of hours 

12-hour system 
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l:OOAM to 12:59PM (lO's digit of 
hours:O blanking). 
0:00 to 23:59 (lO's digitofhours 
:0 blanking). 
1 1 tol2 31 (lO's digit of hours, 
10' s digit of minutes: 0 blanking) . 
1: 1 to31:12 (lO's digit of hours, 
10' s digit of minutes: 0 blanking) . 
0 00 to 9 59 (Digit No.l: Blanking~ 
0:00 to 9:59 (Disit No.l: Blanking). 
00 to 59 (Digits No. 1 and No. 2 : 
Blanking). 
:00 to :59 (Digits No. 1 and No. 2: 
Blanking). 

24-hour system 
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1-4. lHz output 
24-hour system : Used for segments a, d, g of digit No. 1. 

. 12-hour system: Real time (hours/minutes) display mode and alarm time 
display mode --- Flashing at a lHz rate. 
Month/date display mode, sleep display mode, seconds dis­
play mode --- OFF (Unlighted). 

1-5. Month/date display mode 

Di_<.li ts No.land No.2 D~its No . 1 and No. 2 
24-hour system Date Month 
12-hour system Month Date 

'--------

1-6. Power failure indication 
All ON-state segments flash at a lHz rate at all display modes. ~~- Power 
failure indication. 
Flashing to indicate power failure is released by applying the input to 
UPPER SET INPUT or LOWER SET INPUT. 

1-7. Display during backup operation 
When the count operation is performed (during backup operation) by CR-OSC 
oscillation frequency with no input applied to 50/60 Hz INPUT, all ON­
state segment outputs will be turned OFF. 

2. Input Organization 
2-1. Logic level 

. Logic "L" 
• Logic "H" 

2-2. AC INPUT 

v00 level 
Vss level 

. With built-in Schmidt circuit, the input iitY?edance is more than lMohm . 

. The clamp circuit for a voltage being more minus than Von is built in. 
2-3. CR INPUT 

• This consists of a Schmidt circuit and an open drain driver. 
2-4. Input pins other than above ~·1~t 

3. 
. Input pins with pull-down resistor. 

Output Organization 
All of segment output, 
drain type. 

vss 

alarm output, and sleep output are of P channel open 

4. Operation Description 
4-1. Display mode selection 

The display mode is selected by using SLEEP DISPLAY INPUT, ALARM 1 DISPLAY 
INPUT, ALARM 2 DISPLAY INPUT, and SECONDS DISPLAY INPUT. The order of 
priority given to these switch signals is as shown in Table 1. 

Table 1. Order of priority given to switch signals 

Switch input 
SLEEP ALARM 1 ALARM 2 

SECOND Display mode DISPLAY DISPLAY DISPLAY 

H - - - Sleep display 
L - H H Month/date display 
L H L - Alarm 1 display 
L H H L Alarm 1 display 
L L H L Alarm 2 display 
L L L H Seconds display 
L L L L Real time display 

Note "H" : Vss level is applied to input pin. 
"L" : VDD level is applied to input pin. 
"-" : vss level or v00 level is applied to input pin or input 

pin may be made open. 
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4-2. Time setting 
Time setting is executed by applying Vss level to UPPER SET INPUT and 
LOWER SET INPUT. 
When executing setting, no carry occurs from the low-order digit to the 
high-order digit. 
The operation contents at each display mode are as shown in Table 2. 

Table 2. Operation contents 

Display Setting 
Operation contents 

mode input 

Real UPPER Minutes advance at a 2Hz rate. 
time LOWER Minutes advance at a 2Hz rate. } No carry to hours occurs. 
display BOTH Minutes advance at a 5Hz rate. Seconds are cleared to 00. 

UPPER Hours of alarm 1 (alarm 2) ad-
Alarm 1 vance at a 2Hz rate. 
display LOWER Minutes of alarm 1 (alarm 2) 

} No carry to hours occurs. 
(alarm 2 advance at a 2Hz rate. 
di'splay) BOTH Minutes of alarm 1 (alarm 2) 

advance at a 5Hz rate. 

UPPER Month (date) advances at a 

Month/ 
2Hz rate. ( ) : 24-hour system. 

LOWER Date (month) advances at a No carry occurs from the 
date 2Hz rate. low-order digit to the 
display BOTH Date (month) advances at a high-order digit. 

5Hz rate. 

Sleep 
UPPER No operation. 

display 
LOWER Minutes of sleep timer subtract at a 2Hz rate. 
BOTH Minutes of sleep timer subtract at a 5Hz rate. 

UPPER Seconds counter stops running. 
LOWER Seconds are cleared to 00. Clearing continues until 

Seconds 
switch is released. 

display 
BOTH Each counter is reset at follows : 

Real time - 12:01AM (For 24-hour system, 0 :01) 
Alarm time - 12:00AM (For 24-hour system, 0:00) 
Month/date - 12 1 (For 24-hour system, 1:12) 

Note : BOTH means that Vss level signal is applied by pressing both 
switches of UPPER SET INPUT and LOWER SET INPUT. 

4-3. Alarm operation 
1) The 24-hour mode dual alarms of alarm 1 and alarm 2 are built in. The 

alarm outputs are each made available once in 24 hours. The time contents 
are displayed, read out, and set as shown in Table 1 and Table 2. 

2) The alarm 1 time and alarm 2 time can be set independently. When the 
alarm 1 time (alarm 2 time) coincides with the real time, ALARM 1 OUTPUT 
(ALARM 2 OUTPUT) will be turned ON (H level) and will be turned OFF (L 
level) automatically 59 minutes later. When the alarm 2 time coincides 
with the real time within 59 minutes after the alarm 1 time coincided 
with the real time, ALARM 2 OUTPUT will be turned ON and will be turned 
bFF automatically 59 minutes after the time with which the alarm 2 time 
coincided. 

I--w i th in 59 __,.,J,,,,__ . ___.J 
1 - minute~ 1 -1-- 59 minutes --1 

ALARM 1 OUTPUT ----

ALARM 2 OUTPUT---------

Coincidence of alarm coincidence of alarm Alarm OFF 
1 time with real time 2 time with real time 
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3) When the alarm 1 time and alarm 2 time, which are set at the same time, 
coincide with the real time simultaneously, ALARM 1 OUTPUT only will be 
turned ON and ALARM 2 OUTPUT will not be turned ON. 

4) ALARM OUTPUT release 
When the real time coincides with the alarm 1 time (alarm 2 time) and 
ALARM 1 OUTPUT (ALARM 2 OUTPUT) is turned ON, ALARM 1 OUTPUT (ALARM 2 
OUTPUT) can be turned OFF by applying H level to ALARM 1 OFF INPUT (ALARM 
2 OFF INPUT) • 

5) Alarm operation inhibit 
The following alarm operation is available corresponding to the level 
setting of ALARM 1 OFF INPUT and ALARM 2 OFF INPUT. 

ALARM 1 OFF INPUT ALARM 2 OFF INPUT Operation of alarm 1 Operation of alarm 2 

L L o o 

"L" 
"Hu 

: Voo level or open. 
: Vss level. 

x 0 

0 x 
x x 

"o" 
"x" 

: Normal operation. 
: Operation inhibit. 

time, ALARM OUTPUT 
Even if the alarm time coincides with the real 

will not be turned ON. 

6) Snooze operation 
If "H" level is applied to SNOOZE INPUT while ALARM OUTPUT is turned ON, 
ALARM OUTPUT will be turned OFF temporarily and will be turned ON 8 to 9 
minutes later. The snooze operation is available as often as you like. 

I W~thin 59 I• 59 minutes----""i 
14-- minutesl-+f ~ I 

ALARM 1 OUTPUT ~----'I L__bJ-a-t_o_9_nu-·n_u_t_e_s _____ I ___ _ 

Coincidence of alarm 
1 time with real time 

Snooze Alarm OFF 

When the alarm 2 time coincides with the real time during the snooze ope­
ration, the snooze operation will be released at this point of time and 
ALARM 2 OUTPUT will be turned ON. 

t..,w~tpin 59_! ~59 minutes . I r minutes "1 ii' ~ 

-___ _,I I Within 9 minutes 
ALARM 1 OUTPUT · · 

Coincidence of alarm 
l time with real time 

Snooze Coincidence of 
alarm 1 time with 
real time 

+ 
Alarm OFF 

7) Relation between alarm operation and sleep operation 
SLEEP OUTPUT is not turned ON while ALARM OUTPUT ls turned ON (includ­
ing the period of snooze operation). 
Contrary to this, even if the alarm time coincides with the real time 
while SLEEP OUTPUT is turned ON, ALARM OUTPUT will not be turned ON. 
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8) ALARM OUTPUT waveform 
For ALARM 1 OUTPUT, DC output signal is provided. For ALARM 2 OUTPUT, 
either of the following two output signals is selectable according as 
CR INPUT is oscillated or not. 

CR INPUT is 
oscillated. 

CR INPUT is 
conected to 
Vss· 

O. 5sec 

I· I· ·I 
0.5sec 

_Jm111moo 111111m11111111 

_J 

1m111111111111 

/ f 0 (~I . 6kHz) 

1111111111111111 l1mll_ 

L_ 

4-4. Sleep operation 
1) If "H" level is applied to SLEEP DISPLAY INPUT when all of ALARM 1 OUTPUT, 

ALARM 2 OUTPUT, and SLEEP OUTPUT are turned OFF, the sleep timer will be 
set to 59 minutes and SLEEP OUTPUT will be turned ON. When the sleep timer 
reaches 0 minutes after the lapse of 59 minutes, SLEEP OUTPUT will be turned 
OFF. 

2) If "H" level is applied to SLEEP DISPLAY INPUT while SLEEP OUTPUT is turned 
ON, the sleep timer will not be set to 59 minutes, but will display the re­
maining period of time. 

3) The sleep timer can be advanced fast as shown in Table 2. 
4) Sleep timer release 

If "H" level is applied to SNOOZE INPUT at other display modes than sleep 
display mode while SLEEP OUTPUT is turned ON, SLEEP OUTPUT will be turned 
OFF. If "H" level is applied to SNOOZE INPUT at the sleep display mode, 
the sleep timer will be preset to 59 minutes. (A simple touch of the swit­
ch permits 59 minutes to be set.) 

5) Relation between alarm operation and sleep operation 
Refer to 4-3-7). 

4-5. Backup operation 
1) JvDDJmin. for the normal operation of LSI inside is 6.5V. 
2) For the backup operation during power failure, the following actions are 

required. 
(1) A voltage of more than 6.5V must be applied across VDD and Vss· 
(2) CR INPUT must be oscillated with a frequency 32 times as high as 50Hz 

(or 60Hz) . 
In case of power failure, these (1) and (2) cause the internal reference 
clock to be changed-over automatically to the oscillation frequency at CR 
INPUT. 

3) When restored to normal from power failure, the reference clock will be 
changed-over automatically to 50/60Hz. 

4) Changeover operation time chart 

@: 

@: 
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50/60Hz 

CR lllllllllllllllmmmmllllllllllllllllllllllllllllll/lllllllllllllllllllllllml llllll llllllllll~lllll llllllll lllJlll I lllllilllllllllllfll llllllllllll llllllll llllll!llllllllJllrnlllllllll llllilif- Osc ~ 11 at in g at f o 

• _1 1_ Counting _I_ 
Counting at 50 (60) Hz--.., r- at fo/ 32 --r-- counting at 50 (60) Hz 

t t 
® ® 

When there is no input applied to 50/60Hz INPUT for T x 64 (sec.), the 
reference frequency will be changed-over from 50/60Hz 0 to f 0 I 32 Hz. 
The momemt 50/60Hz INPUT receives the input, the reference frequency 
will be changed-ove:\'." from fo I 32 to 50/60 Hz. 
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5) Rejection of interference noise to radio 
By stopping oscillation at CR INPUT during application of AC power supply 
and starting oscillation simultaneously with power failure, the interferen­
ce noise to radio due to oscillation at CR INPUT can be rejected. (Refer 
to Application Circuit.) 

6) Segment output during backup operation 
During the period from @to® shown in the time chart in 4) , all segment 
outputs are turned OFF automatically. 

4-6. Commercial frequency and its selection 
1) The commercial frequency is inputted from 50/60Hz INPUT. This pin contains 

a Schmidt circuit to prevent malfunction due to external noise. It is ne­
cessary to use this pin in coniunction with a CR filter having 100 to 1000 
kohm and O.OluF to prevent LSI breakdown due to high-voltage impulse, etc. 
from the commercial power supply. 

2) 50Hz or 60Hz is selected by use of 50/60Hz SELECT. 
50Hz : 50/60Hz SELECT is set at "H" level (Vss). 
60Hz : 50/60Hz SELECT is set at "L" level (VDD) or is made open. 

4-7. 12/24-hour system selection 
The display content is selected as follows by use of 24/12 HRS SELECT. 

24 I 12HRS SELECT· Real time and alarm time 
Month/date 

Didits No. 1 Didits No. 1 
an No. 2 an No.2 

"H" level (Vssl 24-hour system Date Month 

nL" level (VDol 12-hour system Month Date 
or open 

5. Functional Table of Rank Products 

Rank 
Display tube 

Remarks 
LED (red) Fluorescent display tube 

LM8364 D 0 

LM8364 DH 0 

LM8364 N 0 0 

LM8364 S 0 0 For use in industrial 
applications 
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Use 

P MOS LSI 

Dual-Alarm Digital Clock 

Alarm clock (Dual alarm) • 
Clock radio (Dual alarm) • 
ON/OFF timer for household electric appliances. 

~ 1499A 

Functions 
Real time display function and month/date display function. 

• Dual-alarm output function with snooze function. 
• Sleep timer function (Max. 59 minutes). 

Features 
1. P channel ED MOS LSI on a single chip. 
2. Possible to direct drive LED (5mA or more, red LED) : LM8365D 
3. Possible to direct drive fluorescent display tube (Light-up voltage 21V 

or les·s) : LM8365DH 
4. Wide range of operating ~oltage (-6.5 to -16 V). 
5. 24-hour mode dual-alarm function. For one alarm output, DC output signal 

is provided. For the other alarm output, DC output signal or approximately 
1600Hz modulation output signal (ON/OFF at a lHz rate) can be selected. 
Each alarm has its own alarm output signal. 

6. Battery backup function (On-chip backup CR oscillator). 
7. Month/date display function. 
8. Sleep timer function (On-chip presettable max. 59-rninutes coundown timer). 
9. Repeatedly usable snooze function. 

10. 50Hz or 60Hz is usable as reference frequency. 
11. Possible to select 12-hour system with AM/PM display or 24-hour system. 
12. Power failure indicating function (All digits flashing). 
13. Clock input noise suppressor. 
14. Symmetrical pin assignment against LM8364 (Mirror-image pin assignment). 

Related Products : LM8361, LM8362, LM8363, LM8364, LM8368, LM8460, LM8560 

Pin Assignment 

ALARM2 aJTPUT CR INPUT 
PM OUTPUT PM OUTPUT 
10 fRS b&<: 1 Hz OUTPUT 

HRS- f 24 12 HR SELECT 
HRS-g ALARM2 DISPLAY INPUT 
HRS-a 50 6QHz SELECT 
fflS-b 50 60Hz INPUT 
HRS-d UPPER SET INPUT 
HRS- c LOWER SET INPUT 
IRS-• SECONDS DISPLAY INPUT 

10 MINS- f ALARM 1 DISPLAY INPUT 
10 MINS-g SLEEP DISPLAY INPUT 

10MINSa&d VQO 
10 MJNS-b ALARM2 OFF INPUT 
10 MINS-• SLEEP OUTPUT 
'IOMINS-c ALARM 1 OFF INPUT 

MINS-f ALARM 1 OUTPUT 
MINS-g SNOOZE INPUT 
MINS-a Vss 
MINS-b MINS-c 
MINS-•.,_ ____ __,- MINS-d 
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Case Outline 3014A-D42IC 
(unit:mm) 
~ » c: :: ::~~~-::: ::J[~ 
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SANYO: DIP42 
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Application Circuits 
(a) LED display (Common cathode) , 12-hour system, Backup operation automatic 

changeover circuit (Suppression of interference noise to radio) 

'&" Baek up battery 

50/60Hz 24/12 WN- UPP. AL.ARM SECO- SLEEP AL.ARM! SNQ.. ALAR- ALAR-
SELECT llR ER ER D!SP!AY NlS DISPI: <FF OZE ~ M2 

SELE· SET SET DISPI: AV DI OFF 
V55 CT AV L AL.ARM! 

LM8365 

HRS 10 MINS MINS 

ela&dbgc def ab 

i-;;FBYa-z?~ 
L ___ - ____________ __i 

Common Cathode 

OUT 

SLEEP 
OUT 

ALARM2 
OUT 

I 
I 
I 
I 
I 

27k 

L ______ _ 

-v 

; 
I 

__ J 

~-------=r' ____ ____J Noise suppressor 
----------·-- (Refer to 4-5-5.) 

60Hz 50Hz 

RI I 30k I 50k 

Cl 

fo 

0.0068µ 

I .92kHz 

0.0068µ 

I .6kHz 

(b) 6-digit display (Real time+date, 12-hour system) 

LM 8365 

SEC 

OUTPUT 

10k 

DISPLAY A : SANYO SL-1424 

II a : SANYO SL- I 222 or SL-I 272 

V55 

UPPER 

LOWER 

~~2 SNZ 

Yoo 

1k 
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(c) 6-digit display (Real time+seconds) 

SQ/60Hz INPUT L M 8365 

VDO 
vss SEC SLP 

100k 

100k 

DISPLAY A : SANYO SL-1424 

11 B : SANYO SL-1222 o>; SL-1272 

ALM1 ALM1 
SET OFF 

Vss 

UPPER 

LOWER 
ALM2 mzsNZ SET 

l 
vss vss 

Voo 
1 k 

°) 
Vss 

(d) ON/OFF timer, LED display (Common cathode), 12-hour system, Backup 
operation automatic changeover circuit (Suppression of interference noise 
to radio) 

~Back up ball~ry 
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50/liOHz 2412 LOW. UPP. ALARM SECO- SLEEP ALARM! StD-ALAR- ALARM2 
SELECT HR ER ER DISPl.AY NJ§ DJSPI: OFF OZE M2 OFF 
Vss se..LE-SET SET DA'r~ AY ~1if ALARM! 

LM8365 

HRS 10MINS MINS 

OUT 
ALWf 2 1--jf-------+~ 

SLEEP 
OUT 8.2k 

c e f a&.d b c d e f a b c CR lf'<PU 

SL-1424 
r--------- ---------, 

I 
I 
I 
I 
I 

1 
I 
I 
I 
I 
L----

It 
I I 

n 
I I 

-- - -- ---- ____ _J 
Common Calhodo 

Alarm l 
ALARM 2 

ON time 
OFF time 

,-----------1 
I I 

.--+----;<~ I 
I 
I 
I 
I 
I 
I 
I 

I I L _________ _J 

Noise ·suppressor 
(Refer to 4-5-5.) 

60Hz 50Hz 

RI 130k 150k 

Cl 0.0068µ 0.0068µ 

fo I .92kHz I .6kHz 
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Equivalent Circuit Block Diagram 

CR "-----J 

-·~-------------

~~Hz <>--­

~~~~~ r>-----------"' 

SLEEP DISPLAY 
.ALARM1 DISPLAY 
.AL.ARM2 DISPLAY 
SECONDS DISPLAY 

LOWER SET ---------­
UPPER SET _____,.. 

Voll~ 

Vss~ 

Main Characteristics : For LED (D, N, s specifications) 
Absolute Maximum Ratings at Ta=25°c, Vss=ov 

Supply Voltage VDD 
Input Voltage VIN 
Output Voltage VouT 
Allowable Power Pdmax 
Dissipation 
Operating Temperature 
Storage Temperature 

Topg 
Tst9' 

Output OFF 
Ta=65°C 

Allowable Operating Range at Ta=25°C, Vss=OV 
Supply Voltage VDD 
Input High Level VIH VDD=-6.5 to -16V 

Voltage 
Input Low Level VIL VDD=-8.0 to -16V 
Voltage VDD=-6.5 to -8V 

CODE 
CONVERT 
AND 
OUTPUT 
DRIVERS 

-18 

TO 10S 
OF HOURS 
DIGIT 

TO HOURS 
DIGIT 

1010s 
OF MINUTES 
DIGIT 

TO MINU1ES 
DIGIT 

to +0.3 
VDD-0.3 to +0.3 
VDD-0.3 to +0.3 

0.9 

-30 to +65 
-55 to +125 

min typ max 
-16 -12 -6.5 
-1 0 

VDo Voo+2 
Voo voo+l 

unit 
v 
v 
v 
w 

oc 
oc 

unit 
v 
v 

'v 
v 
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Electrical Characteristics at Ta=25°C,Vss=OV, min typ max unit 
Voo=-9 to -15V 
Output High Level Current 

ALARM 1 OUT, ALARM 2 OUT I IOH(l) VoH=Vss-2.5V 1.5 mA 
SLEEP OUT 
b & c, a & d IoH(2) VoH=Vss-2.5V 10 * mA 
lHz IOH(3) VoH=Vss-2.5V 15 * mA 
Other than above IOH(4) VoH=Vss-2.5V 5 * mA 

Output Leak Current 
ALARM 1 OUT, ALARM 2 OUT, IOL(l) VoL=Voo 5 uA 
SLEEP OUT 
Other than above IOL(2) VoL=Voo 50 uA 

Input Leak Current 
ACIN IIH(l) Vrn=Vss 5 uA 

IIL VIL=Voo -5 uA 
Input Current (Other than IIH (2) Vrn=Vss 10 200 uA 
AC IN) 
Input Pin Open Voltage VILopen Pin open VDD VDD+l v 
(Other than AC IN) 
Power Failure Detect Voltage Voet -6.5 -4.5 v 
Current Dissipation Ion Voo=-lOV 6 10 mA 
Oscillation Period CR INPUT Tosc Cl=0.0068uF, 0.569 0.625 0.681 mA 

Rl=l50Kohm,Voo=-8V 

* : The segment output current is allowed max. 22mA for pins lOHRS-b&c, lOMINS 
a & d, and max. 33mA for pin lHz OUTPUT, and max. llmA for other than these 
pins in the range of 900mW of power dissipation. 

Main Characteristics : For fluorescent display tube (DH, 
Absolute Maximum Ratings at Ta=25°c,vss=OV 

Supply Voltage VDD 
Input Voltage VIN 
Output Voltage VouT Output OFF 
Allowable Power Dissipation Pdmax Ta=70°C 
Operating Temperature Topg 
Storage Temperature Tstg 

Allowable Operating Range at 
Supply Voltage 

Ta=25°C,Vss=OV 

Input High Level Voltage 
Input Low Level Voltage 

Von 
Vrn 
VIL 

Voo=-6.5 to -21v 
Voo=-8.0 to -21v 
Voo=-6.5 to -8.0V 

Electrical Characteristics at Ta=25°C,Vss=OV, 
Voo=-9 to -21v 
Output High Level Current 

ALARM 1 OUT, ALARM 2 OUT,IOH(l) VoH=Vss-2.5V 
SLEEP OUT 
b & c, a & d IOH(2) VoH=Vss-1.0V 
lHz IOH(3l VoH=Vss-1.0V 
Other than above IOH(4) VoH=Vss-1.0V 

Output Leak Current 
ALARM 1 OUT, ALARM 2 OUT,IOL(l) VOL=VDD 
SLEEP OUT 
Other than above IOL(2) VOL=VDD 

N, s specifications) 

-23 to +0.3 
Voo-0.3 to +0.3 
Voo-0.3 to +0.3 

0.3 
-30 to +70 

min 
-21 
-1 

Von 
Von 

min 

1.5 

2 
3 
l 

-55 to 

typ 
-12 

typ 

+125 

max 
-6.5 

0 
voo+2 
Voo+l 

max 

5 

2 

unit 
v 
v 
v 
w 

oc 
oc 

unit 
v 
v 
v 
v 

unit 

mA 

mA 
mA 
mA 

uA 

uA 

Continued on the next page. 
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Continued from the preceding page. 

Input Leak Current 
ACIN 

Input Current (Other 
than AC IN) 

Input Pin Open Voltage 
(Other than AC IN) 

IIH(l) 
IIL 
Im (2) 

Vrn=Vss 
VIL=VDD 
vrn=vss 

VILopen Pin open 

min 

-5 
10 

VDD 

typ max unit 

5 uA 
uA 

200 uA 

VDD+l v 

Power Failure Detect Voltage VDet -6.5 -4.5 v 
Current Dissipation IDD VDD=-lOV 

Cl=0.0068uF, 
Rl=l50Kohm, 
VDD=-SV 

6 10 mA 

Oscillation Period CR INPUT Tosc 0.569 0.625 0.681 mA 

l. Display 
1-1. 4-digit 7-segment static lighting system. 

Display font 

1-2. Display mode 
Time and alarm time 
display mode 

I 
I 
~~LIC/ 
L _I I _I II 

I !/ ti It 
I I I I LJ 

(12-hour system) l:OOAM to 12:59PM (lO's digit of 
hours:O blanking). 

(24-hour system) 0:00 to 23:59 (lO's digit of 
hours:O blanking). 

• Month/date display mode(l2-hour system) 1 1 to 12 31(10's digit of 
hours, lO's digit of minutes: 
0 blanking) . 

(24-hour system) 1: 1 to 31:12 (lO's digit of 
hours, lO's digit of minutes: 0 
blanking). 

Seconds display mode (12-hour system) 0 00 to 9 59 (Digit No.l:Blanking). 
(24-hour system) 0:00 to 9:59 (Digit No.l:Blanking). 
(12-hour system) 00 to 59 (Digits) No.l and No.2: Sleep display mode 

Blanking). 
(24-hour system) :00 to 59 (Digits No. 1 and No.2 

: Blanking) . 

1-3. Connection for lO's digit of hours 

12-hour system 24-hour system 

1-4. lHz output 
24-hour system 

· 12-hour system 
Used for segments a, d, g of digit No.l. 
Real time (hours/minutes) display mode and alarm time 

display mode -- Flashing at a lHz rate. 
Month/date display mode, sleep display mode, seconds 
display mode ~- OFF (Unlighted) . 
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1-5. Month/date display mode 
Digits No.l and No.2 Digits No.l and No.2 

24-hour system Date Month 
12-hour system Month Date 

1-6. Power failure indication 
All ON-state segments flash at a !Hz rate at all display mode.-~Power 
failure indication. 
Flashing to indicate power failure is released by applying the input to 
UPPER SET INPUT or LOWER SET INPUT. 

1-7. Display during backup operation 
When the count operation is performed (during backup operation) by CR-OSC 
oscillation frequency with no input applied to 50/60 Hz INPUT, all ON­
state segment outputs will be turned OFF. 

2. Input Organization 
2-1. Logic level 

· Logic "L" 
• Logic "H" 

2-2. AC INPUT 

VDD level 
Vss level 

·With-built-in Schmidt circuit, the input impedance is more than lMohm. 
· The clamp circuit for a voltage being more minus than VDD is built in. 

2-3. CR INPUT 

driver.':'~~itt . This consists of a Schimdt circuit and an open drain 
2-4. Input pins other than above 

· Input pins with pull-down resistor. 

3. Output Organization vss 

All of segment output, alarm output, and sleep output are of P channel open 
drain type. 

4. Operation Description 
4-1. Display mode selection 

The display mode is selected by using SLEEP DISPLAY INPUT, ALARM DISPLAY 
INPUT, ALARM 2 DISPLAX INPUT, and SECONDS DISPLAY INPUT. The order of 
priority given to these switch signals is as shown in Table 1. 

Table 1. Order of priority given to switch signals 
Switch input 

SLEEP ALARM 1 ALARM 2 
Display mode 

DISPLAY DISPLAY DISPLAY 
SECOND 

H - - - Sleep display 
L - H H Month/date display 
L H L - Alarm 1 dispaly 
L H H L Alarm 1 dispaly 
L L H L Alarm 2 display 
L L L H Seconds display 
L L L L Real time display 

Note "H" vss level is applied to input pin. 
"L" VDD level is applied to input pin. 

" - " Vss level or VDD level is applied to input pin or input 
pin may be made open. 

4-2. Time setting 

590 

Time setting is executed by applying Vss level to UPPER SET INPUT and 
LOWER SET INPUT. 
When executing setting, no carry occurs from the low-order digit to the 
high-order digit. 
The operation contents at each display mode are as shown in Table 2. 
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Table 2. Operation contents 

Display Setting 
Operation contents 

mode input 
Real UPPER Minutes advance at a 2Hz rate. 
time LOWER Minutes advance at a 2Hz rate.} No carry to hours occurs. 
display BOTH Minutes advance at a 5Hz rate. Seconds are cleared to 00. 

1--~__;:_~~+--u-P_P_E~R~~i-,.H~o-u_r_s~-o~f~a~l~a-r-m~~l~(~a~l~a-r-m~~2~)~a-d~v-a~n~c-e~a~t~a~=2=H~z·--r-a~t-e-.~~-~~~~-1 

Alarm 1 LOWER Minutes of alarm 1 (alarm 2) 
display advance at a 2Hz rate. 

carry to hours occurs. (alarm 2 BOTH Minutes of alarm 1 (alarm 2) 
display) advance at a 5Hz rate. 

Month/ 
date 
display 

Sleep 
display 

Seconds 
display 

UPPER 

LOWER 

BOTH 

UPPER 
LOWER 
BOTH 
UPPER 
LOWER 

BOTH 

Month (date) advances at a 
2Hz rate. 
Date (month) advances at a 
2Hz rate. 
Date (month) advances at a 
5Hz rate. 
No operation. 

} 

~o) c:r~i-:~~~r=y~=~:·the 
low-order digit to the 
high-order digit. 

Minutes of sleep timer subtract at a 2Hz rate. 
Minutes of sleep timer subtract at a 5Hz rate. 
Seconds counter stops running. 
Seconds are cleared to 00. Clearing continues until switch 
is released. 
Each counter is reset at follows : 

Real time -- 12:01AM (For 24-hour system, 0:01) 
Alarm time~ 12:00AM (For 24-hour system, 0:00) 
Month/date~ 12 1 (For 24-hour system, 1:12) 

Note: BOTH means that Vss level signal is applied by pressing both switches 
Of UPPER SET INPUT and LOWER SET INPUT. 

4-3. Alarm operation 
1) The 24-hour mode dual alarms of alarm 1 and alarm 2 are built in. The 

alarm outputs are each made available once in 24 hours. The time contents 
are displayed, read out, and set as shown in table 1 and Table 2. 

2) The alarm 1 time and alarm 2 time can be set independently. When the 
alarm 1 time (alarm 2 time) coincides with the real time, ALARM 1 OUTPUT 
(ALARM 2 OUTPUT) will be turned ON (H level) and will be turned OFF 
(L level) automatically 59 minutes later. When the alarm 2 time 
coincides with the real time within 59 minutes after the alarm 1 time 
coincided with the real time. ALARM 2 OUTPUT will be turned ON and will 
be turned OFF automatically 59 minutes after the time with which the 
alarm 2 time coincided. 

Within 59 r minutes T- 59 minutes --1 
ALARM 1 OUTPUT ~----' 

ALARM 2 OUTPUT ~---------' 

t 
Coincidence of alarm 

t 
Coincidence of alarm Alarm OFF 

1 time with real time 2 time with real time 

3) When the alarm 1 time and alarm 2 time, which are set at the same time, 
-coincide with the real s~multaneously, ALRAM 1 OUTPUT only will be 
turned ON and ALARM 2 OUTPUT will not be turned ON. 
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4) ALARM OUTPUT release 
When the real time coincides with the alarm 1 time (alarm 2 time) and 
ALARM 1 OUTPUT (ALARM 2 OUTPUT) is turned ON, ALARM 1 OUTPUT (ALARM 2 
OUTPUT) can be turned OFF by applying H level to ALARM l OFF INPUT 
(ALARM 2 OFF INPUT) . 

5) Alarm operation inhibit 
The following alarm operation is aviable corresponding to the level 
setting of ALARM 1 OFF INPUT and ALARM 2 OFF INPUT. 

ALARM 1 OFF INPUT ALARM 2 OFF INPUT O_E_eration of alarm 1 Operation of alarm 2 

f--

,,. L 
H 

L 
H 

L 
L 
H 
H 

"L" Voo level or open. 
"H" Vss level. 
"o" Normal operation. 

0 0 

x 0 

0 x 
x x 

"x" Operation inhibit. Even if the alarm time coincides with the 
real time, ALRM OUTPUT will not be turned ON. 

6) Snooze operation 
If "H" level is applied to SNOOZE INPUT while ALARM OUTPUT is turned ON, 
ALARM OUTPUT will be turned OFF temporarity and will be turned ON 8 to 9 
minutes later. The snooze operation is available as often as you like. 

I Within 59 r-----;- 59 minutes ---+! 
~minutes .., /-'"- 8 to 9 minutes I 

ALARM l OUTPUT 

Snooze 

t 
Coincidence of alarm 
1 time with real time 

Snooze Alarm OFF 

When the alarm 2 time coincides with the real time during the snooze 
operation, the snooze operation will be released at this point of time 
and ALARM 2 OUTPUT will be turned ON. 

k.Wi thin 5 tJ ,. I,..__ 59 minutes ~ 
I-minutes -1 1 1- I 

ALARM 1 OUTPUT 

ALARM 2 OUTPUT 

• Coincidence of alarm 
1 time with real time 

Within 9 minutes 

t 
snooze Coincidence of Alarm OFF 

alarm 1 time with 
real time 

7) Relation between alarm operation and sleep operation 
SLEEP OUTPUT is not turned ON while ALARM OUTPUT is turned ON 
(including the period of snooze operation). 
Contrary to this, even if the alarm time coincides with the real time 
while SLEEP OUTPUT is turned ON, ALARM OUTPUT will not be turned ON. 
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8) ALARM OUTPUT waveform 
For ALARM 1 OUTPUT, DC output signal is provided. For ALARM 2 OUTPUT, 
either of the following two output signals is selectable according as 
CR INPUT is oscillated or not. 

CR INPUT is 
oscillated. 

CR INPUT is 
conected to 
vss 

4-4. Sleep operation 

0.5 sec. 0.5 sec. 
le •i• •I f 0 (CO:J .6kHz) 

__J-11m111~11111111~11 -...111111~11111111~1111-im11rn~11111111~1111--..111•111,1~1111111~frw.L_ 

1) If "H" level is applied to SLEEP DISPLAY INPUT when all of ALARM 1 
OUTPUT, ALARM 2 OUTPUT, and SLEEP OUTPUT are turned OFF, the sleep timer 
will be set to 59 minutes and SLEEP OUTPUT will be turned ON. When the 
sleep timer reaches O minutes after the lapes of 59 minutes, SLEEP OUTPUT 
will be turned OFF. 

2) If "H" level is applied to SLEEP DISPLAY INPUT while SLEEP OUTPUT is 
turned ON, the sleep timer will not be set to 59 minutes, but will dis­
play the remaining period of time. 

3) The sleep timer can be advanced fast as shown in Table 2. 
4) Sleep timer release 

If "H" lei.rel is applied to SNOOZE INPUT at other display modes than sleep 
display mode while SLEEP OUTPUT is turned ON, SLEEP OUTPUT will be turned 
OFF. If "H" level is applied to SNOOZE INPUT at the sleep display mode, 
the sleep timer will be preset to 59 minutes. (A simple touch of the 
switch permits 59 minutes to be set.) 

5) Relation between alarm operation and sleep operation 
Refer to 4-3-7) 

4-5. Backup operation 
1) !VoDI min. for the normal operation of LSI inside is 6.5V. 
2) For the backup operation during power failure, the following actions are 

required. 
(1) A voltage of more than 6.5V must be applied across VDD and Vss. 
(2) CR INPUT must be oscillated with a frequency 32 times as high as 50Hz 

(or 60Hz) . 
In case of power failure, these (1) and (2) cause the internal reference 
clock to be changed-over automatically to the oscillation frequency at 
CR INPUT. 

3) When restored to normal from power failure, the reference clock will be 
changed-over automatically to 50/60Hz. 

4) Changeover operation time chart 

@: 

®= 

50/60Hz ~------~ 

Counting at 50(60)Hz~ j.ccounting+-counting at 50(60)HZ 
t at f 0 /32 t 

@ @ 1 
When there is no input applied to 50/60Hz INPUT forf x 64(sec.), 
the reference frequency will be changed-over from 50/gOHz to fo/32Hz. 
The momemt 50/60Hz INPUT receives the input, the reference frequency 
will be changed-over from fo/32 to 50/60Hz. 
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5) Rejection of interference noise to radio 
By stopping oscillation at CR INPUT during application of AC power supply 
and starting oscillation simultaneously with power failure, the inter­
ference noise to radio due to oscillation at CR INPUT can be rejected. 
(Refer to Application Circuit.) 

6) Segment output during backup operation 
During the period from@ to@ shown in the time chart in 4), all segment 
outputs are turned OFF automatically. 

4-6. Commercial frequency and its selection 
1) The commercial frequency is inputted from 50/60Hz INPUT. This pin 

contains a Schmidt circuit to prevent malfunction due to external noise. 
It is necessary to use this pin in conjunction with a CR filter having 
loo to lOOOKohm and O.OluF to prevent LSI breakdown due to high-voltage 
impulse, etc. from the commercial power supply. 

2) 50Hz or 60Hz is selected by use of 50/60Hz SELECT. 
50Hz : 50/60Hz SELECT is set at "H" level (Vssl . 
60Hz : 50/60Hz SELECT is set at "L" level (VDDl or is made open. 

4-7. 12/24-hour system selection 
The display content is selected as follows by use of 24/12 HRS SELECT. 

24/12 HRS SELECT Real time and alarm time 
Month/date 

Digits No.l Digits No.l 
and No.2 and No.2 

"H" level (Vss) 24-hour system Date Month 
"L" level (VDD) 12~hour system Month Date 
or open 

- -
5. Functional Table of Rank Products 

Rank 
Display tube 

Remarks 
LED (red) l"luorescent display tube 

LM8365D 0 

LM8365DH 0 

LM8365N 0 0 

LM8365S 0 0 For use in industrial 
applications 
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Use 
Alarm clock 
Clock radio 
Timer for home appliances 
Display of time elapsed 

P MOS LSI 

Digital Clock Alarm 

® 1496A 

Functions 
Real time display 

. Alarm with snooze function 
· Sleep timer (59 minutes max.) 

Features 
LM8368D: LED (red) use 
LM8368DH: FLT use 
LM8368DG: LED (crystal green) use 
Battery backup is avaiable for all Type Nos. 
Single-chip P-Channel ED MOS LSI 
Possible to direct drive an LED (5mA or more, red LED): LM8368D 
Possible to airect drive a fluorescent display tube (light-up voltage 21V or 
less): LM8368DH 
Wide operating voltage range (-6.5 to -16V) : LM8368D 
50Hz or 60Hz is usable as reference frequency. 
Two selections of display mode (AM/PM 12-hour display mode or 24-hour 
display mode) 
24-hour alarm function 
Repeatedly usable snooze function 
Presettable 59-minute down counter (sleep timer) 
Automatic decrement function of sleep timer 
Power failure indicating function (all digits flashing) 
Blanking pin for blanking out display (connectable in parallel with other 
LSI of P-channel open drain output type) 
Clock input noise eliminator 

Related Type Nos. 
• LM8361, LM8362, LM8363, LM8364, LM8365, LM8460, LM8560 

Pin Assignment PMOUTPUT 

IHZ OUTPUT 
12 1.4 HRS SELEtT 

BLANKING INPUT x 
50 a>HZ SELECT 

!iO S>HZ INPUT 
FAST SET INPUT 
SLOW SET INPUT 

SEC<l'IOS DISf'l.A\l INPUI' 
ALARM DISPIAY INPUT 
SLEEP DISPLAY INPUT 

Yoo 
vss 

51..EEPWTPUT 
ALARlot a'F IN PUr 

ALARM OUTPUr 
SNOOZE INPUT 

OUTPUTca.tMCN SORE 
MINS- c 
MINS·d 

AM OUrPUI' 
HOIJIS·b&.c 
HRS-! 
HRS·g 
HRS· a 
HRS-b 
HRS·d 
HRS·c 
HRS·• 
10 MINS-t 
IOMINS.g 
IOMINS-a&.d 
10 MINS-b 
IOMINS·• 
IOMINS·c 
MINS-t 
MINS.q 
MINS-a 
MINS-b 
MINS-c 

Case Outline 3013A-D40IC 
(unit:mm) 

~:::::::::::::::::~ Hl 
I~~~ 
! ~ 

o.s z. z!l47 
SANYO: DIP40 
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Equivalent Circuit Block Diagram 

~~0----------------~ 
SOURCE 

l~o---------------

!ll/60Hz 
INPUT 

SNOOZE 

SLHPOUT 

OUTPUT 
DRIVERS 

DI~ 0-----------------l 
DI~ 0-----------------l 

~~ o----
BLANll11G o----------------1 sUM<Nr 

INPur o---- DETCCT<Jl 
SLOWSEI' 
FISr SET <r-­

Vss cr-­
voo er--

Main Specifications for LM8368D (red LED) 
Absolute Maximum Ratings at Ta~25cc 

Maximum Supply Voltage VDD -18 

Input Voltage VIN voo-o.3 
Output Voltage VOUT Output pin OFF VDo-0.3 
Allowable Power Dissipation Pct max Ta=70cc 

b,c] 
~~~L 

<iglt 
!Hz 

to HOURS 
digit 

to !Os 
ot MINUlES 
digit 

to MINl.fiS 
digit 

to +0.3 
to +0.3 
to +0.3 

0.9 
Operating Temperature Topg -30 to +70 
Storage Temperature Tstg -55 

Allowable Operating Ranges at 
Supply Voltage 
Input "H"-Level Voltage 
Input "L"-Level Voltage 

Electrical Characteristics at 
Output "H"-Level Current 

ALARM OUT, SLEEP OUT 
b&c(l2H mode), a&d, !Hz 
PM(24H mode) 
Other than above 

Output Leakage Current 
ALARM OUT, SLEEP OUT 
Other than above 

Current Dissipation 

596 

Ta=25cc, Vss=OV min typ 

voo -16 -12 

VIH -1 

VIL VDo~-8V Voo 
VDo>-8V Voo 

Ta=25cc, Vss=OV, VDo=-12V±2V 

IoH(l) VoH=Vss-2V 
IoH(2) VoH=Vss-2.SV 
IOH(3) VoH=Vss-2.5V 
IQH(4) VoH=Vss-2.5V 

IQL(l) VoL=Voo 
IOL(2) VoL=VoD+l,-8V 
Ioo Voo=-12v 

to +125 

max 
-6.5 

0 
voo+2 
voo+l 

min typ 

0.5 
10 
20 

5 

3 

unit 
v 
v 
v 
w 

cc 
cc 

unit 
v 
v 
v 
v 

max unit 

mA 
mA 
mA 

Note 1 mA 

5 uA 
50 uA 

5.5 mA 



LM8368 

Continued from the preceding page. 

Note 1: llmA max. is allowed in the range where the power dissipation is 900mW 
and l.2W at Ta=70°C and 25°C respectively. 

Main Specifications for LM8368DH (FLT) 
Absolute Maximum Ratings at Ta=25°c, Vss=OV 

Maximum Supply Voltage VDD 
Input Voltage VIN 
Output Voltage VouT Output pin 
Allowable Power Dissipation Pd max. Ta=70°C 
Operating Temperature Topg 
Storage Temperature Tstg 

OFF 

Allowable Operating Ranges at 
Supply Voltage 

Ta=25°C, 
Vno 
Vrn 
VIL 

Vss=OV min 
-21 

-1 Input "H"-Level Voltage 
Input "L"-Level Voltage VDD~-av 

Voo>-av 
VDD 

Electrical Characteristics at Ta=25°C, 
Vss=OV,Voo=-lOV to-21V 
Output "H"-Level Current 

ALARM OUT, SLEEP OUT 
b&c(l2H mode}, a&d, lHz 
PM(24H mode) 
Other than above 

Output Leakage Current 
ALARM OUT, SLEEP OUT 
Other than above 

Current Dissipation 

IOH(l) 
IoH(2} 
IOH(3) 
IOH(4} 

IOL(l} 
IOL(2) 
Ioo 

Vno 

VoH=Vss-2V 
VoH=Vss-1.0V 
VoH=Vss-1.0V 
VoH=Vss-1.0V 

VOL=Voo 
VoL=Von 
Vno=-12V 

Main Specifications for LM8368DG (crystal green LED) 
Absolute Maximum Ratings at Ta=25°c,vss=O 

Maximum Supply Voltage VDD 
Input Voltage VIN 
Output Voltage VouT Output pin OFF 
Allowable Power Dissipation Pd max. Ta=25°C 

Operating Temperature 
Storage Temperature 

Topg 
Tstg 

Ta=70°C 

Allowable Operating Ranges at Ta=25°C, Vss=OV 
Supply Voltage Vno Display drive mode 

unit 
-23 to +0.3 v 

Vno-0.3 to +0.3 v 
Voo-0.3 to +0.3 v 

0.2 w 
-30 to +70 oc 

-55 to +125 oc 

typ max unit 
-6.5 v 

0 v 
von+2 v 
Voo+l v 

min typ max 

0.5 
2 
4 
1 

5 
5 

3 5.5 

-22 to +0.3 
Voo-0.3 to +0.3 
Von-0.3 to +0.3 

1. 2 
0.9 

-30 to +70 
-55 to +125 

min typ 
-20 -18 

unit 
v 
v 
v 
w 
w 

oc 
oc 

max 
-16 

unit 

mA 
mA 
mA 
mA 

uA 
uA 
mA 

unit 
v 

Battery backup mode -20 -6.5 v 
Input "H"-Level Voltage 
Input "L" .... Level Voltage 

VIH 
VIL Vnn~-8V 

voo>-av 

-1 
Von 
VElB 

0 v 
vno+2 v 
Voo+l v 
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Electrical Characteristics at Ta=25°C, 
Vss=OV, VDo=-18 to ±2V 
Output "H"-Level Current 

ALARM OUT, SLEEP OUT IOH(l) VoH=Vss-2V 
b&c(l2H mode), a&d, !Hz IOH(2) VDD=-16V, 

VoH=Vss-2.5V 
PM ( 24H mode) IoH (3) VDD=-16V, 

VoH=Vss-2.5V 
Other than above IOH(4J: VDD=-16V, 

VoH=Vss-2.5V 
Outpu~ Leakage Current 

ALARM OUT, SLEEP OUT IOL(l) VoL=VDD 
Other than above IOL (2) VoL=VDo+ 1. 8V 

Current Dissipation IDD VoD=-lBV 

Pd max - Ta 
1.4 .--.-.--.,---'T---,--l'--r---.---,----, 

s: 
I J. 2 t"--t--T--t-+-~--+--1----+--+----1 

H ~ 1. 0 t-[---t-t----t---it-----_+l'-----p-....;;;:J---i--1 
~ =o 9 1--..... o · I "' 

'1< ;E o. 8 r-----i---t---t--t--t--+---1'----+-f-----1 
(lJ ~ 

:ti -~ o. 6 r----t---t---t-+---1'----+-1----+--+---j 
~ ~ 

..8 ~ 0.4 r---t---t---t-+---1~+-1----+--+---j 
~ ~ 

8 0.2 r---t---t---+-+---1--+--1----+--+---j 

o=-~--=-~-=--__,'--~-L--=1---,~=' 
-:JO 0 :JO llJ r.o 70 to 

Ambient Temperature,Ta - 0 c 

Sample Application Circuit 

f,()Hz 

50160tz 12/24 SlDW FAST ALARM SECDN· SlEEP ALARM SN002E 
SELECT HI SET SET DISPIA' OS DISPL· OFF 
VSS SEIKT DISR.c AY 
OUfPUT COloto!Cl'l SOlJ'ICE AY 

LM 8 3 6 8 

IOOk 

SLEEP 
our 

min typ max unit 

0.5 mA 

16 mA 

32 MA 

8 mA 

5 uA 
50 uA 

3 5.5 mA 

27k 

voo 

The following LED's are available 
for use in this application. 
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II I/: 
0 I~ i 

(For details, refer to each separate 
catalog.) 
SL1424, SL1476-04, SL1478, SL1494 
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Sample Application Circuit of LM8368DG 

lff2 (~~r~~-J~~-~ -r~ ~ 27k 
~ ltcSLC1N FAST AL.NM SECO Sl.EEP ALARM ~ 
(~T- SET SET DISA. lllS DISPL OFF 2 2 k 

YSS T AV ~ISPL AV • 

I OUTPUT COMMON SOURCE ~ i>l..tflt I 
11..ANlllNG INPUT 4. 7 k 

I I LM83680G 2.2k 
llClk -1 ----'150 llJHz INPUT SLEEP 

1:!M:;;'=-~~!~~~~ ~;;·;~ ~:~ ~;~~s~ ;] 4.7~00 

27k 

I-, : 
'VF SL·2424-IOL * 

I J IL.EDI' 
L - - - - - - -- - - - ·- ·- ·- - - - - - - - - - - - - - - - - - - - _! 

R(3W) 

YL£O(rms) 

Voo=18V±2v 
lLED=8mA min(SL-2424-10L) 
Ta max=ss·c 

--~-<.:.~_1_____ _ __ __:'{_~!_~_(_y_l_ _____ _ -··----·--··---·-----1--------------------
The table shown left is for Vp=2.0. 
Example: VLEo=ll.7±0.SV 

22±5Y. 9.7±1 
at Vp=2.0V±0.2V, R=33ohm±5% 

24±5Y. 10.1±1 
27±5Y. 10. 7± 1 
30±5% 11-2±1 
33±5Y. 11.7±1 ------------L---------------

1. Display 
1-1. Real time, alarm time, sleep time are displayed in the following display 

font by means of 4-digit 7-segment LED or fluorescent display tube. 

Display font I I ~ LI C C. I LI LI I I 
I L _J I _I U I LI _/ LI 

1-2. Lighting system: Static lighing 
1-3. Display range 

Time and alarm time display mode (12-hour display mode) 
AMl:OO to PM12:59 (highest-order digit: 0 blanking) 
Time and alarm display mode (24-hour display mode) 
0:00 to 23:59 (highest-order digit: 0 blanking) 
Seconds display mode 
0:00 to 9:59 (highest-order digit: blanking) 
Sleep time display mode 
00 to 59 (highest-order and 2nd highest-order digits: blanking) 

2. Input signal 
2-1. Switch signal 

· Logic "L": VDo(or pin open) 
· Logic "H": VSS 

2-2. 50/60Hz input signal 
Sine wave, square wave, triangular wave; etc. of VDD-VSS(p-p) 

· Impedance: lMohm or greater 

3. Output configuration 
3-1. Segment output: P-channel open drain type 
3-2. Drive output (ALARM OUT, SLEEP OUT): P-channel open drain type 

599 



LM8368 

4. Operation description 
4-1. 50/60Hz input 

This signal is used to drive the time counter. Commercial frequency 
50/60Hz is put through the Schmitt circuit to be free from noise. 
A resistor (100 to lOOOKohm) must be connected in series with this input 
pin to avoid being damaged by high-voltage noise included in the 
commercial power supply. 

4-2. 50/60Hz select input 
The program counter contains a 50Hz/60Hz select circuit to provide a 
standard frequency of 1 pulse per second. When this pin is set at "L" 
or open, 60Hz use is available; when at "H", 50Hz use is available. 

4-3. Display select mode 
A) Alarm display input---- Setting this pin to "H" causes alarm time to 

be displayed. 
B) Seconds display input-- Setting this pin to "H" causes the first digit 

of seconds and minutes to be displayed. 
C) Sleep display input---- Setting this pin to "H" causes sleep time to 

be displayed. 
D) Real time display------ When none of inputs in A), B), and C) are 

selected, or all of them are at "L", real 
time is displayed. 

E) Priority order of ----­
display 

Shown below is the priority order in case 
where a plural;i.ty of display modes are 
selected. 

Alarm display Seconds display. Sleep display Display mode 
input input input 

L L L Real time display 
H L L Alarm display 
L H L Seconds display 
H H L Alarm display 
L L H Sleep display 
H L H Sleep display 
L H H Sleep display 
H H H Sleep display 

Note: "H": Input pin --- Vss level 
"L": Input pin --- VDD level (or open) 
If the sleep display mode is kept on, the contents of the sleep 
timer count down at a 2Hz rate. 

4-4. Time setting input 
Two pins are used for time setting. Setting these pins to "H" causes 
following operations to be performed; setting to "L" (open) causes the 
operations to be stopped. Setting both pins (FAST and SLOW) to "H" 
simultaneously causes alarm time and real time to be initialized 
when in the alarm display mode and seconds display mode respectively. 

Display Time setting Function 
mode input pin 

FAST Minutes contents advance at a 60Hz* rate. 
Real time SLOW Minutes contents advance at a 2Hz rate. 
display BOTH Minutes contents advance at a 60Hz* rate. 

Alarm 
FAST Minutes contents advance at a 60Hz* rate. 
SLOW Minutes contents advance at a 2Hz rate. 

display BOTH AM 12:00 is set when in the 12-hour display mode. 
0:00 is set when in the 24-hour dis_E_lay mode. 

FAST 00 second is set. No carry to minutes is generated. 

Seconds 
SLOW Seconds counting is stopped (held). 
BOTH (When in the 12-hour display mode) the real time 

display counter is set to AM 12:00. 

J 
(When in the 24-hour display mode) the real time 
counter is set to 0:00. 
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Note: *: For 50Hz use, 50Hz shall apply. 
BOTH means that 2 input pins of FAST and SLOW are set to "H". 
When in the sleep display mode, the contents of the s!eep counter 
count down at a 2Hz rate. 

4-5. Blanking control input 
This pin is connected to the Schmitt circuit. Normally, Vss("H") is 
applied to this pin. If set to "L", all display drivers enter the high 
impedance (off) state. No pull-down resistor is contained. 

4-6. Output common source pin 
All segment outputs are of open drain type. This pin is the common of 
individual source electrodes. In fluorescent display applications this 
pin can be used for brightness control. 

4-7. 12/24-hour display mode select input 
Setting this pin to "L" (open) causes the 12-hour display mode to be 
entered; setting to "H" causes the 24-hour display mode to be entered. 
The digit in lO's place is composed of 3 pins (b&c, AM, PM) as follows: 

PM AM bLc I MHz PM AM bLc llotiz 

~:J j litJ ~ 
Connection for 12-hour 
display mode 

Connection for 24-hour 
display mode 

4-8. Alarm operation and output 
When the alarm counter contents (alarm set time) reach the time counter 
contents (real time), the alarm output is turned ON. That is, the alarm 
output is set to "H" and turned OFF 59 minutes later. The alarm output 
can be turned OFF within 59 minutes by setting the ALARM OFF INPUT pin 
to "H". The alarm output is turned OFF temporarily by setting the SNOOZE 
INPUT pin to "H". 

4-9. Snooze input 
By connecting this pin to Vss("H") temporarily while the alarm output is 
at "H", the alarm output is turned OFF ("L") and turried ON ("H") again 
8 to 9 minutes later. This input pin contains a pull-down resistor. 
The snooze function can be used repeatedly as long as the alarm output 
is at "H". 
Note: When using the snooze pin, the following must be noted. 

Time chart 

Counter-+ ·59min 56min 50min 45min 30min OOmin 
I I I I I I 

Alarm output 9min--;.----i '---- 9min -~\-----; 
39min '• 1 - - I L 

56min-+! 59min j 

Snooze inputin__ 45min-+~~-----------~ 
9min or more 

If the snooze input is set to "H" when the remaining alarm time is 59 
to 56 minutes (49 to 46, ---), the remaining alarm time (including the 
snooze time) becomes 59 minutes (49, ---). If the snooze input is set 
at "H" when the remaining alarm time is 55 to 50 minutes (45 to 40, 
5 to 1), the remaining alarm time becomes 49 minutes (39, ---, 59). 

4-10. Alarm OFF input 
The alarm output is kept ON for 59 minutes. However, the alarm output 
can be turned OFF ("L") as soon as this pin is set to "H" momentarily 

during the period of 59 minutes. If the ALARM OFF input is kept at "H", 
the alarm output is not turned ON even when the alarm set time.is 
reached. This pin contains a pull-down resistor. 
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4-11. Sleep timer and sleep output 

602 

The sleep output serves to keep the radio, etc. turned ON for any period 
of time up to 59 minutes. By selecting the sleep display mode (see 4-4. 
) , any desired period of time can be set. This sleep counter is a down 
counter whose output is turned OFF ("L") when the counter contents reach 
00 minutes. When the sleep counter counts down to 00 minute, it stops 
counting and the sleep output is kept OFF until a desired period of time 
is set next. If the SNOOZE pin is set to "H" in other mode than the 
sleep display mode when the sleep output is at "H", the sleep timer 
output turns to "L". If the SLEEP DISPLAY input pin is kept at "H", the 
sleep timer contents count down at a 2Hz rate. 
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Alarm Clock 

Functions 
Radio control circuit-contained clock with alarm 
Time setting with stem switch or UP/DOWN button 
Stepwise alarm with snooze 
5-step dimmer control 
Sleep timer 

Features 
(1) One-touch control function (Easy Setting) 

Time setting with stem switch (or UP/DOWN button) 
- One touch permits radio to be turned ON/OFF with logic control. 
· 5-step dimmer control with one button 

(2) Stepwise alarm function 
6-step alarm tone output (stepwise alarm) 

® 1604 

On-chip control circuit to select radio sound or stepwise alarm tone or 
radio sound + stepwise alarm tone as alarm tone 
10-minute snooze function (2-step snooze in the radio sound + stepwise 
alarm tone mode) 

(3) Power failure backup function 
On-chip CR oscillator for timekeeping in the backup mode 

• Key entry inhibiting function to prevent misoperation in the backup mode 
(except OFF input) 

(4) LED or FLT direct drive capability 

General Description of Specifications 
(1) Display function 

4-digit static display (hours-minutes or seconds display) 
Real time/alarm time/ sleep timer time display selectable 
Two selections of time format: 12-hour basis (AM/PM) or 24-hour basis 
Alarm-ON, sleep timer-ON, radio-ON display output 
Power failure indicating function (all digits flahing) 
5-step dimmer control with one button 
FLT direct drive capability (lighting voltage 23V or less) 

(2) Alarm function 
24-hour alarm 
Delivers radio control output or alarm tone at the alarm set time 
according to the alarm mode 
6-step alarm tone output (changes in 6 steps every 1 minute) 
1 tone every 2 seconds--'>2 tones every 2 seconds ~2 tones every 1 
second-;)4 tones every 1 second~4 tones every 0.5 second~continu­
ous tone. 
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3 alarm modes selectable 
Radio sound/6-step alarm tone/radio sound + 6-step alarm tone (6-step 
alarm tone 10 minute after radio sound) 
Repeatedly usable 10-minute snooze function 
2-step snooze in the radio sound + stepwise alarm tone mode 

(3) Time setting method 
• Time setting with stem switch or UP/DOWN button (real time, alarm time, 

sleep timer time) 
(4) Sleep timer function 

• Settable up to 59 minutes in increments of 1 minute 
(5) [upplementary function 

Fewer parts required for carry output of hours, minutes, seconds 
(6) Reference frequency input 

• AC 50/60Hz or CR OSC frequency (backup mode) 

Equivalent Circuit Block Diagram 

~------·__,>-+-+-+-+---< A T OOlM'ER 

ALM SLP/ POWER ALM ~ TIME 
SNOOZE DONN SELECT ~ IN 

604 

6 
50,EOHz 
12/24H 

TIME TIME SET/ 
SET IN DIM MER 

SEGMENT 
OJTPUT 
X24 

CR Ost 



Pin Assigment 

Case Outline 3025B-D42SIC 
(unit:mm) 

Sample Application Circuit (1) 

LM8460 

SANYO: DIP42S 

Fluorescent display tube (24-hour basis, 50Hz, fast set 100/200Hz input) 

I ti o 1/ I/ 
l I II 0 // I I 

f T 

ALARM 
SLEEP 
ON 
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Sample Application Circuit (2) 
LED display, with carry output (12-hour basis, 60Hz) 

AM 

PM 

I II . It 
///•// 

,-, 
l I. 

ALARM 
SLEEP 
ON 

Sample Application Circuit (3) 
Fluorescent display tube (12-hour basis, 50Hz, fast set 50/60Hz input) 

606 

2 2k 2 2k 

rT~Sl.P/c»lnFALM DISP AL~ ---S0te:> EllzZERRAO~ 
i_~T/ 5NZ IN /SET SELECT IN 12,24 
E.~IM IN 

'

POW! llC#ttl L M 8 4 6 0 CRIN 

C JW;gr, H lOM M 
TIME BASEIN ~ 

1-b~~i:_~A_B_O_C_E.J _G@_B_E_C.J _G_A_B_E_C_D_!lN~ALM 
O Olu 

AM 

PM 

I It · It ,-, 
I I I · L~ L l. 

FLT 

ALARM 
SLEEP 
ON 

F 

min.1t11 

.. cond 
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[Main Characteristics for Fluorescent Display Tube Use] 
Absolute Maximum Ratings/Ta=25°c,vss=OV unit 

Maximum Supply Voltage VDDmax -17.0 to +0.3 v 
Maximum Input Voltage VINmax VDo-0.3 to +0.3 v 
Maximum Output Voltage VoUTmax output off -23.0 to +0.3 v 
Allowable Power Dissipation Pdmax Ta=70°C 
Operating Temperature Tstg 
Storage Temperature Topg 

Allowable Operating Ranges/Ta=25°c,vss=ov 
Supply Voltage Voo 
50/60Hz CR Input 

"H"-Level Input 
"L"-Level Input 

Tri-'state Input 
"H"-Level Input 
"M"-Level Input 
"L"-Level Input 

Other Input 

Voltage 
Voltage 

Voltage 
Voltage 
Voltage 

VIHl 
VILl 
VIL2 

VIH2 
VIM 
VIL3 

v00~-sv 
VDo>-SV 
v00~-7.5V 

min 
-7.5 

-1 

VDD 
VDD 

-0.7 
~VoD-0.7 

VDD 

"H"-Level Input Voltage VIH3 -1. 5 
"L"-Level Input Voltage VIL4 VDD 

Electrical Characteristics/Ta=25°C,Vss=OV,VDo=-12V min 
Current Dissipation Ice Input open,Output:No load 
Power Failure Detect Output: No load -6.5 
Voltage 
50/60Hz Input 

Operating Frequency 
"H"-Level Input Current Irnl Vrn=Vss 
"L"-Level Input Current IILl VIL=VDo 

CR Input 
"H"-Level Input Current IIH2 Vrn=Vss 
"L"-Level Input Current IIL2 VIL=Voo,CR-OSC off 

ALM DSP Input 
"H"-Level Input Current IIH3 Vrn=Vss 
Voltage with Input Pin VIN=open 
Open 
Pull-down Resistance 

Inputs Except Above(tri-state input} 
"H"-Level Input Current IIH4 VIH=Vss 
"L"-Level Input Current IIL3 VIL=VoD 
Pull-down Resistance VI=l/2VDD 
Pull-up Resistance VI=l/2VDD 
Voltage with Input Pin VI=open 
Open 

ADEG/PM Segment Output(pin 42) 
"H"-Level Output Current IoHl 
"L"-Level Output Current IoLl 

C/CB lHz·Colon Segment Output 
"H"-Level Output Current IoH2 
"L"-Level Out"put Current IOL2 

se.gment Output except Above 

"H"-Level Output Current 
"L"-Level Output Current 

Output for Radio/Buzzer 
"H"-Level Output Current 
"L"-Level Output Current 

CR Oscillation 
Stability 
Accuracy 
Frequency 

IOH3 
IOL3 

IOH4 
IOL4 

VoH=Vss-1. ov ,fBuffer J 
VoL=-23V, lsize:Large 

VoH=Vss-1.0VfBuffer l 
VoL=-23V, size:Larg~ 

VoH=Vss-1. ov 
VOL=:..23V 

VoH=Vss-2. 5V 
VoL=Voo 

VDD=-9V:!:l0% 
VDD=-9V 
C=3300pF,R=200Kohm 

DC 

10 
Voo 

15 
-12 

4 

2 

1 

2 

0.2 w 
-30 to +70 oc 

-55 to 

typ 

+125 oc 

max unit 
-14 v 

0 
voo+2 
VoD+l 

v 
v 
v 

0 
~voo+0.7 

VoD+l 

v 
v 
v 

typ 
4 

-5.0 

300 

1.0 
0.8 

0 v 
VDD+2 V 

max unit 
7 mA 

v 

2K Hz 
5 uA 

-5 uA 

5 uA 
-5 uA 

200 uA 
VoD+l v 

kohm 

60 uA 
-50 uA 

Mohm 
Mohm 

~VoD+0.5 v 

mA 

2 J uA 

mA 
2 uA 

mA 
2 uA 

mA 
2 uA 

±10 % 
±10 % 

2.4 kHz 
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[Main Characteristics for LED Use] 
Absolute Maximum Ratings/Ta=25°c,vss=OV 

Maximum Supply Voltage VDDmax 
Maximum Input Voltage VINmax 
Maximum Output Voltage VOQTmax Output off 
Allowable Power Dissipation Pdmax Ta=70°C 
Operation Temperature Topg 
Storage Temperature Tstg 

Allowable Operating Ranges/Ta=25°c,vss=OV 
Supply Voltage VDD 
50/60Hz CR Input 

"H"-Level Input Voltage 
"L"-Level Input Voltage 

Tri-state Input 
"H"-Level Input 
"M"-Level Input 
"L"-Level Input 

Other Input 

Voltage 
Voltage 
Voltage 

"H"-Level Input Voltage 
"L"-Level Input Voltage 

VIHl 
VILl 
VIL2 

VIH2 
VIM 
VIL3 

VIH3 
VIL4 

vDD~-av 
VDD>_-av 
VDD~-7.5V 

Electrical Characteristics/Ta=25°c,vss=OV,VDD=-12V 
Current Dissipation Ice Input open,Output:No 
Power Failure Detect Voltage Output: No load 
50/60Hz Input 

Operating Frequency 
"H"-Level Input Current vrn=Vss 
"L"-Level Input Current vn=VDD 

Cr Input 
"H"-Level Input Current IIH2 Vrn=Vss 
"L"-Level Input Current In2 VIL=VDD1CR-OSC 

ALM/DSP Input 
"H"-Level Input Current IIH3 VIH=Vss 
Voltage with Input Pin Open VIN=open 
Pull-Down Resistance 

Inputs Except Above(tri-state input) 
"H"-Level Input Current IIH4 VIH=Vss 
"L"-Level Input Current IIL3 VIL=VDD 
Pull-down Resistance VI=l/2VDD 
Pull-up Resistance VI=l/2VDD 
Voltage with Input Pin Open VI=open 

ADEG/PM Segment Output (pin 42) 

off 

unit 
-17.0 to +0.3 v 

VDD-0.3 to +0.3 v 
VDD-0.3 to +0.3 v 

0.9 w 
-30 to +70 oc 

-55 to +125 oc 

min 
-7.5 

typ max unit 

-1 
VDD 
VDD 

-14 v 

0 v 
VDD+2 v 
VDD+l v 

0 v -0.7 
~VDD-0.7 

VDD 
~vDD+o.1 v 

-1.5 
VDD 

min typ 
load 4 

-6.5 -5.0 

DC 

10 
VDD 

15 
-12 

300 

1.0 
0.8 

VDD+l v 

0 

VDD+:2 

max 
7 

2K 
5 

-5 

5 
-5 

200 
VDD+l 

60 
-50 

v 
v 

unit 
mA 

v 

Hz 
uA 
uA 

uA 
uA 

uA 
v 

kohrn 

uA 
uA 

Mohm 
Mohm 

1 2vDD-0.5 ~VDD+0.5 v 

"H"-Level Output Current IOHl 
"L"-Level Output Current IOLl 

C/BC lHz·Colon Segment Output 
"H"-Level Output Current IOH2 
"L"-Level Output Current IoL2 

Segment Output except Above 

VoH=Vss-2.5V,~uffer l 
VoL=VDD• ~ize:Larg~ 

20 
5 

mA 
uA 

"H"-Level Output Current 
"L"-Level Output Current 

Output for Radio/Buzzer 
"H"-Level Output Current 
"L"-Level Output Current 

CR Oscillation 
Stability 
Accuracy 
Frequency 

608 

VoH=Vss-2.5V,~~ffer 1 
VoL=VDD• ~ize:Larg~ 

IOH3 VoH=Vss-2.5V 
IOL3 -· VoL=VDD 

IOH4 VoH=Vss-2.5V 
IOL4 VoL=VDD 

VDD=-9V!:lO% 
VDD=-9V 
C=3300pF,R=200Kohm 

10 

5 

2 

2.4 

5 
mA 
uA 

mA 
5 uA 

mA 
2 uA 

!:10 % 
±10 % 

kHz 
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Display 
(1) Display font 

The use of a 4-digit 7-segment LED, fluorescent display tube displays 
real time, alarm time, sleep time in the display font shown below. 

Display 
font 

1-, -11111-111011 
I C -, I ~ Cl I Cl _::! LI 

(2) Lighting system 
Static lighting 

(3) Display range 
Time and alarm time display mode (12-hour basis) 
AMl:OO to PM12:59 (highest-order digit: 0 blanking) 
Time and alarm time display mode (24-hour basis) 
0:00 to 23:59 (highest-order digit: 0 blanking) 
Seconds display mode 
0:00 to 9:59 (highest-order digit (highest-order digit: blanking) 
Sleep time display mode 
0:00 to 0:59 (highest-order digit: blanking) 

(4) Flashing at the power failure mode 
All segments lighted flash at a lHz rate at all the display modes. 

• Flashing at the power failure mode is released by using the TIME SET, 
ALM SET, or SLEEP SET. (Including the lock mode also) 

(5) Display at the backup operation mode 
When the POWER DOWN pi.n is open or set to 1/2 I VDD-Vss I , counting is 
performed based on the oscillation. frequency of the CR oscillator and all 
the display segment outputs are turned OFF. (Blanking mode) However, 
the blanking mode is released for lOms (8.3ms) after a carry from seconds 
to minutes occurs. The value in ( ) is for 60Hz use. 

(6) Dimmer function 
The application of VDD level to the TIME SET/DIM pin makes it possible to 
change the brightness of all the segments lighted (including indicator, 
colon) in 5 steps as shown below. 

(j) on 
off 

°' : I 
@ an 

I off 

© on 

··1 off 
on 

®off 

Always on 100\ 

rs 20rn•1 06.7-
m•-l 
~ on for Sms out of 20ms(l6.7ms) 25\ (30\) 

~on for 2.lms out of 20ms(l6.7ms) 10.5\(12.6\) 

T,-T ~ <o< '·'""' oo'OO< """'"· ""'' 

on for 0.42ms out of 20ms(l6.7ms) 

4.2%(5\) 

2.1\(2.5\) 

(Note) ( ) , 60Hz use, other than ( ) : 50Hz use 
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Input configuration 
(1) Switch signal 

ALM DSP/SET pin 
Logic "L": VDD (or pin open) 
Logic "H": Vss 

LM8460 

Switches other than above (tri-state input) 
"L": VDD 
"M": 1/2 I VDD-Vssj (or pin open) 
"H": Vss 
Shown below is the operation mode at each input pin. For details of the 
operation mode, refer to 4. 

!\Applied level vss open 
lnput pin nam~ AC(*l) DC 1/2 I VDD-Vssl 

TIME SET FAST SLOW NOP(*2) 
IN DOWN DOWN 

TIME SET SET LOCK(RT) 
/DIM ENABLE 

50 12 SO Hz 60Hz 
/60 /24 24HR 12HR 

ALM RADIO & RADIO BUZZER 
SELECT BUZZER 

SLP/SNE SLEEP NOP(*2) 
POWR DOWN NOR (*3) POWR DOWN 
ON/OFF IN ON NOP(*2) 

vss VDD(open) 
ALM DSP ALM DSP NOP (*2/ 

/SET /SET 

(Note) (*l) 

Ya:l ---------­

Vss ----------

(*2): No Operation 
(*3): Normal 

VDD 
DC AC(*l) 

SLOW FAST 
UP UP 

LOCK(RT) 
DIMMER 

SO Hz 
12HR 
OFF RADIO & 

BUZZER 
SNOOZE 
NOR(*3) 

OFF 

lllwnltt cld 

(2) TIME-BASE-IN input signal 
Input impedance: lMohm or greater 

· With Schmitt circuit 

~IN~ 

t::-· With clamp circuit 
('3) CR-IN 

With Schmitt circuit, open drain driver 
Oscillation frequency: 2400Hz 

• Used for clock, alarrn, dimmer, time setting at the battery backup 
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Output configuration 
Output for segment, alarm, radio: P-channel open drain 

Operation description 

(1) Display mode select 

The SLP/SNZ IN, ALM DSP/SET are used to select a display mode as shown 
below. 

SLP/SNZ IN ALM DSP/SET Display mode 

(Note) 

H - Sleep time display 
L - Seconds display 
M H Alarm time display 
M L Real time display 

For "H", "M", "L", refer to (1) Switch signal of Input Confuguration 
"-": Don't care 

(2) Time setting 
Time setting is excuted by applying the level shown in (1) Switch signal 
of Input Configuration TIME SET IN pin. 
Real time setting is excuted when the TIME SET/DIM pin is set to "H". 
Shown below is the operation at each display mode. 

Display mode 

Real time 
display 
Seconds 
display 

I 

Alarm time 
display 

Sleep time 
display 

(Note) 

Setting mode Operation Remarks 
~TJ!_P Minutes contents are counted up at a 120Hz rate. Seconds contents 
SLOW UP Minutes contents are counted up at a 2Hz rate. are cleared to 00. 
NOP No setting is executed. 
SLOW DOWN Minutes contents are counted down at a 2Hz rate. Seconds contents 
FAST DOWN Minutes contents are counted down at a 120Hz rate. are cleared to 00. 
FAST UP Minutes contents of alarm time display are counted up at a 120Hz rate. 
SLOW UP 1 Minutes con-tents of alarm time display are counted up at a 2Hz rate. 
NOP Alarm time display only 
SLOW DOWN Minutes contents of alarm time display are counted down at a 2Hz rate. 
FAST DOWN Minutes contents of alarm time display are counted down at a 120Hz rate. 
FAST UP Minutes contents Of sleep time display are counted up at a 120Hz rate. 
SLOW UP Minutes conttnts Of sleep time display are counted up at a 2Hz rate. 
NOP Minutes contents of sleep time display are counted down at a 2Hz rate 

1 to 2 seconds later. 
SLOW DOWN Minutes contents of sleep time display are counted down at a 2Hz rate. 
FAST DOWN Minutes contents of sleep time display are counted down at a 120Hz rate. 

In the SLOW UP/DOWN setting mode, minutes contents are first 
counted up/down by 1 and are counted up/down at a 2Hz rate 0.5 
to 1.0 second later. 
In the FAST UP/DOWN petting mode, minutes contents are counted 
up/down at a 120Hz rate and are counted up/down by 15 to 16 
after the application of the level shown in (1) Switch signal of 
Input Configuration to the TIME SET IN pin is released. 

(3) Alarm operation 
1) Alarm on a 24-hour basis. Delivers signal for the buzzer and 

for the radio. 
2) Signal for the buzzer and signal for the radio are turned ON/OFF at 

each mode of ALM SELECT as shown below. 
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Buzzer mode 

Radio mode 

Radio & 
buz.zer mode 

LM8460 

f.- 49min. --4 
Signal for r--1 on Signal for on 
the buz~ L_ off the radio off 

~ . Signal forl The alarm time is reached. 
The alarm time is reached. the radio J 59min. I 

Signal for on r--1 on 

the buzzer off 9 ~off 

The alarm time 
is reached. 

The alarm time 
is reached. 

lOmin. Signal for 

~ f-- 49min.---j the radio f-- 59min.---j 
Signal for I .-----i on r--1 on 
the buz~ L_ off __J L__ off 

~ 0 
The dlarm time 
is reached. 

'!'he alarm time 
is reached. 

3) Shown below is how the buzzer waveform changes with time after the 
buzzer is activated. 

0 to lmin. 

Modulation frequency 

~'-----2 _·<C_:_-__ --i____. __fL I 400 Hz 

lOOm> 

++-
1 to 2min. 400 Hz 

i-- - --- I Mt-

2 to 3min. 600 Hz 

3 Lo 4min .. 600 Hz 

4 to 5min. 1200 Hz 

5 to 49min. 1200Hz 

4) Output for the radio: DC leyel 
5) Relation between alarm operation and sleep timer operation 

If signal for the sleep timer is applied when output for the alarm is 
delivered (including the period when output for the snooze is 
delivered), output for the alarm is turned OFF and the sleep timer 
starts operating. 
If signal for the alarm is applied when output for the sleep timer is 
delivered, the alarm mode is changed to the buzzer mode, delivering 
signal for the buzzer. The sleep timer operation remains unaffected. 

The sleep timer keeps operating for 49 minutes after the alarm time 
is reached. 

6) Alarm operation when manually turning ON/OFF the radio 
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If signal for manually turning ON/OFF the radio is applied when output 
for the alarm is delivered, output for the alarm is turned OFF, turning 
ON/OFF the radio. 
If signal for the alarm is applied when signal for manually turning ON 
the radio is applied, the alarm mode is changed to the buzzer mode, 
delivering .signal for the buzzer. Signal for manually turning ON the 
radio remains applied. 
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7) Mode change during the alarm-activated period 
The mode selected is entered. 
When the radio mode or radio & buzzer mode is changed to the buzzer 
mode, no output is delivered for 10 minutes after the alarm set time 
is reached. 
When executing down setting after the alarm set time is reached at the 
buzzer mode, output for the radio is delivered for the alarm set time 
minus 10 minutes at the radio mode or radio & buzzer mode. 
When the buzzer mode is changed to the radio & buzzer mode, both 
output for the radio and output for the buzzer are delivered. 
When the radio mode or radio & buzzer mode is changed to the buzzer 
mode, the radio snooze is released. 
When both radio snooze and buzzer snooze are applied at the radio & 
buzzer mode and then the buzzer mode is selected after output for the 
radio is delivered, output for the buzzer is delivered. 

(4) Snooze operation 
If the SLP/SNZ IN is set to Voo level when either output for the radio or 
output for the buzzer is delivered, the snooze function is operated. 

Buzzer mode 

Radio mode 

Radio & 
buzzer mode 

(a) 

( b) 

Within 49min. 9 to lOmin. 
r -r-+~ -49min.--j 

Buzzer --- on 
signal 

¢ 
The alarm set time 
is reached. 

Within 49min. 

Snooze on 

Radio ,_r--_____ --i 
signal 

+ 
The alarm set time 
is reached. 

Snooze on 

Within 59min. 
lOmin. 

The alarm set time on 

is reached. wi~hin lOmin. 

The alarm set time 
is reached. 

Snooze on 

___ olf 

oft 

off 

olf 

off 

off 

If input is applied to the ON, OFF, SLEEP when the snooze function is in 
operation, the snooze is released and the mode selected is entered. 

(5) Sleep timer operation 
1) When the sleep time display mode is entered according to the Table in 

2-1 at the sleep timer OFF-state, the sleep timer is set to 59 minutes, 
delivering output for the radio. When the sleep timer counts down to 
0 minute after the lapse of 59 minutes, output for the radio is turned 
OFF • 
. When the sleep timer is in operation, the SLP IND signal is delivered. 

2) If the sleep time display mode is entered when the sleep timer is in 
operation, the remaining time of the sleep timer is displayed. 

3) If the sleep time display mode is held for 1 second or greater, the 
sleep time counter counts down at a 2Hz rate. 

(6) Manually turning ON/OFF the radio 
The ON/OFF pin can be used to turn ON/OFF signal for the radio as shown in 
the Table 2-1. When signal for manually turning ON the radio is applied, 
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the ON IND signal is delivered. 

(7) Relations among alarm operation, sleep timer operation, manual operation 
1) Relation between alarm operation and sleep timer operation 

When the sleep timer is turned ON at the alarm ON-state, the alarm 
operation stops and the sleep timer starts operating. 
When the alarm set time is reached at the sleep timer ON-state, 
signal for the buzzer is delivered unless the ALM SELECT is turned 
OFF. The sleep timer ON-state continues, keeping signal for the radio 
delivered. 

Radio signal 

Within 59min. Sleep timer 
~ -4-set time ..j 

-~~ ___ __,I L__: Buzzer mode 

Buzzer signal --i 11---------= 
1'he alarm time is reached. Sleep Sleep timer 

on/set time 
Radio mode 

Radio & 
buzzer mode 

Common to 
each mode 

rWi t_hin 49min ·r rE . I en 

Radio si'J" .. al ~ L 
off 

Buzzer signal on 
~.,-------+---------Off 

Sleep tirn~r 
The alarm time is reacped. Spleep on sJt time 

10min.1=J::: 5 ±---'---1 en 
Radio signal __j~ithi~ 49mfn. l____off 

Buzzer signal ____J I on 
¢ ti-------off 

1'he alarm time is reached. Spleep on 

Radio signal 

Sleep timer 
!-set time 49min.---f on 

off 

I ~ offon Bu'zzer signal . L_ -4.------!¢ 
Sleep on The alarm time is reached. 

2) Relation between sleep timer operation and manual operation 
When control signal for manual ON is applied at the alarm ON-state, 
the alarm stops operating and signal for the radio and signal for ON 
IND are delivered. When control signal for manual OFF is applied at 
the alarm ON-state, the alarm stops operating. 
If the alarm set time is reached when signal for manual ON is applied, 
signal for the buzzer is delivered unless the ALM SELECT is turned OFF. 
The manual ON-state continues, keeping signal for the radio delivered. 

3) Relation between sleep timer operation and manual operation 
When the sleep timer is turned ON at the manual ON-state, the manual 
ON-state is released and the sleep timer starts operating. 
When signal for manual ON(or OFF)-state is applied at the sleep timer 
ON-state, the sleep timer ON-state is released and the manual 
ON(or OFF)-state is entered. 
When control input for turning ON the sleep timer and ON/OFF control 
input are applied simultaneously, the sleep timer set time only is 
displayed, with no signal for the radio delivered (ON). 

4) Shown below is a summary of these relations. 

Alarm Sleep timer Manual 
Signal for Signal for SLP IND ON 
the buzzer the radio signal indication Remarlos 

operation operation operation 
1 2 1 2 1 2 1 2 

1 2 (on) off (on) on off on off off Alarm -+ Sleep 
2 1 off on on on on on off off Sleep -+ Alarm 
1 2 (on) off (on) on off off off on Alarm -... Manual 
2 1 off on on on off off on on Manual_. Alarm 

1 2 off off on on on off off on Sle~-+ Manual 
2 1 off off on on off on on off Manual-.. Sleep 
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1 Mode of the first operation and mode of each output signal at 
this first operation 

2 Mode of the next operation and mode of each output signal at 
this next operation 

ON: ON-state of output signal 
OFF: OFF-state of output signal 

(ON): On-state of signal for the buzzer or signal for the radio 
(including the snooze period) 

(8) Backup operation 
1) When the POWR DOWN pin is open or set to l/21Voo-Vssl level, counting 

is performed based on the oscillation frequency of the CR oscillator. 
2) Control input other than input for manual OFF-state is inhibited at the 

backup mode. 
3) The CR-oscillator is capable of turning 2400Hz oscillation frequency 

into the reference clock at the backup mode regardless of 50Hz/60Hz use. 
4) All the display segment outputs are turned OFF at the backup mode. 

However, the blanking mode is released for lOms (8.3ms) after a carry 
from seconds to minutes occurs. 

(9) Relations between backup operation and alarm operation 
1) Relation between backup operation and alarm operation 

When the alarm set time is reached at the backup mode, signal for the 
buzzer is delivered unless the ALM SELECT is turned OFF. When the 
riormal mode returns from the backup mode, the ALM SELECT controls the 
operation. 
If the backup mode is entered when the alarm is in operation, the 
alarm mode is changed to the buzzer mode. When the backup mode is 
released, the operation mode just before the backup mode is entered 
returns and the operation modes of the radio and buzzer are determined 
by the contents of the sleep timer counter. The contents of the sleep 
timer counter are preset to "49 minutes" if, the backup mode is entered 
when the TIME BASE IN pin is set to Voo level; and are unfixed in 
other cases. 
When the backup mode is entered, the snooze function is released. 

2) Relation between backup operation and sleep timer operation 
If the backup mode is entered when the sleep timer is in operation, 
signal for the radio is turned OFF. However, the sleep timer counter 
continues operating normally. When the backup mode is released before 
the contents of the sleep timer counter reach "O minutes", signal for 
the radio is turned ON for only the remaining period of time. 

3) Relation between backup operation and manual operation 
If the backup mode is entered when signal for manual ON-state is 
applied, signal for the radio is turned OFF. Even when the backup 
mode is released, signal for the radio remains turned OFF. 

(10) Selection of 50/60Hz and 12/24-hour basis 
The 50/60 12/24 pin is used. Refer to 2-1. 

(11) Carry output 
1) Output for second carry, minutes carry, hour carry is delivered at 1f1e 

segments. 
Second carry: Segments B,C of the minute digits are turned OFF 

simultaneously. (Pins 18, 20) 

Minute carry: Segments B, C of the minute digit in lO's place are 
turned OFF simultaneously. (Pins 12, 14) 

Hour carry Segments B, C of the hour digits are turned OFF 
simultaneously. (Pins 5, 7) 

2) In addition to the above, the colon (pin 24) must be turned ON to 
prevent malfunction from occurring at the dimmer mode or backup mode. 

3) Shown below is the timing when a carry occurs. 
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IOm18.Jml) 
-t+ an LJ.._ Carry off Segment B or C 

Normal 

on 

off Colon 

120rn•(l6 • .,,.) ·~·'l?.Qms 
off 

Dirruner 
on Segment B or C 

off 

on Colon 

10~0.42m1 (Dimmer width) off 

on Segment B or C Backup ,7 
off 

on Colon 

Carry 
) : 60Hz use 

4) Time setting mode 
No carry signal is delivered at the time setting mode. 

(12) CR-OSC 
1) The CR-OSC starts oscillating at each mode shown below. 

Backup mode 
Buzzer ON-mode 
Dimmer control mode 
Time (alarm, sleep timer) setting mode 

2) Backup mode 
Continuous oscillation of 2400Hz, which is divided by 40 to use 60Hz 
as the reference clock 
50/60Hz select: 60Hz is selected automatically. 

3) Buzzer ON-mode 
• 2400Hz is divided into 1200Hz, 600Hz, 400Hz to be used for the buzzer 

tone. (Intermittent oscillation capability) 
4) Dimmer control mode 
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No oscillation occurs when no control is required for the dimmer 
(the segments are always turned ON) • 
Intermittent oscillations shown below occur at the dimmer control mode. 

VS& 

(a) Always turned ON voo 

(b) Turned ON for Sms \l:J> 

(c) Turned ON for 2.lms \ti> 

vs 

(d) Turned ON for 0.83ms \'ID 

(e) Turned ON for 0.42ms VD> 

): 60Hz use 
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5) Time setting mode 
Oscillation occurs as long as signal is applied to the TIME SET IN. 
This oscillation is used for fast up/down counting at a 120Hz rate. 
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PED MOS LSI 

~ 
.w~w 

Digital Clock Alarm 

3029A 

Applications 
• Alarm clock 
• Clock radio 

Ftinctions 
• Real time display 
• Alarm with snooze 
• Sleep timer (max. 59 minutes or 1 hour 59 minutes) 

Features 
(1) Single-chip ED MOS LSI 
(2) LED direct drive by time-sharing (duplex) 
(3) Wide operating voltage range 
(4) Alarm on a 24-hour basis 
(5) Two selections of time format: AM/PM 12-hour basis 

and 24-hour basis. 
(6) On-chip CR oscillator for battery backup. 
(7) 50Hz or 60Hz is usable as the reference frequency. 
(8) Possible to automatically advance "hours", "minutes" 
(9) Sleep timer (max. 59 minutes or 1 hour 59 minutes) 

(10) Repeatedly usable snooze 
(11) Power failure indicator 
(12) 900Hz output for alarm tone 

Pin Assignment 

AMI. 
1o!i HR ag I. de 1 12/24HR SELECT 

PMl. !OS HR b 2 CR INPUT 

lo!i HRc I. HR c 3 50/60Hz SELECT 

5 50/60Hz INPUT 

Case Outline 3029A-D28SIC 
(unit:mm) 

©1543 

14 

lO'SMIN a & f 7 

!OSMIN bl. g a 1 

!OS MIN cl. d 9 

!O's MIN e a. MIN e 10 

SNOOZE INPUT 

SLEEP INPUT 

HOUR SET 

MIN SET 

YOO 

t:::::::::::: m 81 
~;'~ 

1. ~ 
SANYO: DIP28S 
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Operation Description 
• 50Hz/60Hz input: The on-chip Schmitt trigger circuit allows a simple RC filter 

at the input to remove possible line voltage transients. An 
internal pull-up resister is provided. 

•CR input: When AC power-down occurs, the time counter enters the "hold" mode 
and the on-chip clock oscillator starts operating immediately. If 
there is no input at "50/60Hz input" during 3-clock period, this 
oscillator controls the time counter advance instead of "50/60Hz 
input". The values of CR determine the frequency of the on-chip 
clock oscillator. All segment outputs are off during backup 
oscillator operation. 
(Note) If the backup OSC is used at the power-down mode, "50/60Hz 

input" must be open or at Vss level. 
• 50/60 select input: Connecting "50/60Hz select" to Vss enables 50Hz operation. 

For 60Hz operation, "50/60Hz select" is left unconnected: 
Pull-down to v00 is provided by the internal pull-down 
resistor. 

·Display mode select input (alarm display/sleep display): 

Select Input 
Alarm Slee_£ 

NC NC 
-·--

Vss NC 
NC Vss 
Vss Vss 

The internal pull-down resistor allows the use of 2 SPST 
(single-pole single-throw) switches to select 4 display 
modes listed in Table 1. 

Table 1. Display Mode 

Display Mode Digit No.1 Digit No.2 Digit No.3 Digit No.4 

Time displa}' 10 's hour_,_~/!'_M hour 10 1 s minite Minite 
Alarm display 10 1 s hour,AM/PM hour 10's minite Minite 
Sleep display Blanked hour 10's minite Minite 
Seconds displa_r Blanked Minute 10 1 second Second 

(Note) If Vss is applied to 2 input of "alarm display" and "sleep display" 
simultaneously, the seconds display mode is entered. 

Time setti.rig input: Two setting inputs for 'hours' and 'minutes' are provided. 

Display Mode 

Time 

Seconds 
(Alarm & 
Sleep) 

The application of Vss causes the time setting in Table 2 
to occur. An internal pull-down resistor each is provided, 

Table 2. Setting Contents 

Set Input FuncUons 

HOUR 'Hours' are j_ncremented +1 immediately and advance at a 2Hz 
rate 1/4 to 3/4 second later. 

MIN 1Minites' are incremented +1 immediately and advance at a 2Hz 
rate 1/4 to 3/4 second later. 
'Seconds' are reset. 

BOTH Both operations shown above are performed. 
HOUR(Note 'Seconds' are cleared to [00]. 
MIN "Hold" mode. 
BOTH* 'Hours' and 'minutes' are reset to [0:00] (24-hour basis) or 

[12:00] (12-hour basis). 
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Display Mode Set Input Functions 
HOUR 'Hours' are incremented +1 immediately and advance at a 2Hz 

rate 1/4 to 3/4 second later. 
Alarm MIN 'Minutes' are incremented +1 immediately and advance at a 2Hz 

rate 1/4 to 3/4 second later. 
BOTH 'Hours' and 'Minutes' are reset to [0:00] (24-hour basis) or 

[12:00] ( 12-hour basis). 
- The moment VDD is applied to "sleep display", the sleep 

counter is set to [0:59]. 
HOUR The moment v00 is applied to "sleep display" and "hour set" 

Sleep simultaneously, the sleep counter is set to [1:59]. 
MIN The sleep counter counts down at a 2Hz rate. 
BOTH The sleep counter counts down at a 2Hz rate. 

• Once the reset mode or hold mode is entered, another function input is locked 
until both "hour set" input and "minute set" input are released. 

(Note) When "seconds" display is at 50 to 59, "seconds" are reset to [00] and a 
carry occurs to increment "minutes" +1. 

• 12/24-l'lour select input: Leaving this pin unconnected (v00 ) causes the 12-hour 
basis to be selected; connecting this pin to Vss 
causes the 24-hour basis to be selected. An internal 
pull-down resistor is provided. 

• Power failure indication: If the power supply voltage drops and is applied 
again, all the on-segments flash and the power fai­
lure indication mode is entered. 
The power failure indication mode is released by 
applying Vss to "hour set" or "minutes set". 

• Alarm ope:ra.tion and alarm output: 
When the alarm set time is reached, the alarm signal 
is delivered. This signal continues to be delivered 
for 1 hour 59 minutes unless reset by "alarm off" or 
"snooze input". This signal is provided for the 
tone-signal of 900Hz with 50% duty of 2Hz gated. A 
simple LPF can be used to turn this alarm signal 
into DC signal as required. 

• Snooze input: By momentarily connecting this pin to Vss at the alarm on-state, 
the alarm output is inhibited for 8 to 9 minutes, after which 
the alarm signal is delivered again. The snooze function can be 
used :repeatedly for 1 hour 59 minutes. An internal pull-down 
resistor is provided. By connecting "snooze input" to Vss at 
the alarm off-state, the sleep timer counter is reset to [0:00]. 
(The sleep timer is reset with one touch.) 

•Alarm off input: Connecting this input pin to Vss inhibits the alarm output 
momenta.:rily. An internal pull-down resistor is provided. 

•Sleep timer and sleep output: The sleep output can be used to keep the radio 
turned on for any period of time up to 59 mi­
nutes or 1 hour 59 minutes. Table 2 shows how 
to select the period (59 minutes or 1 hour 59 
minutes). This sleep timer uses a down counter. 
When the courote:r contents reach [OO], the output 
stops being delivered, turning off the radio. 
By connecing "snooze input" to Vss at the sleep 
output on-state, the sleep output is inhibited. 
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Block Diagram 
12/24 SELECT 
50/60 SELECT 

CR INPUT 

50/60 INPUT 

MIN SET 

HOUR SET 

Al.ARM 
DISPLAY 

SLEEP 
DISPLAY 

SNOOZE 
INPUT 

LM8560 

S0/60Hz 

SEGME"NT 
OUTPUTS 

SLE"EP t------- OUTPUT 

AL~~ ~---------------------< t----------~Mllt:T 

T<l'IE 

Sample Application Circuit for Clock Radio Use (+ power supply) 

12-hour basis, 
60Hz use 

1--~--~'--HR-6-'0H-zNC _ _,_6~_-_--_ri,_~---_-_.i_~ _ _._6_~-----6_._-~_---_--_i'--~-------------.--
' 12 /24H S0/60Hz HOUR- MIN- SNOOZE SLEEP ALARM- ALARM-
~-- __ Vss SELECT SELECT SET SET DISP OFF 

i 
50/60Hz INPUT L M 8 560 

VOO HRS 10'S MIN MIN 
AM~ ---~---- - --~---------

If~. ~~ ~~Zt blg c8.d a&! a8.f b&g c&.d~OMSIMNl•Neblg cld 
agLd•HR b HRse L 

C1 =[jRt 110k 
0.015u -i 

___ J 

This circuit is used to remove noise 
to LW bank. 
(Backup control at other than the 
battery backup mode) 
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Sample Application Circuit ror Clock Ose (- power supply) 

12-hour basis, 
60Hz use 

vss 

12HR 50Hz NC NC 

12/24H 50/SOHz 
SELECT SELECT 

6~ 
HOUR 
SET 

61- 6~ 6~ 
MIN SNOOZE SLEEP ALARM 
SET O!SP 

L M 8 5 60 

100k 

r---.~---t50/50Hz INPUT 
~--..-1voo HRS 10 S MIN MIN 

J~ 
? 

ALARM 
OFF 

ALM OUT 
PIEZO BUZZER 

SLP OUT 
Atjt ~-~-~ ,-------"-----~~-._________ 

Fb~t ~~ bl.g ci.d al.I aa.t big c&di°~1~INeb&9 c&d a&f gi~ON 1J~ 
=d 

330u 

J; 

CYCLE-1 

CYCLE-2 

;J; Back up battery 

LM6560B 

z==1-
Duplex LED 

1-1.1-1 I I 
/_/•/ l l_/ 

Cathode common 

R1 110kohm 

C1 0.01SuF 

fO 900Hz 

R1 
110k 

When no battery backup and 
tone output are used, "CR 
input" must be connected 
to v55• 

Absolute HaxiDlllll Ratings at 
Maximum Supply Voltage 
Input Voltage (1) 

Ta=25°C,Vss=OV 
VDDmax 
VIN(1) 
VIN(2) 

unit 

Input Voltage (2) 
Output Voltage 
Input Clamp Current 
Allowable Power Dissipation 
Operating Temperature 
Storage Temperature 

Allowable Operating Ranges at 
Supply Voltage 
Input "H" Level Voltage( 1) 
Input "L" Level Voltage(1) 

Input "H" Level Voltage(2) 

Input "L" Level Voltage(2) 

Input Voltage on 50/60Hz 
INPUT Pin 

622 

-17.0 to +0.3 
50/60Hz INPUT . -17.0 to +0.3 
Other than 50/60Hz INPUT -17.0 to +0.3 

VouT 
IIN 
Pdu;ax 
To pg 
Tstg 

50/60Hz INPUT 
Ta=70°c 

Ta=25°C,Vss=O 
VDD 
Vrnc n 50/60Hz INPUT 
VIL( 1) 50/60Hz INPUT,VDD~-8V 

" VDn>-8V 
VIH(2) Other than 50/60Hz 

INPUT,VDD~-8V 
Other than 50/60Hz 
INPUT,VoD>-8V 

VIL(2) Other than 50/60Hz 
INPUT,VDD~-8V 
Other than 50/60Hz 

VAC-IN ( ote 1) 

INPUT,VDD>-8V 
Referenced to Vss 
(Note 2) 

-17.0 to +0.3 
-0.4 to +0.4 

0.7 
-30 to +70 

-55 to +125 

min typ max 
-14.0 -6.5 
-1.0 

VDD+2 
VDD+1 

-1.5 

-1.0 

VDD+2 

VDD+1 

\ED (Noe 1) 

v 
v 
v 
v 

mA 
w 

OC 
OC 

unit 
v 
v 
v 
v 
v 

v 

v 

v 

v 
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Electrical Characteristics at Ta=25°C,Vnn=-12V min typ max 
Input "H" Level Current(1) IIH( 1) 50/60Hz INPUT,VIN=Vss 2 
Input "L" Level Current(1) IIL( 1) 50/60Hz INPUT,VIN=Vnn 10 
Input "H" Level Current(2) IIH(2) Input pins other than 20 

50/60Hz INPUT,VIN=Vnn 
Input "L" Level Current(2) IIL(2) Input pins other than 2 

50/60Hz INPUT,VIN=Vnn 
Output "H" Level Current(1) IOH(1) ALM OUT,SLP OUT 5 

VoH=Vss-1V 
Output Leakage Current(1) IoF( 1) ALM OUT,SLP OUT 10 

Output "H" Level Current(2) IoH(2) 
vovT=Vnn 

de 36 10 s HR ag & 
( 24Hmode), 

Output Leakage Current(2) IOF(2) 
vovT=v~s-1v 

20 10 S H ag & de 
(24Hmode),VouT=Vnn 

Output "H" Level Current(3) IoH(3) Segment outputs other 18 
than above,VouT=Vs3-1V 

Output Leakage Current(3) IoF(~) " VouT=Vnn 20 
Power Failure Detect Voltage VDDj -6.5 -5.0 
Current Dissipation Ice Output:Off ,input with 5 7 

pull-down resistor: Open 
Stability of Oscillator for Fs Typical value,900Hz, -10 10 
Backup vDD=-9v±10% 
Accuracy of Oscillator for FA Typical value,900Hz, -10 10 
Backup vDD=-9V 

U.8560D 

Absolute Kaxi.nllm Ratings at Ta=25°C,Vss=OV 
Maximum Supply Voltage VDDmax -15.0 to +0.3 

-15.0 to +0.3 Input Voltage (1) VIN( 1) 50/60Hz INPUT 
Input Voltage (2) VIN( 2) Other than 50/60Hz INPUT 
Output Voltage VouT 

-15.0 to +0.3 
-15.0 to +0.3 

Input Clamp Current IIN 
Allowable Power Dissipation Pdniax 
Operating Temperature Topg 
Storage Temperature .Tstg 

50/60Hz INPUT 
Ta=70°C 

Allowable Operating Ranges at Ta=25°C,Vss=O 
Supply Voltage VDD 
Input 11 H11 Level Voltage(1) VIH(1) 50/60Hz INPUT 
Input "L" Level Voltage(1) VIL(1) 50/60Hz INPUT 
Input "H" Level Voltage(2) VIH(2) Other than 50/60Hz INPUT 
Input "L" Level Voltage(2) VIL(2) Other than 50/60Hz INPUT 
Input Voltage on 50/60Hz Referenced 

-0.4 to +0.4 

min 
-14.0 
-1.0 

-1.5 

0.7 
-30 to +70 

-55 to +125 

typ max 
-7.5 

vDD+2 

vDD+2 

INPUT Pin 
VAC-IN 
(Note 1) (Note 2) 

to Vss 2VLED 
(Note 1) 

Electrical Characteristics at 
Input "H" Level Current( 1) 
Input "L" Level Current(1) 
Input "H" Level Current(2) 

Input "L" Level Current(2) 

Ta=25°C,VDn=-12V 
IIH(1) 50/60Hz INPUT,VIN=Vss 
IIL(1) 50/60Hz INPUT,VIN=Vnn 
IrH( 2) Input pins other than 

50/60Hz INPUT,VIN=VDD 
IIL( 2) Input pins other than 

50/60hz INPUT,VIN=VnD 

min typ max 
10 
10 
20 

10 

unit 
uA 
uA 
uA 

uA 

mA 

uA 

mA 

uA 

mA 

uA 
v 

mA 

% 

% 

unit 
v 
v 
v 
v 

mA 
w 

OC 
OC 

unit 
v 
v 
v 
v 
v 
v 

unit 
uA 
uA 
uA 

uA 
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Output "H" Level Current(1) IoH( 1) 

Output Leakage Current(1) IOF( 1) 

Output "H" Level Current(2) IoH( 2) 

Output Leakage Current(2) IoF(2) 

Output "H" Level Current(3) IoH( 3) 

Output Leakage Current(3) IoF( 3) 
Power Failure Detect Voltage VDD 
Current Dissipation Ice 

Stability of Oscillator for F S 
Backup 
Accuracy of Oscillator for FA 
Backup 

I.M8560N 

LM8560 

ALM OUT,SLP OUT 
VoH=Vss-1V 
ALM OUT,SLP OUT 
VoyT=VnD 
10 s HR ag & de 
(24Hmode), 
VoyT=Vss-1V 
10 S HR ag & de 
(24Hmode),VouT=VDD 
Segment outputs other 
than above,VouT=Vss-1V 

" VouT=VDD 

Output:Off,input with 
pull-down resistor: Open 
Typical value,900Hz, 
Vnn=-9v:!:10% 
Typical value,900Hz, 
Vnn=-9V 

Absolute Maxilll.ul Ratings at Ta=25°C,Vss=OV 
Maximum Supply Voltage VDDmax 
Input Voltage (1) VIN( 1) 50/60Hz INPUT 
Input Voltage (2) VIN( 2) Other than 50/60Hz INPUT 
Output Voltage VouT 
Input Clamp Current IIN 
Allowable Power Dissipation Pdmax 
Operating Temperature Topg 
Storage Temperature Tstg 

Allowable Operating Ranges at 

50/60Hz INPUT 
Ta=70°C 

min typ max unit 
5 mA 

10 uA 

32 mA 

20 uA 

16 mA 

20 uA 
-7.5 -5.0 v 

5 7 mA 

-10 10 % 

-10 10 % 

unit 
-15.0 to +0.3 V 
-15.0 to +0.3 V 
-15.0 to +0.3 V 
-15.0 to +0.3 V 
-0.4 to +0.4 mA 

0.7 w 
-30 to +70 °c 

-55 to +125 °c 

min typ max unit Ta=25°C,Vss=O 
Supply Voltage VDD -14.0 -7.5 v 
Input "H" Level Voltage( 1) Vrnc n 50/60Hz INPUT -1.0 v 
Input "L" Level Voltage( 1) VIL(1) 50/60Hz INPUT Vnn+2 v 
Input "H" Level Voltage(2) VIH(2) Other than 50/60Hz INPUT -1.5 v 
Input "L" Level Voltage(2) VIL(2) Other than 50/60Hz INPUT vDD+2 v 
Input Voltage on 50/60Hz VAC-IN Referenced to Vss VLED v 
INPUT Pin (Note 1) (Note 2) (Note 1) 

Ele9trical Characteristics at Ta=25°C,VnD=-12V min typ max unit 
Input "H" Level Current(1) IIH(1) 50/60Hz INPUT,VIN=Vss 10 uA 
Input "L" Level Current(1) IIL(1) 50/60Hz INPUT,VIN=VDD 10 uA 
Input "H" Level Current(2) IIH( 2) Input pins other than 20 uA 

Level Current(2) 
50/60Hz INPUT,VIN=VnD 

Input "L" IIL(2) Input pins other than 10 uA 
50/60Hz INPUT,VIN=VDD 

Output "H" Level Current(1) IOH(1) ALM OUT 1 SLP OUT 5 mA 

Veu=Vijf1V Output Leakage Current(1) IoF(1) A 0 ,SLP OUT 10 uA 
VouT=VnD 
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Output "H" Level Current(2) IoH(2) 10's HR ag & de 
( 24Hmode), 

Output Leakage Current(2) IoF(2) 
VoyT=V~s-1V 
10 S H ag & de 
(24Hmode),VouT=VDD 

Output "H" Level Current(3) IOH(3) Segment outputs other 
than above,VouT=Vss-1V 

Output Leakage Current (3) IoF( 3) 11 VouT=VDD 
Power Failure Detect Voltage VDD 
Current Dissipation Ice Output:Off,input with 

pull-down resistor: Open 
Stability of Oscillator for Fs Typical .value, 900Hz, 
Backup vDD=-9v±10% 
Accuracy of Oscillator for FA Typical value,900Hz, 
Backup vDD=-9V 

(Note 1) 

VAC-IN --­

VLED -----

Input voltage(average) on 
50/60Hz INPUT pin 
Supply voltage(average) 
for LED 

These are the values at no load mode. 

[Fig. 1] 

(Note 2) 

[Fig. 2] 

min typ max unit 
36 mA 

20 uA 

18 mA 

20 uA 
-7.5 -5.0 v 

5 7 mA 

-10 10 % 

-10 10 % 
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• Pin Numbering 

page 
LC7000 ···········629 
LC7010 ···········636 
LC7120 ···········647 
LC7131 ···········650 
LC7132 ···········656 
LC7135 ···········650 
LC7136 ........... 550 
LC7137 ........... 550 
LC7181 ........... 550 
LC7184 ........... 557 
LC7191 ........... 550 
LC7200 ........... 570 
LC7201 ···········670 
LC7203 ···········670 
LC7207 ···········670 
LC7210 ........... 591 
LC7220 ........... 599 
LC7221 ........... 599 
LC7222 ........... 599 
LC7225 ···········699 
LC7226 ........... 599 
LC7227 ···········699 
LC7223 ........... 713 
LC7250 ···········727 
LC7253 ........... 745 
LC7257 ···········764 
LC7258 ........... 754 

page 
LC7265 ···········780 
LC7266 ···········780 
LC7267 ···········789 
LC7268 ········ .. ·789 
LC7500 ........... 795 
LC7510 ···········801 
LC7512 ···········801 
LC7515··· .. ······813 
LC7517 ···········821 
LC7520 ···········830 
LC7560 ······ .. ···830 
LC7530 ···········839 
LC7533 ······ .. ···843 
LC7 534M · · · .. · · · 843 
LC7550 ······"···845 
LC7555 ........... 852 
LC7556 ···········852 
LC7570 ···········861 
LC7572 ···········864 
LC7815 ···········868 
LC7815H·········876 
LC7816 ········· .. 884 
LC7817 ···· .. ·····891 
LC7820 ···········898 
LC7910 ···········903 
LM7000···········910 
LM8523···········915 

When you face the top side (marking side) of the package, 
numbering starts with CD assigned to the pin located, in a 
counterclockwise direction, immediately after the index 
point and turns counterclockwise. 

ACCESSORIES FOR 
AUDIO APPLIANCES 





Features 

CMOS LSI 

SL 2 Electronic Tuning System 
for Multi-Bands 

®905A 

1. ( 1) By using in conjunction with voltage synthesizer type SL 2 electronic tuning control LSI ( LC7200 series), 
a tuning system for multiband can be realized. In other words, 1 band of 2 bands (FM/AM) of control LSI 
can be divided into 2 parts. 

For example: 
a) 2-divided random tuning of MW and LW (medium wave and long wave) of different types of 

band: Refer to Sample Application Circuit 1. 

bl 2-divided random tuning of the same wide band. Example: For short wave (SW), 2-divided 
random tuning of SW1 and SW2 is available. For TV wave, 2-divided random tuning of "L" 
channel and "H" channel is available: Refer to Sample Application Circuit 2. 

(2) 2-divided band (LC7000) is selected as follows: 
a) Manual tuning: 

Alternate selection by momentary switch 
b) Auto search tuning: 

Automatic alternate selection by differential pulse signal of tuning sweep wave. 
c) Preset tuning: 

Random band read by channel switches (CH1 to CH7). 
d) Preset memory: 

Random band write by simultaneous push of channel switches (CH1 to CH7) and MEMO switch. 
2. By connecting the CR1 pin of control LSJ (LC7200 series) and the CLK pin (LC7000) in parallel, the system clock 

can be used in common. 
3. Supply voltage IVDDl: BV to 1 OV 

Functions 
1. In selecting FM band/(MW+LW) band in the 3-band (FM/MW/LW) application (FM band and (MW+LW) band). 

the memory band signal is generated for random preset memory and preset tuning of MW/LW band. 
2. In the 2-band application (FM/SW or MW/SW), the band signal is generated for division of one band (SW) into 2 

parts (BAND 1, BAND 2) and alternate search tuning of BAND 1 /BAND 2. 
3. 7-channel (CH1 to CH7) band (BAND 1 or BAND 2) memory. 
4. Last band memory by battery backup at the time of power failure. 

Case Outline 3008A-D201C 
(unit: mm) 

20 II 

.. 0 -1 fffi i ~r=r=i=;==;=T"~;=;=r=;=;=;~J. -

------"'-..! 

B' 
2.54 SANYO: DIP20 
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1. Application Circuits 

• Sample Application Circuit 1 

• 3-band reception (FM/MW/LM) set: FM band - 7 stations memory capability 

~ Band 
Tuning Mode~ 

Manual Tuning 

Search Tuning 

Preset tuning 

MW and, LW band - 7 stations ral]dom memory capability 

FM Band AM Band (MW Band+ LW Band) 

FM 

FM 

FM 

• Toggle select of MW/LW band (AM input). 
• Hold of last band and last received station. 

• Automatic band select of MW/LW band (VT up input). 
• Hold of last band and last received station. 

• Random preset tuning of MW/LW band. 
• Hold of last band and last received station. 

·-------.. cm 
~-------_ -_-_ ----~-~ ~ LC7207 

r-t-++-+-t-+-+-+---+---+=-.+--~ Wil'lJ (Tuning voltage) 

~----W 
'~~-~ 1:i5WN 

MW 

LW 

CV in to tu~ 
CVoul t----+---

Mltout t---+---­

F/.lloul 

VSS MUTE L-L--L...>. --....... 

MIND 

• Set feature 

Band FM MW LW 

Indication 0 0 0 
Band Select @] IM~wl Input 

-· 

Band memory I FMl I FM2 I FM3 I FM4 ! FM5 I FM6 I FM7 I - Memorized by control LSI LC7207 

I cH1 I cH2 [ CH3 icH4 : CHS [ CH6 I CH7 l 
I I I I I I I I 

\Mw1 \Lw1 \Mw2 IMw2 )Mw3 )Lw3 IMw4) - Memorized by LC7000 
~-------------

(MW/ L W can be exchanged with each other.) 
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• Sample Application Circuit 2 

• 2-band reception: FM and (SW1 + SW2). FM and (TV1 "L" band& TV2 "H" band) 
set. 
MW and (SW1 + SW2), MW and (TV1 "L" band & TV2 "H" band) 
set. 

• FM band or MW band: 7 stations memory capability. 
• SW1 + SW2 or TV1 + TV2: 7 stations memory capability: Divided random tuning of the same 

wide band. 

I\ Band FM or Wide band (SW band or TV band) 
Tuning Mode ~ MW Band 

Manual Tuning FM/MW • Toggle select of divided band (AM input). 

• Hold of last band and last received station . 

Search Tuning FM/MW • Automatic band select of divided band (VT up input). 
• Hold of last band and last received station. 

Preset Tuning FM/MW • Random preset tuning of the same band . 
• Hold of last band and last received channel. 

• Application where the MW band select input of the LC7207 is applied to wide band. 

,;: ~~ 1l ~i {{14 J rlivoo J"1 
W CR1 Bl~ 

! ~ 
] 

CH7 ~ 

FM i "' ~ LC 7207 610 r-ci: 

FMs~i[~ 
r:irntr µ(Tuning vol 

I r CVin 

I ~rr l~ U~f7ooWN 00WN CVout 
to tuner 

I F/A out r-~M (MW)out J;'9 ? ? ? ? r: I '.:::=:=l_ jVDD Interface M-IND MUTE 

I c__';:CH1 CLK VT ~~ 1 '----- : up , toator , 

~ ~ i cOOOO '--- ----
__c_ BAND! 
CH7 -- 1 J ~ BAND21------

---+!Al< M-JNDin ~-
---------"! PWRon F/A in 

R5Tv55 MUTE 

:::=:J'- MUTE 
L 

tage) 

~ 

• Set Feature 

> 

~ 
(MW) 

~filBA~I BAND
2 ~ ~ !BANDZ g ~ 

g' U.. BAND! 
·c: r 
::i 

f- time Tuning voltage 

Band Indication 

FM or SW or 
MW TV 

0 0 

Band Select Input ~ 
(TV) 

Band Memory J FM1 J FM2 I FMJ I FM4 I FM s i FM6 I FM7 I - _Memorized by control LSI LC7207 
(MW1) (MW2) (MW3) (MW4) (MWS) (MW6) (MW7) 

I I 1 I I I I I 
: CH1 : CH2 : CHJ : CH4 ~ CHS i CH6 : CH7 l 
I I l I I I I I 

J sw1 I sw2 I sw J j SW4 I sws I sw5 I sw1 J - Memorized by LC7000 
(TV1) (TV2) (TVJ) (TV4) (TVS) (TV6) (TV7) 
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2. Pin Assignment 

LC7000 

I 3 5 7 8 

Voo PWR en ITTNCin MEMOin VTup F~in BAN02 BAND! AM 

3. Equivalent Circuit Block Diagram 

PWRon 

CLK 

MU 
' Vool 1-E---oVTup 

V55 0--

MEMO in 0 I w ___ _ 

4. Pin Description 

4-1. Input Pin 
1) Memory addressing: Channel input 

M-!NDin 

• Each channel (CH1 to CH7) input is for addressing the band (BAND1 or BAND2) memory. 
• Connected in parallel with CH1 to CH7 of SL 2 control LSI (LC7207) (LC7200: Up to CH5, LC7201: 

Up to CH6). "L" level makes the memory addressing input active. By setting the undermentioned 
MEMO pin to "L" level and then making the CH input active, that is "L" level, the present band inform­
ation is stored in the memory corresponding to the CH. When the MEMO pin is at "H" level, the band 
information in the memory is delivered at the undermentioned BAND1, BAND2 pins. 

• Priority order in case of simultaneously selecting CH input: 
CH 1> CH2> ----------- > CH7 

2) Memory control input (MEMO in) 
• Memory control input used to store the band information in each channel (CH1 to CH7). 
• Connected in parallel with the MEMO pin of SL 2 control LSI (LC7200 series). By setting the memory 

control input (MEMO in) to "L" level and the memory addressing CH input (CH1 to CH7) to "L" level 
(20 msec. or more), the present band information is stored in the memory corresponding to the CH. 
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3) Automatic band select input (VT up) 
• The rise differential signal of the auto search sweep voltage (upward search) is applied through capacitive 

coupling to select MW/LW alternately in the multiband set (FM/{MW+LW) band set). In the wide band 
set (SW/TV band set). BAND1/BAND2 are selected alternately. 

• In the DOWN mode, the rise differential signal of the auto search sweep voltage (downward search) is 
inverted externally and applied. 

4) Divided band mode select input (F/A in) 
• Connected to the band select output (FI A out) of SL 2 control LSI ( LC7200, 7201, 7203). 
• When the F/A in input is at "L" level, the divided band mode is entered. 

5) Manual band select input (AM) 
• When the divided band mode (F/A in: "L" level) is entered and the M-IND in input is at "L" level, the 

AM input acts to toggle-select the divided band (BAND1, BAND2) (chattering tree time: 6 to 12 msec.). 
• When the AM input is set to "L" level, either BAND1 pin or BAND2 pin is set to "L" level in the same 

timing. 
6) Toggle operation mode select input (M-IND in) 

• When the divided band mode (F/A in: "L" level) is entered and the M-IND in input is at "L" level, the 
AM input acts to select the divided band alternately. 

• When the divided band mode (F/A in: "L" level) is entered and the M-IND in input and all CH band 
select inputs (CH 1 to CH7) are at "H" level, the VT up input acts to select the divided band alternately. 

7) Backup operation control input (PWR on) 
• When the PWR on input is set to "L" level, the internal memory and flip-flop enter the backup mode. 
• When the PWR on input is set to "H" level, the operation mode is entered. 

8) Clock input (CLK) 
• Connected in parallel with the CR 1 pin of SL 2 control LSI (LC7200, 7201, 7203, 7207). 
• Used to apply·the system clock of the LC7000. 

9) Reset input (RST) 
• When the RST input is set to "H" level, the internal memory and flip-flop enter the reset mode. 

4-2. Output Pin 
1) Divided band 1 select otuput (BAND1) 

• "L" level selects the divided band 1. 
• When the F/A in is at "H" level, the BAND1 output turns "H" level. When the AM input is at "L" level, 

the divided band state ("L" or "H") is delivered. 
• When the RST input is at "H" level, the divided band 1 output turns "H" level. 

2) Divided band 2 select output (BAND2) 
• "L" level selects the divided band 2. 
• When the F/A in is at "H" level, the BAND2 output turns "H" level. When the AM input is at "L" level, 

the divided band state ("L" or "H") is delivered. 
• When the RST input is at "H" level, the divided band 2 output turns "L" level. 

3) Mute output (MUTE) 
• Simultaneous push of 2 or more CH buttons (CH1 to CH7) causes the mute signal to be delivered. 
• When in the mute mode, "H" level is delivered. 

633 



LC7000 

5. Main Specifications 

Absolute Maximum Ratings/T a=25±2°C, Vss=OV 

Maximum Supply Voltage Yoo ma.x -0.3~+11 

Input Voltage VI -Q. 3~ (VDD+0.3) 

Output Voltage 

Output Current 

Vo 

IoUT 

Pd ma.x 

Tapg 

Tstg 

Tsol 

Output TR OFF -0.3~ (VDD+o.3) 

Allowable Power Dissipation 

Operating Temperature 

Storage Temperature 

Lead Temperature and Time t= IOsec 

Allowable Operating Ranges/T a=25±2°C (Pin No.) 

Supply Voltage v00 (1) 

VDO (2) 

"H" level Input Voltage Vrn(i) 3,4,6,9, 
11~17 

±10 

200 

-20~+10 

-40~+125 

VDD: All operations 
Ta.=-20~+10°c 

260 

min 

Voo: Memory backup 2.2 
: Ta.=-20~+10°c 

M-INO in.MEMO in, 0-75Voo 
P/A in,AM,CHJ~CH?, 
RST 

unit 

v 

v 

v 

mA 

mW 

·c 

·c 

·c 

typ ma.x unit 

10.0 v 

10.0 v 

VOO v 

Vrn (2) 10 CLK Parallel drivable with LC7207 

VIH(3) 5 

Vrn (4) 2 

"L" Level Input Voltage VII, (I) 3,4,6,9, 
11~17 

VT up: v98=BV,Ta.= 0-95VDD 
-20~+ 0c 

PWR-ON: Voo=BV .Ta.= o. 80Voo 
-20~+10 c 

M-IND in,MSMO in, 
P/A in,Afi.,CHl~CH7, 
RST 

Voo v 

Voo v 

v 

VIL (2) 10 CLK Parallel drivable with LC7207 

VIL (3) 

VIL (4) 

Input Pulse Width tfefw 

Clock Frequency fin 

5 

2 

5 

10' 

VT up: tfefw=5oµs,Ta.= 
-20~+10°C,Fig See Fig. 1. 

PWR·ON: Memory backup V88 

VT up: o.?V00 ,Ta.=-20 50 
~+10°C.Pig 1 See Fig. 1. 

CLK 1.0 

Electrical Characteristics/T .-2s±2°c. Voo=8.0 to 10.0V, Vss=OV min 

"H" Level Output Voltage VOH 7,8,20 BAND2, BAND I, MUTE : v00 -1.o 
IoH=-JmA 

"L" Level Output Current VOL (I) 7,8 BAND2,BANDI: IoL=2.omA Vss 

VOL (2) 20 MUTE : IoL =I .omA vss 

"H" Level Input Current IIH( I) 2,6, 10 PWR-ON,P(A in,CLK 
: vI=Voo 

IIH(2) 19 RST: VI=v00 20 

"L" Level Input Current IIL (I) 3,4,9, M-INDin,MEMOin,AM, -600 
11~11 CHJ~CH7: vI=ov 

II II : VI=0-8VDD -240 

2,6, 10, 19 PWR-ON,P/Ain,CLK,RSJ' -10 
: VI=OV 

Current Dissipation VDD: PWR-ON=IHJ.Voo= 
I ov, other pin nonactive, See Fig. 2. 

2 Voo: PWR-ON~0-44V,Voo= 

2.5 

typ 

2 • 2V • other pin nonactive, See Fig. 2. 

Pin Open Voltage 3,4,9, M-INO in.MEMO in,AM, 8 
11~ 17 CHJ~CH7: Yoo= IOV 

19 RST: Yoo= IOV 0 

(Note) Current direction: + (no sign): Flowing into device 

: Flowing out of device 

634 

v 

v 

µs 
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Fig. 1: Input Waveform at VT up/ON Pin 

VT up input waveform: 1'a =-20~+10°C ,v00 =a~ 1ov 

Voo----. 

VT up: Standard interface circuit at pin 

LC7207 D/A 
conversion 
output 

c 
---JI 

Vl/1, 

Fig. 2: Current Dissipation Test Circuit 

V55 O,l----~--~>-_.__-+-----.--

Current 
SW Dissipation 

Test voo Remarks 

IHJ loo (1) 10 v RWR--DN= IH J 
~.,---- t-------t----

PWR-oN= IL J _ ___, ILJ loo (2) 2.2 v 
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Controller For LM7000-Applied Car 
Stereo 

@ 1573A 

The LC7010 is a controller for direct PLL IC LM7000. It can be used to form a 
PLL frequency synthesizer with clock for car use. 

Features 
Applicable in the U.S. and Europe 
LED-used dynamic display (Cathode common) 
Clock function 

24-hour system (Europe), 12-hour system (U.S.) 
• Two selections of display mode : Clock preferred display, frequency 

preferred display 
Channel selection u,ethod (Sawtooth wave mode ~ ) 

MANUAL (Up/down) ••.•• 1 channel/push. Pushing for 500msec. or more 
causes fast advance at a 60msec. rate channel 

SCAN (Up) .••••••••••• 5-second reception at a ti.me 
SEEK (Up) •••••.•••••• Received channel hold 

• SKSEEK, SK SCAN (Up) • SCAN/SEEK of SK channel only 
• PRESET •••.••••••••.•. 6-channel preset capability for each of FM/(MW+LW) 

4-accessory control capability (With input, display, output pin) 

Receiving Frequency 

Area 

USA 

Band Receiving Frequency Range Step Reference Intermediate 
Fr~uen~ Fr~uen~ 

FM 87,5 to 108.1 MHz 200k~_100kHz 10.7 MHz 
,_MW_1-+-----~5_2_2 __ t_o_1_6_1 __ 1 kHz 9kHz 9kHz 450 kHz 

MW2 520 to 1620 kHz 10kHz 10kHz 450 kHz 
1------1--_-~F-_M-::_-____ -+--.-----.. ~8_7_..-...c5=--=---t~o-'--1-'-08"-'."-'o'---M=H=z-_---t_+----~~5=0:=k:Hz:::==5=o:=k:=H:z:==:=1=0:.:=1:=M:=H:=z===== 

MW1 522 to 1611 kHz 9kHz __2_kHz 450 kHz I Europe 1---MW2-+----- 520 to 1620 kHz 1 OkHz 1 Ok Hz 450 kHz 
L_~-~---~--1-5-3~to 281 kHz 1kHz 1kHz 450 kHz 

Case Outline 3025B-D42SIC 
(unH:mm) " n EB; 

c:::::::::::J1~ 
~ 

SANYO: DIP42S 
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Key Matrix Organization and Display 

Display font 

_/ 
/_/ 

,-/ 
I I 
SK ( h) i..El"AL 

Momentary SW Diode matrix 

/ / I LI I L/ I I I I 7 / / l I 
Diode Matrix 

(1) Area select (4) Clock colon select 

I US/EU / oufsfA 
Flashing at Always lighted 
a 1Hz rate 

Europe 

Time display: 
on 

12-hour system 
for USA use 
24-hour system 
for Europe use 

colon off 

(5) Display priority 
Clock preferred 
displa_JT_ 

r--p off 

on 

Frequency 
red 

on (2) MW 9kHz/10kHz select 
----+-~ 1 OkHz 
9~/10k L~ on (Note) on : With diode 

off : Without diode 
( 3) LW select_ (only when Europe is selected in ( 1 ) above) 

With LW Without LW 
~~_o_f_f_~ ___ o_n ___ , 

Pin Assignment 

prefer-
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Key Description 
( 1) M1 to M6 

LC7010 

Key for writing in/calling from the preset memory 

(2) Jg_ 
Frequency display mode 
Used to write a new channel in the preset memory. When this key is 
pushed, "ME" sign is lighted and the write enable mode is entered, and 
when one of M1 to M6 is pushed within 5 seconds, a frequency displayed is 
written. The write enable mode is released automatically in 5 seconds. 
Clock display mode 
tsed to set time. To set time, push MUP(HA), MDN(MA), OADJ while pushing 
th.is key. 

(3) MUP(MA), MDN(HA) 
Frequency display mode 
Key for manual tuning. Each time this key is pushed, the display 
contents go up or down by 1. When pushed for 500msec. or more, the 
display contents go up or down at a 60msec./step rate. 
Clock dfaplay mode (Used jointly with ME) 
"HA" is the key for setting hours. The display contents go up only. 
Each time this key is pushed, the display contents go up by 1. When 
pushed for 500msec. or more, the display contents go up at a 4 
hours/second rate. Th.is setting does not affect minutes and seconds. 
"MA" is the key for setting minutes. The display contents go up only. 
Each time this key is pushed, the display contents go up by 1. When 
pushed for 500msec. or more, the display contents go up at a 8 
minutes/second rate. Seconds are reset to 00. No carry occurs from 
minutes to hours. 

(4) SEEK (Up direction only) 
Used to search a broadcasting station automatically and hold a receiving 
frequency when the broadcasting station is reached. When "SCAN" key is 
pushed during seeking, the mode is changed to the scan mode and search 
tuning continues. 

(5) SCAN (Up direction only) 
Used to search a broadcasting station automatically and hold a receiving 
frequency for 5 seconds when the broadcasting station is reached. If this 
key is pushed again before lapse of 5 seconds, the receiving frequency 
continues to be hold. If nothing is done before lapse of 5 seconds, search 
starts again. When "SEEK" key is pushed during scanning, the mode is 
changed to the seek mode and search tuning continues. 

(6) BAND 
Band select key. Each tin~ this key is pushed, one band is selected. r FM- MW-r: LW 

j _1(2-band use) .I 
(3-band use) 

(7) OADJ (Used joi.ntly with ME) 
Key for setting to O minute O second. Used to set time by the time signal. 
When the minutes display is at 30 or less, hours remain unaffected; when at 
31 or more, hours are incremented by 1. 
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LC7010 

Example [Display before setting] [Display after setting] 

(8) CL/FRQ 
• Clock preferred display mode 

0ADJ on 
10:30----- 10:00 
10:31 11:00 

~------''C.L/FRQ'' on 5sec. after "CL/FRQ" ~O_F_F _____ ~ 
Clock display Frequency displayJ Clock display 

Radio key on(Note) 5sec. after radio channel selection 
'--------~Frequency display.----------------~ 

(Note) Each key of M1 to M6, SEEK, SCAN, UP, DN, BAND 

Frequency preferred display mode 
"CL/FRcf' on 5sec. after "CL/FRQ" OFF 

.-1 F_r_e_q_u_e_n_c_y_d_i_s_p_l_a_y ~ock Dis play J ~.-c~F~r-e-"q_u __ e_n_c_y_d_i_s_p_la-y~J 

(9) LOC/DX, MO/ST, LOUD, METAL/MUTE 
The display mode and output mode caused by key operation are as follows: 

----------------1---------------------r,;-------___ lt_el'____ -~--- Disp!_~_m~d_e_____ Output_mode 
LOC/DX LOC Lighted H 

_____________ __ _ ______ --~j~!_i:§hted__ _ L ----

MO/ST ! ST I_ Li~te~- -~---i. Unlighted H ------------- ------------1----- --
L 0 U D L 0 U D !_ ___ _Lighted __ H____ 

________________________________ U~light~ -'=----
MET AL I MU TE METAL/ MU TE Lighted H 

___________ ___ _ _ _ _____ -------~~~~~-~ed -L__---=-!c-=-=-
(Note) "METAL/MUTE" have 2 internal modes and share the key, display, 

output pin. (Refer to the Table shown below.) 

(10) SK (FM use only) 
Each time this key is pushed, the SK mode is turned ON/OFF. When in the SK 
mode, the SK station only is seeked or scanned. The SKO pin is at "H" 
level. 

Power SW Connection and Operation 
Example 1 
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Example 2 

SNS 

0 
0 
1 , 

LC7010 

A<I. SW POllER SW 
~ ...-;o---.------- To radio circuit 

RSW 

0 , 
0 , 

IQ'='H' 
, , I= 'LI 

TN'ESW 
t-----d""o------ To tape circuit 

LC7010 

~-----1SNS 

Display METAL/MUTE 

off 
off 

Clock 
P=O: 
P=1: 

Clock 
FRQ 

o: Disable 
E: Enable 

D 

D 

E(METAL) 

E(MUTE) 

LOUD MO/ST 

D D 

D D 

E D 

E E 

LOC/DX SK 

D D 

D D 

D D 

E E 
(FM only) 

Pin Description 
Pin Name Pin No. Description 

Sa to Sh 24-31 Dis~l~ s~ment drive s~nal. 
D1 to D5 32-36 Display digit drive signal. Also used as key return 

signal. 
DS1 j_8 Key retu.rn signal 
DS2 18 
KO to K3 1,2, Key input pin 

41...1_42 
Audio mute signal to be delivered at the following 
mode. 

• Band select mode 
• Manual up/down mode 

AMUTE 15 • Seek, scan mode 
• Preset read-out mode 
• Power SW ON/OFF mode 
• Initial ~o\oler ON noode 

CE 9 Data signal to be transferred to the LM7000. 
CL 8 CE : Chip enable 
DATA 7 CL : Sync clock 

DATA : Transfer data 
STRQ 10 Signal for instructing the LM7000 to count IF 
STIN 5 Automatic tuning stop signal. 
ST SIG 4 Signal for giving informatiori that a broadcasting 

station is nearby during automatic tuning. 
LOC 11 Out~ut s:!g_nal for selecting LOCAL/DX 
MO 12 Output sie.r·E•l fer selecting monaural/stereo. 

rl&-UD 13 Out~ut s~nal for selectinE!; 101Jdr·P-~•f' ON/OFF. 
METAL/MUTE 14 Out~ut s:!g_nal for turnil!B._ ON/OFF muting/metal. 

M/L 16 Output sig_nal for selecti.ng_ AM coil. 
SNS 3 S~al for turnil!B._ON/OFF ACC (~ition) SW. 
SK 6 SK s:!g_nal in~ut. 
INT 39 Clock time base signal (from the LM7000) input. 
HOLD 38 Connectec to VDn· 
OSC1 22 The system clock from the LM7000 is inputted to OSC1 
OSC2 23: or a ceramic resonator is connected to OSC1_._ OSC2. 
RES 19 Power ON clear signal in~ut. 
1fun_ 40 Application of power (+5V). 
VC!C! 21 Application of ~ower ( OV_l. 
TST 20 Connected to V~~· -SKO 17 SK n1ode output signal. 
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Active I/O 

H 0 
H 0 

H 0 

E I 

H 0 

H 0 
_r 0 

- 0 

H 0 
L I 
L I 

H 0 
L 0 
H 0 
H 0 
L 0 
H I 
L I 
L I 
- I 
- I 

L I 
- -
- -
H 0 



Timing Description 
(1) SEEK, SCAN 

Channel 

LC7010 

-~---T---=-,-Must fall within 50msec. after channel change. 

STRQ 

,_ 
check of STSIG fl 

(2) Manual ch<ck a ch<ck a 
STIH SR 

UP(ON) _J 

Channel LJ 
(3) Power SW ON 

Power SW _J 
I 

Data transfer I ~ 
to LM7000 ---1-------J L__ 

v,,, •' IBTOOO l~~~ !~ 
(4) Audio mute (AMUTE) 

x x 

G) Key chattering elim1nating time (7msec.) 
® Audio pre-mute time ( 15msec. ) 
(3)4 Data transfer to PLL (50msec. to 100msec.) 
@) Audio post-mute time 

a. Band select mode, preset read-out mode 

AM UTE 
© 

i---~"~s=oo=m~ 

b. Manual up/down mode 

L 

A.MUTE 
el~• .Ir-------
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c. SEEK/SCAN MODE 

AM UTE CD (] @ @ @ 
Without Without With 
channel channel channel 

© 
d500ms 

d. Power SW ON/OFF·· mode 
Power SW _J 
ON/OFF mode 

on 11 ... ___ 011 _____ _ 

AM UTE 
~scorns ~~~~~soo~m_s~~---·~ 

e. Initial power ON mode 
Power SW .---------------
ON 

AM UTE 

(5) "LOC" ON 

SEEK 
SCAN 

STIN 

LOC 

__J 

Allowable Operaating Conditions at Ta=-30 to +70°C,Vss=OV 
Recommended Operating Supply VDD 
Voltage 
"H" Level Input Voltage 

"L11 Level Input Voltage 

VIHi Input pins other than 
INT,RES,HOLD,OSC1 

VIH2 INT,RES,HOLD,OSC1 
VILi Input pins other than 

INT,RES,OSC1 
VIL2 INT,RES,OSC1 

min 
4.5 

typ max unit 
5.0 5.5 v 

VDD V 

VDD V 
o.3v0D v 

Operating Clock Frequency 
VIL3 TST 

fextosc At external clock input, 
See Fig. 1 

Vss 
Vss 
380 

0.25VDD V 
0.3VDD V 

400 420 kHz 

"H" Level Clock Pulse Width 
11 L11 Level Clock Pulse Width 
Clock Input Rise Time 
Clock Input Fall Time 
External Capacitance for 
C~ramic Oscillation 
External Resistance for 
Ceramic Oscillation 

tw,SH 
twtSL 
toscR 
toscF 
C1 
C2 
Rl 
R2 

n 

II 

n 

II 

See Fig. 2 
n 

n 

II 

n 

See Fig.2. KBR400B 
See Fig.2. CBS400P 

II 

n 

0.5 
0.5 

100±10% 
100:!:10% 
1000:!:5% 

4.7:!:5% 
2.2:!:5% 

us 
us 

0.2 us 
0.2 us 

pF 
pF 

kohm 
kohm 
kohm 

Absolute Maximum Ratings at Ta=25°C,Vss=OV(VDo=5vtlO% unless otherwise speci-

Maximum Supply Voltage 
Maximum Input Voltage 
Maximum Output Voltage 
Peak Output Current 

fied). 
VDDmax 
VINmax 
VouTmax 
Iol 
Io2 

Allowable Power Dissipation Pdmax 
Operating Temperature Topg 

642 

1 output pin 
All output pins 
Ta=-30 to +70°C 

-0.3 to +7.0 
-0.3 to vDD+0.3 
-0.3 to vD0+0.3 

-2.0 to +2.0 
-26 to +26 

350 
-30 to +70 

unit 
v 
V(Note) 
v 

mA 
mA 
mW 
OC 



LC7010 

Storage Temperature Tstg 
unit 

-55 to +125 °c 

(Note) For OSC1 pin, up to oscillation amplitude generated when internally 
oscillated under the allowable oscillation conditions in Fig. 2 is 
allowable. 

---------'ll!l 
90.,_------<---- YIH2 

1 
IO'lo --+-----+-+---+-+-- YL2 

--+-+----+-t---+--~ 

OSCldl OSC2 

CF: CeraDJic r·e>;onator 
C SB400P (Murata) 

toscF 

1'tl czI KBR400B(Kyciceral 

Fig. 1 OSC 1 pin input waveform Fig. 2 Recommended oscillator for 
ceramic oscillation 

Electrical Characteristics at Ta=-30 
"H" Level Input Current IIH 
"L" Level Input Current IIL 
"H" Level Output Voltage v0H1 Output pins other than OSC2 

IoH=-1mA 

min 

"L" Level Output Voltage 

VOH2 

VOL 

IoFF1 

IoFF2 

fxosc 

Output pins other than OSC2 VDD-0.5 
IoH=-100uA 

Output Off Leak Current 

Clock Oscillation 
Frequency for Ceramic 
Oscillation 
Current Dissipation 

Input Capacitance 
Output Capacitance 
Input/Output Capacitance 

Initial Reset Timing 

Output pins other than OSC2 
IoL=1mA 
Output pins other than OSC2 
VoH=VnD 
Output pins other than OSC2 
VoL=Vss 
Conditions for ceramic 
oscillation,At oscillation 
circuit in Fig. 2 
At ceramic oscillation,output 
pin open,Input pin,VIN=VnD 
f=1MHz 
f=1MHz,output high impedance 

n n 

operation start 
,,...---t---::::--5V 

m 
IH2: 
o. 75Voo=3. 75V 

/VDD=5V 
-VJL2 : 0. 2 5 VD D = 1 . 12 5 V 

lose 
/VDD=4.5V 

LC70l0 

vss 

-1 

384 

typ max 
1 

0.4 

400 417 

0.5 1.0 

5 
10 
10 

T Vo o: Power supply rise 
time constant 

~ -Fix c,R so that"1;Vnn-'l:'.RES,tosc~1omsec 

TR Es: RES pin rise time 
constant 

are yielded. 
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unit 
uA 
uA 
v 

v 

v 

uA 

uA 

kHz 

mA 

pF 
pF 
pF 



0) 
~ 
~ 

c 

VT! .l. 

i! l .,. > 
< < :r 3:: 
8 8:;;:;; 

p11 
I 

~ 
0. 

~ a 
,.-------... 

rri1' r~ 
I I l'f'jf I 

rhM4 rhsCAN r:hME j' rhL<Xii:Jx --$-

~ 
--4-

II 

---:--+ 
~vJ 

r 1 , 

i 

~--f--1 LOUD 

YT2 D 
T A1'1.JTE 
,),. '-+-+++t-+---+---< M/[ 

STRl SllO 

~"------- +--+--------t-jK---~ 

n 
.... 
0 

0 

0 LOC/DX '-------1--S_K_-'---'-""'"-"'----L--__, 
o MO/ST VSS 

LOUD 

METAL MUTE 

,.,_ _ AMUTE'-------1----IC-----------+--1---__; 
VQA VtN 12V 

i LA5659 i J 
______ ___.__-d' <>--1.------.----1 Vo VEN 

L_____ ---- - SW ~~~ sw) 

0-

SR 
5KO 

I 
II 

~ 
~ 

[ 
g 
(") 

~ 
~ ... 

r 
('"') 
-..,J 
0 ..... 
0 



LC7010 

Sample Application circuit 2 

stopsensitivity adjust 75k-100k or thereabouts 

pont A 
o-----------r----

to STS\G 
o--------------< 

LA1135 

:IJV 

\Ok f ran AM UTE 

AF oulplA 

Ya::max=8V lt:Clf=8V 

T 1 
T2 
T3 
T4 
TS 

from ST~ 
-------0 

Yee. 

YT-30202 Mitsumi 
YT-30018 Hitsumi 
CFMA-021A Toko 
YT-30007 Mitsumi 
YT-30008 Mitsumi 
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CJ) 
~ 
CJ) 

8V 

39p 

~ri-j100k1 !!If n 
.-op !Op 

4.7u 
Vr 

100< 

o.022u J; 

1!57..-Jb: 
MIX: 
osc: 
RF: 
ANT: 

AGC 

SFE10. ?MA Murata 
47K-074-124 Sumida 
YT-30074 M1tsum1 
YT-20622 Mitsumi 
YT-20575-20576 Mitsumi 

VOC lromSTRQ 

lOOk R12 2.7k l>FC V,.f 

~CBTKAE-24783X 11 
T2~ ('l'oko) 

o~(QW\ CBTKAC- R8 R9 

22u\.I HH24 782AUO (Toko) · 

R7 
12k 

Stopsenaitivity adjust 
470k or thereabouts. 

f 
ID' 
; 
'ti ..... 
~ 
t!:-
g 
(") .... 

! 
C"I' 

w 

r 
n 

" 0 ..... 
0 



CMOS LSI 

CB Transceiver PLL Synthesizer 

Functions 
(1)0nly one crystal is required for AM CB transceiver. 
(2)Two selections of intermediate frequency: I F1=10.695MHz, I F2=9. 785MHz. 
(3)Two selections of lock monitor output: 

LM • High level at locked mode LM • Low level at locked mode 
• Low level at unlocked mode • High level at unlocked mode 

(4)Amplifier for low-pass filter. 
(5) Input amplifier for programmable counter. 
(6) Detector for misprogramming of programmable counter. 
(7) BCD code input to programmable counter. 
(8) Buffer output for reference oscillator. 
(9)0utput for half frequency of reference oscillator. 

(10) 10.24MHz crystal oscillator (with feedback resistor). 
(11 )A scan type transceiver can be formed in conjunction with scan LSI LC7181/LC7191. 

Absolute Maximum Ratings/T a=25°C 
Maximum Supply Voltage 
Input Voltage 
Output Voltage 
Operating Temperature 
Storage Temperature 

Allowable Operating Ranges/T 8=25°C 
Supply Voltage 
High Level Input Voltage 
Low Level Input Voltage 
Input Amplitude 

Input Frequency 

VDD max 
V1N 

-0.3 to +9 
-0.3 to VDD+0.3 

VouT (Output OFF) 

Topg 

-0.3 to VDD+0.3 
-30 to +70 

unit 
v 
v 
v 

oc 
oc 

Tstg 

Symbol 

VDD 
V1H 
V1L 
V1Nl1) 

V1N(2) 

f1Nl1l 

f1Nl2l 

-40to +125 

Pin Conditions 

01 to D6, T/R, IFS 
01 to D6, T/R, IFS 

min 
6.0 

VDD-1.5 

XIN 10.25MHz, duty 50±10% 3.0 
sine wave, capacitive coupling 

PCIN 3.5MHz, duty 50±10% 0.7 
sine wave, capacitive coupling 

XIN 3.0Vp-p, duty 50±10% 0.5 
sine wave, capacitive coupling 

PCIN 0.7Vp-p, duty 50±10% 0.5 
sine wave, capacitive coupling 

®4070 

typ max unit 
7.0 8.0 v 

v 
1.5 v 

o.BVDD Vp-p 

o.66VDD Vp-p 

10.25 MHz 

3.5 MHz 

(continued on next page) 

Pin Assignment Case Outline 3008A-D201C 
(unit: mm) 

f:: :: :: :: :;1} rm; 
~ tm+ 
!- 1-2 2.54 SANYO: DIP20 
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Electrical CharacteristicsfT 8=25°C, Voo=7V±1V 
(Symbol) (Pin) (Conditions) 

Feedback Resistance 

Pull-down Resistance 
Input Floating Voltage 

Rr( I) 

Rr(2) 

RP 

VIF' 

3-State 0 FF Leak Current r0F'F' ( t ) 

Output OFF Leak Current IoFF'(2) 

Output OFF Leak Current r 0FF'l3) 

Input Current 

XIN 

PCIN 

01to06, T/R, IFS 
01 to 06, T/R, IFS pin open 

PD OUT V0 =Voo/2 

CM Vo=Voo 

LM Vo=Vss 

Arn Vi =Yoo• Vi =0 Vss 

min tyn 

7 

3 

28 

Filter Amp Gain VG AIN,AOUT Rr=IMO ,frn=IOkHz,Rg=6000 28 

Low Level Output Voltage VoL 

High Level Output Voltagev08 

Current Dissipation r 00 

XJN 

XOUTL 

'",.I 

CM 
LM 

Io'" 2mA 

Io=5mA 

frn(I )=IO. 24MHZ 
frn(2)=,3. 5MHz 
N=,182 

10-bit divider 

9-bit programmable 
divider 

v00-o.9 

max unit 

MO 

MO 

kO 

1.0 v 

nA 

3.0 µA 

3.0 µA 

nA 

dB 

o. 9 v 

v 

20 mA 

16 [M 

Code converter 

·~u ~·ru~ 
..__L_C7_1_2D _______ ' ,1,. '-.l-? a __________ _,I la AIN 

01 02 03 04 05 D6 IFS 1i'l 

Pin Name 
01 to 06 Program input (BCD) 

01 ····· LSB 

T/R 
IFS 
AIN 
AOUT 
LM 
LM 

Vss 

648 

06 ·•··· MSB 
Transmission/reception select input 
IF select input 
Low-pass filter amp input 
Low-pass filter amp output 
Lock monitor output (Unlock: Low) 
Lock monitor output (Unlock: High) 
GND 

Voo Power supply 
PD OUT Phase detector output 
1 /2 R 0 UT 1 /2 reference frequency output 
R OUT Reference frequency output 
XIN Crystal oscillator input 
XOUT Crystal oscillator output 
PCIN Programmable divider input 



LC7120 

• Sample Application Circuit 

I F Frequency 
(MHz) 

10.695 

------

9. 785 

fref(PIJ) 

IF'E TR 

0 

0 

Rx 

26.965MH{_ 

TX 16. 725MHz­
RX 17.18MHz-

TX INHIBIT 

rvco fpcIN 
(MHz) (1\l!lz) 

I 6. 27~- I 6. 71 0.91~1.35 

~ 16.725~17.165 
- -----------------

' 1 7. 18--1 7. 62 I. 82~2. 26 

9.785MHz 

TX 1.365MHz­
RX 1.82MHz -

0.455MHz 

1"1 

D10.24MHz 

0 I 6. 725~ I 7 .. 1 65 1 • 365~ I. 805 

: SkHz/SkHz(TX/RX). 1: High level (Vool 
0: Low level (V55) 
~ 

BCD 
PROGRAM 

Voo 

RX 

T /R: Rx when Voo is applied 
Tx when open or Vss is applied 
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Use 

LC7131, 
-5,-6,-7 

3008A 30218 

CMOS LSI 

CB Transceiver PLL 
Frequency Synthesizer 

@ 1171A 

PLL frequency synthesizer LSI for 27MHz CB transceivers (U.S. standard, 40ch: LC7131). (European standard, 22ch: 
LC7135), (U.K. standard,40ch: LC7136, 37) 

Functions, features 
1. Built-in h.igh speed programmable divider for direct PLL system. 
2. PLL out-of-lock output available to inhibit transmittion. 
3. Instantaneous call capability of channel 9 and 19. 
4. Built-in detecting circuit of mis-program. 
5. Built-in amplifier for crystal oscillator. 
6; Built-in amplifier for active low-pass filter. 
7. BCD code channel selection. (Pull-down resistors included) 

Description of functions 
• Digital Out-of-Lock Output 

In direct PLL system, phase difference signal's pulse width at channel c;hange is too narrow, so it is difficult to get 
out-of-lock signal from phase detector in the way of using C, R components externally. 
LC7131, 7135, 7136 and 7137 make it possible to output the out-of-lock signal to have digital discriminate­
expander of the pulse from phase detector internally (Detects the phase difference signal over 1.6µs pulse width, and 
makes it expand to 6ms output pulse). 
And also LC7131, 7135, 7136 and 7137 output the out-of-lock signal when the phase difference signal is within 
1.6µs to have the detector of channel change input. 

Case Outline 3021B-D20SIC 
(unit:mm) 

[L,C7 I 3 I /35/36] 

f:: :: : : : : :;1Hffi 
~} ..u.. : 

Q.S L2 2.5" SANYO: DIP20 
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(unit:mm) 

3008A-D20IC 
[LC7137] 

~:: : : : : : : Jt[ffii 
~j;' 
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LC7131, 7135, 7136, 7137 

~1-6u•c rm 
--++ <t-'1-- '"!-+ 

Phase difference 
signal 

__._..........._rul I n._._._I __..I ___ _ 

LM (unlock output) l,___6mYc 
D1 (or D2, D3) 

r----
LM (unlock output) 

Instantaneous call of channel 9, 19 and recourse against miscode. 
Setting CH9 at "H" level causes channel 9 and setting CH 19 at "H" level causes channel 19 to be selected. 
Inputting miscode to D1 to D6 causes channel 9 to occur, and MC output to be "L" level. 
The following table shows the transmitting/receiving channel corresponding to the combination of D1 to D6 
and CH9, 19. 

Input 

Data of D1 to D6 t_H19 

BCD code 0 
0 to 39 (LC7131/36/37) 0 

1 to 22 (LC7135) 1 
1 

0 
Error program 0 

1 
1 

Built-in amplifier for active low-pass filter 

Output 

CH9 Channel 

0 Channel depending on D 1 to D6 
1 Channel 9 
0 Channel 19 
1 Channel 19 

0 Channel 9 
1 Channel 9 
0 Channel 19 
1 Channel 19 

MC 

1 
1 
1 
1 

0 
1 
1 
1 

1: "H" level 
0: "L" level 

In direct PLL system, active low-pass filter is more available, as lock-up-time· of PLL using active low-pass filter is 
shorter than the one using passive low-pass filter. The LC7131, 7135, 7136 and 7137 contains an N channel open 
drain amplifier for active filter in order to make lockup time shorter. 
Channel Programming by BCD code_ 
Scan type transciever can be conposed using LC7181 /7191. (LC7131/36/37) 

Pin Assignment 

Absolute Maximum Ratings/ T a=25°C 

Maximum Supply Voltage Voomax 
Maximum Input Voltage Vrnmax 
Maximum Output Voltage VoUT(I) MC,LM,Aol!I'• output off 

VoUT (2) PDoUT• /1 

-o.3~+s.o 

-o. 3~v00 +o. 3 
-o.3~+10.0 

-o.3~Voo+o.3 

unit 

v 
v 
v 
v 
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LC7131, 7135, 7136, 7137 

Maximum Output Current JoUT(I) MC,LM 0-....15 mA 

IoUT(2) Aour 0-....2.5 mA 

Allowable Power Dissipation J1imax Ta=70°c 300 mW 

Operating Temperature To pg -30-....+70 ·c 

Storage Temperature Tstg -40-....+125 ·c 

Allowable Operating Rangas/T a=25°C min typ max imit 

Supply Voltage Von Ta=-3o-....+7o ·c 5.0 6-0 7.0 v 

Output Voltage Vo UT MC,LM,AQUT, output off 0 9.0 v 

Input Amplitude VIN(I) xni,*,fIN(I) =10.25MHz 1.0 o.91Joo Vp-p 

VIN(2) PIN,*,fIN(2) =20MHz 1.0 Q.91JDD Vp-p 

Input Frequency fIN(l) XIN, *,VIN (1) = f .OVp-p 1.0 10.25 MHz 

fIN(2) PIN,*• VIN(2} = 1.0Vp-p 1.0 20 MHz 

Input "H" Level Voltage VIH Df-....D6,T/'R,CH9,CHl9 Voo-o.a v 

Input "L" Level Voltage VIL II II o.s v 

Note*: Sinusoidal wave, capacitive coupling, T a=-30 to +70°C 

Electrical Characteristics/T a=25°C, Voo•5 to 7V. min typ max unit 

Input "H" Level Current IIH(i} XIN,PIN VIN=IJDo 8.0 µA 

Input "L" Level Current IIL (I) II VIN=Vss a.a µA 

Feedback Resistance ~ II 3.0 MO 

Input Threshold Voltage Vth II Y.Vno v 

Input "H" Level Current IIH(2) DJ-....D6,CH9,CHl9 VIN= Von 60 180 500 µA 

Input Floating Voltage VIF'(I) 01-....06,CH9,CHl9 Input pins open 0.2 v 

Input "L" Level Current IIL (2) T/'R VIN=Vss 40 140 400 µA 

Input Floating Voltage V!F' (2) II Input pin open v00-o.2 v 

Input "H" Level Current Irn (3) AIN VIN=Voo 0.01 nA 

Input "L" Level Current IIL(3) II VIN=Vss 0.01 nA 

"H" Level 3-state Leak IQF'F'H PDoUT VoUT=Voo 0.01 nA 

Current 
"L" Level 3-state Leak IoF'F'L II VoUT=Vss 0.01 nA 

Current 
Output "H" Level Current VoH(I) II IoUT=0.3mA v00 -1.o v 

Output "L" Level Voltage VQL(I) II JI 1.0 v 

Output "H" Level Voltage VoH(2) XOUT JoUT=0.5mA Voo-0.35 v 

Output "L" Level Voltage VoL(2) II II 0.35 v 

Output "L" Level Voltage VoL(3) AoUT II o.3 v 

Output Off Leak Current IQF'F' {I) II VouT=9V 3.0 µA 

Output "L" Level Voltage VoL(4) MC,LM IoUT= 15mA '·' v 

Output Off Leak Current IQF'F'(2) II VouT=9V 5.0 µA 

Current Dissipation Ibo fIN(I) =I0.25MHz, 10 20 mA 
fIN(2) =20MHz, 
VIN(!~ =Vrn(2) =J .OVp-p• 
Arn= ss,Dl=Voo• 
Other pins open, 
Number of frequency 
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LC7131, 7135, 7136, 7137 

Equivalent Circuit and Block Diagram 

PIN 

• Application Circuit 

Rcfcrcnc1 Di'ti dcr Unlock Signal Ddcclian 
& Expans ian Circuit 

01to06: 

X1N. XouT: 
Voo. Vss: 
MC: 
LM: 
Poour 
A1N.AouT: 
P1N: 
T/R: 

CH19: 
CH9: 
TEST: 

TX/RX sclrct 
TX:"O' AX:'I' 

,j 

DI 02 03 04 C5 D6 CH19 CH9 AIN 

Program input (BCD) 01 ..... LSB,06 ..... MSB 
Amplifier for crystal oscillator 
Power Supply 
Miscode Indication Output 

PIXlJT 

Lock Monitor output Lock ..... open "1", unlock ..... "O" 
.:;;,.;;;:a nump output 
Amplifier for low-11~:: ~•lter 
Programmable divider input 
Transmission/reception changeover in1- •t 
T/R="O" ..... Transmission T/R="1" 
T/R="1" (or open) ..... reception 
Channel 19 select input 
Channel 9 select input 
LSI test pin (TEST pin: Connected to Vss or open) 

DOUBLER 

LMlunloelc'O') 
~------{]to TX Inhibit 

ALOIOmutlng 

}-------0 to Ml~ 
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LC7131, 7135, 7136, 7137 

LC7131 Program Data and Frequency Division 

Ch annel PROGRAM CODE 
No. Dl D2 03 D4 D5 06 

1 1 0 0 0 0 0 
2 0 1 0 0 0 0 
3 l 1 0 0 0 0 
4 0 0 l 0 0 0 
5 l 0 1 0 0 0 
6 0 1 l 0 0 0 
7 l l l 0 0 0 
8 0 0 0 l 0 0 
9 l 0 0 1 0 0 

10 0 0 0 0 l 0 
11 l 0 0 0 l 0 
12 0 l 0 0 l 0 
13 1 l 0 0 l 0 
14 0 0 1 0 l 0 
15 1 0 1 0 1 0 
16 0 l l 0 1 0 
17 l l l 0 l 0 
18 0 0 0 1 1 0 
19 1 0 0 l l 0 
20 0 0 0 0 0 1 
21 1 0 0 0 0 l 
22 0 1 0 0 0 l 
23 1 l 0 0 0 l 
24 0 0 1 0 0 l 
25 l 0 l 0 0 l 
26 0 1 l 0 0 l 
27 l l 1 0 0 l 
28 0 0 0 l 0 l 
29 l 0 0 l 0 l 
30 0 0 0 0 l l 
31 l 0 0 0 1 l 
32 0 1 0 0 l l 
33 1 1 0 0 l 1 
34 0 0 l 0 l 1 
35 l 0 l 0 1 l 
36 0 l 1 0 l l 
37 l l l 0 1 1 
38 0 0 0 l l l 
39 l 0 0 l 1 l 
40 0 0 0 0 0 0 

LC7135 Program Data and Frequency Division 

l 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

l 0 0 0 0 0 
0 l 0 0 0 0 
l l 0 0 0 0 
0 0 1 0 0 0 
l 0 l 0 0 0 
0 1 l 0 0 0 
l l l 0 0 0 
0 0 0 1 0 0 
1 0 0 1 0 0 
0 0 0 0 l 0 
1 0 0 0 1 0 
0 1 0 0 l 0 
1 l 0 0 1 0 
0 0 l 0 1 0 
1 0 1 0 1 0 
0 1 l 0 l 0 
1 l 1 0 1 0 
0 0 0 1 l 0 
1 0 0 1 l 0 
0 0 0 0 0 1 
1 0 0 0 0 l 
0 1 0 0 0 l 

'l': logical high level 
'O': logical low level 

RX(T/R=' l') 
N Fvco 

(MHz) 

3254 16.27 
3256 16.28 
3258 16.29 
3262 16.31 
3264 16.32 
3266 16.33 
3268 16.34 
3272 16.36 
3274 16.37 
3276 16.38 
3278 16.39 
3282 16.41 
3284 16.42 
3286 16.43 
3288 16.44 
3292 16.46 
3294 16.47 
3296 16.48 
3298 16.49 
3302 16.51 
3304 16.52 
3306 16.53 
3312 16.56 
3308 16.54 
3310 16.55 
3314 16.57 
3316 16.58 
3318 16.59 
3320 16.60 
3322 16.61 
3324 16.62 
3326 16.63 
3328 16.64 
3330 16.65 
3332 16.66 
3334 16.67 
3336 16.68 
3338 16.69 
3340 16.70 
3342 16.71 

3254 16.27 
3256 16.28 
3258 16.29 
3262 16.31 
3264 16.32 
3266 16.33 
3268 16.34 
3272 16.36 
3274 16.37 
3276 16.38 
3278 16.39 
3282 16.41 
3284 16.42 
3286 16.43 
3288 16.44 
3292 16.46 
3294 16.47 
3296 16.48 
3298 16.49 
3302 16.51 
3304 16.52 
3306 16.53 

TX(T/R='O') 
N Fvco 

(MHz) 

3345 16.725 
3347 16.735 
3349 16.745 
3353 16.765 
3355 16.775 
3357 16.785 
3359 16.795 
3363 16.815 
3365 16.825 
3367 16.835 
3369 16.845 
3373 16.865 
3375 16.875 
3377 16.885 
3379 16.895 
3383 16.915 
3385 16.925 
3387 16.935 
3389 16.945 
3393 16.965 
3395 16.975 
3397 16.985 
3403 17.015 
3399 16.995 
3401 17.005 
3405 17.025 
3407 17.035 
3409 17 .045 
3411 17.055 
3413 17.065 
3415 17 .075 
3417 .7.085 
3419 17.095 
3421 17.105 
3423 17.ll5 
3425 17.125 
3427 17.135 
3429 17.145 
3431 17.155 
3433 17.165 

3345 16.725 
3347 16.735 
3349 16.745 
3351 16.765 
3355 16.775 
3357 16.785 
3359 16.795 
3363 16.815 
3365 16. 825 
3367 16.835 
3369 16.845 
3373 16 .865 
3375 16.875 
3377 16.885 
3379 16.895 
3383 16.915 
3385 16 .925 
3387 16.935 
3389 16.945 
3393 16.965 
3395 16.975 
3397 16.985 



LC7131, 7135, 7136, 7137 

LC7136/37 Program Data and Frequency Division 

Channel 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

PROGRAM CODE 
Dl D2 D3 D4 D5 D6 

1 0 0 0 0 0 
0 1 0 0 0 0 
1 1 0 0 0 0 
0 0 1 0 0 0 
1 0 1 0 0 0 
0 1 1 0 0 0 
1 1 1 0 0 0 
0 0 0 1 0 0 
1 0 0 1 0 0 
0 0 0 0 1 0 

1 0 0 0 1 0 
0 1 0 0 1 0 
1 1 0 0 1 0 
0 0 1 0 1 0 
1 0 1 0 1 0 
0 1 1 0 1 0 
1 1 1 0 1 0 
0 0 0 1 1 0 
1 0 0 1 1 0 
0 0 0 0 0 1 

1 0 0 0 0 1 
0 1 0 0 0 1 
1 1 0 0 0 1 
0 0 1 0 0 1 
1 0 1 0 0 1 
0 1 1 0 0 1 
1 1 1 0 0 1 
0 0 0 1 0 1 
1 0 0 1 0 1 
0 0 0 0 1 1 

1 0 0 0 1 1 
0 1 0 0 1 1 
1 1 0 0 1 1 
0 0 1 0 1 1 
1 0 1 0 1 1 
0 1 1 0 1 1 
1 1 1 0 1 1 
0 0 0 1 1 1 
1 0 0 1 1 1 
0 0 0 0 0 0 

"l" : logical high level 
"0" : logical low level 

RX(T/R="l") 
N 

3381 
3383 
3385 
3387 
3389 
3391 
3393 
3395 
3397 
3399 

3401 
3403 
3405 
3407 
3409 
3411 
3413 
3415 
3417 
3419 

3421 
3423 
3425 
3427 
3429 
3431 
3433 
3435 
3437 
3439 

3441 
3443 
3445 
3447 
3449 
3451 
3453 
3455 
3457 
3459 

TX(T/R="O") 
N 

2760 
2761 
2762 
2763 
2764 
2765 
2766 
2767 
2768 
2769 

2770 
2771 
2772 
2773 
2774 
2775 
2776 
2777 
2778 
2779 

2780 
2781 
2782 
2783 
2784 
2785 
2786 
2787 
2788 
2789 

2790 
2791 
2792 
2793 
2794 
2795 
2796 
2797 
2798 
2799 
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Use 

CMOS LSI 

CB Transceiver PLL Frequency 
Synthesizer 

@ 1190A 

PLL frequency synthesizer LSI for 27.MHz CB transceivers {U.S. standard). 

Functions, features 
1. Built-in high speed progranunable divider for direct PLL system. 
2. Doubled-frequency of VCO applicable as transMitting frequency. carrier. 
3. PLL out-of-lock output available to inhibit transmittion. 
4. Instantaneous call capability of channel 9. 
5. Built-in detecting circuit of mis-program. 
6. Built-in amplifier for crystal oscillator. 
7. Built-in amplifier for active low-pass filter. 
8. 7-segment code channel selection. (allowable vcltage 15V) 

Description of functions 
Digital Out-of-Lock Output 

In direct PLL system, phase difference signal's pulse width at channel 
change is too narrow, so· it is difficult to get out-of-lock signal from 
phase detector in the way of using C,R components externally. 
LC7132 makes it possible to output the out-of-lock signal to have digital 
discriminate~expander of the pulse from phase detector internally (Detects 
the phase difference signal over l.6us pulse width, and makes it expand to 
6ms output pulse) . 
And also LC7132 outputs the out-of-lock signal when the phase difference 
signal is within l.6us to have the detector of channel change input. 

656 

siqnal 
[

Phase difference ___,,~..._~~~~~-... --'~----------~ 
LM (unlock output) 

r:, 
lLM 

{or D4) 

{unlock. output) 

Ii----...... 

Case Outline 
3021B-D20SIC 

(unit:mm) t::::::::JR( 
~; 

0.5 1.2 2.54 SANYO: DIP20S 



LC7132 

Instantaneous call of channel 9 and recourse against miscode . 
. Setting CH9 at "H" level causes channel 9 to be selected . 
. Inputting miscode to 01 to 08 causes channel 19 to occur . 
. The following table shows the transmitting/receiving channel corresponding 
to the combination of Dl to 08 and CH9. 

Input Output 
Data of Dl to 08 CH9 Channel 

Normal code 
0 Channel depending on Dl to 08 
1 Channel 9 

0 Channel 19 Error program 
1 Chanel 9 1 "H" level 

0 "L" level 

Built-in amplifier for active low-pass filter 
In direct PLL system, active low-pass filter is more available, as lock-up­
time of PLL using active low-pass filter is shorter than the one using passive 
low-pass filter. The LC7132 contains an N channel open drain amplifier for 
active filter in order to make lockup time shorter. 

Pin Assignment 

Absolute Maximum Ratings at Ta=25°C 
Maximum Supply Voltage Voomax 
Maximum Input Voltage VINffiax(l) 

Maximum Output Voltage 

-0.3 to +9.0 
Dlto08,CH9 -0.3to+l7 
Input i:;>ins other -0 3 to v00+o 3 
than aoove. · • 
LM, AOUT, output off -0. 3 to +10.0 

unit 
v 
v 
v VINmax(2) 

VouT(ll 
VouT(2) 
IouT(l) 
IouT(2) 

PDOUT1AoUT1 output off --0.3toVoo+O 3 v 
rnA 
rnA 
mW 
oc 
oc 

Maximum Output Current LM 0 to 15 
AOUT 

Allowable Power Dissipation 
Operating Temperature 

Pdmax 
Topg 
Tstg 

Ta=70°C 

Storage Temperature 

Allowable Operating 
Supply Voltage 
Output Voltage 
Input Amplitude 

Input Frequency 

Ranges 

Input "H" Level Voltage 

Input "L" Level Voltage 

at Ta=25°C 
Voo Ta=-30 to +70°C 
VouT EM,AouT,output off 
VIN(l) XIN 1*,fIN(l)=l0.25MHz 
VIN(2) PIN1*,fIN(2)=20MHz 
fIN(l) XIN 1 *,VIN(l)=l.OVp-p 
fIN(2) PIN1*,VIN(2)=1.0Vp-p 
Vrn(l) Dl to D8,CH9 
Vrn(2) T/R 
VIL(l) Dl to D8,CH9 
Vn(2) T/R 

min 
5.0 

0 
1.0 
1.0 
1.0 
1.0 

0.8Voo 
o.7v00 

0 
0 

Note * : Sinusoidal wave, capacitive coupling, Ta=-30 to +70°C 

Electrical Characteristics at Ta=25°C,v00=5 to 8V min 
Input "H" Level Current IIH(l) XIN,PIN VIN=Voo 
Input "H" Level Current IIH(2) Dl to D8,CH9 VIN=l5V 
Input "H" Level Current IIH (3) AIN VIN=V00 
Input "L" Level Current IIL(l) XIN,PIN VIN=Vss 

In(2) Dl to D8,CH9 VIN=Vss 

Oto 2. 5 
300 

-30 to +70 
-40 to +125 

typ max 
8.0 
9.0 

o.9v00 
0.9v00 

10.25 
20 
15 

Voo 
0.4Voo 
0.3v00 

typ max 
40 

5.0 
0.01 

40 

5.0 

unit 
v 
v 

Vp-p 
Vp-p 
MHz 
MHz 

v 
v 
v 
v 

unit 
uA 
uA 
nA 
uA 

uA 
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Input "L" Level Current 

Output "H" Level Voltage 
Output "L" Level Voltage 

Feedback Resistance 

Input Threshold Voltage 
"H"Level 3-State Leak 
Current 
"L" Level 3-State Leak 
Current 
Input Floating Voltage 
Output Off Leak Current 

Current Dissipation 

LC7132 

In(3) 
In(4) 

VoH 
VoL(l) 
VoL(2) 
VoL(3) 
RF (1) 
RF(2) 
Vth 
IoFFH 

T/R 
Arn 
PDouT 
PDouT 
AouT 
LM 
Xrn 
Pm 

IoFFL PDouT 

vrF(ll T/R 
IoFF(l)AouT 
IoFF(2)LM 
Ioo 

min typ max unit 
Vrn=Vss 40 200 500 uA 
Vrn=Vss 0.01 nA 
IouT=0.3mA Voo-1.0 v 
rouT=0.3mA 1.0 v 
IouT=0.5mA 0.3 v 
IouT=l5mA 1.1 v 

1.0 Mohm 
0.5 Mohm 

l/2Voo v 
VouT=Voo 0.01 nA 

VouT=Vss 0.01 nA 

Input pins open Vo0-0.2 v 
VouT=9V 3.0 uA 

VouT=9V 5.0 uA 
frN(l)=l0.25MHz, 10 20 mA 
frN(2)=20MHz,VrN(l)=VrN(2)=1.0Vp-p 
CH9=ArwVss ,01 to D4 ,06 to D8=Voo,D5=Vss, 
Other pins open, Number of frequency 
divisions=3254 

Equivalent Circuit and Block Diagram 
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PIN 

I 
TEST o--

"to cJ___ 

ROM 

Unlocll Signal Detection 
& ~.pa,.Jon Circuit 

vss~ I .... __________ _ 

QrM 
-l-e 1 .... 

D1 02 03 04 05 D6 D7 DI CH9 A II 

Dl to 08 : 
XrN,XouT : 
Voo,Vss 
LM : 
PDouT : 
AIN1AoUT 
PIN 
T/R: 

CH9 : 
TEST : 

Program input (7-segment code) 
Amplifier for crystal oscillator 
Power Supply 
Lock monitor output Lock--open"l",unlock--"0" 
Charge pump output 
Amplifier for low-pass filter 
Programmable divider input 
Transmission/reception changeover input 
T/R="O"---Transmission T/R="l" 
T/R="l" (or open)---reception 
Channel 9 select input 
LSI test pin (TEST pin:Connected to Vss or 
open) 



Application Circuit 

Tl/M-
Tl ·o· .. ,. 

LC7132 

"'-L ________ -'=:=:::;.--J..i"'-l!ii. 

Program Data and Frequency Division 

Channel PROGRAM CODE RX(T/R="l") TX(T/R-"0") 

0 Dl D2 D3 D4 D5 06 D7 DB 
N Fvco N Fvco No. 

(lF) (lA) (lG) (lE) (lB) (2C) (2A) (2F) (MHz) (MHz) 

1 1 1 1 1 0 1 1 1 3254 16.27 5393 13.4825 
2 1 0 0 0 0 1 1 1 3256 16.28 5395 13.4875 
3 1 0 0 l 0 1 l 1 3258 16.29 5397 13. 4925 
4 0 1 0 1 0 1 1 1 3262 16.31 5401 13.5025 
5 0 0 0 1 1 1 l 1 3264 16.32 5403 13.5075 
6 0 0 0 0 1 1 1 1 3266 16.33 5405 13.5125 
7 - 0 1 1 0 1 l 1 3268 16.34 5407 13.5175 
8 0 0 0 0 0 1 1 1 3272 16. 36 5411 13. 5275 
9 0 0 0 1 0 1 l 1 3274 16.37 5413 13. 5325 

10 0 0 1 0 0 0 1 1 3276 16. 38 5415 13.5375 
11 1 1 1 1 0 0 1 1 3278 16.39 5417 13.5425 
12 1 0 0 0 0 0 1 1 3282 16.41 5421 13.5525 
13 1 0 0 1 0 0 1 1 3284 16.42 5423 13.5575 
14 0 1 0 1 0 0 1 1 3286 16.43 5425 13.5625 
15 0 0 0 1 1 0 1 1 3288 16.44 5427 13.5675 
16 0 0 0 0 1 0 1 l 3292 16.46 5431 13.5775 
17 I - 0 1 1 0 0 1 1 3294 16.47 5433 13. 5825 
18 

! 
0 0 0 c 0 0 1 1 3296 16.48 5435 13.5875 

19 0 0 0 1 0 0 1 1 3298 16.49 5437 13. 5925 
20 0 0 1 0 0 1 0 1 3302 16.51 5441 13.6025 
21 1 1 1 1 0 1 0 1 3304 16.52 5443 13.6075 
22 1 0 0 0 0 1 0 1 3306 16.53 5445 13.6125 
23 1 0 0 1 0 1 0 1 3312 16.56 5451 13.6275 
24 0 1 0 1 0 1 0 1 3308 16.54 5447 13.6175 
25 0 0 0 1 1 1 0 1 3310 16.55 5449 13 .6225 
26 0 0 0 0 1 1 0 1 3314 16.57 5453 13.6325 
27 - 0 1 1 0 1 0 1 3316 16.58 5455 13.6375 
28 0 0 0 0 0 1 0 1 3318 16.59 5457 13.6425 
29 0 0 0 1 0 1 0 1 3320 16.60 5459 13.6475 
30 0 0 1 0 0 0 0 1 3322 16.61 5461 13.6525 
31 1 1 1 1 0 0 0 1 3324 16.62 5463 13.6575 
32 1 0 0 0 0 0 0 1 3326 16.63 5465 13.6625 
33 1 0 0 1 0 0 0 1 3328 16.64 5467 13.6675 
34 0 1 0 1 0 0 0 1 3330 16.65 5469 13.6725 
35 0 0 0 1 1 0 0 1 3332 16.66 5471 13.6775 
36 0 0 0 0 1 0 0 1 3334 16.67 5473 13.6825 
37 - 0 1 ::. 0 0 0 1 3336 16.68 5475 13.6875 
38 0 0 0 0 0 0 0 1 3338 16.69 5477 13.6925 
39 0 0 0 1 0 0 0 1 3340 16.70 5479 13.6975 
40 0 0 1 0 0 0 1 0 3342 16. 71 5481 13.7025 

"l" logical high level 
"0" logical low level 
11 - 11 don't care 
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------------------------------------------------------------------------

General Description 

CMOS LSI 

CB Transceiver Channel Selecting 
System 

® 6698 

The LC7181 and LC7191 make a pair to form a channel scan system of 40-channel CB transceivers. The LC7181 
contains an up/down counter for channel me.mory and a channel output ROM. The LC7191 contains a channel indi­
cation decoder and an LED driver. 

Features 
• The following 3 methods are available for 40-channel transceiver channel select. 

a: Manual scan b: Auto scan c: Auto search 
• For forming a scan system where the microphone unit has the channel indicator, only 5 more lines are required to 

connect the main body to the microphone unit. 
• Almost no noise because of static driving of LED. 
• Instantaneous call capability of emergency channel (CH9). 
• Capable of stopping the channel scan operation at the transmission mode. 
• "PA" indication available in applications where the transceiver is used as a loudspeaker. 
• LED driver capable of static driving of LED (15mA/V). 

Functions 
(1) Manual scan: 
(2) Auto scan: 

Each time the UP SW/DOWN SW is pushed, the channel goes up/down by one. 
Pushing the UP SW/DOWN SW for 1 second or more causes the channel to go up/down at 
a 6Hz rate. 

(3) Auto search: Simultaneous push of the UP SW/DOWN SW causes the channel to advance fast (up). 
Applying the squelch signal to the PAUSE pin causes automatic stop when an idle channel is 
reached. 

(4) Emergency channel: Applying the emergency signal to the CH9 pin calls CH9. When the emergency signal dis­
appears, the channel used before applying the signal returns. 

(5) Channel hold when Applying a sigr1al to the TXI pin when in the transmission mode inhibits the channel from 
in the transmission moving even if the UP SW/DOWN SW is pushed. 
mode: 

(6) Channel indication: a. 7-segment LED's are lighted in the display font shown below. 0 in the high-order digit 
is blanked out. 

(7) Connection 
between LC7181 
and LC7191: 
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b. "PA" indication is available in applications where the transceiver is used as a loudspeaker. 

,-, 111ucc1nn nn 
LI I C ::.1 I ::t 0 I 0 :J I- II 
0 23456 78 9 P A 

One-shot data transfer is done through 2 lines. In applications where the microphone unit 
has the channel indicator, only 5 more lines are required to connect the main body and 
the microphone unit. 

Case Outline 3008A-D201C 
(unit: mm) 10 11 C:::::: ::1Hrn:­
~trni+ 

0.5 L2 2.54 SANYO: DIP20 



Absolute Maximum Ratings/T a=25°C 

Maximum Supply Voltage Voomax 

Maximum Input Voltage VINmax 

Maximum Output Voltage Vou'I\nax 

Output "L" Level Current IoLmax 

Operating Temperature Topg 

LC7181, 7191 

-o. 3~VDD+o. 3 

Output OFF -o.3~VDD+o.3 

LC? 191, LED current 0~25 
Pins: a~g, 1oa~ ffig 

Unit 

v 
v 
mA 

Storage Temperature Tstg -40~+ !25 °c 

Note: No voltage shall be applied across 1/0 and VDD with Vss open. 

No voltage shall be applied across 1/0 and Vss with VDD open. 

Allowable Operating Ranges/T a=25°C unit 

Supply Voltage Voo Electrical characteristics at 4.5~s.o v 
VDD1!!6V are specified separately. 

Input "H" Level Voltage VIH All input pins o. B5Voo~voo v 

Input "L" Level Voltage VrL Same as above o~o. 15Voo v 

LC7181 Electrical Characteristics/T a=25°C, Voo=6.0 to 8.0V 

Pins Conditions min 

Input Floating Voltage VIP DP ON TXI Input pin open v0D-o. 7 
PAUSE CH9 

lnout "L" Level Current lIL DP ON TXI vr=ov 
PAUSE CH9 

Output "L" Level Voltage VQL TC DATA Io=o. 5mA 

Output OFF Leak Current Iopp I TC' DATA Vo=Voo 

1QPF2 D1~os vo=vss 

Output "H" Level Voltage VoH D1~Ds Io=o. 5mA voo-0.5 

typ 

250 

Clock Pulse Cycle T ,0 c = o. o 15 µF (polyester film) 1. 17 
R= I I Ok O (carbon) 

Current Dissipation Ioo f osc =850Hz, :i:_rJIT=VoD 1.0 
PA=VDD• other inputs open 

LC7191 Electrical Characteristics/T a=25°C, Voo=6.0 to 8.0V 

Input "H" Level Current lIH TC, DATA Vr=VDo 

Input "L" Level Current lIJ, TC, DATA VT=Vss 

Output "H" Level Voltage VoH I/O Io= o. 5mA VD0-0·5 

Output "L" Level Voltage VoL a~g, IJa~ Io=ISmA 
IOg 

Output OFF Leak Current IoPF I a~g, IOa~ Vo=Voo 
IOg 

IQPP2 I/O Vo=Voo 

Current Dissipation Ioo TC,OATA=Vss 3.0 
other pins open 

Pin Assignment 

LC7181 

Is I~ I~ IS:! 
LC7191 LC 7 I 9 I 

max unit 

v 

µA 

0.5 v 

6.Q µA 

6.0 µA 

v 

msec 

mA 

5.0 µA 

5.0 µA 

v 
1. 0 v 

50 µA 

6.0 µA 

mA 
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LC7181, 7191 

Equivalent Circuit Block Diagram 

LC7181 

OS: o-~'-----
Voo 

---{>o-- : C MOS inverter 

LC7191 

,---------------------------~ 

I I 
I I 

DATA fli· . 10g I Shift register n : I ; 
I ~ I : 
I I : I : 

TC : ; I __:_ I ' · o 10a 

I Voo Clock Code ~ i 
I generator conversion ~ I 

Vo 'OM f1' 
I ~in : oll~ 

Shift register 

-~ : CMOS inverter 
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LC7181, 7191 

LC7181 Channel No. to Data Output (01 to 08) Correspondence 

-~I_,;::~ -l'~~.;;:-,lr ": ~ ~,;~UM~" :t~ ~ 
2 -l 26. 975 0 1 0 0 0 0 0 0 
3 I 26. 985 I l 1 0 0 0 0 0 0 
4 t 27 .005 0 0 1 0 0 0 0 0 
5 27. 015 I l O 1 O O O O O r 1 --ir~c-- 1-r -: r rrr! r 

16 _(_ __ H~gR____ ~--~--~---~--~---~---~--~ ___ g __ 
11 I 27 .085- .

1 

1 0 0 0 1 0 0 0 
12 27 .105 . 0 1 0 0 1 0 0 0 
13 27. 115 ~ 1 0 0 1 0 0 0 
14 27. l25 :l 0 0 1 0 1 0 0 0 

--~~ --t-- -:~:-~~}- -- ~ ~- ~--~-- -~---~--~-- -~- --:- --:--
17 27 .165 c; : 1 1 1 0 1 0 0 0 
18 27 • 175 -5 I 0 0 0 1 1 0 0 0 
19 27 .185 > 1 0 0 1 1 0 0 0 
20 ___ 27:_2_05___ __ ~ _o_ __ _<_J_ __ Cl__ __ o _ -~--:'._-~· __ 2_ _ 
21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

27.215 
27.225 
27.255 
27.235 
27.245 

27.265 
27.275 
27 .285 
27.295 
27.305 

Q) 
c 
'§ 
l!! 
Q) 

"O 

~ 
0 
f-

1 
0 
1 
0 

0 
1 
1 

0 
0 
0 

0 
0 
0 

0 
0 
0 

1 
1 
1 

0 
0 
0 

0 
0 
0 

010010 0 
010010 0 

- - - -- - -- - - - - - - - - - - - ---
0 1 0 0 1 0 0 
1 1 1 0 0 l 0 0 
0 0 0 l 0 l 0 0 
1 0 0 1 0 1 0 0 
0 0 0 0 l 1 0 0 

---------------------
31 27c 315 1 0 0 0 1 1 0 0 
32 27. 325 0 1 0 0 1 l 0 0 
33 27. 335 1 1 0 0 1 1 0 0 
34 27. 345 I 0 0 1 0 1 1 0 0 

~: 1--f~~~~~--- --ul : -~-+-~--:--i---~--;--~-
37 27 • 375 I 1 1 1 0 1 1 0 0 
38 I 27. 385 I 0 0 0 1 1 1 0 0 
39 l_ 27. 395 1 0 0 1 1 1 0 0 

__1Cl___ _D 0 4os_ _ o o o o o o o o 
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LC7181, 7191 

• Sample Application Circuit: LC7181, 7191, 7120-Applied Channel Selector System 

664 

Indication Unit 

(") 
c 

~ 
<-.--~---"-~-,.., ;:! 

Ceramic 
I}, f}2 /1. 

Transmission/ 
reception ......-.-<Le= L"-_-_j__:::~t:J::±::=::::;~ 
select SW 
(Transmission: 
ON) 

Squelch 
signal o--+----+-

Emergency-·~::-:.-------1--1 

SW 

Control Unit 

LC7120 

( LC7181, 7191: Scan use, LC7120: Synthesizer use) 

Note: If stabilization in the power supply for LED drive is not necessarily required, a power 
supply separate from the power supply for the LC7191 can be used. In this case, 
however, the LED current is not uniform. 

C1=0.068µF (Polyester film) R1=180kQ (Carbon resistor) 
C2=0.015µF (Polyester film) R2=110kQ (Carbon resistor) 
C3=To be determined by the rise time of the power supply. (1.0µF for 100msec. 

of rise time) R3=180kQ 
C4=30pF (Connected when the distance between LC7181 and LC7191 is short) 
C5=200pF (Connected when the distance between LC7181 and LC7191 is long) 



LC7181, 7191 

N 

I 

• LC7191 LED Driver ON Resistance Characteristic 

LC7191 LED DRIVER ON-V, I ( l) 

4 5 6 7 B 9 10 
Supply Voltage, Voo - V 

• How to determine CR constants at LC7181 
OSC pin and LC7191 1/0 pin 

The OSC pin is for the oscillator that operates 
the LC7181 /91. CR are externally connected 
to this pin. 
The oscillation frequency at this pin determines 
the waiting time for transfer from manual 
scan to auto scan and the scan speed of auto 
scan when the UP SW/DN SW is held pushed. 
Oscillation frequency tosc. the waiting time, 
and fast advance speed are shown below (Fig. 
A). 

12 2.4 

I 10 

-0 " ., ., 
~B "' 1.6 I Vl ., c: E "' u 1.2 t= Vl 

"' "' u c: 
ai 4 0.8:~ > 

-0 
<i:: .... 
"' "' u. 

2 

0 0 
400 600 BOO 1000 1200 1400 1600 
Oscillation Frequency at OSC Pin, tosc - Hz 

(Fig. Al Oscillation Frequency Characteristic 

The fast advance speed should be as fast as 
possible on condition that the indication is 
visible. An adequate speed is 6 to 7Hz. It the 
fast advance speed is 6.7Hz, tosc"850Hz and 
waiting time=..1.2 sec. are yielded. 

:s: 

LC719l LED DRIVER ON-V,1(2) 
CH1 indication 

8 0 .1 t---t- ---+--l---+--+----+---+----1--t--t---+---t---t _. 
0 L-...L_--L---"--"---"-~...L_--+-~~--"~~ ......... ~ 

4 5 6 7 B 10 
Supply Voltage, Voo - V 

LC7191 LED DRIVER ON-V,I(3) 
> O.B CH38 indication 

I 0.7r---+----t---+I -- - +--+- H- VID=;Y--

g ~ j l > 0.6 t---+--+-+--+-i---t---t--+---t---+-+---1 
.,· 
~ o. s i------r---t--r I_ -r---r---t--r--_r-1-,!l.._"_O-r-dr-wer -
0 I ·ntO <' roJ>. > 0.4 t--+---+------'-I --+:--:-_ nt \\owin!I' -19~ ~ 
z curre ' ~1._,' 
o o.J · --i--- 1 s~ 
t ~ -~I 

.::: o 2 \Om!>. a· 
§00111 

-40 -20 0 20 40 60 80 

Ambient Temperature, Ta - °C 

The 1/0 pin is tor eliminating the noise applied 
to the TC pin. CR are externally connected 
to this pin. 
The external time constant of the 1/0 pin 
(hereinafter referred to as "1/0 time constant") 
is determined by tosc. The relation between 
1/0 time constant and tosc is shown in (Fig. 
B). 1/0 time constant (typ)=12ms at tosc= 
850Hz. 
There are various combinations of CR time 
constants at the OSC pin and 1/0 pin that 
meet tosc and the 1/0 time constant. With 
leak current of the LSI considered, it is 
desirable that the resistor value should not 
exceed 1 OOkohm to 200kohm and the 
capacitor should be as small as possible when 
we consider the price. 
Thus, the combinations of CR constants at 
the 1/0 pin are as follows: 

(1) (R=180kQ (2\R=120kil 
C=0.068µF C=0.1µF 

(3\R=80kQ ---· 
C=0.15µF 

( 1) is recommendable as the most low-priced 
and advantageous combination. 
Next, the CR constants at the OSC pin are 
discussed. 
The relation between external CR constants 
and oscillation frequency tosc is shown in 
(Fig. C). 
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LC7181, 7191 

50 

0 kl~ 600 800 1000 1:m 1400 1600 
OSC Frequency at OSC Pin, fosc - Hz 

(Fig. B) Allowable Range of 1/0 Time Constant 
to OSC Frequency at OSC Pin 

fosc is ob~ained by dividing a value on the 
vertical axis by its corresponding value on the 
transverse axis with regard to each point on 
the graph. 

(Example) Obtaining fosc for a point marked 
0 on the curve of R=110kohm 

Value on the vertical axis: 12.5 to 13.0µF-Hz 
Value on the transverse axis: 0.015µF 
Therefore, fosc=12.5 to 13.0/0.015=833 
to 866fHz) 

In an ideal oscillator, fosc is proportional to 
1/CR. Therefore, C·fQSC is proportional to 
1 /CR. If the resistor value is made constant, 
C·fosc becomes also constant. As seen from 
(Fig. Cl. the larger the resistor value is, the 
wider the linear region becomes. It is more 
desirable to make the resistor value larger. 
Wjth leak current of the LSI considered, it is 
desirable that the resistor value should not 
exceed 1 OOkohm to 200kohm and the combi· 
nations of CR constants to obtain fosc=850Hz 
are as follows: 

(1)(R=160kil 
C=0.01µF 

N 
:c 
~ 30 

I 
(.) 

(2)(R=110kil l3\R=75kil ··---
C=0.015µF C=0.022µF 

.P 20r--t-t-=lo-+"'!!"F'7--+i 

u 

0'-----,4r--Ol--......... <-J'----.l--l.~ ..... --1.~ .............. -.1 
0.001 0.01 0.1 

External Capacitor Value, C -1-1F 

(Fig. C) C·fosc-C 
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(2) is recommendable for CR constants at the 
OSC pin because this combination is the most 
low-priced and suitable in terms of leak current. 
Next, what parts should be used when the 
fosc. 1/0 time constant to temperature 
characteristic is considered is discussed. 
With the fast advance speed of scan and the 
relation between fQSC and 1/0 time constant 
considered, less dependence of fQSC and 1/0 
time constant on temperature is desirable. 

N 
:C9llO~-...-~--.~...-......... --.-...--....--.-.,..--...--, 

I 

~ 940 i--.+--+--1-s 
·=· 900 ,__.....,>---+--+- +----+--1------+--+---+-a.. 

~ 
0 860 05:~ES=+::::::i::::Ea~ 

"'10 
E 
I 
c: 8 
a: 

-20 0 20 40 60 

Ambient Temperature, Ta - °C 

(Fig. Pl fosc -Ta 

80 

g 6 ~+=~~::±::::l=b::b:d,,,~~;::CJ 
'ca 

"' E 4 1-L-+---'-~ 

i= 
> 
.!!! 2 --, rc__r-

1,()~ "' c 
O'--~--'---'-TES---'~====~=t=="-~--'--.1....-...J....---1. 
-40 -20 0 20 40 60 80 

Ambient Temperature, Ta - °C 

(Fig. E) Delay Time at 1/0 Pin-Ta 

(Fig. 0) and (Fig. E) show the temperature 
dependence of fosc and delay time at 1/0 
pin when various external parts are combined. 
As seen from (Fig. D) and (Fig. E), it is most 
suitable to use the carbon resistor and polyester 
film capacitor. 

(External constants recommended) 
OSC pin 

R=11 Okil (Carbon) 
C=0.015µF (Polyester film) 

1/0 pin 
R=180kil (Carbon) 
C=0.068µF (Polyester film) 



General Description 

CMOS LSI 

CB Transceiver Channel Scanning 
System 

iJ) 5498 

The LC7184 and LC7191 make a pair to form a channel scan system of 12-channel CB transceivers (answering the 

channel plan in West Germany). 
The LC7184 contains an up/down counter for channel memory and a channel output ROM. The LC7191 contains 
a channel indication decoder and an LED driver. (For the LC7191, refer to the separate catalog.) 

Features 
1. The following 3 methods are available for channel select of 12-channel (CH4 to CH 15) transceivers answering the 

channel plan in West Germany. 
a: Manual scan b: Auto scan c: Auto search 

2. For forming a scan system where the microphone unit has the channel indicator, only 5 more lines are required to 
connect the main body to the microphone unit. 

3. Instantaneous call capability of emergency channel (CH9). 
4. Capable of stopping the channel scan operation at the transmission mode. 
5. "PA" indication available in applications where the transceiver is used as a loudspeaker. 
6. LED driver capable of static driving of LED (15mA/V). 

Functions 
1. Manual scan 
2. Auto scan 

3. Auto search 

4. Emergency channel 

5. Channel hold when 
in the transmission 
mode 

6. Channel indication 

: Each time the UP SW/DOWN SW is pushed, the channel goes up/down by one. 
: Pushing the UP SW/DOWN SW for 1 second or more causes the channel to go up/down 

at a 6H z rate. 
: Simultaneous push of the UP SW/DOWN SW causes the channel to advance fast (up). Apply­

ing the squelch signal to the PAUSE pin causes automatic stop when an idle channel is 

reached. 
: Applying the emergency signal to the CH9 pin calls CH9. When the emergency signal dis­
appears, the channel used before applying the signal returns. 

: Applying a signal to the TXI pin when in the transmission mode inhibits the channel from 
moving even if the UP SW/DOWN SW is pushed. 

:a. 7-segment LED's are lighted in the display font shown below. 0 in the high-order digit is 

blanked out. 
b. "PA" indication is available in applications where the transceiver is used as a loudspeaker. 

n I ::I 
'-' I L 
0 2 

Pin Assignment 

I u c c I 0 
~ I _, LI I '-' 

3 4 5 6 8 

Case Outline 3008A-D201C 
(unit: mm) 

211 

0 00 
-' I I I 
9 p A 

(continued on next page.) 

II 

• 0 -1 ffiii-= --

l;=;=;=T=;'=r=;=;=FT=T=......,........,..,......l -
---~ ...... 

B~ 
2.54 

SANYO: DIP 20 
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LC7184 

7. Connection between One-shot data transfer is done through 2 lines. In applications where the microphone unit 
LC7181 and has the channel indicator, only 5 more lines are required to connect the main body and the 
LC7191: microphone unit. 

8. Output code to PLL: BCD 

Absolute Maximum Ratings/T a=25°C 

Maximum Supply Voltage v00 max 

Input Voltage Vrn 
Output Voltage 

OperatiQS Temperature 

Storage Temperature 

VoUT 

Topg 

-0.3~+9.o 

-o.3~v00+0.3 

Output OFF -o.3~v00+0.3 

-30~+10 

-40~+ 125 Tstg 

Allowable Operating Ranges/T a=25°C 

Supply Voltage Voo 

High Level Input Voltage Vrn 

6.o~s.o 

All input pins (except OSC) Voo-1 · o~voo 

Low Level Input Voltage v1L 11 JI 

Electrical Characteristics/T a=25°C, VDD=6.0 to 8.0V 

Pin Conditions min 

Input Floating Voltage VrF UP,DN,CH9, Input open 
PAUSE,TXI 

Unit 

v 
v 
v 

'C 

'C 

Unit 

v 
v 
v 

typ max Unit 

v 

High Level Output Voltage VoH 01~05 Io=0.5mA Voo-0.5 v 
Low Level Output Voltage VoL TC,DATA Io=0.5mA 0.5 v 
High Level Input Current Im INIT,PA vr=Voo 3.0 

1250 Low Level Input Current 1IL (I) D!S, ON, CID, Vr=Vss 50 
PAUSE,TXI 

Low Level Input Current IrL (2) INIT,PA vr=Vss 3°0 µA 

Output OFF Leak Current IwF ( 1) 01~05 Vo=Vss 5.0 µA 

Output OFF Leak Current IoFF (2) TC,OATA Vo=Voo 6.0 µA 

Current Dissipation Ioo !.osc=850Hz, INIT=Voo 
PA=Voo other pins open 

1.2 mA 

Clock Pulse Cycle T p' c: o.015µF(polyesterfilm)1.17-19% 
R: I I OkO (carbon) 

1 . 17 I. 17+ 19% ms 

01 02 -------- DS 

Equivalent Circuit Block Diagram 

r------------------------------1 
I p p p I 
I ------- I 
I Oscillator I 

osc o---1-- I 
1 Voo I 

668 

I I _ 
I I PA 

I ~DATA 
I I 
I series N I 
I con- I 
1 Select gate verter I 
I I 

~~~~~~~~1~~--0~ 
I -----r----o Voo 
I UP/ON counter 

1 1 o vss 

L-----------------------------~ 
~ : CMOS inverter 



LC7184 

LC7184 Channel No. to Data Output (01to05) 
Correspondence 

CH FREQ. Frequency PROGRAM OATA(BCO} 

Division 01 02 03 04 05 

4 27.005 -ci 0 0 1 0 0 

5 27.015 51 1 0 1 0 0 :::J ------ ------ --------------
6 27.025 ~ 0 1 1 0 0 

...J 
7 27.035 ...J 1 1 1 0 0 

a. 
8 27.055 .. 0 .t: 

0 0 1 0 ... 
9 27.065 > 1 0 0 1 0 

..0 
10 27.075 "O 0 0 0 0 1 

------- -------- .. r---------------c: 
11 27.085 -~ 1 0 0 

12 27.105 ~ 0 1 0 .. 
13 27 .115 "O 1 1 0 

14 27.125 ll 0 0 1 0 

15 27.135 I- 1 0 1 

• Sample Application Circuit: Combination of PLL LSI and scan LSI 

Indication Unit 

Ceramic 
0.02µ 

Transmission/ 

0-

reception ~''-'-"=--4 

select SW U.--l---=:i~:t:::!::=:::::;-1 
(Transmission: 
ON) 

DN SW +-O"'o-J---""'----, 
UPSW -..a'l>+--~ 

0 1 

0 1 

0 1 

0 1 

0 1 

~ 

~ 
.E 
... c 
:E 
~ .. 
c 
~ 
:I u 

- --- - - -------~ 
,..-----T_/R __ Vss_ Voo __ lP __ ~ _1o._,,;_:rA _____ -, 

Control Unit 

Squelch o---+------+~ 
signal 
Emergency 
SW 

+ 7V 

LC7120 

• (LC7184: Scan use, LC7120: PLL Synthesizer use) 
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LC7200, 
-1,-3,-7 

CMOS LSI 

I~ IF __ M_/_A_M--E-le-c-tr_o_n-ic_T_u_n-in_g_C_o_nt_r_o_ll_er 

Use: SL2 Synthesizer System for FM/AM (MW, LW) Radio 

Functions Common to LC 7200 Series: 
•Channel selection Control (manual, search, preset) 
•Tuning voltage memory and control 
•Optimum receiving condition control by means of the S-curve 

detection 
•Band change-over control 

Features 

1) As the SL 2 system, being fundamentally a voltage syn­
thesizer, controls the receiver by direct current, the high 
S/N characteristics can easily be maintained with no in­
terforence to the S/N characteristics of the tuner. 

2) Area of Application: World-wide FM/AM frequencies 
3) Channel Selection Operation 

Manual channel selection 

Search channel selection 

(UP- and down-direction system) 
Preset channel selection 

4) The time required for search channel selection within 
the entire receiving band is only three seconds approx. 

5) Excellent tuning accuracy 
6) Automatic Tuning Correction 

Fetching operation 
S-curve follow-up AFC operation 
Fine tuning operation 

®C 7318 

Table of Contents 

• Use, Funi:tions, Featurn, .. , .. , .. , , . . . . . . . . . . . . . ....... p. 670 

• List of Models, and Cne Outline ......................... p. 671 

1. PinAssiW1ment ........ , ............................ p. 671 

2. System Bk>ck Chart ................................. p. 672 

3. Flow Chart for Channel Selection . . . . ................. p. 673 

4. Fundamental Chart for Automatic Frequ.,cy 

Correction Operation ................ · · .. · · · · · · · · · · · · p. 674 

5. Function ~ription .......................... · ... · · p. 675 

6. EquivalentCin:uit Block Dtagram ...................... p. 677 

7. Terminal Function Description ........................ p. 681 

8. Spacifie1tions .................................... · · p. 685 

9. Measuring Circuit .......... , ........................ p. 689 

7) For the fetching and S-curve follow-up AFC operations, the 10 bit data is controlled at the outer ladder 
resistance and the rough adjustment of the tuning voltage is attained at a resolution of 1/1000 approx. 

8) 

9) 

10) . 

In the case of fine tuning operations, the fine adjustment of the tuning voltage is attained at a high 
resolution of 1 /6000 approx. 
The audio muting control output can be used to eliminate any disturbing noises during band change­

over. 

The output for the purpose of controlling the radio sensitivity during search channel selection is pro­
vided. 
The low voltage battery back-up is possible for holding the preset memory and the receiving state 
immediately before the main switch is turned OFF. (When the voltage regulator IC LA 5700 is used 
and backed-up at VDD = 5V, dissipation current is 50 µA (typ). 

11) C-MOS process LSI, 42 pin DIP package. 
12) Supply voltage VDD = +9V typ, Vref = +av typ. 
13) Dissipation current I DD= 5mA (during operation). 

0.2 mA (+5V during backed-up operation). 

I ref= 0.7 mA (during operation) 
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LC7200, 7201,7203, 7207 

List of LC 7200 Series Models: 
Differences between the models other than the com­
mon basic functions 

Models 

LC7200 

LC7201 

LC7203 

LC7207 

Note) SK ... 
STH. 
F/C .. 
M-IND 

Number of Preset Band SK STH F/C M-IND 
Stations FM/AM 

5/5 FM/MW " x x ,) 

6/6 FM/MW/LW u x x x 

6/6 FM/MW () 0 0 x 

7/7 FM/MW/LW x x x 0 

..The stopping function only for the traffic information system I Europe) 
..... Short time hold 15 seconds) search function (input pin: STH) 

Automatic switching output for frequency/clock display (input pin: F-DISP) 
Output for displaying manual channel selection state (output pin: M-IND) 

Case Outline 3014A-0421C 
(unit: mm) 

SANYO: DIP42 
1. Pin Assignment 

o_ 0 o_ c-

§~ [ CRt ~ ~ l CR2 

Cz :;j~( CHS ~ CR1 ~ ~ ( CR2 CR1 o c.:j 
CR1 

~~ CR2 c c -i --
CR6 

z C..; 
cz-t CR2 CH4 ..... ..; BUC .. ..; BUC CH6 .... ( c .... .. 
"C 

I sue CH3 0 TEST CHS 
.... 

TEST CHS ~ .... BUC c 0 I TESTlll 
.... z 

CH2 .. 
~ FM CH4 

c .. FM CH4 TEST 

~I FM 
c .... c ~ .... .. .... 

CH1 c MW CH3 c 
MW CH3 FM .... .... c 

c .... 
.... MW Vss LW CH2 CH2 MW 

TEST(llJ 81 l SK CH1 CH1 LW 

SK 82 0 
F/A out Vss Vss g [F/Aout 

~§!cv OUT 
c 

83 :;j M/Lout Bl CV in Bl :tj M/Lout 

2 (CV IN 
c c 

84 .... CV out 82 82 -I CVout 

~I M~nuune BS CV in 83 STH 83 CV in 
0 "of FM OUT 
c Ma nu Q Manu 

86 .... Tune 84 z 84 0 Tune cc .. ~ c 
-1-i _MW OUT 87 c S-Curve BS .. .. UP BS .... S-Curve .... c c: .... .... .. z 

,. S-Curve c: 
BB UP 86 86 .... .. UP c 

M·U/D 89 z 
DOWN 87 

.... OOWfii .. 
c 

MANU 810 .... MANU BB MANU 
z 

UP MEMO 57K MEMO .. Vref c .... 
DOWN F-Tunel S7K M-U/D 

MEMO M-INDI g o[_ 0 M-U/D ~ DX·LO 
!..; c 

57k MUTE j ~ :;J(ox-Lo 
.. --
C M-IND __ , .... . C .... 

Voo DX-LOj .... 
Voo Voo 

VIEW) 
(TOP VIEW) (TOP-VIEW) (TOP. VIEW) 

!TOP 
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CH7 

CH6 z .. 
CHS c .... 
CH4 0 

c 
:;j CH3 c 

CH2 
.... 

CH1 

Vss 

Bl 

82 

83 

84 0 
c 

BS .... .. 
c 

86 .... 

87 

BB 

89 

BIO 

Vref 
0 

F-Tun•J ~ 
MUTE ~ 



2. System Block Chart 

R-IANT 

Analog 
frequency 
display IC 

(LB1470 
series) 

VREF 

Manual i 
tuning 
resistor 

LC7200,7201,7203,7207 

Traffic information system (LA2200) 

(LA 123 IN) (LA2200)(LA3365) (LA4422) 

en 
c: 

~' 

0 .. -5~z 
> )( > uou 

0 
~ OI ~ 
CD CD ••••••• CD 

r,ARl1 

L(S~.J. 

~ Control LSI LC7200 seriu 

" * l i~; I~ I~~ !~I~~ I~~ ~I§ 155 

5' en '-----v-----' J! Channel button 
~ 
[ Q g; 
::i ~ 

6 
::i 

LA0252 
(NDK) 

Equivalent 

Voo 

Digital frequency 
display ( LC7250 

series) 

Voltage 
Regulator 

IC 
(LA5700) 

Voo 

J_1i 

List of Pins used in Different Models (Pins without the mark • are included in all models) 

*1 *2 *3 *4 *5 *6 *7 *8 •g *10 * 11 *12 
SR IW STH CHG CH7 M-IND F-DISP FM OUT M/LOUT 57K MW OUT F/AOLJ2 

LC7200 0 0 0 0 0 

LC7201 o· 0 0 0 0 0 

LC7203 Q 0 0 0 0 0 

LC7207 0 0 0 0 0 0 
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3. Flow Chart for Channel Selection 

I 1) Band selection 

Receiving Band 

Band Assignment Button ON 

Assigned Band 

(Note) Band assignment button is to be ON for 5 seconds 
or more. 

(2) Auto search channel selection 

Up or down button: ON 

(Note) The time up or down button is held depressed is 
more than 5 msec. 

(3) Manual channel selection 

Manual button: ON 

Channel selection by means of 
manual tuning resistor 

(Note) The time of manual button is held depressed is more 
than 5 msec. 

(4) Preset memory 

Reception by manual or search 
channel selection 

Memory button: ON 

Channel button on while memo­
ry button is still on 

Memory button: OFF 

(Note) The time channel button is held depressed is more 
than 20 msec. 

(5) Preset channel selection 

Channel button: ON 

(Note) The time of channel button is held depressed is more 
than 20 msec. 

(6) Traffic information station discriminating signal (57 kHz) 
search channel selection (FM band only) 
(No SK search on the LC7207) 

SK switch: ON 

Up or down button: ON 

(Note) The time up or down button is held depressed is 
more than 5 msec. 
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4. Fundamental Chart for Automatic Frequency Correction Operation 

( 1) Preset channel selection 

Varactor voltage 
supplied 

' : 
I 

6.QV 3.SV 

en 
I en r- :r: 

a. 4.7SV a. 
~ ~ "' ~ "' ~ c;· c;· 
" " '° '° < 
!!!. < 

!!!. 

/' 
Channel button: ON 

S-curve voltage 

(Note) 

,, 

----Muting period ---------E-Sound­
reproduction 

< 
0 
;:; 

"' "' ~ 

Muting 
display 

H 

+3 

-3 _, 
-s 

I 1-- Fine tuning 

-6 I 

-7: S-curve 
follow-up AFC ____ _ 

LFet_c_h.,,in*g<C---- operation 
operation (±8 stepsmax.) 

time 

The S-curve waveform shows the waveform at the S-curve pin of the LSI. 

(2) Search channel selection 
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(J) 4.7SV 
r-
a. 
"' iD 
~ c;· 

" '° < 
!!!. 

Varactor voltage 
supplied 

' I 
3.SV 

cnl 
:r: 
a. ; 
~ 
15· 
:> 

'° < 
!!!. 

S-curve voltage 

Muting period 

I 
I 

------+,..__ Sound­
reproduction 

~ Fine tuning -----

' I 
, S-curve follow-up 

t ---:-- ·· --- AFC operati<>l;l 
~- H 1gh speed search 

time 

(Note) The S-curve waveform shows the waveform at S-curve pin of the LSI. 
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5. Function Description 

5-1 Channel Selection Function 
(1) Auto-search channel selection 
• By switching the up-button the device will be actu· 

ated to start auto·search in the higher direction of 
the receiving frequency so that the desired channel 
is automatically selected. 

• By switching the down-button the device will be 
actuated to start auto-search in the lower direction 
of the receiving frequency so that the desired 
channel is automatically selected. 

• For search channel selection, the optimum receiv­
ing point can be obtained by the S-curve (an S­
curve generation circuit is required for AM) fol· 
low-up automatic frequency correction (AFC). 

• Search speed is 3 ms/step; the time required for 
searching over the entire receive band is approxi· 
mately three seconds. 

• When the search button (either up-button or 
down-button) is held depressed, the device will 
continue search operation even where an appro· 
priate broadcasting station is in the search range. 

(2) Preset channel selection 
• By switching the channel button the d.evice will 

be actuated to select memorized in advance. 
• The tuning point of the tuner and drift are correct· 

ed by means of the fetching and S-curve follow-up 
AFC functions so that the preset voltage is con· 
verted into the optimum tuing voltage. 

• The time required for channel selection is approxi· 
mately 0.2 to 1.0 seconds. 

(3) Manual channel selection 
• By switching the manual button the device will be 

placed in a state of manual operation. 
• The channel desired can be selected by turning the 

manual tuning resistor. 
• The tuning voltage required for the manual resistor 

is directly applied to the variable capacitance 
diode through the analog switch provided in the 
LSI. 

• When the instrument is in a state of manual opera· 
tion, this is displayed by LED, which is connected 
to the M-IND terminal. (LC7200, 7207) 

(4) Present memory 
• The contents which are being received can be 

memorized by pressing the channel button while 
the memory button is held depressed. 

• The memory capacity: Refer to List of LC7200 
Series Models. 

• The preset memory from the channel that has 
been manually selected is memorized by subject· 
ing the tuning voltage to A-D conversion (10-bit 
digital signal). 

5-2 Automatic Tuning Correction Function 
(1) Fetching function 
• When the position of the S-curve is shifted in the 

process of preset channel selection by tuning drift 
or some other reason, the voltage will be swung by 

the maximum limit within ±8 steps (approximate· 
ly ±56 mV) from the originally preset voltage until 
the S-curve is restored to its former stage. 

• When there is no S-curve in existence due to the 
presence of a weak electric field or some other 
reason, the voltage value will be returned to_ the 
originally preset voltage value after the fetching 
process is complete. 

(2) S-curve follow-up automatic frequency correc· 
tion (AFC) 

• Both AM and FM receiving are corrected to the 
optimum receiving point by making use of the 
S-curve characteristics (an S-curve generation 
circuit is required for AM) that can be recognized 
in a radio in the process of auto-search or preset 
channel selection. 

• Where tuning drift occurs on the tuner in the 
process of reception, the device is automatically 
corrected to the optimum receiving point. 

(3) Fine tuning 
• When automatic frequency correction (AFC) is 

carried out in the process of reception, pulse 
duration modulation signals (in 8 stages) of the 
F-Tune terminal output are subjected to D/A 
conversion, in addition to correction by 10-bit 
data, so that they are superimposed on ladder 
voltage. In other words, fine tuning can be per­
formed at a resolution above 10 bits (equivalent to 
approximately 12 bits) in order to obtain a better 
performance from the auditory point of view. 

• The amount of correction for fine tuning can be 
adjusted by an external resistance. 

5-3 Additional Function 
( 1) Search channel selection for selecting the signal 

(57 kHz) of a traffic information broadcasting 
station (LC7250, 7201, 7203) 

• SK mode auto-search channel selection can be 
made (for FM only) by adding a traffic decoder 
SK-type IC. 

• As soon as the SK switch is turned on, the device 
executes auto-search to select the rei:iuired broad· 
casting station only, which is gen.erating signals of 
57 kHz. 

(2) Muting signal 
• In the process of search channel selection, control· 

ling signals (MUTE output) are generated to ex, 
elude disturbing noises which are often produced 
when channels or bands are changed over. 

(3) Back-up function 
• A state of reception when the 'back-up' process 

started can be maintained by means of back-up 
control (BUC input). 

• In a state of back-up, LED will light off and the 
built-in oscillation circuit will be stopped to re· 
duce the LSI current dissipation. 

• Back-up supply voltage: +2.5V min. 
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• Dissipation current when in back-up: 50 µA typ. 

(4) Order of priority in channel selection 

• Procedure in channel selection 

The order of priority as to the procedures when 

two or more buttons are pressed simultaneously: 

1. Manual channel selection (manual button) 

2. UP search channel selection (up-button) 

3. DOWN search channel selection (down-button) 
4. Preset channel selection (channel button) 

• Band change-over 

Priority will be given to FM (when FM and MW 

buttons are pressed simultaneously). 

• Channel (CHl-CH5) 
Priority will be given to the button that is pressed 

before any other buttons. 

(5) STH (Short Time Hold) Search channel selection 

(LC7203) 

• The search channel selection mode holds a selected 
station; however, the STH channel selection mode 

keeps searching while holding a selected station for 
five seconds. 

--

Table 1 

• The STH search channel selection mode is actu­

ated with the STH pin open and cancelled when 

the "L" level (over 5 msec) is impressed to the 

STH pin. 
Therefore, when the STH-OF F button is depressed 

within five seconds after a desired station is select­

ed by the STH search channel selection mode, the 

search procedure is cancelled and the selected sta­

tion can be continuously received. 

(6) Automatic change-over function for frequency/ 

clock display ( LC7203) 

• The frequency/clock display automatic change­

over control pin (F-DJSP) is provided for use with 

LSI, LC 7250/7253 with a digital frequency dis­

play (clock). 

• The output of the F-DISP is at the level "L" 

during the following operation modes (Table 1). 

The display on LC7250/7253 is changed over by 

the use of the level "L". The time is always 

displayed, and this is automatically changed over 

to the frequency display mode when necessary. 

Frequency display 
··------

Search Channel Section * During channel selection and for five seconds after such. 
' During STH search channel selection. 

-------------

Preset Channel Selection * During channel selection and for five seconds after such. 

Preset Memory * When the memory button is ON. 
* For five seconds after the memory is turned OFF. 

Manual Channel Section * When the manual button is ON and for five seconds after it is 
turned OFF. 

* When the manual tuning resistor is being turned and for five 

seconds after being stopped. 

Band Change-over * For five seconds after the band is changed over. 
-

Back-up Function * For five seconds after the back-up function is in an off status. 
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6. Equivalent Circuit Block Diagram 

(LC7200) 

LC7200,7201,7203, 7207 

(MSB) (LSB) 
CV OUT B10 B9 B8 B7 B6 B5 B4 B3 B2 B 1 Vref 

___ ?£? ~ ~ ~ 31 ~ ~ ~ ~ 3-..6'----. 

FM c >------4>--~,.,. 
MW t >-6_1 ______ - "' to 

Output buffer for R-2R ladder 

10 bit UP/DOWN 
counter 

TEST(2) o 71 ~. ~ ~ 
FM OUT<121 n ~ a. K;!:=====;:;j t;;===~·:)I .. 

MW OUT u1-3-1 ~----i 
- 381 .______, 

CH1 I 
39 

CH2 tJ--, ~-+---i 
- 40 
CH3 u-------~ 

- 411 
CH4D--l---

42 
CH 5 l>------~ 

vDD 
ll 
I» ... 
Cl) 

..... 

3 bit 
UP/DOWN 

~ 2 bit Counter ... 
'§: 

$-Curve 

vDD 

TEST(1) 

M-U/D 

MEMO 

MANU 

UP 

DOWN 

22 
t------o DX-LO 

123 
~· 1------C'l MUTE 

----- ~,......-3-b-it_C_o_u_n_te_r ________ ~ _ __,,
24 

M--1-N-D 

F-Tune 25 

NOTE: 1) The outputs from pins of F/A OUT, M/L OUT, DX-LO, MUTE, F-Tune and 8 1 - 8 10 are in 
a co.mplementary output form. 

2) The mark --gix,- in the diagram represents a Schmitt type inverter. 
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(LC7201) 

10 
CV out 

Ail m .. 
MW a 
LW :o----~io4 [ 

LC7200,7201,7203, 7207 

25 26 27 28 29 30 31 32 33 34 
e,. e. B, e. B, B, e. B, B, B, 

Output buffer for R-2R ladder 

10 bit UP/DOWN counter 

FIA out o------l £ 
MIL out 9y------i__:_:rr _ _J 

37 
CH2 '~~----... 

41 
CH& '~~----... 

1 
CR2 

RAM 
(12 w x 10bit1 

.!.:. • "•'•"••~ ••: •"•". :: ."• .'"• ,.'o.o ,•,I••,•,"•.',•• • • :.. '•'I."• ' • 

F-Tune 

3 bit UP/DOWN 
Counter 

3 bit Counter 

4 bit Counter 

24 
Vref 

21 35 
VDo Vss 

-----<:JS-Curve 
13 

vDD 

i--~-+--nTEST 
3 

,__ ___ __,.,M-UID 
19 

.__.....__.__._ _ _,,MEMO 
17 

..._.....__.__._ _ __,.,MAMJ 
16 

..___..._..__,___,..., DOWN 

15 

,___.__,__.J"\ 57K 
18 

~-----'~DX-LO 

20 

~-----'~MUTE 

22 

NOTE: 1) The outputs from pins of F/A OUT, M/L OUT, DX-LO, MUTE, F-Tune and 8 1 - 8 10 are in 
a complementary output form. 

2) The mark --Bx>-- in the diagram represents a Schmitt type inverter. 
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(LC7203) 

4 
FM 

5 
MW 

7 
F/A out 

36 
CH1 

37 
CH2 

38 
CH3 

39 
CH4 

8 
CV out 

J,. 

LC7200, 7201,7203, 7207 

m m 
~ 25 26 27 28 29 30 31 32 33 34 ~ 
-s, 0 e, e, e, e, e, e. e, e, e, -

Oi:rtput bliffef fl>c R-2R ladder 

10 bit UP/DOWN counter 

RAM 

(12W X 10bit) 

........... :. 

3 bit UP/DOWN 
counter 

3 bit counter 

4 bit counter 

24 
Vref 

21 35 
vDD Vss 

12 
.___ __ ____,( J S-Curve 

16 
t--+-<--+---<n MEMO 

15 
t--+-<--+----<n MANU 

13 
t---+-+---+--u UP 

14 
t--+-<o--+-----<ci DOWN 

6 
--+-+---+--u SK 

17 
.._...___..___._-< ' 57K 

11 
,__----<t---+-----<ci STH 

20 
1-----~-n DX-LO 

22 
1-------n MUTE 

19 
F-DISP 

NOTE: 1) The outputs from pins of FIA OUT, DX-LO, MUTE, F-Tune and B, - 8 10 are in 
a complementary output form. 

2) The mark ~ in the diagram represents a Schmitt type inverter. 
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(LC7207) 

680 

10CVout 

LC7200,7201,7203,7207 

e,. e, B, B, B, B, e. B, e. B, 

25 26 27 28 29 30 31 32 33 34 

Output buffer for R-2R ladder 

:: 
:·· 

10 bit UP/DOWN counter 

ll 

i 
3 
£. 
~. 
1:1 

i 

3 bit UP/DOWN 
Counter 

3. bit Counter 

4 bit Counter 

24 Vret 

f. 
n 

21VDD 35Vss 

13 ._----<J S-Curve 

vDD 

18 
-~-----o M-U/D 

16 
MAND 

15 
--+--+-~DOWN 

19 
~---~...c1 DX-LO 

22 
MUTE 

20 __ 
M-IND 

NOTE: 1) The outputs from pins of FM OUT, MW OUT, DX-LO, MUTE, F-Tune and B 1 - B10 are in 
a complementary output form. 

2) The mark ~ in the diagram represents a Schmitt type inverter. 
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7. Terminal Function Description 
i 

I 
!I 

7-1 Pins common to LC 7200 series 
(Refer to each pin assignment chart for pin assignment) 

Name of Input/ Function 
Terminal Output 

CR 1 Input/ • When a CR time constant circuit is connected to an outside terminal, 

Output an oscillation circuit is formed to generate basic clock pulses for the 
LSI system. (Oscillation period; 0.4 msec typ.) 

CR 2 Input/ 
I 

• When a CR time constant circuit is connected to an outside terminal, a 

I 
Output 

I 
timer circuit is formed. 

i • The pulse width of MUTE output signals is determined when bands are l ~anged over (Operation period; 0.5 sec typ.) 

iuc~- - -- - -Input-- I • A;;he 'L' level of the back-up control terminal, the device 1s placed 

_ --~- -----t----~n_to_<1_s~a~ of back~up 
FM i Input i • FM band assignment input terminal. 

j • At the 'L' level, the device 1s put into a state of FM reception, and 1s --t [ still maintained 1n this state even after the terminal 1s turned to 'H' 

~el. (Duration of 'L' level: more than 5 ms) r--=-- ---- --~-

MW 
1 

Input W band assignment input terminal 

i I • At the 'L' level, the device is placed into a state of MW reception, and 
~ 

I 
I is still maintained in this state even after the terminal is turned to 'H' 
I level. (Duration of· L' level; more than 5 ms) 

CV OUT r Output I • The output of the analog signal transfer gate makes the voltage to the 

I I variable capacitance diode. 

CVIN I Input l • The input of the analog signal transfer gate needs R-2 R ladder output I 

l voltage as an input. 
t-------

Manu Tune 1 Input 
r • The input of the analog signal transfer gate needs the tuning volta_ge 

! 

1-. 
generated at the manual resistor as an input. 

t-----
I S-Curve 

I 

Input S-curve voltage for FM/AM is input. 
I • When the window type comparator provided in the LS I is at 'Input', 
I 
I control signals are generated for AFC. 
I 

I 
• The range of S-curve tuning points, in which S-curve follow-up AFC can 

be carried out, is shown in Fig. 1. 

M-U/D I Input • Ouptut signals of the external comparator, which makes up an A/D 
I converter when in manual mode, are impressed. 
I • At the 'H' level, 10 bit data make 'UP count' while ladder output 

voltage increases. 

• At the 'L' level, 10-bit data make 'DOWN count' while ladder output 

voltage decreases. 
I 
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Name of Input/ 
Function 

Teminal Output 

UP Input • Auto-search channel selection assignment input terminal. 

• At the 'L' level, UP search is executed; when S-curve voltage is applied 

to the S-curve terminal, UP search will be brought to a halt after AFC 
is completed. 

• Duration of UP search assignment 'L' level: more than 5 ms . 

I 
• Where 'L' level is maintained in the process of UP search, the search will 

continue even when the S-curve voltage is applied to the S-curve ter-
min al. 

DOWN Input • Auto-search channel selection assignment input terminal. 

• At the 'L' level, DOWN search is executed; when S-curve voltage is ap-

plied to the S-curve terminal, DOWN search will be brought to a half 
after AFC is completed. 

• Duration of DOWN search assignment 'L' level: mo.re than 5 ms . 

• Where 'L' level is maintained in the process of DOWN search, the search 
will continue even when the S-curve voltage is applied to the S-curve 

terminal. 

MEMO Input • Preset memory assignment input terminal . 

• While 'L' level is being maintained, memorizing is available . 

MANU Input • Manual channel selection assignment input terminal. 

• At the 'L' level, the device is placed into a state of manual channel 
selection; channel selection can be Garried out by means of the manual 

tuning resistor. 

• When any of UP, DOWN, or channel assignment input terminal is at the 
'L' level, a state of manual channel selection is cancelled. 

VDD - • Power supplying for LSI. In operation: +9V typ; In back-up: +5V typ. 
( LA5700 is operated) 

DX-LO Output • Output terminal to be used for controlling the sensitivity of a radio re-

ceiver in the process of auto-search. 

• 'L' level for auto-search only; 'H' level for ordinary purposes . 

MUTE 
I 

Output • Output terminal for control signals to be used for excluding disturbing 

noises which are often produced in the process of channel selection. 

• It is set to the 'H' level output when in search channel selection, preset 

channel selection, or band change-over. 

F-Tune Output • Output terminal for fine tuning . 

• Correction voltage for fine tuning is generated by connecting a low-pass 
filter to an outside terminal. 

• Correction voltage is regulated with a mixing resistance and superim-

posed on ladder output voltage (except in fine tuning, 50% duty signal: 

I 

T=1.5ms). 

• In fine tuning, pulse duration modulation signals are generated in eight 

---+-. states. 

Vref i 
I 

- • Reference supply voltage (+BV typ) -
. • for DI A converter 

• for window type comparator and reference comparator 

81-810 Output • 10-bit UP/DOWN counter output (with ladder buffer built in). 

• D/A conversion is carried out by connecting R-2R (R = above 10 kS1) 
to an outside terminal. 

• 810 ..... MS8, 81 ..... LS8 . 
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Name of Input/ Function 
Terminal Output 

Vss - • GND terminal for LSI 

(LC7200) In out/ • Channel assignment input terminal 

CH1-CH5 Output • Receiving channel display output terminal (N-channel open drain type 
with an LED driver built in). 

(LC7201) • At the 'L' level, a broadcasting station memorized in advance will be 

(LC7203) selected. 

CH1-CH6 • When the MEMO terminal is at the 'L' level, the contents which are 
being received from a broadcasting station can be memorized by setting 

one of CH1 - CH5 to the 'L' level. 
(LC7207) • Duration of 'L' level for channel selection or for memory: more than 
CH1-CH7 20 ms. 

+ The S curve applied to the S curve input pin of the LSI must meet the following conditions. 

'ii g 
.E ca 
E .!::'. 
~ 0 
" > ... ,, 
"" ~:: 
::i a. y a. 

Cl) iil 

Model 
S-curve Tuning Range 

FM MW LW 

LC7200 4 steps (28mV) same as left -
and below 

LC7201 8 steps (56mV) same as left 64 steps (448mV) 
and below and below 

LC7203 8 steps (56mV) same as left -
and below 

LC7207 As above same as left 64 steps (448mV) 
and below 

-------+-->.,1-----+--- 3.SV(typ) ,.._ __ _ 
I 
I 

I I 

I I 
: CVo: --- CV OUT voltage 

(tuning voltage) 

The range ~f 
S-curve tuning 
points 
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7-2 Pins other than common pins 

0 ,_. M ,..... 
0 0 0 0 
N N N N ,..... ,..... ,..... ,.... 
u u u u 
....J ....J ....J ....J 

0 

O I 

I 

0 0 0 

Name 
of Pin 

I 

Input/ 
Output 

FM OUT Output 

MW OUT Output 

Input 

LC7200,7201,7203, 7207 

Function 

• The control signal indicating the FM band reception state is 
output. 

• At the "H" level, the device is put into an FM reception status. 

• The control signal indicating the MW band reception state is 
output. 

• At the "H" level, the device is put into a MW reception status. 

• Auto-search channel selection assignment input terminal for 
SK mode. 

• At the "L" level, the device is put into the SK mode (for FM 

I band only). at the process of search, the S-curve is detected, 
and; 0.5 seconds, after the 57k terminal is checked in order to 

1 determine whether it is at the "L" level or "H" level. 
1 • When the 571( terminal is at the "L" level, the device is in a J channel selection status. 

t--+-·tc-1-+-__,-------+- ----+ Tl--.-1-n-pu-t-te_r_m_i_n_a_I -to_b_e_u_s_e_d_f_o_r_i_m_p_re-s-si_n_g--.. -H-,-, -o-r -.. -L-.. -1-ev_e_l_s-ig--~ 

1 nals representing the detection of 57k signals detected by the 

I I 
traffice decoder (SK type) IC. 

!l'lk • In the process of SK mode auto-search, a broadcasting station, 
0 0 1 ° Input to which "L" signals through this terminal have been applied, 

! I is selected. (for FM band only). 
1 · • In 0.5 seconds after search channel selection, 57 kHz signals 
I I can or cannot be confirmed. 

.---t--+---~-t--~-+---~i~-~-~~~~~~~~~-t 

( I: 

0 
I M-IND i • The signal output indicating the manual channel selection state. 

0 
_ • N channel open drain output system (The "L" level for man-

Output ual channel selection.) 
• The external LED. driver is needed. 

f--~-+---+--+--- - -+----+----
! • The control signal indicating the state of band reception is 

0 0 I outoutted. 

AM band .... "L" level (MW/LW bands) 
F/A 0. UT I Output •. FM band .... "H" level 

1----+--+--+----+--- -- I --+---~--T._h_e_c_o_n_t_ro_l_s_ig--n-a-1 -in_d_i.c_a_t_in-g-th_e_s_t_a--te_o_f_b_a_n_d-re_c_e_p_ti_o_n_i_s_o_u_t __ _, 

1

1 

putted. 
o MIL OUT Output • MW band .... "H" level 

Input j 0 

I 0 STH Input 

F-DISP Output 

0 TEST (I) Input 

0 TEST (II) Input 

• LW band .... "L" level 

• LW band as assignment input pin. _ 
• At the "L" level, the device is placed into a LW reception 

state, and is still maintained in this state even after the ter­
minal is turned to the "H" level (duration of the "L" level: 5 
ms or more). 

• The assignment input pin for STH search channel selection. 
• At the "H" level, the device is put into the STH search mode 

and at the "L" level (5 ms or more), STH search mode is 
cancelled. 

• Normally at "H" level. 

• The output pin indicating the frequency/clock change-over 
control signal. 

• Refer to 5-3(6) frequency/clock display automatic change­
over function. 

• Test pin of the internal LSI circuit. 
• At the "H" level, the device is put into a testing state. 
• To be connected to OPEN or "L" level when mounting. 

• Test pin of the internal LSI circuit. 
• At the "H" level, the device is put into a testing state. 
• To be connected to OPEN or "H" level when mounting. 

i-----t--r--+----t-----+------+-------~ 

• Test pin of the internal LSI circuit. 
0 0 0 TEST Input • At the "H" level, the device is put into a testing state. 

• To be connected to OPEN or "L" level whem mounting. 
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8. Specifications 

Absolute Maximum Ratings/Ta= 25cC, Vref ~ VDD 

Item Symbol Conditions Rating Unit 

Maximum Supply Voltage Voo max. -0.3 to +11 v 

Reference Voltage Vref -0.3 to +10 v 

Input Voltage V1 -0.3 to(VDD + 0.3) v 

Output Voltage Vo Output Transistor OFF -0.3 to (V DD + 0.3) v 

Output Current lo CH1 - CH5, CH5, CH7 20 mA 

Allowable Power 
Dissipation Pd max Ta~ 75cC 300 mW 

Operating Temperature Topg -30 to +75 cc 

Storing 
Tstg -40to+125 cc 

Temperature 

Allowable Operating Conditions/Ta= 25 ± 2cC, Vref ~ VDD· Vss = 0 

(LC7200) 

Item Symbol Name of pin Conditions min typ max Units 

vDD!1l 
Supply Voltage 

VDD +8.0 +10.0 v 

VDD(21 vDD +2.5 v 

Reference Voltage Vref Vref +7.B +B.2 v 

Input "H" Level BUC,FM,1JiW,SK,M-U/D 

Voltage V1H(1) MANU, UP, DOWN o.1svDD VDD v 
MEMO, 57K CH1 - CHS 

V1H(2) S-Curve 6 
(B +0.05)V ref Voo v 

BUC,FM,MW,SK,M-U/D 
V1L(1) MANU, UP, DOWN Vss o.2svDD v 

Input "L" Level ~. 571<. ci:n - CH5 
Voltage 

V1L(2) S-Curve Vss !385 -0.05lVref v 

Input "M" Level 
V1M !385 +0.05lVref 

6 
Voltage S-Curve (B-0.05lVref v 

Input Voltage Range V1 CVin., Manu Tune Vss VDD v 

Oscillation Guarantee 
Rx1 CR1 

Cx1=6BOOpF, 
91 k.11 External Resistance Refer to Fig. 1 

Oscillation Guarantee 
Cx1 CR1 

Rx1=91k.11, 
6800 pF External Capacity Refer to Fig. 1 

Operating Cx2=2.2µF, 

Guarantee External Rx2 CR2 
Refer to Fig. 2. 

360 k.11 
(Cx1 =6BO()pF, Resistance 
Rx1=91k.11) 

Operation Rx2=360k.11 

Guarantee External Cx2 CR2 
Refer to Fig. 2. 

2.2 µF 
(Cx1=6BOOpF, Capacity 
Rx1=91k.11) 
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Electrical Characteristics/Ta= 25±2°C, VDD = +8.0to+10.0V, Yref = +7.8to8.2V, Vref ~ VDD· Vss = OV 

(LC7200) 

Item Symbol Name of Terminal Conditions min typ ma• Unit 

Input "H" level 
l1H 8UC, S-Curve, M-U/D v1 = VDD 10 µA 

Current 

l1L(1) 
Flli'1, MW, SR, MANU, OP 

v1 = Vss -170 -24 µA 
Input "L" level DOWN, MEMO, 57K 
Voltage 

l1L(2) 
'BUC', S-Curve, M-U/D 

v1 = Vss -10 µA 
cm-~ 

VoH(1) 
MWout, DX-LO, MUTE 

loH = -1mA VDD-1.0 v 
F-Tune 

VoH(2) FM out loH = -2mA VDo-1.0 v 

Output "H" level VQH(3) 810 IOH = -0.5mA Vref -0.06 v 
Voltage 

VoH(4) 8 9 IOH = -0.5mA Vref -0.12 v 

VoH(5) 8 8 loH =-0.5mA Vref -0.24 v 

VoH(6) 81 - 87 IOH =-0.5mA Vref -0.48 v 

VoL(1) 
MW out, DX-Lo, MUTE 

IOL = 1mA 1.0 v 
iiinN'O, F·Tune 

VoL(2) FM out IOL = 2mA 1.0 v 

VoL(3) 810 
Output "L" level 

IQL = 0.5mA 0.06 v 

Voltage VQL(4) 8 9 IQL = 0.5mA 0.12 v 

VQL(5) 8 8 IQL = 0.5mA 0.24 v 

VoL(6) 81 - 87 IOL = 0.5mA 0.48 v 

-- -
VoL(7) CH1 - CH5 IOL = 20mA 2.0 v 

On Resistance RoN CV out, CV in, Manu-Tune V1N = 0-VrefV 
300 11 

RL=100k!1 

Rx1 = 91 k!1 

Oscillation Period T(OSC) CR1 
Cx1 = 6800pF, 

0.4 msec 
VDD = s.ov. 
Refer to Fig. 1. 

Rx2 = 360k!1, 

Op, ration Period T(multi) CR2 
Cx2 = 2.2µ.F 

520 VDD = 9.ov. msec 

Refer to Fig. 2. 

VDD = ±10.ov. 
V ref = +8.0V, 

IDDl1l VDo BOC= "H", 5.0 mA 
S·Cu rve= Y, V ref 

Current Dissipation Refer to Fig. 3. 

vDD = +5.5V, 

'DD(2l VDD 
Vref = OV, 200 µA 
l30"e' = " L " ' 
Refer to Fig. 4. 

VDD = +8.o-
+10.0V, 
Vref = +8.0V, 

I ref Vref S-Curve = 0.7 mA 
!Vret/2),No 
load on 81-810 
Refer to Fig. 5. 
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Absolute Maximum Ratings{Ta = 25°C, Vref ~ Voo 

( LC7201, 7203, 7207) 

Item Symbol Conditions 

Maximum Supply Voltage Voo max. 

Reference Voltage Vref 

Rating 

-0.3to+11 

-0.3to +10 

Unit 

v 

v 

Input Voltage V1 -0.3to(Voo + 0.31 v 

Output Voltage Vo Output Transistor OFF -0.3 to(Voo +0.3) v 

Output Current lo CH1 -CH5. CHS. CH7 20 

Allowable Power Pd max Ta~ 75°C 300 
Dissipation 

Operating Temperature Topg -30 to +75 

Storage 
Tstg -40to+125 Temperature 

Allowable Operating ConditionsfTa=25°C±2°C, Vret::S.Voo, Vss=O 

(LC7201, 7203, 7207) 

Limits 
Item Symbol Name of Terminal Conditions 

min typ 

Voo(11 Voo Total Operation +8.0 

Supply Voltage 
Memory Back-up 

Voo(2l Voo Operation 
+2.5 

Reference Voltage Vref Vref Vref ::i: Voo +7.8 

l'llil,MW, J:W,Sl<;ol", 

V1H(1) 
mmlii,MAl'JU, ~. 

o.15v00 57K, M-U/D, aii - CHS Input "H" level 
TCFl7J, STH Voltage 

V1H(2) BOC" Voo=2.sv o.sv 00 

V1H(3) S-Curve 6 f8 +0.051Vret 

l'llil,liilW,LW,SK,UP, 

V1L(1) 
DOWfii. lVlANO. l\ilTirn 

Vss 
Input "L" level 57K, M-U/D, ~ - ~ 

Voltage TCFl71, STH 

V1L(2) BOC' Voo=2.5V Vss 

V1L(3) S-Curve Vss 

Input "M" level 
V1M $-Curve ,3.5 ) 

Voltage g-+0.05 Vref 

Input Voltage Range V1 CVin, Manu Tune Vss 

Oscillation Guarantee 
Rx1 CR1 

Cx1=6800pF 
External Resistance Refer to Fig. 1. 91 

Oscillation Guarantee 
Cx1 CR1 

Rx1=91kn 
External Capacity. Refer to Fig. 1. 6800 

Operation Cx2 = 2.2µF 

Guarantee External Rx2 CR2 
Refer to Fig. 2. 

240 
Resistance Cx1 = 6800pF, 

Rx1=91kn 

Operation Rx2 = 240k0 

Guarantee External ·Cx2 CR2 
Refer to Fig. 2. 

2.2 
Capacity Cx1 = 6800pF, 

Rx1=91kn 

mA 

mW 

oc 

oc 

max 

+10.0 

+10.0 

+8.2 

Voo 

Voo 

Voo 

o.25v 00 

o.2Voo 

(3.5 ) g--0.05 Vref 

6 (S -0.05)V ref 

Voo 

Unit 

v 

v 

v 

v 

v 

v 

v 

v 

v 

v 

kn 

pF 

kn 

µF 
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Electrical Characteristies/Ta=25±2°C, Voo=+B .. O to+10.0V, Vret=+7.8 to+8.2V, VretSVoo. Vss=OV 
( LC7201, 7203, 7207) -

Limits 
Item Symbol Name of Terminal Conditions 

min typ mu 

Input "H" level 
lrH li1J"C, S-Curve, M-U/D Vi= vDD 10 

Current 

- - -- --
FM, MW, LW, SK, UP, 

l1L(1) DOWN, MANU, MEMO, v, = Vss -170 -24 
57R, STH 

Input "L" level 
Voltage lrL(2) 8UC, S-Curve, M-U/D -10 

l1L(3) CH1 - CHS, CH7 
V1=Vss, Output 

-10 
MOS-Tr OFF. 

VoH(1) 
M/L out, DX-LO, MUTE, 

loH = -1mA vDD-1.0 
F-Tune 

--

VoH!2) F/A out IOH = -2mA VDD-1.0 

Output "H" level VoH(3) 810 Vrei-0.06 

Voltage VOH(4) 89 vr01-0.12 
loH=-0.5mA 

VoH'(5) 88 Vrel-0.24 

VoH(6) 81 - 87 Vre1-0.48 

VoL(11 
M/L out, DX-LO, MUTE, 

loL = 1mA 1.0 
F-Tune 

VoL(21 FIA out, F-DISP, M.iND IOL = 2mA 1.0 

VoL(3) 810 0.06 
Output "L" level 
Voltage VoL(41 89 

IOL = 0.5mA 
0.12 

VoLl51 88 0.24 

VoL!61 81 - 87 0.48 

VoL(7) CH1 - CH6, CH7. loL = 20mA 2.0 

On Resistance RoN 
CV out, CV in, V1N=O-VretV 

300 
Mane-Tune AL= 100kfl 

Rx1 =91kfl, 

Oscillation Period T(OSCI CR1 
Cx1 = 6800pF 

0.4 
VDD = 9.ov 
Refer to Fig. 1. 

Rx2 = 240kfl, 

Operation Period T(multil CR2 
Cx2 = 22µF 

500 VDD = 9ov, 
Refer to Fig. 2. 

VDD = +10.ov 
Vref = +8.0V 

'DD!11 VDD 
8UC = "H", 

5.0 
S-Curve"" 
% Vref, 
Refer to Fig. 3. 

Current Dissipation 
vDD =+55V, 
Vref = OV, 

'DD!21 vDD BiJC = "L", 200* 

Refer to Fig. 4. 

VDD = s.o-
+10.0V 
Vref = +8.0V 

I ref Vref S·Curve = 0.7 

!Vrel/2) No 
load on 81-810 
Refer to Fig. 5. 

Note: •: LC7207: 50µA 

When current flows into the device, the direction of current is taken to be positive (no signal); 
When current flows out of the device, it is taken to be negative. 
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9. Measuring Circuit 

voo~E&----:ro--------1~----
cx1 v00 !:~ 

•e»-----c_m__.11 L s I -vl 
Measurement pin . ___J 

k------.,J V55 
o~--T(~OS~C~)~-------

Time 

Fig. 1 Oscillation period measurement circuit Oscillation waveform 

100k 

~ 81.JC r-lE 5-Cuiv. 

Rx1 

l'Rv·nr;----·',------­
Of----~'~-------MWVoo1f----.... :,.-------
011-.----'''-------~ 

Voo 
MUTE 

Output 0 ,__ ___ _. 

Band change-over 

~~:rWJID 
V55· __ ..._ _ _.___ --

Fig. 2 Operating period [T(multi)] measurement circuit 

Time~ 

Operating period waveform 

Vo 
+ cx2 

2.2u 

I00(1m100k 'IOOk 'IOOk 100k lOOI< .xJk 
CX! l A 

6800p v..... BUC i::Rf 2 CH3 CH4 CHS** 
CR1 I :MIL- - -- -- -- -- I 1lk *** 

CR21 LSI 
.__--!----"'~ 

L-+-----t 
vss lvm 

v~~'----------------~ 
Fig. 3 Current dissipation loo(1) measurement circuit 

voo 

V55 

Fig. 4 loo(2) meesurement circuit 
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voo 

Vref 

690 

CX2t 

2.2u 

LC7200,7201,7203, 7207 

L__t __ , 
vss S-Curv• 

120k 

100• 

Fig. 5 I ref measurement circuit 

* For LC7201, 7202, 7203 
Rx2=240k.\1 
CH6 added for LC7201 and 7203. 
CH6, CH7 added for LC7207. 
M-IND is only for LC7200, 7207. 



LC7210 rili CMOS LSI 

Tuning Circuit of PSL 2 Electronic 
Tuning System 

®884A 

The LC7210 is a C MOS LSI for the tuning section in the FM/AM radio PSL2 (Phase 
and Signal Locked Loop) synthesizer electronic tuning system which realizes the 
successful introduction of the stable tuning being characteristic of PLL synthe­
sizer, the reliable auto search tuning (covering all the world, multiband, etc.) 
being characteristic of SL2 (Signal Locked Loop) voltage synthesizer and the re­
ception at the just tuning point by means of AFC operation. By using a 4-bit 
microcomputer as a controller in conjunction with a prescaler (~100, the high­
performance and multifunction FM/AM synthesizer tuner can be made available. 

l. Use 
LSI for tuning section in FM/AM radio PSL2 synthesizer electronic tuning sys­
tem. 

2. Features 
Controlling with a microcomputer makes it possible to extend the reception 
range over multiband (FM, MW, LW/FM, MW, SWl, SW2/TV, FM, MW, etc.). 
For the tuning operation, three methods of auto search, preset, and manual 
are available. 
The tuning control is made possible at the PLL synthesizer mode, SL2 voltage 
synthesizer auto search mode, S curve AFC reception mode, local oscillation 
frequency count mode. 
The low reference oscillation frequency of 32kHz causes little harmonic in­
terference to FM band. 
With the FM-IF ceramic filter variation adjusting function provided (±lSOkHz 
/lOkHz step fine adjustment), a multirank ceramic filter can be used. 
The capability of S curve AFC reception can make the PLL control step small 
(lOkHz step) by lowering the comparison frequency (fref=O.lkHz: FM band) re­
gardless of the CN ratio at the time of PLL operation. 
+SV single power supply, C MOS process, DIP 28 pins. 

3. Functions 
SL2 auto search control. 
PLL control (Number of frequency divisions FM : 39999 max, AM : 3999 max.) 
Analog switch for S curve AFC. 
Local oscillation frequency counter (Number of counts FM, AM: 39999 max./ 
lOms). 
Data generation for FM band IF offset fine adjustment (5 bits). 

Case Outline 
(unit :mm) 

3012A-D28IC 

l:::::::::::::~~ 
~~ 

0.41 1.2 z.54 SANYO : DIP 2 B 
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4. Main Operation 
(1) Search Operation 

When a broadcasting signal is being caught by means of the search operation, 
the counter system is constantly doing the count operation. The local oscil­
lation frequency information caught is transferred to the control CPU, goes 
through the intermediate frequency correction (FM.: IF offset correction), 
and is displayed as the received frequency information. Based on the S sig­
nal input, the search output controls the speed of search and the execution 
and stop of search. 
The search output is outputted from pin s out and the search voltage is ob­
tained by connecting the external filter. The search voltage is applied to 
the variable capacitance diode. 

(2) PLL Operation 
When the preset method and manual search method are used, the counter sys­
tem operates as a preset up counter and the frequency divided output (f/N) 
of the local oscillation input is obtained. By applying the comparison 
frequency Cfref) and frequency divided output (f/N) to the phase comparator, 
the charge pump output is obtained and the PLL operation is performed. 
fref : lkHz (AM) , 0. lkHz (FM) 

(3) AFC Operation 
When the broadcasting signal of FM radio band is caught by means of the 
auto search operation and the input at pin SD is at "0" level, the analog 
switch between pins S in and S out becomes conductive and the ·local oscil­
lation frequency is controlled, so. that the reception is made at the middle 
point of the S signal (SL2 reception) . At this moment the local oscillat­
ion frequency information is caught through the counter system having the 
frequency count function, and the frequency is displayed and the frequency 
information at the time of preset is formed based on this information. 
Note) The reception state of the LC7210 depends on the input level at pin 

SU as follows. 
Changeover is done in response to the instruction from the control­
ler (LM6402). 

~ 
Auto search .mode Preset 

Tuning pr. 
t correction Reception Manual 

FM AFC AFC AFC 
SD="O" MW,LW AFC PLL PLL 

SD="l" AFC PLL PLL 

5. Pin Assignment 

~ SOUT PLL 

03 02 01 DO Cl Co 
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6. Equivalent Circui.t Block Diagram 

Analog switch 
Schmidt 
inverter 

Tri-s.tate 
buffer 

~ 
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! 
Pin name Input/output Function 

Pull-up specification. 

co, c1, 
Input for making the signal to designate the logic to 

Input which the internal data bus should be connected. 
C2 ,C3 

Whether the data is input mode/output mode depends on 
DI/DO. (Refer to the following Table.) 

M/L Output 
Push-pull. 
"l" only when the reception band is MW. 

PLL Output 
Push-pull. 
"l" is outputted during the PLL operation. 

Connected to the tri-state push-pull and analog swi-
tch. 

Charge pump output is obtained at the PLL mode. 

S out Output 
Auto search control output is obtained at the 
SEARCH mode. 
Conductive to input pin Sin through the analog 
switch at the AFC mode. 
High impedance state at other than the above. 

Schmidt inverter input. 

SD Input 
Input pin for controlling which of sL2 reception 
(AFC reception) or PLL reception (SD=l) should be 
selected at the time of FM reception. 

Connected to the analog switch and comparator input. 
Conductive to S out through the analog switch at the 
AFC mode, thereby enabling the AFC reception. 

s in Input At the time of auto search, the S signal is passed 
through the window comparator for identification of 
SH/SL, which is used for controlling the speed, 
s'top of search. 

Push-pull. 
AFC Output "l" is outputted at the AFC mode. "0" is outputted 

at other than the AFC mode. 

Schmidt inverter input. 

SMSK Input 
Input (SMSK=l) for inhibiting the control of search 
stop, speed by SH/SL at the time of auto search SMSK 
="0" provides the control. 

! Push-pull output. 
F/A Output Band information output pin. "l" is outputted at the 

time of FM band only. 

Local oscillation signal input pin having a feedback 
AM in Input resistor attached amplifier and a pull-down transistor. 

The pull-down transistor is turned ON at the FM mode. 

Pin having a feedback resistor attached amplifier and 
a pull-down resistor, to which 1/100 frequency <livid-

FM in Input ed output of the local oscillation signal is inputted. 
The pull-down transistor is turned OFF only at the FM 
mode with no AFC reception made. 

VoD - System power supply. sv typ. is applied. 

Comparator input. 
FM fine Input Input pin for generating the data to correct the cen-

ter frequency shift of the FM IF filter. 
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Pin name Input/output Function 

Power supply (pin S in) for setting the window compa-

Vref - rator level and power supply for the A/D comparator 
ladder network at pin FM fine. 

Push-pull output. 
"0" is outputted when the PLL operation or count 

PSC Output operation is performed at the FM mode, and "l" is 
outputted at any other time than this (at other than 
the FM mode, or AFC reception at the FM mode) . 

Inverter input pin having a pull-down transistor. 
With a CR integration circuit connected, lock detec-

LOCK Input/output tion of the PLL operation is done. 
(Note 1) Inputting "l" makes the lock state; and inputting 

"O" makes the unlock state. 

Note 1) With the N-channel pull-down transistor attached inside the LC7210, 
pin LOCK must not be connected direct to the power supply such as 
VDD1 Vref, etc. 

8. Connection of LC7210 with LM6402A 
8-1 DI/DO="l" : Inputting into LC7210 externally through pin D (Completion of 

inputting needs STB=" l".) 

Control input 
C3 C2 C1 Co 

0 0 0 0 
0 0 0 1 
0 0 1 0 
0 0 
0 1 
0 1 
0 1 

0 1 

1 1 
0 0 
0 1 
1 0 

1 1 

1 0 0 0 
1 0 0 1 

1 0 1 0 

1 0 1 1 
1 1 0 0 

1 1 0 1 

1 1 1 1 

Operation (LC7210 internal state is set externally.) 

BCD 5-digit counter MSD preset data setting. 
BCD 5-digit counter 4th preset data setting. 
BCD 5-digit counter 3rd preset data setting. 
BCD 5-digit counter 2nd preset data setting. 
BCD 5-digit counter LSD preset data setting 
Instruction of PLL operaiton (D3="l"), count operation (D3="0'?. 
Band designation FM (D3="l" ,D2="0") ,MW (D3="0" ,D2="l") ,LW (D3= 
"0" I D2="0"). 
Instruction of search execution, stop : Search execution (D3= 
"l"), Search stop (D3="0"). 
AFC operation control: AFC operation (D3="l") ,AFC stop (D3="0") 
Search direction control : Upward search (D3="l "), Downward sea­
rch (D3="0"). 
Search speed change : JHS (high speed search) D3= "l", JLS (low 
speed search) D3="0". 
Count operation start timing instructing D input DON'T CARE. 
Prescaler control signal generation, PSC="O" (D3="l") at other 
than AFC mode in FM band, PSC="l" (D3="0") at all times. 

FM fine A/D converting operation start timing instruction : 
Conversion start (D3="l"). 
Synchronization system reset D input DON'T CARE 
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8-2 DI/DO="O" : Outputting internal contents of LC7210 outward through pin D3 too. 

Control input 
C3 C2 C1 Co 

0 0 0 0 
0 0 0 1 
0 0 1 0 
0 0 1 1 
0 1 0 0 
0 1 0 1 

0 1 1 0 

0 1 1 1 
1 0 0 0 
1 0 0 1 

1 0 1 0 

1 1 1 0 

Operation 

Transfer of BCD 5-digit counter MSD data to bus. 
Transfer of BCD 5-digit counter 4-digit data to bus. 
Transfer of BCD 5-digit counter 3-digit data to bus. 
Transfer of BCD 5-digit counter 2-digit data to bus. 
Transfer of BCD 5-digit ~ounter LSD data to bus. 
Search speed information output : High speed search (HS) ---
11l11--+D3, Low speed search (LS)--- "O"-D3. 
PLL system lock state information output : Lock--- 11 l "---.D3, 
Unlock ---"O"--+D3. 
FM fine A/D converting data output : MSB (Bit 5) --+Do. 
FM fine A/D converting data output: LSB (Bit 1)--+Do. 
SD pulse width discriminating output: SD~"O" --- "l"--+D3, 
SD~ "l" --- "O"--+D3. 
S in input level information output : SH level input --- "l "--.D31 

SL level input --- "l"--,)D2. 
Search state information output : Search operation --- "l "_...D3, 
Search stop ---"O"--+D3. 

9. PSL2 System Application Block Diagram 
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Voo vss v,.1 

S JN 

AMIN 

SMSK 

H/L, F,4_,AFC 
....,__ ___ __, S OUT 

f.E-------1 PLL 

Loop filter 

Loc:k 

FM tint 

X Out 

X In 

Constant current charge/discharge circuit Tuner LSI 
LC 7 2 1 0 

MUTE 

I [II] 0 [I 
I LIU.U U 

Key 
matrix 

Voo V55 

Controller 
CPU 

LM6402A 
-007 

cs.W£ 
A4,5 
DQ-3 

Memory 

Co-J.STB ~ __ ...._ ___ ;crJ 
01/Do OJ/Do 

K1.5 

.._ __ .._ __ --tTi-6 

a• ~~ 

Super fork 
or 
crystal 

Note 1) If the super fork (EMF-A 32.000kHz) is used, no Ro is needed. 
If the crystal (Kyoto Ceramic : KF 38J) is used, Ro is 220kohm 
±10%. 
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10. Main Specifications 
Absolute Maximum Ratings at Ta=25°C±2°C,Vss=Ov 

Maximum Supply Voltage VDD -0. 3 to +8 
Vref -o. 3 to +VDD 

Input Voltage VI -o. 3 to VDD+o. 3 

v 
v 
v 
v 
v 

Output Voltage 
Input-to-output Potential 
Diffe·rence at ON 

Vo 
Vr-Vo 

Output transistor Off -o. 3 to VDD+o. 3 
-0.5 to +0.5 

Output Power at Output Pin P0max 
Allowable Power Dissipation Pdmax 

Across S in and S out at 
analog SW ON. 
F/A,M/L,PLL,PSC,Pin AFC only. 
Ta2:75°C 

20 mW 
150 mW 

Operating Temperature Topg -30 to +75 oc 

Storage Temperature Tstg -40 to +125 oc 

Allowable Operating Range at Ta=25±2°C,Vss=OV min 
4.5 

typ max unit 
Supply Voltage VDD Ta=-30 to +75°C 5 5.5 v 

"H" Level Input Voltage 

"M" Level Input Voltage 

"L" Level Input Voltage 

Operating Frequency 

Input Amplitude 

Input Voltage Range 

Oscillation Frequency 

Vref 
VIH(l) 
Vrn (2) 
Vrn (3) 
Vrn (4) 

Vn(l) 
Vn(2) 
Vn(3) 
VrL(4) 

fin 

Vin 

VI(l) 
VI(2) 
fosc 

3. 8 4 VDD--0. 3 v 
STB,C3 to o,DI/DO,LOCK 0.75VDD VDD v 
Do to 3 0.75VDD vDo v 
SD,SMSK 0.75VDD VDD v 
sin; Ta=-30 to +75°C [3R ] 

Vref 4 R 0.05 VDRD v 
Sin; Ta=-30 to +75°C [ R } j3 J 

Vref 4R+0.05 Vrel:!;iR-0.05 V 

STB,Co to 3,DI/DO,LOCK Vss 0.25VDD v 
Doto3 Vss 0.25VDD v 
SIT,SMSK Vss o. 25VDD v 

sin; Ta=-30 to +1soc Vss Vref~-o.o5Jv 
AM in,FMin;O. 7Vp-p;Ta-30 0.6 ~~2 MHz 
to +75°C 
AM in, FM in; duty50%, 
f in=2.2MHz 

0.7 

FM fine Vss 
sin Vss 
X in,Xout;Resonator:Crystal 30 
or super fork, Refer to 
test circuit. 

Vp-p 

Vref V 
vDD v 

32 34 kHz 

Electric Characteristics at Ta=25±2°C min typ max unit 
"H" Level Input Current IIH(l) STB,Co to 3,SD,SMSK,VI=VDD 

Irn(2) s in;AFCoff,V1=vDD 
IrH(3) FM fine;VI=VDD 

"L" Level Input Current IIL(l) Do to 3,DI/OO=l;VI=Vss 
IIL(2) SD,SMSK;VI=Vss 
In(3) s in;AFCoff,VI=Vss 
IIL(4) FM fine;Vr=Vss 
IrL(5) STB,DI/OO,Co to 3iVDD=4.5 

to5. 5 v, VI=Vss 

0 
0 
0 

-10 
-10 
-10 
-3 

-800 

OutputOffLeak Current IoFF(l)LOCK,OutputstageOFF,Vo= -3 
Vss to vDD 

IoFF (2) S out;Output stage OFF ,Vo= -5 
Vss to VDD 

IoFF ( 3) Do to 3 ,DI/00=1, Vo=Vss to -10 
VDD 

"H"LevelOutput Voltage VoH(l) Dot03 ;DI/D0=0,IoH= VDD-0.5 
-0.25mA 

VoH(2) PLL,F/A,M/L;IoH=-0.5mA VDD-0.6 
VoH(3) Sout;(PLLmode)IoH= VDD-0.5 

-0.5mA 
v 0H(4) s out; (searchmode)IoH= VDD-0.5 

-0.5mA 

10 uA 
10 uA 

3 uA 
0 uA 
0 uA 
0 uA 
0 uA 

-100 uA 

3 uA 

5 uA 

10 uA 

VDD v 

vDD v 

vDD v 

vDD v 

697 



LC7210 

min 
"H" Level Output Voltage VoH(5) 

VoH(6) 
VoL(l) 
VoL(2) 
VoL(3) 
VoL(4) 
VoL(5) 
VoL(6) 
v0 L(7) 
AFC on 

P'S'C";IoH=-0.5mA VDD-1.2 
AFC;IoH=-0.5mA VDD-0.6 

"L" Level Output Voltage Do to 3;DI/DO=O,IoL=0.25mA Vss 
PLL,F/A,M/L;IoL=0.5mA Vss 
s out; (PLL mode) IoL=O. 5mA Vss 
s out; (Search mode) IoL=0.5mA Vss 
PSC;IoL=5mA Vss 
AFC;IoL=0.5mA Vss 
LOCK;IoL=lmA Vss 

ON Resistance Across S in and S out; AFC on , 
I=L2mA I Vs in-Vs out I fO. 3V, 
Vs~Vs in, Vs out~VDD 

Current Dissipation IDD 
I ref 

VDD•no load,VDD=5.5V 
Vref,Vref=5.5V 

Test Circuit 
(1) Super fork EMF-A 32.000kHz (Murata Mfg. Co., Ltd.) 

C1 luTI 
1-1 -r+--- Voo - Lock,~' FM fine, Vref,F/A,AFc,PLL,SIN, s OUT, M/L 

IXIN I '1" 
DX _l_:JI SMSK,SD,Dl/DO,DQ~3 

~21 I *>---~+----XOUT l°'1 AM IN,FM IN,CO- 3,STB 

~lssJ "o" X : Murata EMF'---Z 32,QOOkHz 
c : 82]1' ::!:: 5% 
ci : 12oi:F :t: 5% 

(2) Crystal KF-38J (Kyoto Ceramic) 

C1 ~ 
,---I I I X INVoo -----,,-, Lock,PSC ,FM fine ,Vref, F/A, AFC, PLL,SIN, SOUT, M/L 

Jr I _lJsMSK,Sli,01/00,00-3 ox 
C2 I I 

~I~~ I x:: l'°'lAMXIN,FM !N,C0-3,STB 

L....::!'.....J Kyoto Ceramic KF-3BJ 
c 1 22w :t:5% 
c~ 22w :!::5% 
R~ 220k0 ::!:: 10% 
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typ max unit 
Voo v 
Voo v 

Vss+0.5 v 
Vss+0.5 v 
v88+o.5 v 
v88+o.5 v 

Vss+3 v 
Vss+o.5 v 
Vss+0.5 v 

250 ohm 

5 mA 
1.2 mA 



LC7220, 
-1 -2 -5 

' ' ' 
3025B 3026B 

CMOS LSI 

PLL Synthesizer Tuner and 
Controller for FM/AM Radio 

. -6,-7 
® 8650 

The LC7220 series is a PLL frequency synthesizer C MOS LSI designed for use in 
FM/AM 2-radio band radios. If used in conjunction with the LB3500 (1/8 frequen­
cy division prescaler) , an electronic tuning system with 18-dot analog frequency 
display can be formed. 

System Block Diagram 

FM 

In addition to the packages of 
the following 2 types, the DIP-42 
pin package (standard type) is 
available at your request. 

Case Outline 3025B-D42SIC 
(unit:mm) LC7200,7221,7222 

41 11 

c::::_::::::1m~ 
~j~' ~~--__.'~·~u u-----u~ ~u~~ 

SANYO: '.JI?42S 

crystal 
DSC 

LC7 _'20 series 

~::_~::~~~1:._'L _~~-i_t:_c_:l:_~s 
Up, down 

Radio band selec-
ti on 

Preset memory 

• • • • 

• 
18-dot LED frequepcy 

display(red or green) 

Case Outline 3026B-Q64BIC 
(unit:mm) 

w 
SANYO: QIP64B 

2.15 
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Pin Assignment 

LC7220 Series 

INT 
NC 
5TP1 
5TT'2 
~Ws 
AMS 
NC 
vss 
X!N 

~UT 
NC 
TMR 
NC 
NC 

MUTE 
NC 
PEE 
OH4 
NC 
OH3 
NC 
OH2 
NC 
OHi 
NC 
OLI 
NC 
OL2 
NC 
OL3 

~!;lf£5~!§~~!;l~!;l 
Note: NC pin:Open 

LC7220,7221,7222 LC7225,7226,7227 

The LC7220 series offers a choice of the following types according to the destination and package. 

Type No. Package Area Radio 
band Frequency Step fref IF 

LC7220 DIP42S 
FM 87. 5 to 108. 1 MHz 200 kHz 6.25 kHz +10.70, +10. 75 MHz 

U.S.A. AM(l)* 520 to 1610 kHz 10 kHz 10 kHz +450 kHz LC7225 QIP64 
AM(2) * 522 to 1611 kHz 9 kHz 9 kHz +450 kHz 

LC7221 DIP42S FM 76.0 to 90.0 MHz 100 kHz 6.25 kHz -10.70, -10.65 Mhz 
LC7226 QIP64 Japan 

AM 522 to 1611 kHz 9 kHz 9 kHz +450 kHz 

LC7222 DIP42S Europe FM 87.5 tol08.l MHz 50 kHz 6.25 kHz +10. 70, +10. 75 -~ 
AM(l) * 520 to 1610 kHz 10 kHz 10 kHz +450 kHz l LC7227 QIP64 (U.S.AJ 
AM(2) * 522 to 1611 kHz 9 ktt-zi 9 kHz +450-k~------

• AM(l) or F.M(2) is selected by changing the pin connection. 

l. Tuning method 
Manual tlll1ing : Channel goes up or down at a 1 step/push rate. 
Auto tlU1ing : Channel goes up or down fast. 

Auto scan mode ~- Fast scanning continues regardless of the presence or 
absence of station. 

Auto search mode ~- Searching continues lll1til a station is detected. 
Change-over from manual tuning to auto tlll1ing depends upon the period of time 
for which the UP" or DN switch is pushed. 
Preset tlU1ing : 5 stations of FM, AM each can be preset. 

2. Frequency display 
For both FM and AM, 18-dot (or 9-dot) LED (red or green) display is made. 
Lighting system is static and LED driver is built in. 

3. Features 
Display, operating key, internal operation are all static. 
Phase comparator outputs are assigned to FM and AM respectively. 
Amplifier for low-pass filter is built in : N channel open drain 
SolU1d "peep"generating output is provided to make it possible to check the 
key operation auditorily. 
Muting output is provided to eliminate the noise to be generated at the time 
of key operation, etc. 
A quarts oscillator of 7.2MHz is used for reference frequency. 
Supply voltage Voo is 4. 5 to 6. 5 V. (Backup voltage of 2. OV min. is usable 
while supply voltage is turned OFF.) 

4. Description of operation 
4-1 TlU1ing operation 

(1) Up and down tlU1ing (manual tlll1ing, auto tlll1ing) . 
. Pushing the UP or ON switch causes channel to go up or down . 
• Considering a possible use of rotary switch to be connected to the UP and 

ON pins, the operation speed inside the LSI is made faster to secure the 
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reliable operation in .response to a signal of more than approximately 4.6 
msec. pulse width. 

Ap~. 

2. 3msec. 
t'---11 

Internal clock 

(!), @ are accept~d. 
@ is not accepted 

.Change-over form manual tuning to auto tuning depends upon the period of 
time for which the UP or DN switch is pushed. The period of time which 
elapses until this change-over occurs depends upon the time constant of a 
resistor and a capacitor connected to the TMR pin. 

TMR threshold voltage 

channe 1 __.X~ __ X..__ _ __,,_X _____ ........ X ____.X"---_.,X..___...a.X ____.X"---_.,X..___....._X 
f.---T!----··--!n ~ •1• 12 •I• T2·1·r2 •I 

-- -------- Manual tuning +- -Auto tuning------

Auto scan mode ~ ::tj Auto search mode 

Tl : Period of time depending upon the time constant of. a resistor and a 
capacitor connected to the TMR pin. 

T2 : Period of t_ime (2j2S) depending upon the oscillation period (j2S) of the 
osc pin. 

•Manual tuning 
Each time the UP or DN switch is pushed, channel goes up or down at a 1 
step/push rate. When the upper (lower) band edge is reached, no opera­
tion occurs even if the UP(DN) is further pushed. 

•Auto tuning (Auto scan mode --- UP or DN switch is held pushed.) 
In the auto scan mode, fast scanning continues with other key input neg­
lected until the backup state takes place or the band edge is reached. 
When the band edge is reached, fast scanning stops . 

. If it is desired to stop scanning immediately without causing the auto 
search mode to occur when the UP or DN switch is released at the auto 
scan mode, add the following circuit. 

l 

I~ I~ I~ I~ 

I 
v00 FM IC mute 

input 

Circuit to be added 
·-'--------

I~ ON : If UP (DN) switch is released, scanning stops 
immediately. 

OFF : Even if UP (DN) switch is released, searching 
continues until a station is detected. 

FM IC AM IC 
signa.1 signal 
output output 

Auto tuning (Auto search mode --- UP and i5N switches are released.) 
In the auto search mode, searching stops when a station is detected. The 
presence or absence of station is detected approximately 5.7msec. before 
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the next channel change-over. 
Auto scan mode Auto search node 
-----~ -----·· 

UP r1----------
------;~~-----~v~-~~ Channel (A) X '' Channel(A+l) ! 1, 

STP I _,,,,----'---~----'jf 
---'---~(___./ I 

~r 
---;-----~r______/' : : 

I 

Channel(A+2) i Channel (A+3) 

I 
I 

i-'----100 msec (2,0) --+----o.l«--100 msec (2,0)·----:--~ 
Station detect timing 1 ~ 

------~l(-----' I ------'----')[-------'' : I._ ___ _ 
'5, ?ms 1 I~· 7m~i 

Presence of station: Absence of station ~ Presence of station 1 I 
--~ -~: -~-- I ~oE 

CD (2) 

\1), @ : Timing for detecting the presence or absence of station. 

In order not to stop searching during the period of channel (A+ 1) having 
no station, it is necessary that at least either 'S'TPT, or STP2 goes high 
at timing (1). In order to also stop searching during the period of cha­
nnel (A+ 2) having a station, both STPl and STP2 go low at timing (2). 
For AM, however, STP1 is neglected and STP2 only works to stop searching. 
Auto searching is also stopped in the following cases. 

The UI?" or TIN switch is pushed. 
The preset readout switch (CHl to CHS) is pushed. 
Change-over of FM/AM radio band is made. 
The memory write switch (WE) is pushed. 
The backup state takes place. (The low level voltage is applied to 
the INH pin. ) 

When the band edge is reached, the direction of searching is reversed. 
(2) Preset tuning 

S station~ of FM, AM each can be preset. When the initial supply voltage 
is applied, the frequency information of the lower band edge is preset in 
the memory with regard to FM and AM respectively • 

. Readout of memory 
Pushing one of the CHI to CHS switches causes the memory data of the re­
levant address to be read out and the LED driver for address display to 
be turned ON . 

. Write of memory 
Pushing the WE switch and then pushing one of the CHl to CHS switches for 
your desired write cause the channel being presently received to be wri­
tten in the memory. Pushing the WE switch causes the LED driver to be 
turned ON, thereby indicating the memory writable state. The memory wri­
table state is released in the following cases. 
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One of the CHl to CHS switches is pushed to write in the memory. 
The UP or ON switch is pushed. 
Change-over of FM/AM radio band is made. 
The backup state takes place. 

Even if the above key operation is not performed, the memory writable 
state is automatically released in 4.8 sec. (96¢). 
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The memory organization is as follows. 
~------------ Preset memory -------~ ,submemory 

0 0 I G G G G PM -
AM 010 0 0 G G 

Memory 1 T Memory 2 I Memory 3 I Memory 4 Memory 5 Memory 6 

.Memory 1 to memory 5 correspond to CHl to CHS respectively. Memory 6 is 
a submemory to be used for memorizing the frequency at the time of manual 
/auto tuning. When change-over of FM/AM radio band is made, the memory 
data of the back side is read out in such a manner as Fl~Al, F2~A2, 
F~ A3, F4""""7A4, F5~A5, F~A6. 

4-2 Display of received frequency 
The LC7220 is used only for linear scale display by means of LED dot. If 
digital display is desired, it is necessary to read the local frequency 
by the use of counter IC. The available number of LEDs is 18 or 9. The 
number of channels per LED is shown below. 

Radio band Area ~~~hllf Nwnber 07 c annels LED 

U.S.'A. 104 6 (2) 

FM Japan 141 8 (5) 
European 

412 24 (4) 
(U.S.A.) 

AM 
lOkHz step 110 6 (8) 
9kHz step 122 7 (3) 

The number of channels per LED shown in ( ) of the above Table is for the 
18th LED only. In order to make the number of LEDs 9, connect the OHl pin 
to the OH2 pin and the OH3 pin to the OH4 pin. In this case, the number 
of channels per LED becomes twice the number shown in the above Table. 

4-3 Muting output 
Muting signal is outputted at the time of key operation to eliminate the 
noise to be generated at the time of channel change-over, etc • 
• Manual tuning (UP, DN) 

MUTE 

Channel 
-----~-----------!. 

4 .. 5 msec 3.5 msec 

~------600 msec ( 12 p') -------

Auto search tuning (UP,DN) 

UPl._ ____ ...,l5__r-I 

MUTE 5l si1-----.L 
---~---H 5l-----

Channe1 H Jl-------
~top signal r--JJ 

-------\\~ 

f---600 msec ( 12 p' )~ 
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• Preset tuning (CHl to CHS) 

CHl ~----~H------

MUTE H----L 
----...---------------11-------

Channel H-------

F~~lll_~~----600 msec (12% )----- --------~ 
·2.3 msec 

• FM/AM radio band change-over (FM, AM> 

F'M --,~---------' 

F'MO----' 

Al.Kl---'--. 

MUTE ---'--! L 
Channel---'--i--....----------------\'S-------

~- 4:6 msec ff 
2.3 msec_j ~...,______ 600msec (12;t)--------' 

• Return from backup state (INH) 

~----------------~--------
INH 

MUTE 

4-4 Sound "peep" output 

11----L 
600nsec (12;t) ------------""' 

In the following cases, sound "peep" is outputted to check the key opera­
tion. 

Preset tuning is made. 
Change-over of FM/AM radio band is made. 
Manual tuning or auto tuning is being made. 
Return from the backup state is made. 

J .76 kHz 

/ _JlJUlJ]_ ________ JlfU[____ 
I+- 50nsec (pl) -----! 

In case of using a piezoelectric buzzer, it is necessary that a transis­
tor is connected or buzzer is protected with diodes as shown below in or­
der to prevent the IS! from being broken down by electric charge of the 
sound generator. 
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4-5 PLL Block diagram 

LC7220 Series 

Reference divider 

1/120· 1/soo• 1/1152 

P rogr anunab 1 e 
divider 

M 

B 
"' M 

OJ"' a· .<: 0 
""u 

To FMVCO_power supply 

.Since the PDl and PD2 output the same signal, FM/AM radio band can share the 
low-pass filter for the purpose of reducing the cost. 

4-6 Precautions concerning power supply input and backup (Refer to the time 
chart on page 8.) 

(a) In order to make the initial setting reliably, it is necessary to apply 
Vnn=4.5 to 6.5 Vwhen the first power supply is inputted. 

(b) If Vnn is made 3.5V or less (2V or more) at the backup state, it is ne­
cessary to hold Vnn at 3.5V or more (6.5V or less) for 6msec. or more 
after the INH pin is changed from "l" to "0". For this purpose, connect 
a capacitor of 220uF or more to the Vnn pin as shown in the circuit dia­
gram on page 8. 

(c) In order to release the backup state when Vnn is made 3.5V or less (2V 
or more) at the backup state, set the INH pin from "-0" to "l" after Vnn 
becomes 3.5V or more (6.5V or less). For this purpose, connect a delay 
circuit to the INH pirr as shown in the circuit on page 8. 
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Time chart Voo( J l --~----- ~----Voo 

voom --+------+-----------

! I 
--t-+--------+----VSS=OV 

_J u----+---1 -
6msec 

(a) (b) (c) 

Voo(l) : Operating voltage of LSI including PLL section 
Voo(2) : Operating voltage of other than PLL section 
Voo(3) : Backup guaranteed voltage 

220uF or more (b) 

LS 1 JNH 

4.Sto6.SV 
3. 5 to 6. 5 V 
2.0 to 6.5 v 

circuit (c) 

V55 

4-7 Static operation 
All operations of the control section including oscillation at the OSC 
pin are stopped at the time other than key operation. At this moment, 
since no frequency component lower than fref of the PLL is generated in­
side the LSI, no noise is generated. 

4-8 Operation at backup state 
In the backup state Cimf="O"), all key input pins other than INT, STPl, 
STP2, FMS, AMS pins are set at Vss level with every key operation rejec­
ted. All output pins other than XOUT pin have high impedance or are set 
at Vss level, thereby inhibiting current from flowing out of the LSI. 
When returned from the backup state, the radio band and channel existed 
immediately before entering into the backup state take place. 

4-9 Selection AM 9kHz/10kHz 
When selecting 9kHz step or lOkHz step by changing the AMS pin connection 
after inputting the power supply, apply the low level voltage to the INT 
pin for lmsec. or more after selection. 

4-10 Initial setting 
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Setting the INT pin at Vss level causes the initial setting inside the 
LSI to be made as follows. 

• Preset memory ----- The frequency information of the lower band edge 
is preset in the memory with regard to FM and AM 
respectively. 

FM/AM mode -------- FM mode (FMO=l, AMO=O) . 
• Tuning mode ------- Up/down tuning mode. 



5. Pin description 

Pin name 
Pin No. Input/output 
DIP Q~ type 

Vss 1 S7 
~-------+--- t--::-----1 

vDD 40 S3 

LC7220 Series 

Pin description 

Supply voltage apply pin -- Operation VDD= 
4.S to 6.S v, backup VD~2V 

f---~~~~f---~-+-~~+--~~~-~~--+~- ---~----~~~~~~~~~-~ 

2 SB 
rl X OUl 
q rn2 3 

XouT 3 60 Xlr~ q .___ 
-~Rl 

TMR 4 62 

osc s 1 

CHl 6 3 

CH2 7 4 

~ CH3 8 s 
CH4 9 6 

CHS 10 7 

WE 11 8 

A quarts oscillator(7.2MHz) for reference 
frequency is connected. 
In the backup state, TRl is turned ON and 
TR2 and TR3 (feedback resistor) are turned 
OFF. 

The time constant is connected to fix the 
change-over time from manual tuning to auto 
tuning. 
In the backup state, TR is turned OFF. 

The time constant is connected to fix each 
following time. If the OSC period is taken 
as ¢ (50msec.) , 

Sound "peep" output time -- ¢'(50 msec) 
Scan speed 2¢' ( lOOmsec) 
Muting time 12¢'(600msec) 

Automatic rel~ase of ~re-~ 9691 ( 4 .Bmsec) 
set memory writable time 

In the backup state, TR is turned OFF. 

Address designate input pin of preset memo­
ry (Accept time 4.6msec. or more, active low 
level) TRl is an LED driver and TR2 is a 
pull-up resistor. 
When the address is selected, TRl is turned 
ON and TR2 is turned OFF. 
In the backup state, TRl is turned ON and 
TR2 is turned OFF with regard to all input 
pins of CHl to CHS. 

Input pin for perset memory write (Accept time 
lmsec. or more, active low level). TRl is an LED 
driver and TR2 is a pull-up resistor. Pushing 
the WE switch causes TRl to be turned on and TR2 
to be turned OFF, thereby leading to the preset 
memory writable state. Pushing one of the CHl 
to CHS switches at the writable state enables 
the preset memory write. 
The writable state is released in the follo­
wing cases. 

• One of the CHl to CHS switches is pushed 
to write in the memory • 

• The UP or DN switch is pushed. 
Change-over of FM/AM radio band is made . 

• The backup state takes place. 
No operation is performed for 4.Bmsec. (96 
¢') or more after pushing the WE switch. 

In the backup state, TRl is turned ON and 
TR2 is turned OFF. 

Input pin for up/down tuning (Accept time 
4.6msec. or more, active low level). 
rRl is a pull-down resistor and TR2 is a 
pull-up resistor 

(continued on the next page) 
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pin name 
Pin No. 
DIP QIP 

12 9 

13 10 

Input/output 
type 

LC7220 Series 

Pin description 

Manual tuning:Channel goes up or down at 
a 1 step/push rate . 

. Auto tuning:Pushing the UP'" or DN switch 
longer than the period of time fixed by 
the time constant connected to the TMR 
pin causes channel to go up or down at a 
lOOmsec. (2¢)/step rate. 
In the auto tuning, if the UP'" or DN swi­
ch is 

held pushed, --- scanning continues 
even if a station is 
detected(auto scan 
mode). 

released, ------ searching stops if a 
station is detected 
(auto search mode). 

The search waveform is triangular. 

"A/ 
When the band edge is reached, 

scanning and tuning stop at the band 
edge in the auto scanning mode and 
manual tuning mode . 

. the direciton of searching is rever­
sed in the auto search mode. 

In the backup state, TRl is turned ON and 
TR2 is turned OFF. 

r------------t---+------+----~-----t--------------------------------1 

14 11 
(Accept time 2.3msec. or more, active low 
level) • TRl is a pull-down resistor and TR2 t~

rRi Input pin for FM/AM radio band change-over 

AM 12 is a pull-up resistor. 

, -----~15--+----+---- TRI In the backup state, TRl is turned ON and 
~ _ TR2 is turned OFF. 

OL5 16 13 -----+----

OL4 17 I 15 f~--1--- Output pin for frequency display LED driver. 
t--0-L-3---+---1-8---+--1- 7-----< ~ The frequency display LED is static-driven 

OL2 1 in conjunction with OHltoOH4. 
19 1 19 

OLl ----+--2-0-+-2- 1----1 In the backup state, this pin is turned OFF. 

------1----+-~--t----~-------+-------~--------------------------! 

OHl 21 23 h Output pin for frequency display LED driver. 
OH2 22 25 The frequency display LED is static-driven 
OH3 23 27 f--- in conjunction with OLl to OL5. 
OH4 24 , 29 In the backup state, this pin is turned OFF. 

PEE 25 30 

MUTE 26 32 

708 

t ~-~ Output pin for key operation check so~~ 
~ "peep". 

In the backup state, 
this pin is bound to go low. 

Output pin for muting signal. 
This pin goes high at the time of muting. 
The muting signal is outputted in the foll­
owing cases. 

The UP or DN switch is pushed. 
The preset memory is read out. 
Change-over of FM/AM radio band is made. 
Return from the backup state is made. 

This pin is bound to go low. 
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LC7220 Series 

Pin name Pin No. Input/output Pin description 
DIP QIP type 

Input pin for FM and AM programmable divider. 
For FM, the vco frequency is divided into 
1/8 and inputted. 

fl 
For AM, the VCO freqnency is direct inputted. 

FMI 27 33 The input sensitivity is FMI=0.7Vp-p,AMI=0.5 
Vp-p. 

AMI 28 35 For FMI, TRl is turned ON and TR2 and TR3 
1 (feedback resistor) are turned OFF at the 

time of AM radio band and backup state. 
For AMI, TRl is turned ON and TR2 and TR3 (fee-
dback resistor) are turned OFF at the time of 
FM radio band and backup state. 

FMO 29 36 -lfl Output pin for FM/AM radio band change-over 
/--- control. 

AMO 30 37 FM radio band:FMO=Open,AMO=Low level 
AM radio band:FMO=low level,AMO=open 

'"'H 
Output pin for charge pump. 

PDl 31 39 -+ The low-pass filter constant can be set in-

--!-
dependently for FM/AM each. 

PD2 34 45 TRl In the backup state, TRl and TR2 are turned 
OFF. 

AIN 32 39 dJ Low-pass filter amplifier. 
Because of MOS FET, the high input impedan-

AOUT 33 43 ce and short lockup time are possible. 
::u.l· 

1~ 
Pin for LSI test. 

TEST 35 46 Normally, this pin is open or connected to 
I Vss· 

-- ~ 
Input pin for backup instruction. 

INH 36 47 Applying the low level voltage causes the 
LSI to be in the backup state. 

~ 
Input pin for initial state setting. 

1NT 37 49 Applying the low level voltage causes the 
LSI to be initialized. 

Input pin for applying stop signal at auto 

STPl 38 51 

~ 
search mode. 
Auto searching stops in the following cases. 

STP2 39 52 FM:The low level voltage is applied to STPl 
and STP2. 

AM:The low level voltage is applied to STP2. 

Input pin for FM IF selection. 
FMS="O" : IF=-10. 70MHz -(Japanese spec.) 

f-t>o-
IF=+lO. 70MHz -(U.S.A. ,European 

FMS 41 54 specification) 
FMS="l" : IF=-10. 65MHz -(Japanese spec.) 

IF=+lO. 75MHz - (U.S.A. ,European 
.. specification) 

Input pin for AM 9kHz/10kHz step selection. 

f-t>o-
AMS="O" : 9kHz step 

AMS 42 55 AMS="l" : lOkHz step 
In Japan, the AMS pin must be connected to 
Vss. 
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LC7220 Series 

6. Main Characteristics 
Maximum Ratings at Ta=2S°C,Vss=OV 

Maximum Supply Voltage · Voo 
Input Voltage VIN 
output Voltage VouT(l) 

VouT(2J 

Output Current IouT(ll 

All input pins 
AMO,FMO,AOUT:output 
Output pins other 
than VoUT(l). 
OHl to OH4 ,OLl to OLS, 
CHl to CHS , WE 

-0. 3 to 7 .S 
-o. 3 to Voo+o. 3 

OFF -0. 3 to lS 
-o . 3 to Voo+O. 3 

Oto 20 

IouT(2) FMO,AMO,AOUT 
Allowable Power Dissipa- Pdmax Ta~7S°C 

Oto S 
3SO 

ti on 
Operating Temperature Topg 
Storage Temperature Tstg 

Recommended Operation Condition at 
Supply Voltage Voo(l) 

Voo(2J 
Voo(3J 

"H" Level Input Voltage VIH(l) 

Vrn(2) 

Vrn (3) 
Vrn(4) 
Vrn(S) 
Vrn(6) 

"L" Level Input Voltage VIL(l) 

VIL(2) 
VIL(3) 
VIL(4) 
VIL(S) 
VIL(6) 

Input Frequency fIN(l) 

frn(2) 

Ta=2S°C 

X'tal OSC 
Backup guaranteed 

min 
4.S 
3.S 
2.0 

CHl to CHS ,WE,FM,AM, O.BVoo 
UP ,ON ,STPl to STP2, 
Voo(ll ,Voo(2J 
FMS,AMS,Voo(l), 
Voo(2) 
INH,Voo(l) ,Voo(2) 
INH, v00=2 . o to 3. sv 
!NT,vo0 (1J ,Voo(2J 
INT, Voo=2 . 0 to 3. sv 

o.9SVoo 

O.BVoo 
o.ssvoo 

2.0 
LS 

CHl to CHS ,WE ,FM,AM,DN, 
STP1,STP2,Voo(l) ,Voo(2) 
FMS,AMS,Voo(l) ,Voo(2) 
INH,Voo(l) ,Voo(2) 
INH,Voo=2.0 to 3.SV 
INT,Voo(l) ,Voo(2) 0 
INT,Voo=2.0 to 3.SV 0 

-30 to +7S 
-40 to +12S 

typ max 
s.s 6.S 

6.S 
6.S 

Voo 
Voo 

o .2v00 

O.OSVoo 
o.2v00 

o.1sv00 
o.s 
0.4 

18 

3.0 

v 
v 
v 
v 

mA 

mA 
mW 

oc 
oc 

unit 
v 
v 
v 
v 

v 

v 
v 
v 
v 
v 

v 
v 
v 
v 
v 

MHz 

MHz 

Input Amplitude VIN(l) 

FMI,sinusoidal wave, 1.0 
capacitor coupling, Voo(l), 
VIN(l)=0.7Vp-p 
AMI,sinusoidal wave, 0.2 
capacitor coupling, Voo<D, 
VIN (2 )=0. SVp-p 
FMI,sinusoidal wave, 0.7 
capacitor coupling, VoD'.l), 
frn ( 1) =l. O to 1. BMHz 

o.9v00 Vp-p 

Crystal Oscillation 
Frequency 
OSC Oscillation Frequ­
ency 

TMR Time 
INT Pin Time Constant 
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VIN(2) AMI,sinusoidal wave, O.S 
capacitor coupling, VoD'.D, 
frnc 2 i=0.2 to 3.0MHz 

o.9Voo Vp-p 

fx•tal XIN,XouT 7.2 

fosc OSC,R=820kohm,C=O.luF 20 

TMR,R=240kohm,C=2.2uF 300 
INT,rise time of Voo, 2000 
200msec. 

MHz 

Hz 

msec 
msec 



L C7220 Seri es 

Electrical Characteristics at Ta=25°C,Vnn{l) min typ max unit 
"H" Level Input Current IIH(l) "l'.NT,FMS,AMS,VI=Vnn 2 uA 

Irn(2) INH,STPl,STP2,VI=VnD 10 uA 
IIH(3) AIN,VI=Vnn 0.01 nA 
Irn(4) FM,AM,UP,DN,VI=Vnn 30 250 uA 

"L" Level Input Current IIL(l) INT,FMS,AMS,VI=Vss 2 uA 

IIL(2) INH,STP1,STP2,VI=Vss 10 uA 

IIL ( 3) AIN,VI=Vss 0.01 nA 
IIL(4) FM,AM,UP,DN,VI=Vss 30 250 uA 

IIL(5) CHl to CHS, WE, VI=Vss 30 250 uA 
"H" Level Output Voltage VoH(l) OHl to OH4, Io=lSmA Vnn-0.9 v 

VoH(2) PDl,PD2,Io=0.5mA Vnn-1.1 v 
VoH(3) MUTE,Io=2mA Vnn-1.1 v 
VOH(4) PFE,Io=lmA Vnn-1.1 v 

"L" Level Output Voltage VoL(l) CHT to CHS , WE , Io= lSmA 1.0 v 
VoL(2) OLl to OLS, Io=lSmA 0.6 v 
VoL(3) FMO,AMO,Io=2mA 1.0 v 
VoL(4) PDl,PD2,Io=0.5mA 1.1 v 
VoL(5) MUTE , Io=O . 5mA 1.1 v 
VoL(6) PFE ,Io=lmA 1.1 v 

Output Off Leak Current IoFF(l) OHl to OH4, Vo=Vss 10 UA 
IoFF(2) OLl to OLS, Vo=Vnn 10 uA 
IoFF ( 3) FMO,AMO,Vo=l3V 10 uA 

"H11 Level 3-state Off IoFFH PDl,PD2,Vo=VnD 0.01 nA 
Leak Current 
"L" Level 3-state Off IoFFL PD1,PD2,Vo=Vss 0.01 nA 
Leak Current 
Input Capacitance CIN XIN,f=lMHz 2 pF 
Output Capacitance CouT XoUTrf=lMHz 4 pF 
Supply Current IDD(l) *l 15 mA 

IDD(2) *2 10 uA 
IDD(3) *3 5 uA 

*l : FM mode fIN(l)=lBMHz 0.7Vp-p or AM mode fIN(2)=3MHz 0.5Vp-p,fIN(3)= 

*2 
7.2MHz,INH=INT=STPl=STP2=FMS=AMS=Vnn1another pin=open. 
INH=V55,STP1,STP2,FMS,AMS is Vnn or V55,INT=Vnn,Vnn=6.5V. 

*3 INH=Vss,STP1,STP2,FMS,AMS is Vnn or V55,INH=Vnn,Vnn=2.0V. 
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LC7220 Series 

fosc - OSC pin time constant 
~ 4S~-T-o~m--ak-e~o-s_c_i_l_l_a_t-io_n_f_r_e_q_u_e_n_c_y_a_p_p_.~ 

G 40 
c 
" " 

20Hz, external time constant at 
OSC pin must be app. B~msec. 

c==o. 1 µF Mylar 
R== 820k <J Carbon 

g' 32 ,.,. To minimize oscillation fre-
~ quency variation due to ~em-
§ 24 ;----t--··"'"perature, combination of 

·r-i ylar film capacitor and 
~ 20 carbon film resistor is 
'.::! 16 desirable. r-, --r----
u 
"' 0 

c 
·« 

"' 
~ 00~--'°~-~ao~-~--~--2~00~-714~0--=mo 
0 OSC Pin Time ( L: =CR) - msec 

Timer time and TMR pin time constant 

I.BO To make timer time lOOmsec., TMR pin 
time constant must be 160msec. 

u 
" 

400 

~ 320 

~ 240 
.,; 
E-< 

~ 160 

·« 
E-< 

C==Q.47 µF 
R== 330k <J 

LC7220 series application circuit 

g Voo rise time and INT pin time constant 
"'2400,-:.·~-------~-------~---. 
~ F<2r v 00 rise time lOOmsec., external 
_ time constant at lN'f pin 
el 2000 be 980msec. or more. 
" c==2.2µFI 
p R==470k <J J or 
1600'-----l----+----<----h~-+----+-~ 

+J 
§ 
~ 1200 f-----1-­
c 
8 1000 

~ 800 
·« 
E-< 

c 
·« 

"' 
I~ 0 0 zoo 

msec 
240 280 

(Example of LC7221 FM IF=l0.70MHz) 
r

1
1--c-r_y_s_t~a--l~------~---------------, 

LN-SB-8 
7.2MHz 

AMS 

FMS 

Ci=Co=24pF I 
(with DIP-428) ! 

h 
I 

CH4 

N 

"' UP u 

DN 

FM 

AM 

OLS 

ou. 

OL3 
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Yoo 

STP2 

STPl 

INT 

INH 

P02 

AIN 

PDl 

AMO 

FMO 

AMI 

FM! 

PEE 

supply 

Cll Cll 
H H 
'1 '1 

vco 

FM/AM select 
control 



CMOS LSI 

PLL Electronic Tuning System 

® 1491 

The LC7223 is a PLL frequency synthesizer C MOS LSI designed to be used with FM/AM 
2-band radios. It is intended for domestic traffic information broadcasting (1620, 
1629kHz). An electronic tuning system with 18-dot analog frequency display can be 
formed in conjunction with the LB3500 (1/8 prescaler). 

System Block Diagram 

FM 
'V 

LC7223 

Operating switches 
Up, down 

Radio band selec­
tion 
Preset memory 

• • • • 

• 
t 

18-dot LED frequency 

display(red or green) 

Case Outline 3025B-D42SIC 
(unit:mm) 

SANYO: DIP42S 
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LC7223 

Pin Assignment 

The LC7220 series offers a choice of the following types according to the destin~tion and package. 

Type No. 

LC7220 
LC7225 

LC7221 
LC7226 

LC7223 

LC7222 
LC7227 

Package 

DIP42S 
QIP64 

DIP42S 
QIP64 

DIP42S 

DIP42S 
QIP64 

Area ~~~o Frequency Step fref IF 

U.S.A. 
FM 87.StolOB.l MHz 200 kHz 6.25 kHz +10.70, +10.?~ 

~AM'----~(l~)_*-+-~52~0'---"to"-"1~6~10_-"k~H~z-+-~l~O-'-'k~H~z+----=l~O-k~H~z=-+--+-4~50 kHz 
AM(2)* 522tol61l kHz 9kHz 9kHz +450kHz 

Japan 
FM 76.0 to 90.0 MHz 100 kHz 6.25 kHz -10. 70, -10.65 Mhz 
AM 522 to 161l kHz 9 kHz 9 kHz +450 kHz 

FM 76.0 to90.0 MHz 100 kHz 6.25 kHz -10. 70,-10.65 ~ 
Japan r----r-·---------;-----+----+------------1 

AM 522 to 1629 kHz 9 kHz 9 kHz +450 kHz 

FM 87.5 tol08.l MHz 50 kHz 6.25 kHz +10. 70, +10. 75 MHz 
Europe AM( 1) • 520 to 1610 kHz 10 kHz 10 kHz +450 kHz 
( U. S . A.) AM ( 2) * 5 2 2 to 16_l_l __ k_H_z--+--9-k_H_z--+---9-k_H_z--+---+-4_5_0_k_H_z __ ___, 

• AM(l) or 1.M(2) is selected. by changing the pin connection. 

l. Tuning method 
Manual tuning : Channel goes up or down at a 1 step/push rate. 
Auto tuning : Channel goes up or down fast. 

Auto scan mode ~- Fast scanning continues regardless of the presence or 
absence of station. 

Auto search node ~- Searching continues until a station i3 detected. 
Change-over from manual tuning to auto tuning depends upon the period of time 
for which the UP" or m switch is pushed. 
Preset tuning : 5 stations of FM, AM each can be preset. 

2. Frequency display 
For both FM and AM, 18-dot (or 9-dot) LED (red or green) display is made. 
Lighting system is static and.LED driver is built in. 

3. Features 
Display, operating key, internal operation are all static. 
Phase comparator outputs are assigned to FM and AM respectively. 
Amplifiex for low-pass filter is built in : N channel open drain 
Sound "peep"generating output is provided to make it possible to check the 
key operation auditorily. 
Muting output is provided to eliminate the noise to be generated at the time 
of key operation, etc. 
A quartz oscillator of 7.2MHz is used for reference frequency. 
Supply voltage Voo is 4.5 to6.5 v. (Backup voltage of 2.0V min. is usable 
while· supply voltage is turned OFF.) 

4. Description of' operation 
4-1 Tuning operation 

(1) Up and down tuning (manual tuning, auto tuning) . 
. Pushing the UP or ON switch causes channel to go up or down • 
• Considering a possible use of rotary switch to be connected to the UP and 

ON pins, the operation speed inside the LSI is made faster to secure the 
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LC7223 

reliable operation in response to a signal of more than approximately 4.6 
msec. pulse width. 

Internal clock 

App. 
2. Jmsec. 

i-- --i' 

(0, Q) are accepted. 
@is not accepted 

.Change-over form manual tuning to auto tuning depends upon the period of 
time for which the UP or ON switch is pushed. The period of time which 
elapses until this change-over occurs depends upon the time constant of a 
resistor and a capacitor connected to the TMR pin. 

Channel 

1 -
TMR threshold voltage 

x x x xx xx x xx 
!--- ' r l + *n-+T2-+ T~ 

----Manual tuning -- -+~2 Auto tuning 

Auto scan mode __;---- i-c-:::::1------,.f.-- -- Auto search mode 

Tl : Period of time depending upon the time constant of a resistor and a 
capacitor connected to the TMR pin. 

T2 : Period of time 12¢) depending upon the oscillation period 1¢1 of the 
OSC pin. 

•Manual tuning 
Each time the UP or ON switch is pushed, channel goes up or down at a 1 
step/push rate. When the upper (lower) band edge is reached, no opera­
tion occurs e~en if the UP(DN) is further pushed. 

a Auto tuning (Auto scan mode --- UP or ON switch is held pushed.) 
In the auto scan mode, fast scanning continues with other key input neg­
lected until the backup state takes place or the band edge is reached. 
When the band edge is reached, fast scanning stops . 

. If it is desired to stop scanning immediately without causing the auto 
search mode to occur when the UP or ON switch is released at the auto 
scan mode, add the following circuit. 

I~ I~ I~ I~ 
[_:J __ t_ -:rc~e added 

i~ ~ v-i _J 

I '/Hot ',\\\\--=+ - --------J~ 
I -1 

I L r 1' 1'-") ON: If UP(DN) switch is released, scanning stops 
'lo!J FM I~ mute ! immediately. 

input ~ - -l OFF: Even. if UP{DN_} switch .is r.eleased, searching 
continues until a station is detected. 

FM IC AM IC 
signal signal 
output output 

Auto tuning (Auto search mode --- UP and ON switches are released.) 
In the auto search mode, searching stops when a station is detected. The 
presence or absence of station is detected approximately 5. 7msec. before 
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the next channel change-over. 
Auto scan mode Auto search mode 

UP r 
Channel(A) X :: Channel (A+l) x Channel(A+2) ~Channel (A+3) 

' 
i-'-------100 msec (2%")--~---+E---100 msec (2%")---:------'1 

Station detect timing "'"1,
1 ~ ---'-----11,-------'' I 1 ..... --'----!~(----~' ; I._ ___ _ 

: 15.7ms1 l.i·7'n~/ 
Presence of station 1 Absence of station ! E ~'-i.1...-P_re_sence of station i 3 j e= 

cb CZ) 

11),@ : Timing for detecting the presence or absence of station. 

In order not to stop searching during the period of channel (A+ 1) having 
no station, it is necessary that at least either~' or S"TP2" goes high 
at timing (1). In order to also stop searching during the period of cha­
nnel (A+ 2) having a station, both STPl and STP2 go low at timing (2). 
For AM, however, STPl is neglected and STP2 only works to stop searching. 
Auto searching is also stopped in the following cases. 

The UI5" or !m' switch is pushed. 
The preset readout switch (CHl to CHS) is pushed. 
Change-over of FM/AM radio band is made. 
The memory write switch (WE) is pushed. 
The backup state takes place. (The low level voltage is applied to 
the !NH pin . ) 

When the band edge is reached, the direction of searching is reversed. 
(2) Preset tuning 

S stations of FM, AM each can be preset. When the initial supply voltage 
is applied, the frequency information of the lower band edge is preset in 
the memory with regard to FM and AM respectively • 

. Readout of memory 
Pushing one of the Ciff to CHS switches causes the memory data of the re­
levant address to be read out and the LED driver for address display to 
be turned ON . 

. Write of memory 
Pushing the WE switch and then pushing one of the CHI" to CHS switches for 
your desired write cause the channel being presently received to be wri­
tten in the memory. Pushing the Tim" switch causes the LED driver to be 
turned ON, thereby indicating the memory writable state. The memory ~ri­
table state is released in the following cases. 

One of the CHl to CHS switches is pushed to write in the memory. 
The UP or DN switch is pushed. 
Change-over of FM/AM radio band is made. 
The backup state takes place. 

~ven if the above key operation is not performed, the memory writable 
state is automatically released in 4.8 sec. (96¢). 
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The memory organization is as follows. 
Preset memory --------~ ,?ubmemory 

I 0 G G G 0 G 
-

AM 0 0 0 0 G G 
Memory 1 Memory 2 Memory 3 Memory 4 Memory 5 Memory 6 

.Memory 1 to memory 5 correspond to CHl to CHS respectively. Memory 6 is 
a submemory to be used for memorizing the frequency at the time of manual 
/auto tuning. When change-over of FM/AM radio band is made, the memory 
data of the back side is read out in such a manner as Fl<.-)Al, F2~A2, 
F3~A3, F4~A4, F54----i>A5, F6~A6. 

4-2 Display of received frequency 
The LC7220 Series is used only for linear scale display by means of LED dot. 
If digital display is desired, it is necessary to read the local frequency 
by the use of counter IC. The available number of LEDs is 18 or 9. The num­
ber of channels per LED is shown below. 

Radio band Area ~~~g~l~f ~N~~~l~JLED 
U.S.A. 104 6 (2) 

FM Japan 141 8 (5) 

European 
413 24 (4) 

(U.S.A.) 

AM 
lOkHz step 110 6 (8) 

9kHz step 122 I 7 (3) 

9kHz step 124 7 (5) 

'!'he number of channels per LED shown in ( ) of the above Table is for the 
18th LED only. In order to make the number of LEDs 9, connect the OHl pin 
to the OH2 pin and the OH3 pin to the OH4 pin. In this case, the number 
of channels per LED becomes twice the number shown in the above Table. 

4-3 Muting output 
Muting signal is outputted at the time of key operation to eliminate the 
noise to be generated at the time of channel change-over, etc . 
. Manual tuning (UP, DN) 

MUTE 

Channel _____ _.._ ___________ ii·---------

4. 5 msec 0 5 s~c f.-Le'· ~" 
'\00 •nsec ( 12pf11----------< 

. Auto search tuning (UP,DN) 

'JP 

MUTS 

r---lJ 
~------55_________J 

55 s>·----L 

----~--)) li·-----
Channel I) Jl-------

Stop signal r--lJ 
-------\)-----1 

l---600 msec ( 12 pf )--------j 
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. Preset tuning ( CHl to CH5) 

CHl 

MUTE 
~---------------\\----~ L 

-----.r---------------H-------
channel H-------

rrr!I 3. 5 msec f !-==------600 msec (12)11)---

2.3 msec 

. FM/AM radio band change-over (FM, AM) 

PMO---,.--" 

AMO--_:._~ 

MUTE---'---! L 
Channel---'---,.--~---------------!ff-------

---'---'----'"-------------~~-----~ 
~ '4.6 msec 

2.3 msec_j ~'""----------600msec (12fil) _______ ..., 

. Return from backup state ( INH) 

.----------------)\------

MUTE L 
,__,_ _________ 600msec ( 12 )11) -------~ 

4-4 Sound "peep" output 
In the following cases, sound "peep" is outputted to check the key opera­
tion. 

Preset tuning is made. 
Change-over of FM/AM radio band is made. 
Manual tuning or auto tuning is being made. 
Return from the backup state is made. 

1·76 kHz 

/ _IUUUL ________ JUUL_ 
~ 50msec ( y5) ---1 

In case of using a piezoelectric buzzer, it is necessary that a transis­
tor is connected or buzzer is protected with diodes as shown below in or­
der to prevent the LSI from being broken down by electric charge of the 
sound generator. 
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4-5 PLL Block diagram 

Programmable 
divider 

LC7223 

To FMVCO power supply 

.Since the PDl and PD2 output the same signal, FM/AM radio band can share the 
low-pass filter for the purpose of reducing the cost. 

4-6 Precautions concerning power supply input and backup (Refer to the time 
chart on page 8.) 

(a) In order to make the initial setting reliably, it is necessary to apply 
Voo=4. 5 to 6. 5 V when the first power supply is inputted. 

(b) If Voo is made 3.5V or less (2V or more) at the backup state, it is ne­
cessary to hold Voo at 3.5V or more (6.5V or less) for 6msec. or more 
after the !'Nii pin is changed from "l" to "O". For this purpose, connect 
a capacitor of 220uF or more to the Voo pin as shown in the circuit dia­
gram on page 8. 

(c) In order to release the backup state when v00 is made 3.5V or less (2V 
or more) at the backup state, set the !NH pin from "0" to "l" after v00 
becomes 3.5V or more (6.5V or less). For this purpose, connect a delay 
circuit to the INH pin as shown in the circuit on page 8. 
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Time chart Voo(1 >-- ..-----...,.._ ,,.------ voo 

voom --+--- ---+----~------

~ I -1-- -- -1-- --VSS=OV 

_J I._____,_[ -~ 
~ 

6msec 

I 1 
(al (b) (c) 

Voo(l) : Operating voltage of LSI including PLL section 
Voo(2) : Operating voltage of other than PLL section 
Voo(3) : Backup guaranteed voltage 

220uF or more (b) 

4. 5 to 6. 5 V 
3. 5 to 6. 5 V 
2.0 to 6.5 V 

! 
Voe'.--.---.--.-,._-~~---.--<> Power supply 

circuit (c) 

V55 

4-7 Static operation 
All operations of the control section including oscillation at the OSC 
pin are stopped at the time other than key operation. At this moment, 
since no frequency component lower than fref of the PLL is generated in­
side the LSI, no noise is generated. 

4-8 Operation at backup state 
In the backup state ('Imf="O") , all key input pins other than INT, STPl, 
STP2, FMS, AMS pins are set at Vss level with every key operation rejec­
ted. All output pins other than XOUT pin ~ave high impedance or are set 
at Vss level, thereby inhibiting current from flowing out of the LSI. 
When returned from the backup state, the radio band and channel existed 
immediately before entering into the backup state take place. 

4-9 Selection AM 9kHz/10kHz 
When selecting 9kHz step or lOkHz step by changing the AMS pin connection 
after inputting the power supply, apply the low level voltage to the INT 
pin for lmsec. or more after selection. 

4-10 Initial setting 

720 

Setting the INT pin at Vss level causes the initial setting inside the 
LSI to be made as follows. 

. Preset memory ----- The frequency information of the lower band edge 
is preset in the memory with regard to FM and AM 
respectively. 

FM/AM mode -------- FM mode (FMO=l, AMO=O). 
Tuning mode ------- Up/down tuning mode. 



5. Pin description 

Pin name 

Vss 
VDD 

XouT 

TMR 

osc 

WE 

Pin No. 
DIP QIP 

1 57 
40 53 

2 58 

3 60 

4 62 

5 1 

6 3 

7 4 

8 5 

9 6 

10 7 

11 8 

Input/output 
type 

LC7223 

Pin description 

Supply voltage apply pin -- Operation VDD= 
4. 5 to 6. 5 V, backup VD~2V 

~~--~~~~~~~~~~--i 

A quartz oscillator(7.2MHz) for reference 
frequency is connected. 
In the backup state, TRl is turned ON and \ 
TR2 and TR3 (feedback resistor) are turned 
OFF. 

The time constant is connected to fix the 
change-over time from manual tuning to auto 
tuning. 
In the backup state, TR is turned OFF. 

The time constant is connected to fix each 
following time. If the OSC period is taken 
as¢ (50msec.), 

Sound "peep" output time -- ¢ (50 msec) 
Scan speed 2¢(100msec) 
Muting time 12¢(600msec) 
Automatic rel~ase of r;ire-__ %¢( 4 .Bmsec) 
set memory writable time 

In the backup state, TR is turned OFF. 

Address designate input pin of preset memo­
ry (Accept time 4.6msec. or more, active low 
level) TRl is an LED driver and TR2 is a 
pull-up resistor. 
When the address is selected, TRl is turned 
ON and TR2 is turned OFF. 
In the backup state, TRl is turned ON and 
TR2 is turned OFF with regard to all input 
pins of CHl to CHS. 

Input pin for preset memory write (Accept time 
lmsec. or more, active low level). TRl is an LED 
driver and TR2 is a pull-up resistor. Pushing 
the WE switch causes TRl to be turned on and TR2 
to be turned OFF, thereby leading to the preset 
memory writable state. Pushing one of the CHl 
to CH5 switches at the writable state enables 
the preset memory write. 
The writable state is released in the follo­
wing cases. 

• One of the CHl to CHS switches is pushed 
to write in the memory • 

• The UP or DN switch is pushed. 
Change-over of FM/AM radio band is made . 

• The backup state takes place. 
No operation is performed for 4.Smsec. (96 
¢) or more after pushing the WE switch. 

In the backup state, TRl is turned ON and 
TR2 is turned OFF. 

Input pin for up/down tuning (Accept time 
4.6msec. or more, active low level). 
TRl is a pull-down resistor and TR2 is a 
pull-up resistor . 

(continued on the next page) 
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pin name Pin No. Input/output Pin description DIP QIP type 

. Manual tuning:Channel goes up or down at 
a 1 step/push rate. 

. Auto tuning:Pushing the UP" or 'Im switch 
longer than the period of time fixed by 
the time constant connected to the TMR 
pin causes channel to go up or down at a 
lOOmsec. (2,:6) /step rate. 

. In the auto tuning, if the UP" or m swit-
ch is 

held pushed, --- scanning continues 

tt-:&: 
even if a station is 

m; 12 9 detected(auto scan 
mode). 

m 13 10 released, ------ searching stops if a 
station is detected 
(auto search mode) . 

. The search waveform is triangular. 

"'~/ 
When the band edge is reached, 

. scanning and tuning stop at the band 
edge in the auto scanning mode and 
manual tuning mode. 
the direciton of searching is rever-
sed in the auto search mode. 

In the backup state, TRl is turned ON and 
TR2 is turned OFF. 

~ 
Input pin for FM/AM radio band change-over 

:m 14 11 
(Accept time 2.3msec. or more, active low 
level). TRl is a pull-down resistor and TR2 

AM 15 12 is a pull-up resistor. 
1 In the backup state, TRl is turned ON and 

TR2 is turned OFF. 
OL5 16 13 

µ~ 
Output pin for frequency display LED driver. 

OL4 17 15 
OL3 18 17 

The frequency display LED is static-driven 

OL2 19 19 in conjunction with OHl to OH4. 

OLl 20 21 In the backup state, this pin is turned OFF. 

OHl 21 23 

h~ 
Output pin for frequency display LED driveL 

OH2 22 25 The frequency display LED is static-driven 
OH3 23 27 in conjunction with OLl to OL5. 
OH4 24 29 In the backup state, this pin is turned OFF. 

--

+1~ 
Output pin for key operation check sound 

PEE 25 30 "peep". 
In the backup state, ~SOms-, 

this pin is bound to go low. 1.76~_:JJL 

Output pin for muting signal. 
This pin goes high at the time of muting. 

~H 
The muting signal is outputted in the foll-
owing cases. 

MUTE 26 32 . The UP or DN switch is pushed. 
. The preset memory is read out . 

Change-over of FM/AM radio band is made. 
. Return from the backup state is made . 

This pin is bound to go low. 
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Pin name 

FMI 

AMI 

FMO 

AMO 

PDl 

PD2 

TEST 

INH 

INT 

FMS 

AMS 

Pin No. Input/output 
DIP QIP type 

27 33 

28 35 

29 36 

30 37 

31 39 

34 45 

35 46 

36 47 ~···· 

37 49 

33 I 51 

39 52 

41 54 

421 55 

l 

LC7223 

Pin description 

Input pin for FM and AM programmable divider. 
For FM, the VCO frequency is divided into 
1/8 and inputted. 
For AM, the VCO freqnency is direct inputted. 
The input sensitivity is FMI=0.7Vp-p,AMI=0.5 
Vp-p. 
For FMI, TRl is turned ON and TR2 and TR3 
(feedback resistor) are turned OFF at the 
time of AM radio band and backup state. 
For AMI, TRl is turned ON and TR2 and TR3 (fee­
dback resistor) are turned OFF at the time of 
FM radio band and backup state. 

Output pin for FM/AM radio band change-over 
control. 

FM radio band:FMO=Open,AMO=Low level 
AM radio band:FMO=low level,AMO=open 

Output pin for charge pump. 
The low-pass filter constant can be set in­
dependently for FM/AM each. 
In the backup state, TRl and TR2 are turned 
OFF. 

Low-pass filter amplifier. 
Because of MOS FET, the high input impedan­
ce and short lockup time are possible. 

Pin for LSI test. 
Normally, this pin is open or connected to 

Vss· 
Input pin for backup instruction. 
Applying the low level voltage causes the 
LSI to be in the backup state. 

Input pin for initial state setting. 
Applying the low level voltage causes the 
LSI to be initialized. 

Input pin for applying stop signal at auto 
search mode. 
Auto searching stops in the following cases. 

FM:The low level voltage is applied to STPl 
and STP2. 

AM:The low level voltage is applied to STP2. 

Input pin for FM IF selection. / 
FMS="O" : IF=-10. 70MHz -(Japanese spec.) 

IF=+lO. 70MHz -0.S.A. ,European 
specification) 

FMS="l" : IF=-10.65MHz -(Japanese spec.) 
IF=+lO. 75MHz -0.S .A. ,European 

specification) 

Input pin for AM 9kHz/10kHz step selection. 
AMS="O" : 9kHz step 
AMS="l" : lOkHz step 

In Japan, the AMS pin must be connected to 

Vss. 
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6. Main Characteristics 
Maximum Ratings at Ta=25°C,Vss=OV 

Maximum Supply Voltage ·Voomax 

LC7223 

-0.3to7.5 
Input Voltage VIN All input pins 

AMO,FMO,AOUT:output 
Output pins other 
than VouT(l). 

-o. 3 to Voo+o. 3 
Output Voltage VouT(l) OFF -0. 3 to 15 

VouT(2) -o. 3 to v00+o. 3 

Output Current IouT(l) OHl to OH4 ,OLl to OL5, 
arr to CHS ,WE 

IouT(2) FMO,AMO,AOUT 
Allowable Power Dissipa- Pdmax Ta~75°C 
tion 
Operating Temperature 
Storage Temperature 

Allowable Operating Ranges 
Supply Voltage 

"H" Leve.l Input Voltage 

"L" Levei Input Voltage 

Input Frequency 

Topg 
Tstg 

at Ta=25°C 
Voo(ll 

min 
4.5 
3.5 
2.0 

Voo(2) X'tal osc guaranteed 

Voo(3) 
VIH(l) 

VIH(2) 

VIH(3) 
VIH(4) 
VIH(5) 
VIH(6) 
VIL(l) 

VIL(2) 
VIL(3) 
VIL(4) 
VIL(5) 
VIL(6) 
fIN(l) 

fIN(2) 

Backup guaranteed 
CHl to CH5,WE,FM,AM, O.BVoo 
UP,DN,STPl toSTP2, 
Voo<ll ,Voo<2l 
FMS,AMS,Voo(l), 
Voo(2) 
INH,Voo(l) ,Voo(2) 
INH,Voo=2.0 to 3.5V 
INT,Voo(l) ,v00 (2) 
INT,Voo=2.0 to 3.SV 

o.95Voo 

O.BVoo 
o.ssvoo 

2.0 
1. 5 

CHl to CHS ,WE,FM,AM,DN, 
STP1,STP2,Voo(l) ,Voo(2) 
FMS,AMS,Voo(l) ,Voo(2) 
INH,Voo(l) ,Voo{2) 
INH,Voo=2.0 to 3.SV 
INT,v00 (1) ,v00 (2) o 
INT,Voo=2.0 to 3.SV 0 

Oto 20 

0 to 5 
350 

-30 to +75 
-40 to +125 

typ max 
5.5 6.5 

6.5 
6.5 

Voo 
Voo 

o.2v00 

o.osvoo 
o.2v00 

o.1svo0 
0.5 
0.4 

18 

3.0 

v 
v 
v 
v 

rnA 

rnA 
mW 

oc 
oc 

unit 
v 
v 
v 
v 

v 

v 
v 
v 
v 
v 

v 
v 
v 
v 
v 

MHz 

MHz 

Input Arnpli tude VIN(l) 

FMI,sinusoidal wave, 1.0 
capacitor coupling, Voo( 1), 
VIN(l)=0.7Vp-p 
AMI,sinusoidal wave, 0.2 
capacitor coupling, Voo(l), 
VIN(2) =O. 5Vp-p 
FMI,sinusoidal wave, 0.7 
capacitor coupling, VoO::l), 
frn(1)=1.0 to lBMHz 

o.9v00 vp-p 

Crystal Oscillation 
Frequency 
OSC Oscillation Frequ­
ency 

TMR Time 
INT Pin Time Constant 

724 

VIN(2) AMI,sinusoidal wave, 0.5 
capacitor coupling, VoO::D, 
frn( 2 )=0.2 to 3.0MHz 

o.9Voo Vp-p 

fx•tal XIN,xouT 7.2 

fosc OSC,R=820kohm,C=O.luF 20 

TMR,R=240kohm,C=2.2uF 300 
INT,rise time of Von• 2000 
200msec. 

MHz 

Hz 

msec 
msec 



LC7223 

Electrical Characteristics at Ta=25°C,VDD(l) min typ max unit 
"H" Level Input current 

"L" Level Input Current 

"H" Level Output Voltage 

"L" Level Output Voltage 

Output Off Leak Current 

"H" Level 3-state Off 
Leak Current 
"L" Level 3-state Off 
Leak Current 

IIH(l) 
Irn(2) 
Irn(3) 
Irn(4) 
IIL(l) 
IIL(2) 
IIL(3) 
IIL(4) 
In(S) 

VoH(l) 
VoH(2) 
VoH(3) 
VOH(4) 
VOL(l) 
VoL(2) 
VoL(3) 
VoL(4) 
VoL(5) 
VoL(6) 
IoFF ( 1) 
IoFF(2) 
IoFF(3) 
IoFFH 

IoFFL 

TN'T,FMS,AMS,VI=VDD 
INH,STP1,STP2,VI=VDD 
AIN,VI=VDD 
FM,AM,UP,DN,VI=VDD 30 
INT,FMS,AMS,VI=Vss 
INH 'STPl 'STP2 'VI=Vss 
AIN,VI=Vss 
FM,AM,UP,DN,VI=Vss 30 
CHl to CHS ,WE, VI=Vss 30 
OHl to OH4' Io=l5mA VDD-0. 9 
PDl,PD2,Io=0.5mA Voo-1.1 
MUTE,Io=2mA VDD-1.l 
PFE,Io=lmA VDD-1.1 
CRT to CHS ,WE,Io=l5mA 
OLl to OL5 'Io=l5mA 
FMO, AMO, Io=2mA 
PDl,PD2,Io=0.5mA 
MUTE,Io=0.5mA 
PFE,Io=lmA 
OHl to OH4 'Vo=Vss 
OLl to OL5 'Vo=VDo 
FMO,AMO,Vo=l3V 
PD1,PD2,Vo=VDD 

PD1,PD2,Vo=Vss 

0.01 

0.01 

0.01 

0.01 

2 
10 

250 
2 

10 

250 
250 

1.0 
0.6 
1.0 
1.1 
1.1 
1.1 

10 
10 
10 

uA 
uA 
nA 
uA 
uA 
uA 
nA 
uA 
uA 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 

uA 
uA 
uA 
nA 

nA 

Input Capacitance CIN XIN,f=lMHz 2 pF 
Output Capacitance CouT XouT,f=lMHz 4 pF 
Supply Current IDD(l) *l 15 mA 

IDD(2) *2 10 uA 
IDD(3) *3 5 uA 

*l: FM mode fIN(l)=l8MHz 0.7Vp-p or AM mode frn(2)=3MHz 0.5Vp-p,fIN(3)= 
7.2MHz,INH=INT=STPl=STP2=FMS=AMS=VDD•another pin=open. 

*2 I!JH=V55,STP1,STP2,FMS,AMS is VDD or V55,INT=VDD1VDD=6.SV. 
*3 rffir=V55,STP1,STP2,FMS,AMS is VDD or V55,INH=VDD1VDD=2.0V. 
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fosc - osc pin time constant 
~ 4B.--T-o.....=m=ak:"---e~o-s-c7i~l7la-t:--:-io_n_f~r-e_q_u_e_n_c_y_a_p_p __ , 

~40 
c 
~ 
g' 32 

"' "' g 24 .... 
11: 20 .... 
.... 16 .... 
u 

"' 0 

c .... 
"' 

20Hz, external ·time constant at 
OSC pin must be app. B.lmsec. 

c=o. 1 µp Mylar 
R=820k0 Carbon 

To minimize oscillation fre­
quency variation due to tern­

___ Perature, combination of 
' ylar film capacitor and 

carbon film resistor is 
---,..-~..-desirable. I-·---+----< 

u OOL--.L_---='~---,!.,---'7-----='o--~---=!. gJ 80 120 
osc Pin Time Constant 

'Timer time and TMR pin time constant 
480 To make timer time lOOmsec. , TMR pin 

time constant must be 160insec. 

u 
QJ 

400 

~ 320 

~ 240 .... 
I'< 

~ 160 

.... 
I'< 

C=0.47µF' 
R=330k0 

eoi 150 ! 
0 0 100 200 300 400 soo 600 700 

TMR Piri Time Consl:ant (l; =CR) - msec 

LC7223 Application Curcuit 

Ci =Co= 
24pF' 
(with DIP-425) 

LED 

LED 
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!,N-SB-8 

DP 

ON 

FM 

AM 

OLS 

0L4 

0L3 

0L2 

0L1 

OH1 

~ Voo rise time and INT pin time constant 
"'2400,----------~--------, 
; F~r v 00 rise time lOOmsec., external 
_ time constant at !NT pin 
5 2000 be 980msec. or more. 
II C=2.2µF1 I 

p R=470k0 i or more. 
: 1600 1---t----b,,__--+-----1--

~ 
~ 1200 t----+----t----cP"'--
c 
8 1000 

~ 800 
.... 
I'< 

c .... 
"' 
I~ 40 80 100 120 160 200 240 280 

Voo Rise Time - msec 

Voo Voo Power supply 

STP2 

STP1 

INT 

INH 

TEST 

PD2 

N AIN 
.... 
u PD1 

AMO 

FMO 

AMI 

FMI 

PEE 

OH4 

OHJ 

OH2 



CMOS LSI 

Digital Frequency Indicator with Clock 
Function {LED Use) 

Applications 
• Car radio applications: 
• Home radio applications: 
• Car clock applications: 

Functions 

A 

FM/AM receiving frequency display and clock display 
FM/AM receiving frequency display and clock display 
Hours-minutes, month-date/stopwatch display 

• FM receiving frequency display (4 digits) 
• AM receiving frequency display (4 digits) 
• Hours-minutes display 
• Month-date or stopwatch display (Either of these selectable) 

Features 
1. Single-chip C-MOS LSI for static display system 
2. Capable of direct driving green LED (Drive capacity 15 mA) 
3. Capable of selecting frequency display/time display 

® C523G 

4. Uses FM/AM local oscillation signal of varactor diode, variable capacitor, orµ tuning system to digitally display 
FM/ AM receiving frequency. 

5. Covers 4 AM intermediate frequencies sliown below. 
+262.5, +452.5, +455, +470kHz 

6. Covers 2 FM intermediate frequencies shown below. 
+10.7,-10.7MHz 

7. Capable of fine-adjusting AM/FM display frequency error independently 
• A variable resistor can be used to correct AM IF error within ±2.BkHz. 
• A variable resistor can be used to correct FM IF error within ±140kHz. 

8. Two selections of display system (12-hour system with PM sign which is displayed during setting only, 24-hour 
system) 

9. Programmed on long months (months having 31 days)/short months (months having 30 days). (Date in February 
is programmed to count up to the 29th.) 

10. Easy to set time by the time signal. 
11. Stopwatch capable of counting/displaying 1 second to 12 hours 59 minutes 59 seconds 
12. Inhibit pin for inhibiting time setting with display unlighted 
13. 4MHz crystal for reference frequency 

* For FLT display (5 digits) and frequency 
display only (without clock display), use the 
LC7253 and LC7259 (LED use), LC7258 
(FLT use) respectively. 

Case Outline 3014A-D421C 
(unit: mm) 
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Pin Assignment 

(Top View) 

Absolute Maximum Ratings/T 8 = 25°C, Vss = OV min typ max unit 
Maximum Supply Voltage VDD max -0.3 11 v 

VDD max Cumulative applied time: -0.3 14 v 
30 min. or less 

Reference Voltage Vref Vret::;VDD -0.3 10 v 
Vref Vref ~ VDD. Cumulative applied -0.3 13 v 

time: 30 min. or less 
Input Voltage V1 -0.3 VDo+0.3 v 
Output Voltage Vo Output OFF -0.3 vo0 +o.3 v 
Allowable Power Dissipation Pd max T8 ;S+75°C 0.8 w 
Allowable Power Dissipation of Pd (Seg) max Other than PM: IQL < 25 mA 15 mW 

Segment Output PM: IQL < 75 mA 45 mW 
Operating Temperature Topg -30 +75 oc 
Storage Temperature Tstg -40 +125 oc 

Allowable Operating Ranges/Ta= 25°C, Voo = 8.0to10.3V, Vss= OV, Vref = 7.9 to 9.0V ~Voo. Vref =OV if 
Voo<S.OV 

min typ max unit 
Supply Voltage VDD1 All functions operating mode 8.0 9.3 10.8 v 

VDD2 Only clock operating mode 4.3 5.0 8.0 v 
Refrence Voltage Vref Vref~VDo 7.9 8.0 9.0 v 
Input "H" Level Voltage V1H1 INHI, Voo = 4.3 to 10.3V o.75VDo VDD v 
Input "L" Level Voltage V1u INHI, Voo = 4.3 to 10.3V Vss o.1voD v 
Input "H" Level Voltage V1H2 FM/AM, IF-FM, IF-AM1, o.85Voo VoD v 

I F-AM2, 12H/24H 
lgput "L" Level Voltage V1L2 FM/AM, IF-FM, IF-AM1, Vss o.15VDD v 

IF-AM2, 12H/24H 
Input "H" Level Voltage V1H3 SET, DEMAND, CTR/CLK o.88VDD VDD v 
Input "L" Level Voltage V1L3 SET, DEMAND, CTR/CLK Vss o.12voD v 
Input "M" Level Voltage V1M SET, DEMAND, CTR/CLK o.36VoD o.64VoD v 
Input Frequency flN1 Fin-FM, Vp_p = 0.7V, duty 50% 0.6 2.0 MHz 

flN2 Fin-AM, Vp_p = 0.7V, duty 50% 0.4 2.5 MHz 
Operating Frequency fopg Crystal is externally connected 3.5 4.2 MHz 

across DSC-IN and OSC-OUT. 
Input Amplitude Vp_p Fin-FM, Fin-AM, 0.7 Vp_p 

Ceramic capacitor of 0.4 µF is 
connected acn;>ss VDD and Vss. 
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Input "H" Level Current 

Input "L" Level Current 

Input "H" Level Current 
Input "L" Level Current 
Middle Point Setting Resistancr 
Input Floating Voltage 

Input "H" Level Current 

Input Floating Voltage 

Feedback Resistance 

Output "L" Level Voltage 
Output "L" Level Voltage 

Output Leak Current 

Current Dissipation 

(Note) +sign: Flowing into LSI 
- sign: Flowing out of LSI 

l1N 

llH1 

l1L1 

l1H2 
llL2 
rs 
V1F3 

l1H4 

V1F4 

Rf1 

Rf2 
Rf3 
VOLl 
VOL2 

IOFF 

1001 

IDD2 

I ref 

LC7250 

FM-Fine, AM-Fine, V1N = OV -1 
or Vref 
IF-FM, IF-AM1, IF-AM2, -80 
CTR/CLK, 12H/24H, V1 N = 0.9VDD 
IF-FM, IF-AMl, IF-AM2, -3 
CTR/CLK, 12H/24H, V1 N = OV 
FM/AM, V1N = 0.9Voo -40 
FM/AM, V1N = OV -3 
SET, DEMAND 40 
SET, DEMAND, 0.45Voo 
input floating 
INHI, VDD = 4.3 to 10.3V, 15 
V1N = VDo 
INHI, VDD = 4.3 to 10.3V, 0 
input floating 
Feedback resistance across 
OSC-1 N and OSC-OUT 
Feedback resistance of Fin-FM 
Feedback resistance of Fin-AM 
PM, VDD = 8.0V, IOL = 45 mA 
Segment outputs other than PM, 
VDD = 8.0V, IOL = 15 mA 
All segment outputs, VDD = 10.3V 
VoH = 10.3V 
VDD = 10.3V, f 0 pg = 4 MHz (with 
crystal mounted). f1N2 = 2.5 MHz 
(0.7Vp_p) 
VDD = 5.5V, fopg = 4 MHz (with 
crystal mounted), Vref = OV, 
INHI = OV 
VDD = 10.3V, Vref = 9V, AM-Fine 
=FM-Fine= Vref 

-30 -10 µA 

0 µA 

-15 -5 µA 
0 µA 

70 100 kn 
o.55VDo v 

400 µA 

0.3 v 

3 Mn 

3 
3 

8 

Mn 
Mn 

0.7 v 
0.7 v 

10 µA 

17 mA 

2.5 mA 

0.5 1.5 mA 
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Equivalant Circuit Block Diagram 

Fin 

1. Display 

LC7250 

Segment Output 

6 

Segment Output Pin No. 
,_, '22-35, 3'1·1.2 

LC7250 

IF2 Note: rpu is a special resistor that provides the 
specification value at "H" level and a 
high value at "L" level. 

1-1. Configuration and display font 
3-1/2.cfigit, 7-segment LED's are used to display time and frequency in the display font shown below. 

1.2 Display system 
Static display 

1-3. Display range 

Font I :J:JLjCC 
IL _I 1..JU 

I I/ II II 
I U ~LI 

• Frequency (AM): OOOkHz to 1999kHz (The highest-order digit "O" is blanked out.) 
• Frequency (FM): 00.0MHz to 199.9MHz (The highest-order digit "O" is blanked out.) 
• Clock (12-hour display system): 1 :00 to PM12:59 (The highest-order digit "O" is blanked out.) 
• Clock (24-hour display system): 0:00 to 23:59 (The highest-order digit "O" is blanked out.) 
• Stopwatch (minutes-seconds): 0 minute 00 second to 9 minutes 59 seconds (The highest-order digit is 

blanked out.) 
• Stopwatch (hours-minutes): 0 hour 00 minute to 12 hours 59 minutes (The highest-order digit "O" is 

blanked out.) 
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2. Input/Output Signal 

2-1. Switch signal 
• Logic "H": Voo 
• Logic "M": 1/2Voo (Intermediate level between Voo and Vssl 
• Logic "L": Vss 

2-2. FM/AM frequency input 
• Amplitude: 0.7V or greater 
• Frequency: FM: 2.0MHz or less (FM local oscillation frequency is 1/100-divided and inputted.) 

AM: 2.5MHz or less 

2-3. Reference frequency: Crystal of 4.000000MHz 

2-4. Segment output: N channel open drain 

3. Functional Description (Refer to Sample Application Circuit on page 14.) 

3-1. Selection of month-date/stopwatch 
Since the month-date counter is also used as the stopwatch counter inside the LSI, either month-date function 
or stopwatch function can be selected. For the description given below, refer to Sample Application Circuit. In 
Sample Application Circuit, providing only the CLK switch makes a clock with the month-date function; 
providing only the STW switch makes a clock with the stopwatch function. (If both switches are coupled, both 
functions are available.) 

3.2 Selection of frequency display/clock display. ) is for using stopwatch function. 
The CLK switch (or STW switch) is used to select the frequency display/clock display. 
• Frequency display: Turn OFF the CLK switch (and STW switch). 
• Clock display: Turn ON the CLK switch (or STW switch). 

3-3. Operation for frequency display 
(1) Selection of FM/AM display 

• AM display: Turn ON the FM/AM switch. 
• FM display: Turn OFF the FM/AM switch. 

(2) Selection of IF 
• FM IF +10.7MHz: Set the FM-IF pin to Voo­

FM IF -10.7MHz: Set the FM-IF pin to Vss-
• AM IF +262.5kHz: Set the AM-IF (1) pin to Voo and AM-IF (2) pin to Voo­

AM IF +452.5kHz: Set the AM-IF (1) pin to Vss and AM-IF (2) pin to Voo . 
• AM IF +455.0kHz: Set the AM-IF (1) pin to Vss and AM-IF (2) pin to Vss-
• AM IF +470.0kHz: Set the AM-IF (1) pin to Voo and AM-IF (2) pin to Vss. 

(3) Fine adjustment of frequency display 
a. To correct an FM frequency display, follow the procedure shown below. 

(i) Set the display mode to the FM display. 
(ii) Input the reference FM frequency to the Fin-FM. 
(iii) Change the applied voltage at the FM/AM pin from Voo to 1/2Voo-
(iv) Adjust the FM-VR so that the display coincides with the reference FM frequency. The point at 

which flashing stops is the optimum. 
(v) Change the applied voltage at the FM/AM pin from 1/2Voo to Voo­
(vi) This completes adjustment. 

Example: Correcting the display to 80.0MHz. IF= -10.7MHz 

(i) Set the FM/AM pin to Voo. 
(ii) Receive 80.0MHz and input the 1/100-divided local oscillation frequency to the Fin-FM pin. 
(iii) Change the applied voltage at the FM/AM pin from Voo to 1/2Voo-
(iv) Adjust the FM-VR so that the display coincides with 80.0MHz. The point at which flashing stops is 

the optimum. 
(v) Change the applied voltage at the FM/AM pin from 1/2Voo to Voo­
(vi) This completes adjustment. 
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b. To correct an AM frequency display, follow the procedure shown below. 
(i) Set the display mode to the AM display. 
(ii) Input the reference AM frequency to the Fin·AM. 
(iii) Change the applied voltage at the FM/AM pin from Vss to 1/2Voo. 
(iv) Adjust the AM-VR so that the display coincides with the reference AM frequency. The point at 

which flashing stops is the optimum. 
(v) Change the applied voltage at the FM/AM pin from 1/2Voo to Vss. 
(vi) This completes adjustment. 

Example: Correcting the display to 950kHz. IF = 455kHz 

(i) Set the FM/AM pin to Vss. 
(ii) Receive 950kHz and input the local oscillation frequency to the Fin-AM pin. 
(iii) Change the applied voltage at the FM/AM pin from Vss to 1/2Voo. 
(iv) Adjust the AM-VR so that the display coincides with 950kHz. The point at which flashing stops is 

the optimum. 
(v) Change the applied voltage at the FM/AM pin from 1/2Voo to Vss. 
(vi) This completes adjustment. 

34. Operations related to clock 
• Push the CLK switch (or STW switch). 

( 1) Hours-minutes display mode 
• The hours-minutes display mode is entered with the hours-minutes setting switch and month-date/STW 

switch released. 

(2) Hours-minutes setting mode and tnode of setting by the time signal 
• Push the hours-minutes setting switch, and the hours-minutes setting mode is entered and the display 

flashes at a 2Hz rate. 
• Setting of hours is executed at a 2Hz rate 1 .2 seconds after pushing the UPPER switch. No carry from 

hours to date occurs. When setting of hours is completed, the display stops flashing. 
• Setting of minutes is executed at a 2Hz rate 1.2 seconds after pushing the LOWER switch. No carry 

from minutes to hours occurs. When setting of minutes is completed, the display stops flashing. 
• Setting by the time signal is executed by pushing/releasing the LOWER switch within 1 second when the 

display is flashing. Setting by the time signal means that the moment minutes and seconds are cleared to 
0 minute and 0 second respectively hours are incremented by 1 when the minutes display is at 30 to 59. 
Setting by the time signal can be executed only when the hours-minutes display is flashing. 

(3) Month-date display and month-date setting mode/long month (31 days, short month (30 days) programmed 
(counting date in February up to the 29th). Provide the CLK switch. With the CLK switch pushed, the 
month-date display mode is entered and setting of month-date is executed as follows: 
• Push the month<late/STW switch and release the hours setting switch, and the month-date display mode 

is entered. 
• Setting of month is executed at a 2Hz rate 1.2 seconds after pushing the UPPER switch. 
• Setting of date is executed at a 2Hz rate 1.2 seconds after pushing the LOWER switch. No carry from 

date to month occurs. 

( 4) Stopwatch mode 
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Provide the STW switch. With the STW switch pushed, the stopwatch operation is performed as follows: 
• Push the month<late/STW switch. Release the hours setting switch. 
• Push/release the UPPER switch, and the stopwatch starts counting. Push/release the UPPER switch 

again, and the stopwatch stops counting. 
• Selecting the hours-minutes display mode/minutes-seconds display mode of stopwatch and clearing the 

counter. 
Push/release the LOWER switch within 1 second, and the hours-minutes display mode is entered. 
Push/release the LOWER switch again within 1 second, and the minutes-seconds display mode is entered. 
When in the minutes-seconds display mode, the PM sign flashes at a 1 Hz rate. 

• Hold the LOWER switch pushed for 1.2 seconds or more, and the display becomes 0:00 and the counter 
is cleared. When cleared, the minutes-seconds display mode is entered and the PM sign flashes. (The PM 
pin is turned ON/OFF.) 
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4. Selection of function 

Selection of each function described above is summarized as follows: 

• Functions related to frequency and clock 

Function Display Mode CLKSW STWSW FM/AM SW 

Frequency Operation 
FM display off off off 

AM display off off on 

Hours-minutes or month- on ri5J © 
Clock Operation 

date display 

Hours-minutes or stop-
off @ 

watch display on 

© : Either on or off 

• Functions related to hours-minutes (Provide the CLK or STW SW.) 

~ Hours-minutes Month-date/ UPPER SW LOWER SW 
setting SW STWSW 

Hours-Minutes off off @ @ 
Display 

Execution of Hours 
Setting 

on @ on off 

Execution of Minutes 
Setting 

on @ off on 

Execution of Setting 
on @ off on< 1 second 

by the Time Signal 

@ : Either on or off 

• Functions related to month-date (Provide the CLK SW.) 

~ Hours-minutes Month-date/ UPPER SW LOWER SW 
setting SW STWSW 

Month-Date Display off on off off 

Execution of Month off 
Setting 

on on off 

Execution of Date 
off 

Setting 
on off on 
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• Functions related to stopwatch (Provide the STW SW.) 

Function UPPWER SW LOWER SW 

Stopwatch Counter, Reset off on> 1.2 sec. 

Minutes-Seconds Display-+ Hours-Minutes 
Display or Hours-Minutes Display-+ off on< 1 sec. 

Minutes-Seconds Display 

Start -+ Stop or Stop -+ Start on off 

5. Pin Description 

5-1. CTR/CLK (counter/clock) input 
• Input pin for selecting frequency display, clock, stopwatch 

• "L" level: Hours-minutes and month-date display 
• "M" level: Hours-minutes and stopwatch display 
• "H" level: Frequency counter display 

5-2. FM/AM (FM/AM select) input 
• Input pin for setting the frequency counter and frequency control to FM or AM use 

• "L" level: AM display 
• "H" level: FM display 

5-3. FM-IF (FM IF setting) input 
• Input pin for specifying FM IF 

• IF: -10.7MHz,+10.7MHz 
• "L" level: -10.7MHz 
• "H" level: +10.7MHz 

5-4. AM-IF (1), AM-IF (2) (AM IF setting) input 
• IF: 262.5kHz, 452.5kHz, 470kHz, 455kHz 

AM-IF(!) AM-IP (2) IF 

ILJ ILJ +455-0 kHz 

IHJ rLJ +470-0 kHz 

ILJ IHJ +452-5 kHz 

IHJ IHJ +262. 5 kHz 

5-5. FM-Fine (IF fine adjust) input 
• Input pin for fine-correcting FM IF error 
• Pin for inputting the voltage divided by a variable resistor connected across Vref and Vss 

5-6. AM-Fine (IF fine adjust) input 
• Input pin for fine-correcting AM IF error 
• Pin for inputting the voltage divided by a variable resistor connected across Vref and Vss 
• f'.ine adjust range of FM-Fine, AM-Fine 

FM-Fine: 28-step adjustable in lOkHz/step between 10.60MHz to 10.80MHz {±140kHz) 
AM-Fine: 28-step adjustable in 0-2kHz/step with IF as the center (±2.8kHz) 

5-7. Fin-FM (frequency) input 
• Input pin for applying FM local OSC frequency (1/100 prescaler is connected externally.) 
• Pin for inputting frequency of input voltage of 0.7Vp_p or greater 
• Maximum frequency: 2MHz (duty 50%) 
• 1/100 prescaler is connected externally. 
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5-8. Fin-AM (frequency) input 
• Input pin for applying MW local OSC frequency 
• Pin for inputting frequency of input voltage of 0.7Vp_p or greater 
• Maximum frequency: 2.5MHz (duty 50%) 

5-9. OSC IN, OSC OUT (crystal oscillation) 
• Input/output pin for crystal oscillation 
• Input/output pin for connecting a crystal (4.000000MHz) 

5-10. DEMAND (time read) input 
• Input pin for selecting hours-minutes read/setting, month-date read/setting, stopwatch mode 

CTR/CLK DEMAND Mode 

IM_Jorl L_j IH_J Mode of setting by the time signal and hours-minutes 
setting mode 

IM_Jorl L_j IM_J Time display mode 

IL_J IL_J Month-date display mode and month-date setting mode 

IM_J IL_J Stopwatch mode 

[Note] • The following shows how to change the month-date setting mode to the stopwatch mode or vice 
versa. 

• Changing the month-date setting mode to the stopwatch mode 
CTR/CLK = "M", DEMAND= "L", SET= "L" ( 1.2 seconds or more) 

• Changing the stopwatch mode to the month-date setting mode 
CTR/CLK = "L", DEMAND= "L", SET= "L" or "H" ( 1.2 seconds or more) 

• When in the mode of setting by the time signal, all digits displayed flash (2Hz). 

5-11. SET (time setting) input 
• Input pin for setting hours, minutes, month, date and starting/stopping/clearing stopwatch (corresponding 

type) 
This input pin is set at "M" level normally. The input signal of "H" /"L" level acts in 6 ways as shown below. 

• When in the mode of setting by the time signal and hours-minutes setting mode (CTR/CLK = "L" or "M") 
"H" level: Execution of hours setting 

Advance at a 2Hz rate 1 .2 seconds after the pin is set to "H" level. 
"L" level: Execution of setting by the time signal and minutes setting 

Advance at a 2Hz rate 1.2 seconds after the pin is set to "L" level. 
Setting by the time signal is executed when the pin is set to "M" level within 1.0 second after 
set to "L" level. 

[Note] • No carry to high-order digit occurs. 

• When in the month-date setting mode (CTR/CLK = "L") 
"H" level: Execution of month setting 

Advances at a 2Hz rate 1.2 seconds after the pin is set to "H" level. 
"L" level: Execution of date setting 

Advances at a 2Hz rate 1.2 seconds after the pin is set to "L" level. No carry to the month digit 
occurs. 

• When in the stopwatch mode (CTR/CLK = "M") 
"L" level: Minutes-seconds display, hours-minutes display and clear 

The counter is cleared 1.2 seconds after the pin is set to "L" level. (Display 0:00 second) 
The minutes-seconds display mode/hours-minutes display mode are alternated when the pin is 
set to "M" level within 1.0 second after set to "L" level. The PM output pin turned ON/OFF at 
a 1 Hz rate to indicate the minutes-seconds display mode. 

"H" level: Start and stop 
Start/stop are alternated by setting the pin to "L"/"M" level alternately. When cleared, the 
counter stops and the minutes-seconds display mode is entered and the PM pin is turned 
ON/OFF at a 1 Hz rate. 
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5-12. INHI (inhibit) input pin 
Input pin for turning OFF the segment pins, inhibiting the SET/DEMAND pin from functioning, and prevent­
ing the Fin-AM/Fin-FM amp from operating. In car applications, this pin is useful to minimize current 
dissipation when the engine is stopped. 
"H" level: Normal operation 
"L" level: Segment pin OFF, SET/DEMAND pin function inhibit 
The reason why the SET/DEMAND pin is inhibited from functioning when at "L" level is to prevent time 
from being set mistakenly when the display is blanked out; and the reason why the amp is stopped from 
operating is to minimize current dissipated in the amp. 

5-13. 1_iH/24H (hour display system select) input pin 
Input pin for selecting 12-hour system with PM sign/24-hour system 
"H" level: 12-hour system with PM sign 
"L" level: 24-hour system 
Make connection as shown right. 

?M 
....._____Digit1-~ 

12-hou r system 24-hour system 

6. Timing Chart 

6-1. Timing chart for time setting (CRT /CLK = "L" or "H") 

Setting by the 
time signal and 
minutes setting 

DEMAND _y=F1ashirg (2 Hz) for setting by the~Flashing stop:r------ ----- ----H 
time signal ---M 

pin !-'--Mode of setting by the time 'Hours-minutes·-!"' Hours-minutes L 

· I setting mode display s1gna 
SET pin 

Execution of counting 30 min. 
or more as 1 hr. and disregarding M' 
29 min. or less inutes 

it"- I• 1.2 sec.+ advance at -1 
I r--i I a 2 Hz rate.I~ ---

Within 1.0 sec.~ 1 or more 

---H 

---M 

---------------L 

Hours-minutes 
DEMAND display 

1 
pin __J Hours-minutes I I 1..----------.L=====: 

Flashing (2 Hz) for'1 setting mode ...,..'-H 
. setting by the time . Flashing (2 Hz) for Hours-minutes setting mode ·--L 

Hours setting signal signal t Flashing stop setting by the Flashing stop _ - - - - - - _ ---H 

d · t I time signal 
an .minu es SET , " -----M 

setting ' pin I Execution orl ~-+-----~-----------L 
l (Hours setting) 1.2 sec. hours setting J -----1 

1 2 ec Execution of 
· s · minutes setting 

t: Approximately 100 msec. (Advance at a 2Hz rate) 
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6.2 Timing chart for month-date setting 

• It is unknown whether the month-date mode or stopwatch mode is entered at the time of application of 
power. Therefore, the month-date mode must be entered as follows: 

Preparation for 
month-date mode 
at the time of 
application of power 

Month-date mode or 
stopwatch mode 

Hours-minutes display 1 1 Month-date mode- -------- H 

CTR/CLK - - - --j--- - - - -- -- - -1- - --- - ------ ----- - ---- -· M 
I I 

DEMAND --------. pin 

pin 
! Execution of month-date_~------~~ 

i.,.1 2 .J_setting (Advanves at a 2Hz -----M 
1 • sec. I rate.) 
I I --L 

~-----~-------------------H 
SET pin I -----:- --------- --------- -----M 

. I L 

• Month-date setting Month-date r Hours-minutes display . 
d' 1 M th-d t Month-date setting mode 

Month-date display 
at month setting and 

Month-date display M h-disp ay1 d~nl a e Hours-minutes display ont ate 1sp ay ___ ---H 

~i~MAND :setting mode n [ '---=-~~ 
i Execution of i 

date setting SET pin 
, 1.~.,sec~i "'date setting I ------11 I' HI , (Advancesati -------~ 

"' "' "' . " l a 2Hz rate.) r------
1.2 sec. Execution · ·--------L 

of month setting 

6-3. Timing chart for stopwatch mode 
• It is unknown whether the month-date mode or stopwatch mode is entered at the time of application of 

power. Therefore, the stopwatch mode must be entered as follows: 

Month-date 
mode or 
stopwatch mode 

Hours-minutes display -----+-- __,,,..,,_ Stopwatch mode· -- --H 

CTR/CLK _______ ~ ------i-----------1---------------~~ 
Preparation for pin [ : --------H 
:~~~:~~~he~~de ~i~MAND------------1----------:--------------==~ 
application of power , I •Stopwatch operation l IE 1 2 .,,IE• 0 min. 00 sec. display --H 

I · sec. l •Stop mode 
SET pin ---------------;! '. •PM pin ON/OFF (1 Hzl-M 

. I -L 

• Timing chart for stopwatch operation 

Hours-minutes display ... ,.., Stopwatch display ----·H 

DEMAND ___ -; 
Stopwatch display pin !-------------------------------------=~~~~ 
select and counter . Hours-minutes Minutes-seconds ,H,ours-- • Minutes-seconds display 

Minutes-seconds+ dis la T . -tm!nutest• Stop mode display P Y display display ---H 
. • Clear SET pin r12sec -------------M 

Within 1 sec. -Lr- -LJ- · · ----L 

Within 1 sec. 

clear 

Hours-minutes display-~--- Stopwatch display ----H 
DEMAND ___ ..., I --- ---- -------- ----------- - -------- - -----~~ 
pin 

Start and stop 

SET pin 

Count stop+counter start+-Count stop-+Counter start 

---~n n '-----------------=~~~ 
----L 
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7. Sample Display at Each Mode 

1. FM display: Display at 106MHz reception 

In I !I 
! ILi 0 LI 

Change the applied 
voltage at the FM/ 
AM pin from VoD 
to 1/2VDD· 
(Correct the dis­
play error of a 
ceramic filter used 
in a set.) 

I II 1-
1 /_I 0 

Flashing at a 2Hz rate if the 
display error is not corrected. 
Adjust the FM-VR to stop 
flashing. 

2. AM display: Display at 950kHz reception 

[915[L7[ Change the applied 
voltage at the FM/ 
AM pin from Vss 
to 1/2VDD. 

I I '7 
Flashing at a 2Hz rate if the 
display error is not corrected. 
Adjust the AM-VR to stop 
flashing. 

3. Setting by the time signal: Setting to PM12:00 by the time signal 
When setting by the time 

Execute setting by 
the time signal 
with the SET pin. 

~a2Hzrate 
when in the mode of set­
ting by the time signal 

signal is executed, minutes 
become 00. If the minutes 
display is at 30 to 59, hours 
are incremented by 1 (count­
ing 30 or more as 1 hr. and 

~ disregarding 29 or less). 
PM Flashing at a 2Hz rate 
sign when in the mode of set-

ting by the time signal 

4. Hours-minutes display: Display of PM12:34 

I I I LI 
IL _J I 

The PM sign flashes in the 
afternoon when in the mode 
of setting by the time signal, 
hours-minutes display, hours­
m inutes setting. 

5. Hours-minutes setting: Setting to 11 :45 from PM11 :23 

738 

Change the applied 
voltage at the SET 
pin from Voo to 

l. Flashing at a 1/2VDD· 
2Hz After lapse of 

1.2 sec., flashing 
stops and hours 
or minutes 
advance at a 2Hz 
rate. 

I I I I C 
I I I .:J 

'-------v----' ~ L PM sign lL:L_ Set :he .SET pin to Vss, and 
setting ts executed. 
Set the SET pin to Voo, and 
setting is executed. 
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6. Month-date display and setting: Setting to December 9 from September 9 

nqfl9l 
~ 

0 blanking when in the 
month-date mode. 

7. Stopwatch display 

• 7 hours 00 minute 00 second 

If II II 
I_! LI LI 

(Minutes-seconds 
display) 

Flashing at a 1 Hz 

Set the SET pin to 
Voo or Vss. After 
lapse of 1 .2 sec., 
month or date 
advances at a 2Hz 
rate. 

Each ti me the 
app I ied voltage at 
the SET pin is 
changed from 
112voo to Voo· 
the display mode 
is alternated. 

I 1121 Isl 
~~ 

'l __ - l Set the SET pin to Vss. and 
setting is executed. 

_Set the SET pin to Voo. and 
setting is executed. 

fl/f n 
I LIU 

(Hours-minutes 
display) 

0 blanking 

• 12 hours 59 minutes 43 seconds 

n LJ I 
_I I _J 

\ (Minutes-seconds l display) 
- For 59 minutes, 

only 9 is displayed. 
Flashing at a 1 Hz 
rate 

Each time the 
applied voltage at 
the SET pin is 
changed from 
1/2Voo to Voo· 
the display mode is 
alternated. 

'1 ----,1 '-;in 
I L - 1-' 
(Hours-minutes 
display) 
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Surge voltage eliminator Reference: LED display tube (For details, see each 
separate catalog.) r--- ---------· - -·- -.. ·1 

8. Sample Application Circuit using the LC7250 

r,.----,.-----· 

FM FM/ AM display~ 1 I 
select SW .,;,, -_;,M 

:FM 
i local 

+B 

0

s.s LI .ACC SW ~16V I I B 

81 I 

FOWER Si.JPPLY 
(LA570Q) 

Vs,s 

Yoo 

Y'ret 

lNRf 

·--])-, 
rfjj-, i 
•----~ : : : : 

*: Ceramic capacitor. Must be mounted as close to each 
pin as possible. 

I 
I 
I 
I 
I 

2~0600 1 : 

0 ~ II 
LI o-i 0 .. 1 

LC7250 

SL1495 (12hr. system) 
SL2475 (12hr./24hr. system) 
In addition to these, the SL 1427, SL2427, 
Sll 447, SL2447, SL 1711 are available. 

LED display 
tube 

c :s ;.: N 
z ~ ii 

~ ~ i .... a: .... 
!!! Ill .... ' ' 

frT-------,----------,------1 
I I 

"' u ~ ~ I 

FR 
• For clock with month-date function, ! 

~ 
u 
(/) 
N 

remove the STW SW and provide the CLK ! Not required when decimal 
SW only. : point, MHz, kHz are not 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I • For clock with stopwatch, remove the L_ _ _!i11_h_:e_<:!. ___ .J 

CLK SW and provide the STW SW only. 

r 
(") 
-...J 
N 
(J'1 
0 
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9. Proper Cares in Using IC 

1. Accuracy of oscillation frequency in clock application and only frequency display application 
Clock operation: An error of 1 ppm is equivalent to a monthly error of approximately 2.6 seconds. 

Therefore, an error within ±10 ppm must be attained to yield a monthly error within 
±30 seconds. An error within ±10 ppm is attained by adjusting the oscillation frequency 
to within 4.0 x 106 ±40Hz. 

Frequency display only: The count error shown below is attained by adjusting the oscillation frequency to with· 
in 4.0 x 106 Hz±100 ppM (4.0 x 106 ±400Hz). 
AM: ±100Hz 
FM: ±10kHz 

2. How to adjust the oscillation frequency 

osc Cl.It 

LA0252 

I10p 

3. How to improve the S/N 

• For 10pF, 27pF, it is recommended to 
use capacitors having a temperature 
characteristic of 0 ppm. 

• 27pF is a value including a stray capa· 
citance of the board. 

• Connect a probe ( 1 OpF or less, 5Mohm or 
more) to @ and count with a frequency 
counter. 

• Number of digits of counter 
Clock operation 6 digits or more 
Frequency display only 5 digits or more 

• Refer to the OSC characteristic mention­
ed later. 

The main noise source is the 4MHz oscillator and prescaler. Of course, these noise sources must be separated from 
the receiving system as far as possible and further it is recommended to take the necessary measures shown below 
around the LC7250. 
(1) Connect a capacitor of 0.22 µF (ceramic) or 2.2 µF (electrolytic) as close to the Voo pin and Vss pin of the 

LC7250 as possible. 
(2) Separate Voo of the LC7250 from the power line of LED. 

Make the Vss line of the LC7250 thick and short and separate it from other GND line. 
(3) Limit the amplitude of FM prescaler output to 0.7 to 1.0V. 

r 
T 

2SC1175 

SP 86 2 9 
5 6 

~::~"";'" 1 ~sistor 

How to fix Rl, R2, Cl constants 

lout 

Fix the ratio of R 1 to R2 and the constant of Cl so that the following waveform of f out is obtained at 
R 1 + R2 = 5 to 10 kohm, fin= 120 MHz (FM upper limit frequency). 

lout /\ /\ /\ /\ /\. /\]o.7~ 1 Vp-p Obtain the waveform approaching 
/ V V V V V a triangular waveform. 
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(4) If it is necessary to make S/N 60 to 70 dB or more, it is desirable to shield the LC7250 and peripheral circuit 
including the prescaler. 

4. How to correct the error of a frequency displayed 
With a frequency displayed, follow the procedure 
shown below. R2 and T SW are provided for this 
correction. 

(1) How to fine-correct FM frequency displayed 

( 1) Set to the FM display mode. 
(2) For example, receive 80.00 MHz and input 

1/100-divided FM local OSC frequency to 
the Fin pin. 

(3) Set the FM/AM pinto 1/2Voo. 
(4) Adjust FM adjusting variable resistor 

(FM-VR) so that the display becomes 
80.0 and flashing on the 4th digit stops. 

(5) Set the FM/AM pin to Voo. 
(6) This completes adjustment. 

(2) How to fine-correct AM frequency 

( 1) Set to the AM display mode. 
(2) For example, receive 950 kHz and input AM 

local OSC frequency to the Fin pin. 
(3) Set the FM/AM pin to 1/2Voo. 
(4) Adjust AM adjusting variable resistor 

(AM-VR) so that the display becomes 950 
and flashing on the 4th digit stops. 

(5) Set the FM/AM pin to Vss. 
(6) This completes adjustment. 

(3) Operation during fine-connection 

FM/AM SW 

Rl 
22k~s·1. 

r~ \_"T
2
SW J 22k'5'/. 

FM/AM SW T SW 
off 

off 

off 

off 

off 

off 

off 

on 

on 

off 

AM/AM SW T SW 
on 

on 

on 
off 

on 

off 

off 

on (Must go through this state.) 
on 

off 

The counter for frequency display has 4.5 digits and gives 3.5-digit display with the 5th digit discarded. With 
the FM/AM pin set to 1/2Voo. flashing stops when the 5th digit is 4 or 5; flashing at a 2 Hz occurs when the 
5th digit is other than 4 or 5. 
In (1) above, 80.0 display is given at 80.00 MHz±40 kHz of receiving frequency. In (2) above, 950 display is 
given at 950 kHz±40 kHz of receiving frequency. 
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[ Reference Data ] /OSC Characteristic ] 

Note for designing 

(1) C1 = C2 = 43 pF or 68 pF is recommended 
considering the reduced voltage character­
istic (6. F/F). 

(2) It is desirable to make (VSTART Rs) C1 
and C2 smaller considering the stability in 
oscillation. 

(3) C1 = C2 = 27 pF is recommended consider­
ing the balance between (1) and (2) above. 
This value include a stray capacitance of 
the board. In actual applications, it is 
recommended to use a ceramic capacitor 
of 10 pF, a trimmer capacitor of 30 pF for 
C1 and a ceramic capacitor of 27 pF for C2. 
27 pF for C2. 

(4) Oscillation frequency lfoscl of the 
LA0252 must be fixed so that 6.F/4 MHz= 
0 ppm is yielded at C1 = C2 = 27 pF (typ). 
Since Voo. Rs. etc. are also the factors 
that change fosc. information on Voo. 
Rs, etc. should be given to the crystal 
manufacturer. 

(5) 1 ppm equivalent to a monthly error of 
approximately 2.6 seconds 

10. Various Characteristics (See below.) 

LC7250 

N 
(.) 

-(.) 
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~~_.,.--,--~R~o~ur'-.----v~o~o ____ _ 
c ~=~~ 
I 22 IoL = I 5mA 
1- This data applies when current is 
6201---t--- supplied to 1 segment only. 
a: When current is supplied to 
~ 1e all segments, output im-
c: pedance is apparently 
"i 16 increased by approx-
E imately 2 times_ 
~ 14t---t---f-----l----l---""'~---+---+---l 
:;, 
Q. 

~ 121---1-----lf-----l----l---1---+---+-__J 
0 

I0~4---±--~6,___--1,_--18_--19_--+IO-___Ll1 _ _J12 

Supply Voltage, Voo - V 

Vt - voo > 7 r-----r---.---':.........--'==--~----~ 
I ~=~~ 

;"6f-----+---1------lf----l----1---

oj _L_J/ 
g> 5 f-----+---1-------l---v+--__,,"'--l-__ 

~ , > 4f-----+---1-----l-___,._L_q__ __ _j__ _ __J 

] 3 f---f----1---..,,.-L.qv __ --\----l--__J 
e! 17 
~ 2f---+-~4,l./"---l----1----1--____J 
c: IZ 
I~ 0 0~---!,----'-4--~6---aL---'°L--_ __J12 

Supply Voltage, Voo - V 

14 ~-----I-=o=-o~-_V__.:D:..::D~---~ 
<( Ta= 25°C 
E 12 4 MHz, 0.7Vp_p input is -~---'----' 
I applied to Fin-FM pin_ 
§ 10 4 MHz X'tal is connected-+-----1--.,.,,,.~ 
c:
0

• 
8 

to OSC-IN, OSC-OUT ..Y 
externally. V 

·~ / 
.e- 6 17 

~ 4 Y" 
~~ 
:;, 
u 

8 9 10 
Supply Voltage, Voo - V 

Iref - Vref 
a5.---~--~.:...::..;c.......,_:.=~--~--

i v 
I OAt------+---+----1---+--~+------I 

~ y 
c:· 0.3f-----+---1-----lv-~:_-1--__ -1-_--1 

.g / 
~ L_ 
~ 0.21-----+-_L_---+V~"--+----+-----l----I 

~ 0.11-----+v~-+-----1----1---+---
:;, 
u 

744 

Voo= 10.3v 
Ta.=25'C 

2 4 6 8 10 12 

Reference Voltage, Vref - V 

60.------.--,.--,-IO~L=----~V~O~L~--.-T-a.-=-2_5~~~ 

i ~t---f---f-----11------1---+---+~---+~~ 
I 
6 4011---1------1----+---'-

-P'. 

c: 30,t---+---t---1---r-i-----,.c--
~ 
:;, 

~~t---t---i----->,L-,IL-----lf----1---1---'---
:;, This data applies when 
9- current is supplied to 1 seg-
6 10t---M,c_f----J ment only. When current is 

supplied to all segments, output 
current is decr_eased by approximateiy 1 /2. 

0.1 0.2 o.3 o.4 o.5 0.1 o.a 
Output Voltage, VQL - V 

>a.--------.--.----,-V-=t---.---V~oD::_,___~-~~ 
I 
oP' > 7 t---+----,--t---l---f----1----1-__j_--

OJ. 

~6 
0 > 51-----1~ 
"'C 
0 4 t---+---t---l----if-----1---1---+-__J ..c: 
en 
OJ 

~ 3 ,___,___'._'L-.-, -'ie'-vel threshold voltage 

C: 2 Lower standard value 

::?; 1 1---t----lt----if-----l---+---'-----+---J 
~ 
~ 0 =-1 -~---:8.-----l~---,!9---'"---l,10----+----'11 

14 

i 12 

I 
CllO 
Cl 

c:" 8 
0 

·.;:::; 

~6 
·;;; 
en 

Ci 4 
oP' 
c: 
OJ 
I:: 2 
:;, 
u 

Supply Voltage, Voo - V 

Ioo - Ta 
Vss=1ov 
4 MHz, 0.7Vp_p input is 
applied to Fin-FM. 
4 MHz X'tal is connected 

1--.. to OSC-IN, OSC-OUT 

~ 

0-40 -20 0 ~ 40 fl) 80 100 

Ambient Temperature, Ta - °C 
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Vpp - fI(l) 
1.6~-r--~-~~'-'-.--~~--------, 

T a= 25°C, Vp_p = 0.7V 
> 1.4'----+-T>-+-0.2 to 0.4 µF ceramic capacitor 

1 1 _ 2 ~---- is connected across Voo and 
c._ Vss externally. 
~ 1.0 r--r-r--11~t---t--.-+ . t-

~ 0.8 f--+-+--l~-+-+--+-+-1 t +----j'f-+-if-" -+---+-1-+-' -+-' ___, 

-~ I .\ l IT 
~ o.6 l--+-1 +T_,j~r-(i-+-+-+- ·-·-+--+-+-T1--1--+]J_-lf-, _, _ __, 

i ::: r-f--1-JH-lf---+-T+-. ~=:l\:j=i'----=:-... :::-:_,_~1+-+-!+-+--< 
O 10k 2 3 5 100k 2 3 5 1M 2 3 5 10M 3 5 100M 

FM Input Frequency, f1 (1) - Hz 

f1(1) - Voo 

N 100M __ _L Td a\Je --+---+----i 
I Jf---- Upper standar 'i _.., 

I 10M21--- r- t L + 
~ s Ta = 25 C, Vp_p = 0.7V 
i:)' 2 0.2 to 0.4 µF ceramic capacitor 
5; 1M t---+-- is connected across Voo and 
5- V SS externally. 

~ ~ l .....---
;; 100k + I 0 .,,a~'=---"'f'=---+---i 
g. stal':.:o_.,a.,..r ""~"-+---t---t----1 

~ \..O'i'Jef :.;....-} .l 
~,oP--1 1 ± 

6 a 9 10 n 12 13 
Supply Voltage, Voo - V 

100M~~---f~1(~2~)_-_v~o_o~---~ 
N 

I 
I 

N 
Upper_stand~rd val~e -~--· 

:>t--~-voo = 10.Jv 
1--__, __ Vref =av, Vp_p = 0.7V 

i IM 0.2 to 0.4 µF ceramic capacitor 
5i is connected across Voo and 
::J W 100k Vss externally. 

LL 
+-' 
::J 
0. 
c: 

lk~6-~--8!---~9-~10!---~11--12!------c!13 

Supply Voltage, Voo - V 

> 0.7 \ 
I \ Ta=25°C,Voo=10.3V 
lL 0.6 r---1\-i\t-I v ref = av 
r:l.. 0.2 to 0.4 µF ceramic 
~- o.s~I~ capacitor is connected 1 
~ 0_4~ across Voo and Vss 1~_,__,----< J 0.3 ~terlly. rr 
;; 0.2 -+--t--j--i 

g. 0.11--t-t--+--+l\-f"'l':"ld-+--+-+-+-+.j_--+-+-+-j---j 

N 
I 
I 

~ 

> 
" c: ., 
::J 
C" e 

LL 
+-' 

I "'"lr--1-..........-J...1 
0 

10k 100k 1 M 10M 100"1 
AM Input Frequency, f1 (2) - Hz 

fI ( l) - Ta 

!OM 
Upper 1standa,rd value , 

00

1 
1---1---voo = 10.Jv 

.,_>-__ -_-_-;_-_-_-Vref =av, Vp_p = 0.7V 
-0.2 to 0.4 µF ceramic capacitor 

1---1---is connected across Voo and 
sr---t--· Vss externally. 

1M 

a. 100k 
Lower stand~rd vJ;;="_.,...._ _ __,....._-1 

c: 
5 

::!!! 3 
LL 2 

10k """'° -20 0 20 llJ fiO 

Ambient Temperature, Ta - °C 

100M....---.---.---f~I1~2~)_--.T~a-,--,---, 
~ sr----_± Upper standard value -+---+ 
I !OM!-- r I I 

---+--Voo = 10.Jv 
Vref =av, Vp_p = 0.7V 

C IM5f---+--o.2 to 0.4 µF ceramic capacitor 
~ is connected across Voo and 
:8Q ~ Vss externally. 
Iii[ 5 I I 
f:: J- Lower standard value +--
~ 2·~:r:=c:::±:~~;;:+::::::J:=~ ~ 10k ~ 
~ 51---t---+--r---i---r---t---i 

2f---+----t---+---11----i---+----I 
lk -llJ -20 0 20 40 fiO 80 (X) 

Ambient Temperature, Ta - °C 
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CMOS LSI 

LC7253 rill Digital Frequency Indicator with 
Clock Function (F Tube Use) 

® 6288 

USE: 
• FM/SW/MW/LW receiving frequency display and clock for 

automobile and table top radios 
•For automobile clock 

Month-day display, hour-minute display, and stop watch display 

Table of Contents 

O Use, Functions, Features, and Case Outline 

1. LC7253 applied system block diagram . 

2. Sample application ciretJit: 

2-1) FM 5-digit display, MW 4-digit display, 
(no display for SW) with clock . 

. p. 746 

. .. p. 747 

. p. 748 

FUNCTIONS: 2-2) Sample application circuit for frequency display only . . .. p. 748 

•FM receiving frequency display, 5-digit display in increments 
of 50kHz 

•SW receiving frequency display, 5-digit display in increments 
of 5kHz or 4-digit display in increments of 10kHz (up to 
19995kHz) 

• MW/LW receiving frequency display, 4-digit display in in­
crements of 1 kHz 

•Hour-minute display 
•Month-day display and stop watch display 

Either month-day display or stop watch display selectable 

FEATURES: 
1. 1 chip C-MOS LSI for static display 
2. Direct driving of fluorescent character display tube possible 
3. Display changeable either to time or to frequency modes 

3. Sample display at each mode . 

4. Pin assignment . 

5. Equivalent circuit block diagram 

6. Display. 

7, Input/output signal 

8. Pin description 

9. Fine adjustment of frequency display error 

9-1) FM frequency digital (5 digits} display . 

9-2) AM frequency digital (4 digits) display 

9-3) Other cases. 

10. Timing chart. 

11. Operating method 
in Ntmple application circuit of Fig. in 2-1) . 

11·1) Change-Oller of display mode 

p. 750 

p. 751 

... p. 752 

... p. 752 

p. 752 

p. 753 

p. 755 

. .. p. 755 

p. 755 

p. 755 

p. 755 

p. 757 

. p. 757 

4. Digital display of receiving frequency by using FM/SW/MW/ 
LW local oscillation signal of varactor diode, variable capaci­
tor, orµ tuning system, etc. 

11·2) Band change-over when 1n the frequency display mode .. p. 758 

5. Selectable between three MW/LW IF frequencies (+450, 
+455, +469 kHz) 

6. Selectable between two FM IF frequencies (+10.7, -10.7 
kHz) 

7. Adjustable to SW IF frequency of 466 to 472 kHz by variable 
resistance 

8. Fine adjustment of FM/MW/LW display frequency error in­
dependently 
MW and LW ... adjustable within ±2.8 kHz by variable resistance 
FM .......... adjustable within ±140 kHz by variable resistance 

11-3) Change-Oller of clock display mode 

11-4) Setting method of hour-minute 

11-5) Month-day setting . 

11-6) Stopwatch operation 

12. Main specifications . 

13. Main characteristics 

9. Selectable either 12 hour display with PM sign or 24 hour display (PM sign is displayed only when setting.) 

0 Refer to related products on the next page. 
Case Outline 3014A-D421C 
(unit: mm) 

~ » 

p. 758 

. p. 758 

. p 759 

.. p. 760 

p. 761 

p. 762 

c: :: ::~:.-~:::: :J!~ 
~;' 

SANYO: DIP42 

746 



LC7253 

10. Programed on 30-day month and 31-day month (February is set to 29 days.) 
11. Able to be set to a radio time tone with ease 
12. Stop watch can count and display from 1 second to 12 hours 59 minutes 59 seconds 
13. Built-in inhibit pin inhibits the time setting function keeping the display blanked · 
14. 4 MHz crystal is used as a reference frequency. 

• Related Products 
•The models for digital frequency display series LSI LC7250 are as follows: 

Function LC7250 LC7253 LC7253G LC7258 LC7257 

Display Tube LED * Fluorescent character LED * Fluorescent character LED 
display tube display tube 

Display Digit 4 5 (5th digit: 0 or 5) 5 (5th digit: 0 or 5) 5 (5th digit: 0 or 5) 5 (5th digit: 0 or 5) 

Band FM/MW/LW FM/SW/MW/LW 
Clock Function Available Available 

1. LC7253 applied system block diagram 

__ I DEMAND 
Switch oper· I I 
ation section -1 - 1 SET 

~----~--, CTR/tLK 

Fin 

FM/SW/MW/LW 
Available 

Fluorescent character 
display tube 

DIGIT 1-5 

FM/SW/MW/LW 

None 

FM/SW/MW/LW 

None 

Audio Amp SP 

-v 

LC7200 
series 

lotJHz 0 I osc IN LC7253 I 
T OSCOUTu u ;::c~ 

"'I"> i,.~k_~H ~ J~--~-r-~-1 ~-LA-570:--0 ~ 
Vr<I Vrcl r:ri~;fillF SELB: ~ 
D> D kl 0 I tip p 7J,, 0.1,7 

· ' Voe ' ' X'tal: LA0252 (NDK) Equivalent product 
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2. Sample application circuit (digitron display) 

Band and digit IF frequency FM/AM IF-FM 

FM 5 digits +10.7±0.14 MHz (HJ [HJ 

FM 5 digits -10.7±0.14 MHz [HJ [LI 

SW 5 digits +446-472 kHz [HJ [HJ 

SW 4digits +416-472 kHz [L] [HJ 

MW4digits +455±2.8 kHz [LI IHI, ILi 

MW4digits +469±2.8 kHz [LI [HJ, [L) 

MW4digits +450±2.8 kHz ILi [L) 

2-1 I FM 5-digit, MW 4-digit display (no digital display for SW) with clock 

-3'-~Vo--~~~~~~~~..-~~~ 

According to the 
standard of fluorescent 
character display tube, 
-3--6 voltage is 
supplied 

FM 

~M 

IF-AM(1) 

[HJ, [LI 

[HJ, [L) 

[HJ. [L) 

[HJ, [LI 

[LI 

[HJ 

[HJ, [LI 

Note: If the 5th digit is not connected, FW and MW are displayed in 4 digits. 

2-2) Sample application circuit for 
frequency display only 
a. FM 5-digit frequency display, 

MW 4-digit frequency display 

748 

IF-AM(2) 

[LI 

[L) 

[HJ 

[HJ 

[L) 

ILi 

IHI 

rid •9V 
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b. FM 5-digit frequency display, SW 5-digit frequency display, and MW 4-digit frequency display 

A@ 
MW Connect ® and @ 05448 x 2 

+9V 

SW 
VR 
lk 

05448 x5 

::i: ::i: .. 
' u. 
::i: 
u. !!: 

l'1 K 

SET 
DEMAND 

12/24H 

N - i" ::i: 
~ .. 

~ !!: 

pre-sci er 
FM+ 100 
SW+ 10 

+gv 

No MW/LW pre-scaler 

c. FM 5-digit frequency display, SW 4-digit frequency display, and MW 4-digit frequency display 

,- ,- l\A 
1- :,r I I I Cl CJ 

I LI 0 

05448 x 2 

l'1 K 
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3. Sample display at each mode 

3-1) FM display: Display at receiving 106 MHz 

I If I- I I 
I l_I LI. LI 

I /-/ I 1-1 
I !_I If I I -. -

Adjust FM-VR. The best 
condition for receiving is 
where the pin of digit 5 
changes from 'H' to 'L'. 

I I I I- I I I I 
I LI C). 1_1 LI 

Vary FM/AM pin from 
Voo to 1/2 VDD· 
(Adjust ceramic 'ilter 
display error, etc. per 
set.I 

3-2) SW display: Display at receiving 11350kHz 

o SW 5-digit display 

'I ~1,-1,-,I I. _I _I LI 
Vary FM/AM pin from 
Voo to 1/2 VDD· 

o SW 4-digit display 

Vary FM/AM pin from 
Vss to 112 v00. 

3-3) AM display: Display at receiving 950 kHz 

Vary FM/AM pin from I 
Vss to 112 Voo. 

3-4) Time tone setting: Setting to 12:00 PM 

Set to time tone at 
SET pin. 

I 
I 

I 
I 

This turns ON/OFF at 10 Hz where 
display error has not been corrected. 
Stop flashing by adjusting FM-VR. 

This turns ON/OFF at 10 Hz where 
display error has not been corrected. 
Stop flashing by adjusting SW-VR. 

This turns ON/OFF at 10 Hz where 
display error has not been corrected. 
Stop flashing by adjusting SW-VR. 

I I r· ·r This turns ON/OFF at 10 Hz where 
// /- C.f····.,(:·J.·.···.: display error has not been corrected. ::t ~ IJ:.f.i Stop flashing by adjusting AM-VR. 

'-c_ This turns ON/OFF at 
2 Hz at time tone set 
mode. 

I~ 
PM I 

In setting to time tone, minute 
digit changes to 00, and hour 
digits are added by 1 when 
minute display is 30 to 59. 
(Counts over 30 and cuts away 
29 or less.} 

3-5) Hour-minute display: Display at 12:34 

750 

For the hour-minute 
display PM sign is 
always blanked. 

sign. This turns ON/OFF at 
2 Hz at tome tone set 
mode. 

0 in 10's place is 
blanked. 
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3-6) Hour-minute setting: Setting from 11 :23 PM to 11 :45 

sign 
I 

Flashing at a 2 Hz 
rate. 

Set SET pin to VDD 
or V55. In 1.2 
seconds hour digit 
or minute digit 
advances at a 2 Hz 
rate. 

I 
• I 

For hour-minute setting, 
PM sign turns ON in the 
afternoon only. 

'----.--' '------' 
PM t I_ Set ?ET pin to Vss for 
sign setting 

-·---- Set SET pin to VDD for 
setting 

3-7) Month-day display and setting: Setting from September 9 to December 9 

~ 
~ 

In month-day mode, 
0 is blanked. 

3-8) Stop watch display 

Set SET pin to VDD 
or VsS· In 1 .2 
seconds month digit 
or day digit advances 
at a 2 Hz rate. 

o 7 o'clock 00 minute 00 seconds 

I (Minute-second L display) 

Flashing at a 1 Hz 
rate. 

Each time the SET pin 
is set from 1 /2 V DD 
to VDD, the display is 
alternated. 

o 12 o'clock 59 minutes 43 seconds 

Each time the SET pin 
is set from 112 VDD 
to VDD· the display is L (Minute-second alternated. 

display) 

9 only is displayed for 59 minutes. 

-- Flashing at a 1 Hz rate. 

4. Pin assignment 

Digit 4 

'----' 
Digit~ 

Digit 3 

I ll2I ls'I 
'----..,--' '----v----' 

I ! I I_ Set SET pin to Vss for setting. 

_____ Set SET pin to VDD for setting. 

{ J 7JL7JL71 
I (Hour-minute 
I display) 

[_ o is blanked. 

(Hour-minute 
display) 

Digit 2 
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5. Equivalent circuit block diagram 
Segment output 

Fin 

steps 
FM 30 steps 

6. Display 

6-1) Formation and display font 
Time and frequency are displayed using 4 and a 
half digit 7 segment fluorescent character dis­
play tubes as follows: 

Display font I I I I I ,- I 
I t_:J/fO 

6-2) Lighting method 

•Static lighting 

6-3) Display range 
•Frequency (MW/LW) 

000 kHz to 1999 kHz (first digit 'O' is blank­
ed.) 

•Frequency (SW) 
In 4-digit display: 
0.00 to 19.99 MHz (first digit 'O' is blanked.) 
In 5-digit display: 
0.000 to 19.995 MHz (first digit ('O' is blank­
€d.) 

•Frequency (FM): 
DO.DO to 99.95 MHz (first digit 'O' is blank­
ed.) 

•Clock ( 12 hours): 
1:00 to 12:59 PM (first digit 'O' is blanked.) 

•Clock (24 hours): 
0.00 to 23:59 (first digit 'O' is blanked.) / 

752 

Note:rpu has a rated resistance at 'H' level and a high 
resistance at 'L' level. 

I If r1 II 
I If :J LI 

I 
•Stop watch (minute-second): 

0 minute 00 second to 9 minutes 59 seconds 
(first digit 'O' is blanked.) 

•Stop watch (hour-minute): 
0:00 to 12:59 (first digit 'O' is blanked.) 

7. Input/output signal 

7-1) Switching signal 
•Logical 'H' - VDD 
•Logical 'M' - 1 /2 V dd (intermediate level 

between VDD and Vssl 
•Logical 'L' - Vss 

7-2) Fin pin input signal 
•Amplitude· 0.7 Vandover 
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•Fin pin input signal 
FM: 2.0 MHz or less (supply input of 

FM local osc frequency divided to 
1/100) 

SW: 2.5 MHz or less (supply input of 
SW local osc frequency divided to 
1 /10) 

MW/LW: 2.5 MHz or less 

7-3) Reference frequency: 
Use a 4.000000 MHz crystal. 

7-4) Segment output: 
P-channel open drain 

8. Pin description 
8-1) CTR/CLK (counter & clock) input pin 

•Input pin for selection among frequency dis­
play, time, or stop watch 

• 'L' level ... Display of hour-minute and 
month-date 

• 'M' level ... Display of hour-minute and stop 
watch 

• 'H' level ... Display of frequency counter 

8·2) FM/AM (selection of FM or AM) input pin 
•Input pin for changing a frequency counter 

and frequency control.to FM or AM 
• 'L' level ... AM display or 4-digit SW display 
• 'H' level ... FM display or 5-digit SW display 

8-3) IF-FM (FM IF frequency setting) input pin 
•Input pin for designating FM IF frequency. 

FM/AM='H', IF-AM(2)='L' only. 
•IF frequency can be applied at - 10.7 MHz or 

at +10.7 MHz. 
•'L' level ... -10.7 MHz 
• 'H' level ... +10.7 MHz 

8-4) Setting method of AM IF frequency 
•Setting method of MW or LW 

IF 
FM/AM 

IF-FM IF-AM(ll IF-AM(2) 
frequency 

[l] [Hl,[l] Ill Ill +455 kHz 
[L] [HJ ,[l] [H] Ill +469 kHz 

[l] [l] [HJ ,[L] [HJ +450 kHz 

•Setting method of SW 

FM/ IF- IF-AM(1) IF-AM(2) IF 
Digit 

AM FM frequency 

[HJ [HJ [H],[l] [H] 446-472 5 digits 

kHz 

[l] [HJ [H],[l] [HJ 416-472 4 digits 

kHz 

8-5) FM-Fine (IF frequency fine adjustment) input 
pin 

•Fine-adjustment input pin for correcting the 
display error of a receiving frequency by 
means of the ceramic filter for FM-IF, or 
fine-adjustment input pin for correcting a 5-
digit display error of a receiving frequency 
by means of the ceramic filter SW-IF. / 

I 
•Input for supplying a divided voltage by in­

serting a variable resistor between Vref·Vss-

8-6) AM-Fine (IF frequency fine adjustment) input 
pin 

•Fine-adjustment input pin for correcting a 
display error of u receiving frequency by 
means of the ceramic filter for AM-IF, or 
fine-adjustment input pin for correcting a 4-
digit display error of a receiving frequency 
by means of the ceramic filter SW-IF. 

•Input for supplying a divided voltage by in­
serting a variable resistor between Vret·Vss-

• Fine-adjustment range of FM-Fine and AM­
Fine. 
o Range for FM: 

FM-Fine :28 steps settable at 10 kHz 
rate between 10.60 - 10.80 MHz (±140 
kHz), 

o Range for MW/LW: 
AM-Fine :28 steps settable at 0.2 kHz 
rate centering IF frequency (±2.8 kHz). 

o Range for 5-digit SW: 
FM-Fine :Settable at 1 kHz/step be­
tween 446 - 472 kHz. 

o Range for 4-digit SW: 
AM-Fine :Settable at 2 kHz/step be­
tween 416 - 472 kHz. 

8-7 l Fin (frequency) input pin 
•Input pin for supplying input of FM local 

osc frequency divided to 1 /100 for FM dis­
play, for supply input of SW local osc fre­
quency divided to 1/10 for SW display, and 
for supplying input of MW local osc frequen­
cy for MW display. 

•Input signals with an input voltage over 0.7 
Vp-p (Duty 50% with rectangular waves, 
sinusoidal waves may be used.) 

•Maximum frequency: 
2.5 MHz (AM): 2.0 MHz (FM). 

8-8) OSC IN, OSC OUT (crystal oscillation) 
•Input or output pin for crystal oscillation 
•Input or output pin for connecting a crystal 

(4.000000 MHz) 

8-9) Demand (reading time) input 
•Selector input for reading out and setting 

hour-minute, reading out and setting month­
day, and designating the stop watch mode. 

CTR/ClK DEMAND MODE 

[Ml I [l] [HJ Setting by time signal and hour-
minute setting mode 

[M] I [l] [M] Time display 

[l] [l] Month-day display and month-
day setting mode 

[Ml [L] Stop watch mode 

Note: The following method can be used for chang­
ing modes from month-day mode to stop 
watch mode or from stop watch mode to 
month-day mode. 
•In the case of changing modes from month­

day setting mode to stop watch mode: 
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CTR/CLK='M', DEMAND='L', SET='L' ( 1.2 
seconds and over) 

•In the case of changing modes from stop 
watch mode to month-day setting mode: 
CTR/CLK='L', DEMAND='L', SET='L' or 
'H' (1.2 seconds and over) 
o In the mode of setting by time signal, all 

displayed digits are turned ON and OFF 
(2 Hz). 

8-10) SET (time setting) input pin 
•Input pin for setting hour, minute, month 

and day, and starting, stopping and clearing 
of stop watch mode (corresponding system). 
The ordinary position .of this input pin is 
'M'. The input signals for 'L' level and 'H' 
level consist six ways as follows. 

•In the case of setting by time signal and 
hourminute correction mode ~CTR/CLK= 
'L' or 'M'). 

1) 'H' level 
•Hour digit setting 
•Advances at a 2 Hz rate 1.2 seconds after 'H' 

level is supplied. 
2) 'L' level 

o Setting by time signal and minute setting 
mode. 

•Advances at a 2 Hz rate 1.2 seconds after 
'H' level is supplied. 

•Setting by time signal is executed when 
'L' level is turned OFF within 1.0 second 
after. (Counts over 30 and cuts away 29 
or less) 
Carry to higher-order digit is inhibited 
during setting. 

o In the case of month-day setting mode 
(CTR/CLK='L') 

3) 'H' level 
•Month digit setting 
•Advances at a 2 Hz rate 1.2 seconds after 

'H' level is supplied. 
4) 'L' level 

•Day digit setting mode 
•Advances at a 2 Hz rate 1.2 seconds after 

'H' level is suppled. 
Carry to month digit is inhibited during 
setting. 

o In the case of stop watch mode (CTR/ 
CLK='M') 

5) 'L' level 
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•Minute-second display, hour-minute dis­
play and clear. 

•Counter is cleared 1.2 seconds after an 'L' 
level is supplied (Display: 0 minute 00 
second) 

•Display of minute-second and hour-minute 
modes are alternately repeated when turn­
ed OFF within 1 second after 'L' level is 
supplied. 

• In order to show the minute-second / 

/ display, PM output is turned ON and 
OFF at a 1 Hz rate. 

6) 'H' level 
• Start and stop 
•Start and stop are alternately repeated 

when 'L' and 'M' levels are alternately 
supplied. At the clear mode, the counter 
stops and display is provided in minute­
second condition mode, and PM pin is 
turned ON/OFF at a 1 Hz rate. 

8-11) Vref pin (also used for inhibition function) 
•Reference voltage of FM-Fine and AM-Fine 
•This pin is also used to perform the function 

for turning the segment pins OFF, inhibiting 
a SET and DEMAND function, and pre­
venting the Fin amplifier from operating. 
This pin is useful for decreasing the current 
dissipation when a driver stops his or her 
car equipped with a car stereo system. 
'H' level: Normal operation 
'L' level: Segment pins OFF, inhibit of func· 

tion on SET, DEMAND pins. 
Functions of SET and DEMAND pins are to 
be inhibited when in 'L' level, since time 
can be prevented from being misset when 
the indicator is blanked. Amplifier op­
eration is stopped for the purpose of de· 
creasing current dissipation in an amplifier. 

8-12) 12 H/24 H (time display system change-over) 
input pin 
•Input for changing over between displays of 

12-hour system with PM sign and 24-hour 
system. 
'H' level: 12-hour system with PM sign (PM 

sign is displayed for hour-minute 
setting modes only) 

'L' level: 24-hour system 
•Pin connections are shown below: 

I h 

r-'11 
PM c b 

'---Digit 1 .._______/ 

12-hour display 

PM c b 
'---- Digit 1 _____,, 

24-hour display 

8-13) Connection method of 5th digit 
•5th digit is shown for FM/AM='H' only 

To '°'"~o~• ~""~""" -7;1!/ 
f of 5th digit 

b & e of 5th digit 
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Fine adjustment of frequency display error 
(Refer to Fig. in 2-1 ). 
In the frequency display mode (CLK switch 
and STW switch are both OFF) fine adjustment 
can be executed by setting the FM/AM pin to 
level 'M'. voo+9V 

FM/AM S+.22k 
~ To FM/AM pin 

,l 22k 
lT.SW 

Circuit example for setting FM/AM pin to 1/2 
Voo and the operating method. 

The operating methods are shown as follows: 

9-1) FM frequency (5 digits) display (Refer to page 
5) 

Items FM/AM, SW T.SW 

a. Set to FM display mode. off off 

b. For instance, receive 80.00 off off 
MHz; supply FM local osc fre-

quency divided to 1/100 to 

Fin pin. 

c. Set FM/AM pin to off on 

112 vDD· 

d. Adjust FM VR so that 80.00 off on 

is displayed and the 4th 

digit stops flashing. 

e. Set FM/AM pin to off off 

VDD· 

f. Adjustment ends. 

9-2) AM frequency (4-digit MW) display (Refer to 

page 51 

Items FM/AM, SW T.SW 

a. Set to AM display mode. on off 

b. For instance, receive 950 kHz; on off 
feed AM local osc frequency 
to Fin pin. 

c. Set FM/AM pin to on on 

112 VDD 
off on 

d. Adjust AM-VR so that 950 is off on 

displayed and the 4th digit 

stops flashing. 

e. Set FM/AM pin to V55. on off 

f. Adjustment ends. 

I 
9-3) Other cases 

In addition to the example of Fig. in 2-1), 
4-digit FM, 5-digit SW and 4-digit SW are ex­
plained below. 
a. In the case of 4-digit FM 

For 9-1 b., the optimum point is the point at 
which the fine adjustment display by means 
of FM-VR is 80.0, and the segment g of the 
5th digit changes from 'l' to 'H'. 

b. In the case of 5-digit SW 
The adjustment method shown in 9-1 can be 
applied. Feed SW local osc frequency to 
Fin-pin and adjust SW-VR. 

c. In case of 4-digit SW 
The same method as described in 9-3 a. can 
be applied. Supply SW local osc frequency 
to Fin-pin and adjust SW-VR. 

Note: Operation during fine adjustment 
In the case of 5-digit FM display, 5th digit 
counter 0 to 4 is shown as 0, and 5 to 9 as 5. 
Where fine adjustment is executed by means 
of changing the FM/AM pin from Voo to 
half of Voo. the flashing mode stops when 
the numbers of the 5th digit coincide with 
number 2 or 7. Otherwise, the fluorescent 
character display tube turns on and off 
at a 10 Hz rate. This function is true of 
SW 5-digit display. In case of AM 4 digit 
display, 5th digit is cut away. When fine 
adjustment carried out by changing FM/AM 
pin from Vss to half Voo. the flashing 
stops when the numbers of the 4th digit 
coincide with number 4 or 5. Otherwise, 
the fluorescent character display tube turns 
ON/OFF at a 10 Hz rate. Therefore, in the 
example shown in 9-2 as above, 950 kHz dis­
play can be carried out within the range of 
the receiving frequency 950 kHz ±400 Hz. 

+- This mode must be passed through. 

I 
10. Timing chart 

10-1) At time setting (CTR/CLK='L' or 'H') 

Setting by 

Time Signal 
& Minute 
Setting 

DEMAND __}:~lashing (2 Hz) for setting by tim~Flashing stop ::j - -- -- -- ----H 
pin '-s~nal . _...1.._ • --M 

~Mode of setting by time signal hour-mopute ~hour-minute L 
Execution of counting 30---....., setting mode display ---
min. & over and cutting ~over minute digit~ ---H 

SET away 29 min. or less I. 1.2 sec. :f~: at I __ ---M 
pin 

within 1.0 sec. a 2 Hz rate. ______ --------L 
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Hour& 
Minute 
Setting 

DEMAND--d 
pin Setting by time 

signal (2 Hz) 

LC7253 

1 I ~our-minute display 

Flashing stop, ~ 
hour-minute~ Flashing for Flashing stop, 

t settmg mode setting byiime hour minute 
signal (2 Hz) setting mode 

c===== 
---L 

--------H 

----M SET 
pin 
(hour 
setting) 

1.2 sec. Execution of 
hour setting 
(advances at 
a 2 Hz rate) 

~--+-------<----------l 

1.,1 .. ~ 

t ..... Approx. 1 OOms 

1.2 sec. Execution of 
minute setting 
(advances at a 
2 Hz rate) 

10-2) For month-date mode: 
Month-date operation is available by means of the next job execution, because it is unknown whether the 
month-date mode or stop watch mode is set during the power ON phase. 

month-date 
or stop watch 

hour-minute ;:!e: mode ~\:c month-datemode- ------------H 
CTR/CLK-d_i_sp_l_a_y-. -_-_-;_'>11_,.,_ __________ - __ -_-_-"'IJ""_-_-_-_ - - - ·-- - - - -· - ·- - -- -- -- M 

pin 
Execution of month-

- L 

Preparation ! datesetting ---------H 

for month- DEMAND---------. 1-E 1 .2 sec. ~(advances at a 2 Hz - - - - - M 
I I rate) L date at power pin 

ON 

Month-date setting 

month-date 
display at 
month-date 
setting 

SET 
pin 

~----~--------------------H 
--------.,-----,' - ____ I_ -- ----- --- --- - ----- - -- ----M 

-L 

date-month month-data hour-minute display date-month 
. display 1 r display 

display I I month-date setting mode I _ -- - H 
DEMAND f-<--~month-data ., .. o-• ~---- ~10 

-----.. I tf d nmonth-date I .---M 
pin l I se mg mo e . . display : I ! ___ L 

SET 
pin 

1 Execution of 
1.2 sec. 1 date setting 

H r--tiadvances at a 2Hz --_-----~: 
l<E--"'-----~ . 1 rate) ~- -L 
1.2 sec. Execution of I 

month setting I 

10-3) For stop watch mode: 
Stop watch operation is available by means of the next job execution, because it is unkown whether the 
month-date mode or stop watch counter mode is set during the power ON phase. 

Preparation 
for stop 
watch mode 
at power ON 
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CTR/CLK 
pin 

month-date 
or stop stop watch 

hour-minute---~IE'-watch mode~ mode ·---H 

display 1 ---M 

----------' - ------- - -- - - - - - - - - --1- - --- - - - - - ----- -- - -L 

i -------- H 

DEMAND -------------; 
pin 

________ 1---·----------------M 
I 

SET 
pin 

--L 
I · stop watch operation 

IE ,. I.: · 0 min. OOsec display 
1.2 sec. 1 • stop mode . ---H 

I · PM pin turnmg ___ M 
I ON/OFF at 1 Hz rate L 
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•For stop watch mode 

Stop watch 
display change­
over & counter 
clear 

start 
& 

stop 

hour-minute 
display stop watch display -- - -- H 

DEMAND---~ 
pin 

- - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - -- - -M 

-L 

SET 
pin 

. . . h?ur-minute ·min. -sec. display 
m1nute-seco~d hour-minute 1 m1nute-secondf1splay I . st d 
d. I d. I --d- I - - -~ op mo e H 1sp ay 1sp ay i 1sp ay I . clear ---

within 1sec ~ -:::u:;: within 1sec r- 1.2sec4 - - - -- -- - - - --~~ 

hour-minute 
display stop watch display --~-- ---- - -- H 

rDEMAND -----i ---------------------------M 

js
piEnT '----------------L 

count stop -+-count start-+- count stop-+ count start 
---H 

--~n n 1_____ ------M 

pin ·---L 

11. Operating method in sample application circuit of Fig. in 2-1) 
The operating method of Fig. in 2-1 is explained in the following flow-charts. Within LSI either the month­
day function or stop watch function can be used. In this example, when only the CLK switch is provided, 
the circuit can be used as a clock with month-day function, and when only the STW switch is provided, 
the circuit can be used as a clock with a stop watch function. (When both switches are set, change-over 
between both functions is possible.) 

11-1) Change-over of display mode 
a. Clock with month-day function b. Clock with stop watch function 

o STW switch is not provided. o CLK switch is not provided. 

CLK switch ON STW switch ON 

CLK switch OFF STW switch OFF 
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11-2) Band change-over when in the frequency 
display mode 

FM/AM switch ON 

FM/AM switch OFF 

11-3) Change-over of clock display mode 
a. Clock with month-day function 

Month-day/STW switch ON 

Month-day/STW switch OFF 
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I 
b. Clock with stop watch function 

Month-day/S"TW switch ON 

Month-day/S"TW switch OFF 

11-4) Setting method of hour-minute 
a. Setting by time signal 

Hour-minute setting 
switch ON 

Hour-minute 
setting switch OFF 

a 2 Hz rate 



b. Hour-minute setting 

Hour-minute display 

Hour-minute 
setting switch ON 

Hour-minute 
flashing display 

LC7253 

I 

Hour-minute 
setting switch OFF 

-------''----F_1a_s_h_1·n,g at a 2 Hz rate 
11-5) Month-day setting 

" "C 
0 
E 

"' c: 

"i 
~ 

::l 
0 

:I: 

UPPER switch ON 

Stapping of hour-minute 
flashing and normal 
display (hour-minute 
setting mode) 

Waltfn~ tll'fe of 1 ~2 .secondr 

Hour dillit a~nl:ei :; ''. 
eta 2 'Hiri¢e · · · 

When the number of hour 
digits reaches the expected 
number, the UPPER switch 
is to be set to OFF. 

LOWER switch ON 

When the number of minute 
digit reeches the expected 
number the LOWER switch 
is to be set to OFF. 

(continued on the right) 

I 
" "'8 
E 

"' c: 
'E 
ill 
~ 
c: 
0 
:; 

l 

I 

Month-day display 

UPPER switch ON 

Waiting time of .1.2 seconds 

Morith digit advances 
· at a 2 Hz rate 

When the number of month 
digits reaches the expected 
number, the UPPER switch 
is set to OFF. 

Month-dav display 

When the number of day digits 
reaches the expected number, the 
LOWER switch Is set to OFF. 

Month~ dl$p!a'f 
;; ,·1, </ 
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11-6) Stop watch operation 
a. Change-over between hour-minute and 

minute-second 

LOWER switch ON 
(0.1 sec. or more and 
1 sec. or less) 

LOWER switch ON 
(0.1 sec. or more and 
1 sec. or less) 

b. Star.t and stop 
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UPPER switch ON 
(0.1 sec. or more) 

UPPER switch ON 
(0.1 sec. or more) 

I 
"' i 
* :r 
Q. 

.a· 
~ 

J 

l 
Cf) 

() 

~ 
"' fl 
:r 
Q. 

~· 
iii' 
< 

J 

I 

LC7253 

c. Clear 

I 

LOWER switch ON 

LOWER switch OFF 

LOWER switch ON 

LOWER switch OFF 



LC7253 

12. Main specifications 

Absolute maximum ratings/Ta=25°C, Vss=OV unit 

Maximum supply voltage VDD max -0.3-+11 V 

Reference voltage V ref V ref f VDD -0.3-+11 V 

Input voltage V1 -0.3-VDD+0.3 V 

Output voltage Vo Output OFF VDD-20-VDD+0.3 v 

Allowablepower Pdmax Taf+75°C 400 mW 
dissipation 

Allowablepowerat Pd(seg) PM: lloHl<9mA 10 mW 
segment output b & e: I loH I <6mA 7 mW 

Other than above: I loH 1<3mA 3.5 mW 

Operating temperature T opg -30-+ 75 ° C 

Storage temperature Tstg -40-+125 °C 

Allowable operating condition/Ta=25°C, Vss=OV, VDD=7.0-10.0V, Vref=7.0-10.0V,Vreff VDD· 

(Vref=OV, VDD<7.0.) 

min typ max 

Supply voltage vDD(1l All functions operate. 7.0 10.0 

vDD(2) Only clock operates. 4.3 5.0 7.0 

Reference voltage Vref(1) Display-ON o.avDD f Vref f VDD 7.0 10.0 

V ref(2) Display-OFF 0 o.12vDD 

Input 'H' level voltage V1H(1) SET, DEMAND, CTR/CLK o.aavDD vDD 
Input 'L' level voltage V1L(1) SET, DEMAND, CTR/CLK 0 o.12vDD 
Input 'M' level voltage V1M SET, DEMAND, CTR/CLK o.36VDD o.64VDD 
Input 'H' level voltage V1H(2) FM/AM, 12H/24H, IF-FM o,85VDD VDD 

IF-AM(1). IF-AM(2) 

Input 'L' level voltage V1L(2) FM/AM, 12H/24H, IF-FM 0 o.12vDD 
IF-AM(1), IF-AM(2) 

Input frequency f111) Fin (FM/AM=[H] Vpp f; 0.7V 0.6 2 
duty=50% 

11(2) Fin (FM/AM= [L] Vppf; 0.7V 0.4 2.5 
duty=50% 

Operating frequency fopg OSC-IN, OSC-OUT, 4 MHz, 
external X'tal 

3.5 4.2 

Input frequency Vpp Fin (0.47µF ceramic capacitor 0.7 

across VDD and Vssl 

Electrical characteristics/Ta=25°C, Vss=OV, VDD=8-10V, Vref=8-10V, Vreff VDD· 

min typ max 

Input current l1N FM-Fine, AM-Fine, V1=0V or Vref· -1 

Input 'H' level current l1Hl1) IF-FM, IF-AM(1). IF-AM(2), -80 -30 -10 
CTR/CLK, 12H/24H, V1=0.9VDD 

Input 'L' level current l1Ll1) IF-FM, IF-AM(1), IF-AM(2) -3 0 
CTR/CLK, 12H/24H, V1=0V 

Input 'H' level current l1Hl2) FM/AM, V1=0.9VDD -40 -15 -5 

Input 'L' level current l1Li2) FM/AM, V1=0V -3 0 

Middle point setting rs SET, DEMAND 40 70 100 

resistor 

Input floating voltage V1F SET, DEMAND, input floating 0.45VDD o.55VDD 

Feedback resistor at Fin r1(1) Feedback resistor across OSC IN 3 
and OSC OUT 

rf(2) Feedback resistor at Fin 3 

Output 'H' level voltage VoH(1) PM, VDD=8.0V, loH=-6mA vDD-0.6 
VOH(2) b & e, vDD=a.ov, loH=-4mA vDD-0.6 

VoH(3) Segment output other than the vDD-0.6 
above mentioned 
VDD=s.ov, loH=-2mA 

Output leak current IQFF All segment output pins -3 0 
vDD=1ov, v0 ur-av 

Current dissipation IDD11l VDD=10V, fi(1)=2.5 MHz (0.7 Vp-pl. 8 17 
f0 pg=4 MHz (Crystal mounted.) 

IDD(2) VDD=5.5V, fopg=4 MHz (Crystal mounted), 2.5 

Vret=OV 
I ref VDD=10V' Vret=10V' AM-Fine= 0.6 1.5 

FM-F ine=V ref 

Note: Current direction: +sign: Flowing into LSI 

-sign: Flowing out of LSI 

unit 

v 
v 

v 

v 

v 

v 

v 

v 

v 

MHz 

MHz 

MHz 

Vp-p 

unit 

µA 

µA 

µA 

µA 

µA 

k!1 

v 

M!1 

M!1 

v 

v 

v 

µA 

mA 

mA 

mA 
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13. Main characteristics 

> 6 
I 

> 
j 4 
g 
31 3 

~ 
! 2 
'5 
c ·a 1 
'&; 
>~ 0 

lL 

Vt-Voo 

Ta=25°C 

v ]/ L v v 
0 4 6 8 10 12 

Supply voltage, Voo - V 

100-Voo 
14 ~-------~----.----,----~ 

Ta=25°C 
12 4MHz, 0.7Vpp input 

<( is applied to Fin-FM. LJ 
E 101--4MHz X'tal isl v 
I connected to OSC-IN, A 
o OSC-OUT externally. +---+-7""L...J-+----t 
9 y 
g' ~ 

·i y 
"iii 
i5 
c 
~ 
" u 01-----''---~--~--~--~---

6 8 9 10 11 12 

1.6 

1.4 

1.2 

> 1.0 
I 
it o.e 

> 
~- 0.6 

" ~ 0.4 
E .. 
'; 0.2 
a. 
= 0 

10k 
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T\ 

Supply voltage, Voo - V 

. I _! 0 ~ I ! I 
Ta=25 C, Voo=Vref. 

] FM/AM=[H), ceramic 
capacitor of 0.2 - 0.4 

µF is externally connected 
across Voo and Vss. 

~ > l ,.._ 
II 

~ 0 ~ 
0 

~ 
> 

N- v 
100k 1M !OM 100 M 

FM input frequency, f1(1) - Hz 

> 
I 

> 
t 
g 

31 41---+---t----+---+---1--t----r---4 

~ 
! 31----+---t----+---+---1r---t----r---4 

'5 L~J~s!:ta~n~d~ar~d~\~o:;w;.e~r ~n_rn;iit~~~[~ ·a.!: 2 h eshoid voltage _,__ _ _,... _ _, 
'L' level t r 

:z: 
~ 11----+---t----+---+---1r---t----r---4 
:z: u.. 

0 1'--...._-~s'----'---~9---''----1~0--'----,'11 

Supply voltage, Voo - V 

14 ~--.---~-~lc=o-"o'---· T_a _______ ..., 
4MHz, 0.7Vpp input 
is applied to Fin-FM. 

12 1---+---1----+-~4MHz X'tal is connected 
to OSC-IN, OSC-OUT 110 1---+---1----+--externally. t----1 

6 t--.._ v 41~--t~--lf---I 
9 ~ 
~f 
i I 
"iii 4 7V--t----r----. 
i5 
c 
! 

B O'---'---'----'---'----'---'---~ 
-40 -20 0 20 40 60 80 100 

Ambient temperature, Ta - ° C 

vPP. t1121 
o. 8 ~~-r--r-_-r-r 11-:i:,--'-'1;-,-,-.,-.,-.-r-.--i 

Voo=Vref 
O. 7 1---+-l.+-+--+ FM/ AM= I LI -1-+-+--+-,...,..,-+-+-­

T a=250 C 
0.6 ,___._...._+---< Vpp=0.7V 

> o.s 0.2 - 0.4 µF ceramic +--++++-+--+--
! \ capacitor is externally > 

~ o.4 Li\ 1T connected across t-- ~ t-i--
~ I \ .iVoo and Vss· > o 

031--...._4--1+---t---+-+--+---+---<-+-+-"-H>'Lr-+--
~- . \ t;T 
~ 0 2 ~ --+-+-+-1-~-1'---111--+-t-+--1 

!OH--+-~ l/J_ 
~ 010k + 100k 2 1M 10M IOOM 

AM input frequency, fl(2) - Hz 
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100M--~----l_tl~1~)_-V_D~D~--~---
N 
~i: 

, I 

s - -- __ L __ , --- --+- ---1--

i[__ __ -:~, -~S~t-~an~d~· a;rd~::;_u=p-~=p-e=r-=l:_im:_:[t~_°':_::_J,-_=_-_-i-. 
- -----Ta=25°C, 0.2 - 0.4 µF 

ceramic capacitor -­
-----+----- t- - is externally 

~ >------+--~1 --+--------- connected across 
!!l - I Voo and Vss-

I -- r-- I -r--+---+----< 

; IOOk >------1---+---____j___ W"it -·=-+"~-1-----j 
C. - - t· -- I do{O 10\f'Je< 
.!: St"" v 

if 10k - - I-~-~-~t----

100M 

N 

6 1 e 9 w n n a 
Supply voltage, Voo - V 

1111) -Ta 

~ 10M [:__==t::==:::=--======t=~~:=~:o=== 
, Voo;,Vre1=1ov, 

----+ Vpp=0.7V, 
H 

"-;, 

~ c .. 
= 
~ ... 
; 
c. 

100k 

0.2 - 0,4 µF cermaic 
>----~--t------ capacitor is externally 

connected across 
_, ___ Voe and Vss-

Standards lower limit 

,5 
--- - - :_--f=:_ -

c 
ii: 10k 

-lo() ~ 0 20 ~ ~ ~ 100 

i = I'.! 
N 
J: 
:ii 
<I' 

E 
~ 

200 

~ 
I 150 

"' ~100 

"' ~ 50 

0 

~N 

Ambient temperature Ta - °C 

VsTART·llf/4MHz, 6.f/f -C 
~----"--'-i-'------------~ 15 E 

3M c. 

~cd{:hcouT ~ 
l IOI~ 1ot;;-

I c1 LA02s2 c2 I -o 
( NDK) lij 

> 
"' -+----+--+-------< 5 'b 
0 
> 

11121 -Voo 
100M .-----,-------,---,-------,---,------,--, 

5 

__ Ta=25°C, Vpp=0.7V, 
0.2 - 0.4 µF cermaic 

.£::\ 2 capacitor is externally 
c::' 1M r------r---r---r-- connected across 

2 
; 10k r----t-­
c. 

·= c: 
ii: 

N 
:r: 

-Voo and Vss-

8 9 10 11 12 
Supply voltage, VDD -v 

--1~-I 

-·Standard upper limit -

L---f-_ voo=Vre1=10V, 
i ± Vpp=0.7V 

t-----+----r---_-__ -_-r-_-__ 0 . .2 - 0.4 µF ceramic 

13 

~ capacitor is externally 
c 2 ·-----connected across 
!!l 100k >-----+--->-----+--Voo and Vss· J -----Standard lower limit-,------,---, 

i 
,5 
c 
ii: 2 --· 
1k~------------------

-JIJ -20 0 20 ilJ 60 80100 
Ambient temperature, Ta - °C 

lref · Vrel 
0.5 ,.--------,-·----.----.-·--,---,----

~Q4f------+----+--+----~1--___,,L<-+--­

o.J l----+-----t---L_--Vt------T--L+-----r--­

g Q2 r------i----+V--o,,._-+----t----+---

~u. -SO'----+---+--_.,-+-__.,~~--+--+---­
"~ uU 

.;~ -100 

i / t ~ o.1 f------iv_,.L_t----t---+----+----t---

o u c Voo=10.3V 
~ ~ Ta=25°C a 0o 4 6 a 10 12 

-150 .5 Reference voltage, Vref - V c .. 
o i <-+DESIGN NOTES > -200 <------+---->---- -+---+---+---+-----< -5 ~ 

rn o ~ •It is preferable that C1 = C2 = 43 pF or 68 pF 
a::. ! , i5 in view of voltage reducted characteristics 
t: ... ~ ti g (t.f/f). 

0 gi •It is preferable that (VsT ART, Rs) C1 and C2 
.!! ·e are maintained at small values from the view 

i ti> I --+-:~k::=~..:;.3.\F.:.::-=t===F---i point of stable oscillation. 
I'.! c:' I 2 r VI-" 1- • C1 = C2 = 27 pF is appropriate considering 
a: 1 ~ 1 the two above-mentioned points. Please note 
~ ~ t; that C 1 and C2 include the floating capacity of 
:ii E > the substrate, In practice it is better to use a OOL----+---=0------7=:----,'::----:::---:::;----::! 

10 20 30 40 50 ceramic capacitor of 10 pF and a trimmer of 30 
Capacitor, C1=C2-pf pF as C1 and a ceramic capacitor of 27 pF as 

Note) Rs=OQ; 6f/f, VsTART. 6f/4MHz 
C2. It is preferable to use ceramic capacitors 
having a temperature characteristic of 0 ppm. 
An error of OSC frequency of 1 ppm leads to 
a monthly error of approx. 2.6 sec. 
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5-Digit Frequency Indicator 

®786A 

The LC7257 comes in two types: Red LED display (LC7257) and green LED display 
(LC7257F) (cathode common LED). 

Use 
• FM/SW/MW/LW receiving frequency display for car radios, home radios 

Functions 
• FM receiving frequency display (5-digit display in increments of 50kHz) 
• SW receiving frequency display (5-digit display in increments of 5kHz or 4-

digit display in increments of 10kHz (up to 29995kHz)). 
• MW/LW receiving frequency display (4-digit display in increments of 1kHz or 

10kHz). 

Features 
1. 1-chip C-MOS LSI for static display. 
2. Possible to direct drive LED (LC7257), fluorescent display tube (LC7258). 
3. Digital display of receiving frequency by using FM/SW/MW/LW local 

oscillation signal of varactor diode, variable capacitor, or u tuning 
system, etc. 

4. Covers 3 MW/LW intermediate frequencies (+450, +455, +469kHz). 
5. Covers 2 FM intermediate frequencies (+10.7, -10.7MHz). 
6. Covers SW intermediate frequencies of 466 to 472kHz selectable through fine 

adjustment by variable resistor. 
7. Possible to fine-adjust FM/MW/LW display frequency independently. 

MW and LW ----- t2.8kHz adjustable by variable resistor 
FM ------------ t140kHz adjustable by variable resistor 

8. MW receiving frequency display available in increments of 1kHz or 10kHz. 
(10kHz increment: Only for 450kHz of intermediate frequency) 

9. Frequency display locking function. 
10. 4MHz crystal for reference frequency. 

For related products, see next page. 
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Related Products 
· The following are Type Nos. belonging to digital frequency display LSI LC7250 
series. 

Function LC7250 LC7253 LC7253G 
-- -------

Di~l~ LED(anode common) FLT LED(cathode common) 
Di_g_its 4 5(5th d:!g_it:Oor5) 5(5th di_g_it:Oor5) 
Band FM/MW/LW FM/SW/MW/LW FM/SW/MW/LW 
Timef iece With With With 
func ion -

1. LC7257, 7258 applied system block diagram 

_j_ 

tsVC303 

Display 

, I 

I 
·. I 

lu~­
LJ 

I 
LC7200 

~~~ 
series 

Fin DIGIT 1- 5 

LC 7257, 7258 ;:~:A 
1 

T oscou1.. ~ ::.~ v ~ 
··T·1 r L1l1~-~1 --i-i~-1~--I= -1---r -~ 

.... , ' SELECT , O 7tT1 v,.1r~v ... J1 v1,., IT~fi~fil IF t----H-__J 
10k lOklOk ~·v~~ 7J,,. ,i .47u 

x•tal: Equivalent of LA0252(NDK) 
FLT: Equivalent of 7LT-02[LC7258] 
LED: Equ i val en t o-f SL 156 2 [ LC7 257] 
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2. Sallple application circuit 
2-1) LC7257-applied red LED display (cathode common) 

FM 5 digits, MW 4 digits (without SW display) 
SL1562(numeral display only) 

0 lJ C~fil ___ tMHi~ 
- ~-1 ) l 

LI t__~----~~)'O-tz 

Lock release switch 

Note) If the 5th digit is not connected, FM and 
MW are displayed in 4 digits • 
• SL1448, 1032, 1476-04 

2-2) LC7257-applied red LED display (cathode common) 
FM 5 digits, MW 4 digits (10kHz increment) 

766 

+9V 

18 

27p 4MHz,..-----~~------.., 

jffi~ OSC OUT 

To FM prescaler --J01 ~I: IN L C 7 2 5 7 SF ~~ tll 
O.Otu ~ I SW Fine 

To MW local +::-=.J ~ ~J 0. u ! !! t:; :::; ~ 

Vref ii: U: Ix ~ ~ ~ :J: 
lvoo ~ ~a ~~ ~ ~ ~ 
~-------

+9V ---+----t 

niCi signal-------------' 

When lock is released, 
V00 level signal is applied. 

10k 

MW 

+9V 
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2-3) LC7257-applied red LED display (cathode common) 
FM 5 digits, SW 5 digits MW 4 digits (1kHz increment) 

prescaler 
FM+-100 
SW +-10 

+9V ~ 

No MW/LW prescaler 

LC7257 

2-4) LC7257F-applied green LED display (cathode common) 
FM 4 digits, MW 4 digits (1kHz) increment) 

Segment current and power dissipation 

1n 
JO 

in the application circuit in 2-8) 
0.8,--,--....,----,----,---,--16 
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2-5) LC7258-applied FLT display 
FM 5 digits, MW 4 digits (without SW display) 

-3--9Vo-~~~~~-~~-.~~~~~~~~~-~~~~~~~~~ 

A voltage of -3 to 9V is 

applied according to the ..--t==============:;===:=:::!::--.._~r___'+~9v specification for FLT. • :..1:.. 

1--T/.- /-/ I I LI l.i::_f_,-tNHz 
'-d:''..1-; ! I I U L! _I __ f! } I :,'(Hz Equivalent 

of 7LT-02 

Note: If the 5th digit is not connected, FM and 
MW are displayed in 4 digits. 

2-6) LC7258-applied FLT display 
FM 5 digits, SW 5 digits, MW 4 digits (1kHz increment) 

768 

FM 

+9V 

MW 

,- 1\/1 
/- I I 

+9'\/~ 

LOCK signal--

When lock is released, 
Vnn level signal is 
applied. 
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2-7) LC7258-applied FLT display 
FM 5 digits, SW 5 digits, MW 4 digits (1kHz increment) 

+9V 

Prescaler 
F'M -7-100 
SW -7-10 

,"1 I D 1_01 0 
I I_/ J_J 

No MW/LW prescaler 

2-8) LC7258-applied FLT display 

l'1 /( 

56k 

DS448x3 

FM 5 digits, SW 4 digits, MW 4 digits (1kHz increment) 

MW 

+9V 

DS448x2 

•vi v 
I I " 
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3. Sample display at each mode 
3-1) FM display: Display at 106kHz reception 

___ F_M 4 digits 

I r1 I II 
I LI 0. Lt 

O FM 5 digits 

----1 
: 

____ J 
11/ L 
I LI LI. 

Adjust FM-VR. The best condition for 
reception is where pin 5 for DIGIT 5 
changes from "H" to "L". 

I !/ 1 /- If /f Vary 5/4 DIGIT pin / /-/ /- I-/ 
I : LI 0 U 1LI from Yoo to 1/2Voo· I LI If,'·. LI 

~~-~--·~~-~(Correct the display L-___l. _ _._L_~~"------' 

error of a ceramic 
filter used in a 
set.) 

Flashing at a 10Hz rate if the display 
error is not corrected. Adjust FM-VR to 
stop flashing. 

3-2) SW display: Display at 11350kHz reception 

I 11 
Vary 5/4 DIGIT 
pin from Vss to 
112v00 • 

I I I _J 
I I,._/ 

I/ u 
Flashing at a 10Hz rate if the display 
error is not corrected. Adjust SW-VR to 
stop flashing. 

O SW 4 digits 

Vary 5/4 DIGIT 
pin from Vss to 
112vDD· 

----.-~=--.-----, 

I ! J ~I 
I /,'_I 

' 
' 
' 

Flashing at a 10Hz rate if the display 
error is not corrected. Adjust SW-VR to 
stop flashing. 

3-3) AM display: Display at 950kHz reception 

Vary 5/4 DIGIT 
pin from Vss to 
112v00 • 

!J s 
Flashing at a 10Hz rate if the display 
error is not corrected. Adjust AM-VR to 
stop flashing. 

4. Pin .Assignment 

Digit 1 
Digit lo Digit 3 Digit 2 

---------, r-- --------, ~--------, 
"'Oii mu-ct1-111..amui::it1-tt..Qu 

u "' .0 .. 
"' ~ w :I: ~ 

.. 
I~ 

.. 
18 

<( a ~ .. u. ~ :2> c c 
.0 u. u; iL z u 

!!; !!; 0 UJ u "' !!; 
~ a ~ 

,__. ,._ "' 0 _ _____J L_____j 

"' 
0 

Digit5 
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5. Equivalent Circuit Block Diagram 

6 
Fin 

'l£01c;n 

16 
AM Fine :;-r---
FM Fine o----:----­
OSCOUT o--l 

OSC IN 
~I Base 4000000 

counter rput 

-- ----~LOCK 

--~SW Fin~ 

La --1~SFENA 

__ J 'puT 
-=---:J voo 

....__ ____________ v=oo ~ _ -----~ 

6. Display 
6-1) Configuration and display font 

4-1/2~digit, 7-segment FLT is used 
to display frequency in the display 
font shown below. 

Display font 

I _I ~ Lt C C I It 0 n 
I I_ _I I _I LI I 0 _7 LI 

6-2) Lighting system 
Static lighting 

6-3) Display range (The highest-order 
digit "O" is blanked out.) 
• Frequency (MW/LW) 

OOOkHz to 1999kHz 
Frequency (SW) 
4 digits: 0.00 to 29.99MHz 
5 digits: 0.000 to 29.995MHz 

• Frequency (FM) 
00.0MHz to 199.9MHz 

7. Input/Output Signal 
7-1) Switch signal 

Logic "H" VDD 
172VDD(Interme-• Logic "M" ----
diate .level bet-/' 

8 11 9 Note: r has a rated resistance at 
IF FM IF AM2 PU 

IF AM1 "H" level and a high resistance 

,l' 

7-2) 

7-3) 

7-4) 

at "L" level. 

ween VDD and Vss>· 
• Logic "L" ---- Vss 
Fin pin input signal 

Amplitude ----0.5V or greater 
• Fin pin input signal ----

FM: 2.0MHz or less (FM local osci­
llation frequency is 1/100-
divided and inputted.) 

SW: 3.0MHz or less (SW local osci­
llation frequency is 1/10-
divided and inputted.) 

MW/LW: 2.5MHz or less 
Reference frequency 
• Crystal of 4.000000MHz 
Segment output 
• P channel open drain 

8. Pin Description 
8-1) 5/4 DIGIT (FM/AM select) input pin 

• Input pin for setting the frequ~ncy 
counter and frequency control to FM 
or AM use. 

• "L11 level 

• "H" level 

AM display or SW 
4-digit display 
FM display or SW 
5-digit display 
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8-2) IF-FM (FM IF setting) input 
• Input pin for specifying FM IF 5/4 

DIGIT="H" level,IF-AM{2)="L" level 
• IF: -10.7MHz, +10.7MHz 

"L" level ---- -10.7MHz 
"H" level ---- +10.7MHz 

8-3)Setting of AM IF 
• Setting of MW or LW 

5/4 IP-FM IP-AM IP-A us _IF ~~vement 
DIGI I (2) display 
ILJ IFtffLJ iLJ 1-LJ IHJILJ +455kHz lkHz 

. ---· ------- ----------r--
ILJ IHJ_l_L_J _C_H_J_ 11'~ lfl_Ji:_L,J _:f_'1_~~~f{_zl I kHz __ 

~~~ ~H ~~·~~ ~~j-l~c~ 1-1~~-t~~ 
• Setting of SW 

5/4 i IP-FM IP-AM 
DIGITi (I) 

IP-AM 
(2) 

IF Digits 

ILJ 

IHJ I 446 i 5 digits 
~472kHz I 

--t----t----1-----t--
IHJ I !HJ ILJ IHJ I 416 l4 digits 

. _ ~472kHz. 

8-4) FM-Fine (IF fine adjust) input 
• Input pin for fine-correcting the 

display error of a receiving fre­
quency by the ceramic filter for 
FM IF. Fine-adjust input pin for 
correcting the display error of a 
receiving frequency by the cera­
mic filter for IF at SF-ENA="L" 
when in 5-digit SW display mode. 

• Input pin for applying a divided 
voltage by connecting a variable 
resistor across Vref and Vss· 

8-5) AM-Fine (IF fine adjust) input pin 
Input pin for fine-correcting the 
display error of a receiving fre­
quency by the ceramic filter for 
AM IF. Fine-adjust input pin for 
correcting the display error of a 
receiving frequency by the ceramic 
filter for IF at SF-ENA="L" when 
in 4-digit SW display mode. 

• Input pin for applying a divided 
voltage by connecting a variable 
resistor across Vref and Vss· 
Fine-adjust range of FM-Fine,AM-Fine 
OFM 

28 steps settable with FM-Fine at 
a 10kHz/step rate between 10.60 
MHz and 10.80MHz (±140kHz). 

OMW/LW 
28 steps settable with AM-Fine at /' 

772 

/' a 0.2kHz/step rate centering on IF 
(±2.8kHz) 

05-digit SW 
S~ttable with FM-Fine at a 1kHz/ 
step rate between 446kHz and 472kHz. 

<>4-digit SW 
Settable with AM-Fine at a 2kHz/ 
step rate between 416kHz and 472kHz • 

• SW-Fine 
Fine-adjust pin dedicated to SW 
Pin for fine-adjusting SW at SF-ENA 
="H" level. 
Setting to SF-ENA="L" level permits 
SW fine-adjustment with FM-Fine, 
AM-Fine pin. 

8-6) SF-ENA pin 
• Refer to 8-5) SW-Fine above. 

8-7) Fin (frequency) input pin 
Input pin for applying input of FM 
local OSC frequency divided to 1/100 
for FM display, input of SW local OSC 
frequency divided to 1/10 for SW dis­
play, and input of MW local OSC fre­
quency for MW display. 

• Input signal with an inut voltage of 
0.5Vp-p or greater (Sinusoidal wave 
is also acceptable. Rectangular wave 
: Duty 50%) 

• Maximum frequency 
2.5MHz Vnn=6 to 1ov 

~ 3,oMHz Vnn=7 to 1ov 
8-8) US pin 

Pin for providing 10kHz-increment fre­
quency display at MW/LW mode . 

• By setting US pin to "L" level when IF 
is 450kHz (5/4DIGIT=IF-FM="L", IF-AM 
(1)="H" or "L", IF-AM(2)="H"), 10kHz­
increment display is provided. In 
this case, the frequency fine-adjust 
function is not operated, with the kHz 
digit rounded off to the nearest whole 
number. 

8-9) LOCK pin 
When LOCK pin is set to "L" level, the 
display contents are locked regardless 
of the input frequency.(Lock function) 

• When LOCK pin is set to "H" level, the 
lock function is released and the nor­
mal frequency counting operation is 
performed. 

8-10) OSC IN, OSC OUT (crystal oscillation) 
• Input/output pin for crystal oscil­

lation. 
• Input/output pin for connecting a 

crystal (4.000000MHz). 
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8-11) Vref pin (also used for inhibit 
function) 

• "H" level ---- Normal operation 
• "L" level ---- Segment pin OFF 

8-12) Connection method of 5th digit 
• The 5th digit is displayed only 

when 5/4DIGIT="H". 
To switchover 

switch circuitT~ 
g of 5th digit E::::J 

b&e of 5th digit 

9. Fine Adjustment of Freuency Display 
Error (Refer to 2-1). 

5/4DIGIT pin is set to "M" level. 

voo-t9V 

3£ DIGIT l22k 

I---<~r---- To 5/4DIGI1' pin 

bnk 
tl.SW 

The operating procedure is· shown 
below. 

9-1) FM frequency (5 digits) display 
(Refer to page 5.) 

Item 5/4DIGIT SW T.SW 
a Set the display mode off off 
__ to the FM dis_ll_l~. 
b For example, receive 

80.00MHz and apply 
FM local OSC freq- off off 
uency divided to 1/ 
100 to Fin _Rin. 

c Set 5/4DIGIT pin to off on 
__ 1i~n.=-
d Adjust FM-VR so 

that 80.00 is dis-
played and the 4th 

off on 

d~it st<.lll__s flashi~ 
e Set 5/4DIGIT pin to off off 
__ Vnn· 

f This completes adju-
stment. 

9-2) AM frequency (MW 4 digits) display 
(Refer to page 5.) 

Item 5/4DIGIT SW 
a Set the display mode on 

to the AM display. 
t---

b For example, recelV8" 
950kHz and apply 
AM lo~al OSC· freq- on 
uency divided to 1/ 
100 to Fi!!_j)in. 

c Set 5/4DIGIT pin to on 
112vnn· 

off 
d Adjust AM-VR so 

that 950 is dis- off 
played and the 4th 
digit stops flashing 

T.SW 

off 

off 

on 

on 

on 

.c 

~ s.. .c .... 
~ ., 
~ 
"' ., 

J:> 

+-~ ., 
a ., 

"Cl 

~ ., ... .c 
t-4 I' 

l' ----"··-- - --- ~r·"''·'r·" e Set 5/4DIGIT pin to on off 

f i~r~ comp.letea-.adj·u·.:· ---··-------· -
--~tmen_L__________ _ _______ ·- _____ _ 

9-3) Other cases 
Besides the example of Fig. in 2-1), 4-
digit FM, 5-digit SW, and 4-digit SW 
are described below. 

.a) 4-digit FM 
For 9-1) b), the point at which 80.0 
isdisplayed by adjusting FM-VR and 
segment g of digit 5 is changed from 
"L" to "H" is the optimum. 

.b) 5-digit SW (Refer to 2-3).) 
The procedure in 9-1) is followed. 
Apply SW local OSC frequency to Fin 
pin and adjut SW-VR • 

• c) 4-digit SW (Refer to 2-4).) 
The same procedure as for 9-3) a) is 
followed. Apply SW local OSC freque­
ncy to Fin pin and adjust SW-VR. 

Note) Operation during fine adjustment 
In the 5-digit FM display mode, 0 is dis­
played when the 5th digit counter is at O 
to 4; 5 is displayed when at 5 to 9. 
In case of performing fine adjustment by 
changing 5/4DIGIT pin from Vnn to 1/2VDD' 
flashing stops when the 5th digit is 2 or 
7; flashing at a 10Hz rate occurs when 
the 5th digit is other than 2 or 7. 
The same also holds true for 5-digit SW. 
In the 4-digit AM display mode, the 5th 
digit is discarded. 
In case of performing fine adjustment by 
changing 5/4DIGIT pin from Vss to 1/2VDD' 
flashing stops when the 5th digit is 4 or 
5, flashing stops; flashing at a 10Hz 
rate occurs when the 5th digit is other 
than 4 or 5. Therefore, in 9-2) above, 
950 display is given at 950kHz~400Hz of 
receiving frequency. 

9-4) Internal operation for compensating 
frequency display error 

• FM-Fine, AM-Fine, SW-Fine pins are used 
to compensate IF offset. 
When Vref is 8V; 31-step compensation 
is available in the VFine range of more 
than 2V up to 8V. For example, when a 
voltage of 0 to 2V is applied to FM­
Fine in the FM mode, IF is not compen­
sated. However,when a voltage more 
than 2V is applied to FM-Fine, 31-step 
compensation is available in increments 
of 0.01MHz according to the voltage 
applied to FM-Fine (ex. 0.08MHz for 
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6.5V, ----, 0.31MHz for 8V). When 
FM-IF is exactly +10.7MHz, the com­
pensation value is 0.16MHz. 

Note: (Refer to fcoMP vs. VFine 
on next page.) 

10. Main Speci~ications 
10-1) LC7257 
Absolute Maxinlla Ratings at Ta=25°C,Vss=OV 

Maximum Supply Voltage 
Reference Voltage 
Input Voltage 
Output Voltage 
Allowable Power Dissipation 
Operating Temperature 
Storage Temperature 

v00max 
Vref 
Vi 
Vo 
Pd max 
To pg 
Tstg 

Vref~VDD 

Output off 
Ta~70°C 

unit 

-0.3 to +11 V 
-0.3 to +11 V 

-0.3 to v00+0.3 v 
-0.3 to v00+0.3 v 

900 mW 
-30 to +70 °c 

-40 to +125 °c 

Allowable Operating Ranges at Ta=25°C,Vss=OV,v00:6.0 
Vref~VDD 

to 10.0V,Vref=6.0 
min typ 
6.0 

to 10.ov, 
max unit 

Supply Voltage 
Reference Voltage 

Voo 
Vref(1)Displa~ ON 

0.8Voo-Vref~VDD 
Vref(2)Display OFF 0 

6.0 

"H"-Level Input Voltage VIH 5/4DIGIT,LOCK,IF-FM,US, 0.85VDD 
IF-AM(1),IF-AM(2),SF-ENA 

"L"-Level Input Voltage VIL n n 0 
Input Freqeuncy fI(1) FIN,Vpp~0.5V,duty 50%, 0.5 

9perating Frequency 

Input Amplitude 

v00=7 to 1ov 
fI(2) FIN,Vpp~0.5V,duty 50%, 

v00:6 to 7V 
OSC-IN,OSC-OUT,4MHz, 
External X'tal 

fopg 

Fin(0.47uF ceramic capa­
citor across v00 and Vss> 

0.5 

3.5 

0.5 

10.0 v 
10.0 v 

o.12v00 v 
Voo v 

o.12v00 v 
3.0 MHz 

2.5 MHz 

4.2 MHz 

Vp-p 

Electrical Characteristics at Ta=25°C,Vss=OV,v00:8 to 10V,Vref=8 to 10V,Vref~v00 
Input Current 

"H"-Level Input Current 

774 

Im( 1) 

FM-Fine,AM-Fine,SW-Fine, 
V·=OV or Vref 
IF-FM,IF-AM(1),IF-AM(2), 
US,SF-ENA,vi=0.9Voo 

min typ max unit 
-1 1 uA 

-80 -30 -10 uA 
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min typ max 
"L"-Level Input Current IIL( l) IF-FM~F-AM( 1) ,IF-AM(2), -3 0 

LOCK,US,SF-ENA,vi=OV 
-40 "H"-Level Input Current IIH(2) 5/4DIGIT,vi=0.9Vnn -15 -5 

"L"-Level Input Current IIL(2) 5/4nIGIT,vi=OV -3 0 
"H"-Level Input Current II¥~1) LOCK,vi=Vnn 0 3 
Feedback Resistance rf Feedback resistance between_ 3 

OSC-IN and OSC-OUT 
rf(2) Feedback resistance of Fin 3 

"H"-Level Output Voltage VoH(1) a,d,e,b,g,Vnn=8.ov, Vnn-1.8 

VoH(2) 
IoH=-32mA 

Vnn-1.8 b & e,Vnn=8.0V, 

VOH(3) 
IoH=-16mA 
Segment output pins other Vnn-1.8 
than above,Vnn=8.0V,IoH=-8mA 

Output Leak Current IoFF All segment output pins -10 0 

Inn< 1) 
Vnn=10V,VoyT=OV 

8 Current Dissipation Vnn=lOV,ff 1)=3MHz(0.5Vp-p) 17 
fopg:4MHz crystal mounted) 

I ref Vnn=10V,Vref=10V,AM-Fine= 0.6 1.5 
FM-Fine=Vref 

(Note) Current direction: +: Flowing into LSI, -: Flowing out of LSI 

10-2) LC7257F 
Absolute Maxinlla Ratings at Ta=25°C,Vss=OV,a,d,e&g must not be used. unit 

Maximum Supply Voltage Vnnmax -0.3 to +11 v 
Reference Voltage Vref Vref~VDn -0.3 to +11 v 
Input Voltage vi -0.3 to Vnn+0.3 v 
Output Voltage v Output off -0.3 to Vnn+0.3 v 
Allowable Power Dissipation P~max Ta~+65°C 1000 mW 
Allowable Power Dissipation pd(seg) b & e IoL<32mA 64 mW 
of Segment Output other than b&e IoL<16mA 32 mW 
Operating Temperature To pg -30 to +65 OC 
Storage Temperature Tstg -40 to +125 OC 

Allowable Operating Ranges at Ta=2~ 0c,v33:0V,VDD=8 to 10V,Vref=8 to 10V, 

Supply Voltage 
Reference Voltage 

Vref - VDD min 
VDD 8.0 
Vref(l)Displa~ ON 8.0 

o.8Vnn-Vref~Von 
Vref(2)Display OFF 0 

"H"-Level Input Voltage VIH 5/4DIGIT,LOCK,IF-FM,US, 0.85Vnn 
IF-AM(1),IF-AM(2),SF-ENA 

"L"-Level Input Voltage 
Input Freqeuncy 

Operating Frequency 

Input Amplitude 

n n O 
FIN,Vpp~0.5V,duty 50% 0.5 
FIN,Vpp~0.5V,duty 50% 0.5 
OSC-IN,OSC-OUT,4MHz, 3.5 
External X1tal 
Fin(0.47uF ceramic capa- 0.5 
citor across Vnn and Vss) 

typ max 
10.0 
10.0 

o.12vDD 
Vnn 

o.12vnn 
3.0 
2.5 
4.2 

unit 
uA 

uA 
uA 
uA 

Mohm 

Mohm 
v 

v 

v 

uA 

mA 

mA 

unit 
v 
v 

v 
v 

v 
MHz 
MHz 
MHz 

Vp-p 

Electrical. Characteristics at Ta=25°C,Vss=OV,Vnn=8 to 10V,Vref=8 to lOV,Vref~V~n 
min typ max unit 

Input Current FM-Fine,AM-Fine,SW-Fine, 
vi=OV or Vref 

-1 1 uA 
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"H"-Level Input· Current IIH(1) IF-FM,IF-AM(1),IF-AM(2), 
min 
-80 

typ max unit 
-30 -10 uA 

"L"-Level Input Current 
US,SF-ENA,v.:0.9VDD 

IIL(1) IF-FM.I.!F-AMt1),IF-AM(2), 
LOCK,US,SF-ENA,vi=OV 
5/4DIGIT,vi:0.9VDD 
LOCK,vi=VnD 
5/4DIGIT, vi =OV 

-3 0 uA 

"H"-Level Input Current 
"H"-Level Input Current 
"L"-Level Input Current 
Feedback Resistance 

-40 
0 

-3 
Feedback resistance between 
OSC-IN and OSC-OUT 

-15 -5 uA 
3 uA 
0 uA 

3 Mohm 

rf(2) 
"H"-Level Output Voltage v0H(1) 

Feedback resistance of Fin 
b&e,Vnn=8.ov, Vnn-1.8 

3 Mohm 
v 

Output Leak Current 

Current Dissipation 

IoH=-24mA 
Segment output pins other Vnn-1.8 
than above,Vnn=8.0V,IoH=-12mA 
b & e,Vnn=8.0V,IoH=-24mA, Vnn-2.8 
when current flows into all segment outputs 
Segment output pins other Vnn-2.8 
than above,vnn=8.0V,IoH= 
-12mA,when current flows into all 
segment outputs 
All segment output pins -10 0 
Vnn=10V,VouT=OV 

8 17 

v 

v 

v 

uA 

mA 

Iref 

Vnn=10V,fr(1)=3MHz(0.5Vp-p) 
fopg:4MHz{crystal mounted) 
Vnn=10V,Vref=10V,AM-Fine= 0.6 1.5 mA 

(Note) Current direction: 

10-3) LC7258 

Absolute Maxilala Ratings at 
Maximum Supply Voltage 
Reference Voltage 
Input Voltage 
Output Voltage 
Allowable Power Dissipation 
Allowable Power Dissipation 
of Segment Output 

Operating Temperature 
Storage Temperature 

FM-Fine=Vref 
+: Flowing into LSI, -: Flowing out of LSI 

Ta=25°C,Vss:OV 
Vnnmax 
Vref Vref~VDD 

unit 
-0.3 to +11 V 

Vi 
Vo 
Pd max 

Pd(seg)max 

Topg 
Tstg 

-0.3 to +11 V 
-0.3 to VDn+0.3 v 

Output off -0.3 to VDn+0.3 v 
Ta~70°c 400 mW 
a,d,e&g: IoH <12mA 14 
b&e: IoH <6mA 7 mW 
Other than above IoH <3mA 3.5 mW 

-30 to +70 °c 

mW 

-40 to +125 °c 

Allowable Operating Ranges at Ta=2~°C,Vss=OV,VnD=6.0 
Vref-VDD 

to 10.0V,Vref=6.0 to 10.0V, 
min typ max unit 

Supply Voltage 
Reference Voltage 

vDD 
Vref(1)Displa~ ON 

6.0 10.0 v 
6.0 10.0 v 

o.8Vnn-VrerhDD 
Vref(2)Display OFF 0 

"H"-Level Input Voltage VIH 5/4DIGIT,LOCK,IF-FM,US, 0.85VDD 
IF-AM(1),IF-AM(2),SF-ENA 

"L"-Lev~l Input Voltage VIL n n O 
Input Freqeuncy frl1) FIN,Vppf0.5V,duty 50%, 0.5 

Vnn=7 to 1ov 
fI(2) FIN,Vppf0.5V,duty 50%, 

VDn=6 to 7v 
0.5 
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VDD v 

0.12VDD v 
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Operating Frequency fopg 

Input Amplitude Vpp 

LC7257, 7258 

OSC-IN,OSC-OUT,4MHz, 
External X'tal 
Fin(0.47uF ceramic capa­
citor across v00 and v33) 

min typ 
3.5 

0.5 

max unit 
4.2 MHz 

Vp-p 

Electrical Characteristics at Ta=25°C,Vss=OV,v00:8 to 10V,Vref=8 to 10V,Vref~VDD 
min typ max unit 

Input Current -1 1 uA 

"H"-Level Input Current 

FM-Fine,AM-Fine,SW-Fine, 
v.:OV or Vref 

IIH(1) IF-FM,IF-AM(1),IF-AM(2), 
US,SF-ENA,v.:0.9Voo•LOCK 

-80 -30 -10 uA 

"L"-Level Input Current IIL(1) IF-FM~-AMt1),IF-AM(2), 
LOCK,US,SF-ENA,v1=0V 
5/4DIGIT,vi=0.9VDD 
5/4DIGIT,vi=OV 

-3 

"H"-Level Input Current 
"L"-Level Input Current 
Feedback Resistance 

rr(2) 
"H"-Level Output Voltage v0H(1) 

Output Leak Current IoFF 

Current Dissipation I 00 

Iref 

Feedback resistance between 
OSC-IN and OSC-OUT 
Feedback resistance of Fin 

-40 
-3 

a,d,e,b,g,VDD=8.0V, v00-1 
IoH=-2mA 
b & e,v00:8.0V, v00-1 
IoH=-1mA 
Segment output pins other v00-1 
than above,v00:8.0V,IoH=-0.5mA 
All segment output pins -3 
Voo=10V,VouT=-8V 
Voo=10V,fr(1)=3MHz(0.5Vp-p) 
fopg=4MHz(crystal mounted) 
v00=10V,Vref=10V,AM-Fine= 
FM-Fine=Vref 

-15 

3 

3 

8 

0.6 

0 

-5 
0 

uA 

uA 
uA 

Mohm 

Mohm 
v 

v 

v 

0 uA 

17 mA 

1.5 mA 

(Note) Current direction: +: Flowing into LSI, -: Flowj_ng out of LSI 

vt - Voo Vt - Voo > 
> 7 I 8 

Ta=25°C .., 
;: 6 ----- --- ::: 7 

.; I <II 
I ~6 

~5 +-~ .., .., ..... 
..... ~ 5 0 ___ J ______ > 4 

't:l 
't:l ..... 4 
..... 0 
0 3 .c 
.c gi 3 OI 
<II ... .a 2 

.c 
!-< 2 

!-< .., 
c 1 ::s .... §" 1 

"" H 

""' 0 ~ 5 6 7 9 10 11 ~ 05 7 8 9 10 11 
> Supply Voltage,v00 - v 

..... :z: rz. 
Supply Voltage,v00 - v 
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l1i 14 

I 12 

"' "' H., 10 
c: 
0 
'j 8 

~ 
';j 6 ., 
..... 
"'4 .., 
c: 
Q) 
... 2 ... 
" u 

0 

roo - Voo 

6 9 11) 

supply Voltage,Vnn 
11 

- v 
12 

1.6 r--..-.--.--..-~-Vr-P.,.P_--.-f-=-1 ""'(1"')_~1T-,a~-=25~c~ 
> t.4 t---t-+--t--+--+-+-+--+-"-+-·_I Voo=Vref 

1 ! 0.2 to 0.4uF 
ii, 1.2 .. ceramic capa 

>ii. citor is ex-
ternally f 1.0t--+.1\.-+. -+--+-+-1-+-+--1:-+-~~~~er~TitDed a~~ 

...,·o.e ..... N t-1-- Vss· 
~ 0.6 ! ?- I ~ r--+- --t--++-r-;---t-t--, ,_ > t-t--1 
< Ii II . ;:: 
~ 0.4 \ - t-- £5 t-t-+--i 

~ ~ 
H 0.2 !--+-11--t--,,_,..cl--t-t---t·-f-+--+-- -H-f-

~ v 
oL..\.+-i~--.l-..l-J:::t:::::t::i;:::t:~_.J,__,!__J__J 
10k 100k 1M 10M 

FM Input Frequency,fI(1) - Hz 

fr(ll - voo 
N100Mr--~--r---r-~--,---.--~-~ 

:>::: :>----+---+--~--t------j-'t---+----1 

lf-t==;;~~~~~~~~v~a~-l~u:e::uJp:p:~:r:_Jl:im=i=t::J.::==:.=j 2 reference 
,:: 10M 

~H --+--
I l';' r----+-----+------__ 0.2 to 

~ 1M t----+---t--­
:> 
Cf' 
Q) ... 
r.. 
.., 100k t----+---t----+--
5. c: 
H 

c: 
...; 
r.. . 

100M 
N 

:>::: 

7 8 9 10 ,, 12 13 
Supply Voltage,Vnn - V 

f11)-Ta 

reference value upper limit. 
-;::: 10M I 

H 
~ 

.,._---+--+---+·--+ Voo=Vrer= iov 
3>---+---t----+----.-Vpp = Q. TV 

>. 2. 10.2 to 0.4uF ceramic 
g 1M capacitor is exter-
<ll g. nally connected 
f across v00 and V s· 
r.. 

100k ... 
" "'" s:: 
H 

c: 
...; 
r.. 
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-20 0 20 40 60 80 100 
Ambient Temperature, Ta - 0 c 

< 14 I DD - Ta 
El j .

1
. 4MHz, 0. 7Vp-p input 

1 12 t-----r--I-----+- i~ applied to Fin 
t:> i I pin. 

...f' I r 4MHz x Ital is 
-w ~ l s:: ~-externa ly connect 
~ d to OSC-IN, OSC-
°:G & _--L t-OUT. 
_;:- ! [ f -1ov i 
~ 6 1-----rl_T_ 
~ 4 . i -· __J__j ___ 7V -

~ I I I 
~ 2 l-t----t·--t---t---+---i 

O>---+---f---+---t----+--___,--~ 
-40 -20 0 . 20 40 60 80 100 

Ambient Temperature,Ta - 0 c 

o.e ~~~~--V_p_p _-_f-rI-..(~2 ,.___~~-~ 

tOOM 
Input 

fr (2) - Voo 
100M r--~--,----r--+---,r---,-----,---, 

N limit. 
:i:: value upper 

2t~r~e:rge~r~e~n~c2e:::::r::::~~'.'.'.1:::::;~;-----j 
~ 10M Ta=25°C 
N -----Vpp=0.7V 

~ 1M2'---+---t---+---+-~' _---0.2 to 0.4uF 
- r ' ceramic capa 

l';' ----- --citor is ex-
~ 2 ternally 
5-mk -·connected ac 

f s 
r.. ..., and 

~'""""1----+-----+-----=-t-Vss· 

7 8 
Supply 

9 10 11 
- v 

12 13 
Voltage,Vnn 

N 
:>::: 

100M f I ( 2 } - l:a 

,,.._--+---+- I :++----1-+----1 
2 ~~efer~nce valUe upper iim1t. 

10M 1=4 s g- -V00-lfrer-1ov 
~H 2!---t----- - -vpp=0.7V 

IM t----+---+----+ 
>. 5 _I0.2 to 0.4uF ceramic 
g capacitor is exter-

N 

~ 1CXlk 21------1---~r----;-J nally connected 
<ll I across Von and Vss· 
t; sf-~et'erence Value lower "limit. -t-'-"~ 

2r---- 1-----i --j -~ 
~ 10k +---+----t----+-----1 

! 5 + 
c: 2 -1-t-----~-----i------~ 

..... 1k 
r.. -40 

+--

-20 0 20 40 60 80 
Ambient Temperature,Ta - 0 c 
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""' Q) 

~El 
0 0. 

0. ., 
::c I 

~ .... ..... 
El .... 
0 <l 
r!::N' 
... 0 
0 • 
... -... 0 
~ >. 

.0 
0 
Cl) 
0 .... 

0 5 

200 

150 --

100 

LC7258 
Ta=25°C 

8 9 10 

Voltage 1 V00 - V 

VsTART.4f/4M~z.4f/f - c 
3M 

oscd{;:hour 
~DI~ 

11 

50 l Cl LA0252 C2r 
>----+--\---+---- ( NDK) 

0 

-so - ~-4___,_____._------< 
- I 

-100 

~ > -150 ---f-
."I I 

El 
0. 

"' 15 
I 

.... ..... .... 
<l 

10> 

"' 
""' c: 
"' 
> 
"' 5 II 
t:l 

>t:l 

c: 
Q) 
.c 

0;.. 
0 
Cl) 
0 .... 

c: .... 

..., 440 
;;;I 
0. 

~ 420 
0 

@ 

0 

~ 05 

.... ().1. 
Q) ... 

H 

§ 0.3 
..... ..., 
"' 0. 
·;;i 0.2 

"' ..... 
t:l 

~0.1 
Q) ... ... 
;;;I 

0 0 
0 

-1 -2 -l -4 -5 -6 
Output Current,I0L mA 

!ref - Vref 

y 
%1 

I 
Voo= 10.3v 
Ta=25°C 

2 ' 6 e w a 
Reference Vo~~_?ge,Vref - V 

~-200 --+---+---+-- -s ~ <-- Desgin Notes 
i ~ ~ view of voltage reduced characteristic 
rr.rll >~ 4 >----+-----+·--+-----+---~--+----< ~ ( f If). 

~ g ~ small as possible in view of oscilla-
~ > t:l ..., ._. tion stability. 

Cl) 0 the two points mentioned above. C1 C2 
~ ~ include the stray capacitance of the 
~ ~ substrate. In actual applications, it 
;-g_ g is recommended to use a ceramic 
~ ~ o0 capacitor of 1 OpF and a trimmer 

~ 1() 20 30 40 
i:i::Cll't capacitor,c1"c2 capacitor of 30pF for C1 and a ceramic 

j capacitor of 27pF for C2. It is 
~ Cl) desirable to use ceramic capacitors 

Note) M/r,vSTARr•M/4MHz: Ro:=ooo having a temperature characteristic of 
Oppm. 

Rour - Voo 
LC7257 

-32mA Seg 10,d,e & g 

0 ~6--'----±-,--'--->-__J--9'----'------,,1 

Supply.Voltage,V00 - V 

Rour - IoL 
160~--~--~---~--~--~ 

~ Note) Segment outputs 
o other than Seg 1, 

LC7257 

' 140 a, d , e&g, Seg 5, b&e ----r-------2 

2 I __J1 

;,20 \.----+- --
() 

§ 

""' Q) 100t------+----

lr 
H 

..., I -~;;o;;:~==~-!~O~V----4==:-o:::-:::f =::::==-j & aor ..., 
6 

60 0=----_~4----~8----~,2,__ ___ ~,6---_-,,!.20 

Output Current,IoL - mA 
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LC7265, iii·· 7266 .... ····· 
CMOS LSI 

Received Frequency Display for 
Radio Receivers 

' .. 
®11978 

The LC7265 (for use in LED display applications), LC7266 (for use in fluorescent 
display tube display applications) are !Cs designed to count the local oscillation 
frequency of each band of FM, MW, LW and to display the received frequency. 

Applications 
Displays received frequency in radio receivers. 

Features 
(1) Displays 

LC7265 
LC7266 

received frequency of each band of FM, MW, LW 
LED static display 
FL static display 

(2) Counts 
(3) Number 
(4) Covers 

local oscillation frequency and displays received frequency. 
of display digits : FM - 5 digits, MW - 4 digits, LW - 3 digits. 
intermediate frequencies shown below. 

(5) 
(6) 
(7) 

(8) 
(9) 

(10) 

FM 

MW,LW 

+10.700, +10.725, +10.750, +10.675 MHz 
-10.700, -10.725, -10.675, -10.650 MHz 
+450kHz lQkHz Step display 
+450kHz lkHz Step display 
+455kHz lkHz Step display 
+469kHz lkHz Step display 

Contains blanking circuit to turn off display. 
Contains hold circuit to hold display contents. 
Uses crystal resonator having 7.2MHz reference frequency. 
Uses LB3500 (+8 prescaler) jointly at the time of FM reception. 
Supply voltage Von : 4. 5V to lOV 
Package : DIP42S 

Caae Outline 3029A-D28SIC 
(unit:mm) 

SANYO: DIP28S 
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Pin Assignment 

digit 4 dl~t 3 digit 2 " digit 1 

l"O ... , ... IO 11.1:1 .... IU l"V '" ,_ .~ l.O IQI IU l"D IV .... I'd Ii Ii 

digilS 

Equivalent Circuit Block Diagram (LC7266) 

AMI 

1/144000 counter 

Note) For the LC7265, attach - (bar) to output segment symbols •• 

/ /. 

"-: A1F2 
AIFI 
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1. Display 
(1) Display font 

/, 7 ]LfC,b -, 11 Ct n 
I 0 _7 LI 

(2) 

(3) 

2. Pin 
( 1) 

Lighting system 
Static lighting 

Display range (High-order 1 digit 
FM ----- 00.00MHz to 199. 95MHz 
MW.LW ----- OOOkHz to 1999kHz 

Description 

: zero blanking) 
50kHz step 
lOkHz or lkHz step 

atog,E&C,n&e,:mrz,JmZ ----- LED(LC7265) 
a to g,b&c,b&e,MHz,kHz ----- FL (LC7266) 

¢.Yoo 

~uFL drivu 

J 
(2) VDD,Vss ----- Power supply pins 
(3) XrN,XouT ----- Crystal resonator or input amp. pin 

4-r 'j o"-*;~ 
(4) FIF(l) ,FIF(2) ,FIF(3) ----- FM IF select pins 

FIF (1) 0 t 0 0 0 1 1 1 
FIF(2) 0 0 1 1 0 0 1 
FIF(3) 0 1 1 0 1 0 1 0 

IF(MHz) +10. 700}+10. 725 +10.675 +10.750 -10.700 -10.725 -10.675 

(5) AIF(l),AIF(2) -----AM IF select pins 

AIF(l) 0 0 1 1 
AIF(2) 0 1 0 1 

IF_{_kHz_l_ +450(2) +450(1) +455 +469 

1 High level (VDD) 
o Low level (Vssl 

(Note) 450kHz(l) : lOkHz step display 
Others : lkHz step display 

(6) HLD -----Display contents hold pin 

1 
1 
1 

-10.650 

Normally, this pin is set at high level. To hold display contents, this 
pin is set at low level. Connecting time constant circuit to this pin 
makes it possible to hold display contents for a certain period of time 
at the time of FM/MW.LW band selection. 

Internal clock 

A/F __J Depending on C, R 

iiLD L=:£---- I - ~ 
I Threshold voltage of s 

Display =ntents hold 

rJ 
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(7) BLK 

LC7265, 7266 

Display blanking pin 
Voo 

Example of blanking misdisplay at the time of 
application of power. 

(8) FMI,AMI Local oscillation signal input pins 
FMI For FM, O. 7Vp-p input sensitivity 
AMI----- For MW, LW, 1.0Vp-p input sensitivity(VDD=8tol0V, 

fIN=0.5 to0.9MHz) 
0. 5Vp-p input sensi ti vi ty (other than above) 

(9) A/F ----- FM/MW, LW select pin 
FM -------- Pin open or high level 
MW,LW ----- Low level 

(10) 50Hz ----- 50Hz time base output pin 

(11) TEST ----- LSI test pin: Normally open or connected to Vss. 

Application Circuit (Using LC7265 jointly with LC7220 series) 

LC 7220 series 

0 
~ 
u. 

<---- -LN-S8-8(NDK) 

z w 

~~ 
Cl. 

~ ~ HC-18/U(Kinseki) 

0 

I- Cl 
lfl ~ w 
I-

I~ ~ ~ 

T T T 
I~ I~ 

l C 7 2 6 5 (LED) 

I~ 10' ltn I" 
lt:J 1J I~ IOI~ 

I~ 
c 
x 

0 ~ 
0 

' 
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4. Main Specifications 
4-1. Main Specifications for LC7265 

Absolute Maximum Ratings at Ta=25°C,Vss=OV 
Maximum Supply Voltage VDornax -0.3to+ll 
Input Voltage VIN All input pins -0.3 toVDD+0.3 
Output Voltage Vo(l) XouT,HLD,50Hz, -0. 3 to vD0 +o. 3 

output: OFF 
Allowable Power Dissipation Pdmax Ta"65°C 
Allowable Power Dissipation 

. ...~ 
Pd(seg) MHz ,E"&C,b&e, VDD=4. 5 to 

of Segment Outputs 6,5V,IoL=33rnA 
Allowable Power Dissipation Pd(seg) Other outputs,VoD=4.5 
of Segment Outputs to 6,5V,IoL=l6.5rnA 
Allowable Power Dissipation Pd(seg) MHz ,b&c ,b&e, VDo=6. O to 
of Segment Outputs lOV,IoL=36rnA 
Allowable Power Dissipation Pd(seg) Other outputs,VDo=6.0 
of Segment Outputs to lOV,IoL=l8rnA 
Operating Temperature To pg 
Storage Temperature Tstg 
Output Voltage Vo(2) Output pins other than Vo(l) 

A 11 owab le Operating Ranges at Ta=25 °c, Vop=4. 5 to lOV, Vss=OV • min 
4.5 Supply Voltage VDD 

Input "H" Level Voltage VIH (.1) 
Input "L" Level Voltage VIL(l) 
Input "H" Level Voltage VIH(2) 
Input "L" Level Voltage VIL(2) 
Input Frequency fIN(l) 

A/F ,BEK o. 7Voo 
A/F,BLK 0 
FIFl 1 FIF2 ,FIF3 ,AIF1,AIF2 Q.9Vro 
FIF1,FIF2,FIF3,AIF1,AIF2 0 
FMl, sine wave , capacitive 
coupling,AMI,VIN(l)=0.7Vp-p 

1 

" fIN(2) AMl,sinewave,capacitive 0.5 
coupling,AMI,VIN(2)=0.5Vp-p* 

550 
30 

15 

25 

12 

-30 to +65 
-40 to +125 

typ 

Oto 15 

max 
10 

VoD 
0.3Voo 

VDD 
o.1v00 

18 

3 

unit 
v 
v 
v 

mW 
mW 

mW 

mW 

mW 

oc 
oc 
v 

unit 
v 
v 
v 
v 
v 

MHz 

MHz 

Input Amplitude 
fIN(3) XIN 0.2 
VIN(l) FMI,sinewave,capacitive O. 7 

coupling,fIN(l)=l to 18MHz 
VIN(2) AMI ,sine wave ,capacitive O. 5* 

coupling,frn(2)=0.5 to 3MHz 
VIN(3) XIN,sinewave,capacitive 1.0 

coupling,frn(3)=0.2 to 7.5MHz 

7.5 MHz 
o.9VDD Vp-p 

o.9Voo vp-p 

o.9Voo vp-p 

Segment Current Iseg(l) MHZ ,b&e ,b&c O 30 rnA 
" Iseg(2) Other outputs O 15 rnA 

*:For frn(2)=0.5MHz to 0.9MHz and VDD=8 to lOV,Vrn(2)min=l.OVp-p applies. 

Electrical Characteristics at Ta=25°C,VoD=4.5 to lOV,Vss=OV min typ max unit 
Input "H" Level Current IIH(l) FIF1,FIF2,FIF3)V -v 0 

AIF1,AIF2 I- DD 
Input "L" Level Current 

Input "H" Level Current 
Input "L" Level Current 
Input "L" Level Current 
Input Floating Voltage 
Input/output "H" Level 
Leakage Current 

IIL(l) FIF1,FIF2,FIF3)V -v 
AIF1,AIF2 I- SS 

Irn(2) 
IIL(2) 
IIL(3) 
VIF(l) 
IoFF(l) 

BEK VI=VDD 
BEK VI=Vss 
A/F vI=Vss 
A/F VI=open 
HIJJ,output off, VI=VDD 

0 

0 
0 

20 
o.av0 D 

0 

10 

10 

2 
2 

500 
VoD 

2 

Output "L" Level Voltage VoL(l) 
Input "H" Level Threshold Vth 
Voltage 

HLD,Output on,I0 =lrnA 
HLD 

0 1 
o.4VoD 0.5VoD 0.7~0 

Output "L" Level Voltage VoL(2) b"&e",b&c,MHZ 
VDo=4. 5 to lOV, IoL=30rnA 

Output "L" Level Voltage VoL(3) Segments other than abo_ve 
VDo=4.5 to lOV ,IoL=l5mA 

784 
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uA 

uA 
uA 
uA 

v 
uA 

v 
v 

v 
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Output "L" Level Voltage VoL(4) 
Output Off Leakage Current IoFF(2) 

Current Dissipation Inn 

4-2. Main Specification for LC7266 

50Hz,I0 =0.2mA 
All segments output pins, 
Vo=l3V ,outpu-t off 
FM mode, A/F=open or Vnn 
fIN(l)=l8MHz,O. 7Vp-p or 

(AMmode,A/F=Vss ,frn(2)=) 
3MHz,0.5Vp-p 
fIN(3J=7.2MHz,1Vp-p 
FIF1,FIF2,FIF3=Vnn 
AIF1,AIF2=Vnn 
HLD,BLK=Vnn 
Other pins open 

Absolute Maximum Ratings at 
Maximum Supply Voltage 

Ta=25°C,Vss=OV 
Vnnmax 

min 
0 
0 

0 

typ max 
1.0 

10 

18 

-0. 3 to +11 

unit 
v 

uA 

mA 

Input Voltage 
Output Voltage 

VIN -o. 3 to Vnn+O. 3 

unit 
v 
v 
v VO(l) XouT•HLD,50Hz,output: -o. 3 to Von+o. 3 

OFF 
Output Voltage Vo(2) 

Pdmax 
Pd(seg) 

~~u~ pffls other 
Ta<. 75J>c 

Vnn-20 to Von+o. 3 v 
mW 
mW MHz, J-IoH[<.l-8mA,Ta<.75°C 

Allowable Power Dissipation 
Allowable Power Dissipation 
of Segment Output 
Allowable Power Dissipation 
of Segment Output 
Allowable power Dissipation 
of Segment Output 
Operating Temperature 
Storage Temperature 

Pd(seg) b&c ,b&e, 1-IoHI <.6mA,Ta<.75°C 

Pd(seg) 

To pg 
Tstg 

Other outputs, l-IoHl~3mA, 
Ta<J5°C 

Allowable Operating Ranges at Ta=25°C,Von=4.5 to lOV ,Vss=OV min 
4.5 Supply Voltage Von 

Input 11 H11 Level Voltage VIH (1) A/F,BLK 0.7VDD 
Input 11 L" Level Voltage VIL(l) A/F ,BLi(, O 
Input 11 H" Level Voltage VIH(2) FIF1,FIF2 ,FIF3 ,AIF1,AIF2 0.9VQD 
Input 11 L 11 Level Voltage VIL (2) FIF1,FIF2,FIF3,AIF1,AIF2 0 
Input Frequency frn (1) FMI ,sine wave ,capacitive 1 

II 

Input Amplitude 

Segment Current 
II 

fIN(2) 

fIN(3) 

coupling,VrN(l)=0.7Vp-p 
AMI ,sine wave ,capacitive 
coupling, VIN (2) =O. 5Vp-p* 
XIN 

0.5 

0.2 
VIN (1) FMI ,sine wave ,capacitive O. 7 

coupling,fIN(l)=l to 18MHz 
VIN(2) AMI,sine wave ,capacitive O .5* 

coupling 1 frN(2)=0.5to 3MHz 
VIN(3) XIN,sine wave,capacitive 1.0 

coupling, fIN ( 3 )=O. 2 to 7. 5MHz 
1seg(l) MHz o 
1seg(2) b&e,b&c 0 
Iseg(3) Other outputs O 

300 
9 

3 

1.5 

-30 to +75 
-40 to +125 

typ max 
10 

Von 
0.3VDD 

Vno 
o.1voo 

18 

3 

7.5 

mW 

mW 

oc 
oc 

unit 
v 
v 
v 
v 
v 

MHz 

MHz 

MHz 
o.9Vnn Vp-p 

o.9v00 Vp-p 

o.9Von V?-p 

* : For frn (2 ) =O. 5MHz to O. 9MHz and Vnn=8 to lOV, VIN (2) min=l. OVp-p 

9 mA 
3 mA 

1.5 mA 
applies. 
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Electrical Characteristics 
Input "H" Level Current 

Input "L" Level Current 

Input "H" Level Current 
Input "L" Level Current 
Input "L" Level Current 
Input Floating Voltage 
Input/Output "H" Level 
Leakage Current 

LC7265,7266 

at Ta=25°C,Voo=4.5 to lOV,Vss=OV 
IrH(l) FIF1,FIF2,FIF3) _ 

AIF1,AIF2 VI-VDD 

IrL(l) FIF1,FIF2,FIF3) _ 
AIF1,AIF2 Vr-Vss 

Im (2) 
IrL(2) 
IrL ( 3) 
VIF (1) 
IoFF(l) 

BEK Vr=Voo 
BLK VI=Vss 
A/F Vr=Vss 
A/F Vr=open 
HLD,Output off,Vr=Voo 

HLD,Output on, I 0 =lmA 

min 
0 

0 

0 
0 

20 
O.BVoo 

0 

0 

typ max 
10 

10 

2 
2 

500 
Voo 

2 

1 Outpllt"L" Level Voltage 
Input "H" Level Threshold 
Voltage 

HLl5" o. 4Voo o sv00o 7Voo 

Output "H" Level Voltage VoH(l) 
VoH(2) 
VoH(3) 

Output "L" Level Voltage VoL (2) 
Output Off Leakage Current !OFF (2) 

Current Dissipation Ioo 

786 

MHz Iott=-3mA 
b&e,b&c,Iott=-lmA 
Segments other than 
above,IoH=-0.SmA 
50Hz Io=O. 2rnA 
All segments output pins, 
Vo=Voo-!_?V ,Output off 
FM mode ,A/F=open or Voo 
frN(l)=lBMHz,0.7Vp-p or 
AM mode ,A/F=Vss 
frN(2)=3MHz,0.5Vp-p 
frN(3)=7.2MHz,1Vp-p 
FIF1,FIF2,FIF3=Voo 
AIF1,AIF2=Voo 
RED, BLK=Voo 
Other pins open 

Voo-1 
Voo-1 
voo-1· 

0 
0 

0 

1.0 
3 

18 

unit 
uA 

uA 

uA 
uA 
uA 
v 

uA 

v 
v 

v 
v 
v 

v 
uA 

rnA 
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Hold time and time constant connected to HLD pin 
1000r----~~-..---..---~--~-~ 

() 

" ~ 

To obtain 1-sec. hold time, make time 
constant connected to HLD pin 720m.sec. 

I 600 
lOOmsec. or crore. 

~ .... 
'"' 400 t----+---t---.<'+---+----t----l 
'O _, 
0 
:r: 

Time Constant Connected to HLD pin, (t.=CR) - msec 

lDD - Voo 
16r----.---~----~--~-_,.--, 

'/i ForFMI input: 1_8MHz,Q. 7Vp-p 
A/P=voo 14 

o For AMI input~ 3MHz,O. 5Vp-p "' 
~ 12 71/P=Vss --. "',,_";---+-----< 
S ID +~-.!-\,~..,,,__--+,,_ 
~ Conunon conditions 0~ 
.~ 8 F'IF'I ,PIF'2,F'IF'3,---<: ~--+-J 
~ ATF'-1 ,AIP2=voo 
i5 HLO, BLK=Voo +-__,.-+--;< 

Other pi~s Open 

0 0 4 
Supply Voltage,Vno - v 

Vp-p - f!l 
1.0 r----t-t--+-----.--.--..--.--r---..-1-<-1-

Ta = 2S0C 
o. A/P=Voo 
/,. 0.8 1---+-1---+----+--+--+--+--+--+--+--1 

>s 
I 

" 0.6 l----+---t-+---+--t----t-t---+---t--+------1 
'g ... .... 
i 0.4 t---+-+--t-- ---t-----T-+--t--t---i;'; rl---1 
..: ,,· i 
... // l' 
~ G.2 ~_,,._.L.,_t--t 

H ~3 > ~M _(+ S 

FM! Input Frequency,frl - Hz 

VDD - f!l 
14 

Upper standard value voo=l5V or more 
:> 12 

i\/P=v00 
Cl 
Cl 10 

>_ 
!'), 8 
<d ... _, 
0 

:> 
>. _, 

4 0. 
§< 

Ul 

00 20 30 1,(1 

FMI Input Frequency, frl - MHz 

VDD rise time and ti me constant connected to iITK pi ro 
,lllXJt---..---~---~---~--~---, 

() 

" ~ 
I 8001----t-- ---+----+------;~. --+----< 

2 
u 
II ... 
-600 

" .... 
0. 

'~ 400 1-----+---lf--

... If Voo rise time is 200msec., 
~ .s m'ruce time constant externally t: ro 200 connected to BLK pin 200msec. 
S:: OJ or more. 
8 t C= I µp I 
~ § R=200k0 or more 

~ 8 ° 0 200 400 600 800 1000 1200 
Voo Rise Time, - msec 

Vrm=IOV 

7 14 ForFMiinput: 18MHz.0.7Vp-p.A/F'=Voo 

Cl 12 For AMI input: 3MHz, o. 5Vp·-p· A/F'=Vss 
Cl 

H 

21of------+---==+=====f""""~....L..__;;;;;;:;b:---.j 
.~ For FM! input 
~ sr----..--=ct----t----+---+----+----i 
0. .... 
"' "' .... 
Cl 

For AMI input 

+.1 4 Conuron conditions +----+----+-----< 

" 8'IF'l -F'IF'2,PIF'3,AIF'l .AIF'2=Voo 
~ HLD.BLK=Voo 
8 Other pins open 

D_40 -20 20 40 60 
Arrbient Temperatu:;-_e, Ta °C 

Vp-p - fI2 

Ta=25°C 
A/P=Vss 

0. 2.5I---+---+--·-1--t--t-----+---+-+-+-+--~~='-' 

b. I\ 
>s ll 2.0 r+---+-\ -+--+--+--+-----+--+---t--t-+----t----+---1 

] 1.5 t--__i-,~-+--+-+--+---+--+-+-+-+--+--+---1 

ii.o h 
: ~()'0 
it o.5 ~/ 0v--+--+-+-->--+--->--+--< 

.s ~- -i~-~.ns- - ~ 
IOOk 3 7 lM 3 5 10M 2 3 5 

AMI Input Frequency,fr2 - Hz 

VDD - fJ2 
16 

14 

:> 
I 12 

Cl 

~10 

" i(j' 8 
.µ _, 
~ 6 

>. 
'ti. 4 
§< 

''J"' A/P=Vss 
6S 0q () 

~ t--f. I l 
J/i Upper standard value 

II/ 
w 

7a~\c~ 
f--r.ower 

25°C ,.i 
stan;ard value 

-i 
Ul 

30°C 

0 
0 4 6 8 10 

AMI Input Frequency,fr2 - MHz 
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~ 
fr 
" 0 

Vt - VDD 

01<----4f----->---~l----~10!.---~ 

Supply Voltage,Voo - V 

30 

20 

10 

02 

Rout - VDD 
T 

(LC7265) _, 

Ta=25°C 

~ 
J. 

r 
\ Segirent outputs ( IOL=lSrnA) 
~ cs.:ther than SE'&C, l.E&c, MHz"-----1 

~1--L 
~ 

Segirent outputs 
(IoH=3rnA) of Sb&e,lb&c 

_l I I 
4 6 8 10 
Supply Voltage,Voo - v 

ro - Voo 

12 14 

_B 800 (LC7266) 
0 1001-----+---+---+---+--ra = 25 °C 

Supply Voltage,Voo - v 

788 

8 

7 
> 
1 6 

1!, 
:l 5 
.-< 
0 
> 4 
'tl 
.-< 
0 3 .a 
"' ~ 2 

ti 

I~ 
1 

0 

-:?' 

2 

Vt - Voo 

::::::1 
1/71 

~ 

4 6 
Supply Voltage,v00 - v 

IOL - VOL 

10 

_L_ 

12 

so~-------~--~--~---

t3 

Segirent outputs 
other than 
This data is in case of 

(LC7265) 
Ta =25°C 

flowing current to one segirent only. 

~ 301-----+---+--~'----l-----l------l 

.... 
.:: 

~ 201----+­
u 
.... 
" 110 

I 3 

:§ 
.... 
.:: 
~ 2 

~ 
u 
.... 

.4 o. 
Output Voltage,VoL - v 

IQH - (Voo - VOH) 
(LC7266) 

Segment outputs 
other then MHz ,Sb&c, lb&c 

5. 11-------'----+---

8 
0.1 0.2 0.3 0.4 o. 5 

Output Voltage, CVoo-VoHl - V 

-6 

0.6 



LC7267, 
7268 ~ 

l:!:J 

C MOS LSI 

Digital 5-Digit Frequency 
lndicator(LED) with Clock 

Functions 

( 1) Capable of selecting receiving frequency display/time display. 

(2) Display of receiving frequency at each band of FM/MW/LW 

Display 
Static/dynamic 

Withstand Voltage 
Element at Output Pin 

®1511 

Max. Current 

LC7267 LED Static 15 v 16.5 mA (Voo; 4.5 - 6.0 Vl 
18 mA (VDD; 6.5 V - 10 V) 

LC7268 FLT Static Voo - 20 v 

(3) Number of display digits: FM: 5 digits, MW, LW: 4 digits 

(4) Covers intermediate frequencies shown below. 

FM: +10.700, +10.725, +10.750, +10.675 MHz 

-10.700, -10.725, -10.675, -10.650 MHz 

MW, LW: +450 kHz(1) - - - 10 kHz-step display 

+450 kHz(2) - - - 1 kHz-step display 

+455 kHz - - - - - 1 kHz-step display 

+469 kHz - - - - - 1 kHz-step display 

(5) In FM reception applications, the LB3500 (-7-8 prescaler) is used jointly. 

-3mA 

(6) Two selections of display system (12-hour system with PM sign, 24-hour system). 

(7) Easy to set time by the time signal. 

(8) Inhibit pin for inhibiting time setting with display unlighted. 

(9) 7 .2 MHz crystal for reference frequency. 

(10) Supply voltage Voo: 4.5 to 10.0 V. 

Case outline 3025B-D42SIC 
(unit :mm) 

':1 :n 

c:::--:::::JR~ 
~J' ~~..._ ...... ,,,.__u u-----u~ ~~~ 

SANYO: DIP42S 

789 
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Pin Assignment 

. h4 ~ d"igitl digltZ ~ 

r r: Ir rr i i ~ ·fi Ii r: 1f rr ;: Ii Ii Ii r= i · ~ Ii r: 
LC7267 

d"rgit l digit2 digit! 
~--~.,•r,.--.,.-U~.0-.. -----,tj .0 ~ U·-"D-.,--_---,0 ~ ~ 

343332313 1 

LC7268 

4 5 6 1 8 9 ID II 11 13 14 15 16 I 

~~~~ ~~g ""D u "' .0 .. "' - i - N .... - i!: l :s .... 'i! ~l z .... 
~ "'::E ~~~~ :it~ ::> > u. .. ::Eu ;;c 0 

u. - .., !::! >< ·;;. ~ Q 
'6 u 

Configuration and Display Font 

4 or 4-1/2-digit segment LED's are used to display time and frequer.cy in the display font shown below. 

Display font / l:J ~ '-/ C, / / 7 Q1 '7 /7 
Lighting System 

Stati lighting 

Display Range 

•Frequency (MW, LW) 

•Frequency (FM) 

•Clock (12-hour) 

•Clock (24-hour) 

000 kHz to 1999 kHz (The highest-order digit "O" is blanked out.) 

00.00 MHz to 199.95 MHz (The highest-order digit "O" is blanked out.) 

rPM 12:00 to PM11 :59 -.:t 12:00 to 11 :59] 

0:00 to 23:59 (The highest-order digit "O" is blanked out.) 

Pin Description (The LC7267 /68 have. the same pin name, function except output driver pins, provided that the pin No. is 

not necessarily the same.) 

0 1-9,PH,b&e ••••. LED (LC7267) driver pin 

a-g ,PH, b&e ••••• FLT (LC7268) driver pin 

I 

if 
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D Vo D, Vs s .•.•• Power supply pin 

D X IN, X o u T ..••• Crystal oscillator, input amp pin 

Crystal oscillator Input amp 

0 FI Fill, FI Fl2), FI F(::l) ••••• FM IF offset value select pin 

D A I Fil), A I F(2) ••••• AM IF offset value select pin 

~~~,~~Ii~,fl~~f,~~~ 
1: High level 
0: Low level 

(Note) 450 kHz ( 1): 10 kHz-step display, others: 1 kHz-step display 

D FM!, AMI ••••• Local OSC signal input pin 

FM\: For FM 
AMI: For MW, LW 

0 FM/ AM ••••• FM/MW, LW select pin 

FM: High level 
MW, LW: Low level 

D CTR/CLK. .••• Frequency display/time display select pin 

CTR (Counter): High level 
CLK (Clock): Low level 

D DEMAND ••••• Input pin for instructing execution of setting 

CTR/CLK DEMAND MODE 
0 1 Mode of setting by the time signal and hours-minutes setting mode 
0 0 Time display mode 

D SET ••••• Input pin for setting hours-minutes 

This pin is set at "M" level normally. The input signal of "H"/"L" level acts as follows: 

When in the mode of setting by the time signal and hours-minutes setting mode (CTR/CLK = "L" 

DEMAND= "H") 

High level: Execution of hours setting 

Advance at a 2 Hz rate 1.2 seconds after the pin is set to "H" level. 

Low level: Execution of setting by the time signal and minutes setting 

Advance at a 2 Hz rate 1.2 seconds after the pin is set to "L" level. 

Setting by the time signal is executed when the pin is set to "M" level 

within 1.0 second after set to "L" level. No carry to high-order digit 

occurs. 
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0 INHI ••••• Input pin for turning OFF the segment pins, inhibiting the SET/DEMAND pin from 

functioning, and preventing the AMI amp from operating 

High level: Normal operation 

Low level: Segment pin OFF, SET/DEMAND pin function inhibit 

0 12H/24H ••••• Input pin for selecting 12-hour system with PM sign/24-hour system 

High level: 12-hour system with PM sign 

Low level.: 24-hour system 

Make connection of the highest-order digit as shown below. 

12-hour system 24-hour system 

PM c b 
digit 1 digit 1 

Timing Chart: Time setting (CTR/CLK = "L ") 

Setting by the 
time signal and 
minutes setting 

r--F""1-a"""'shc-:i-n-g""'(..,.2,..H,_z.,..) ""'fo_r_s_e-tt""'i-ng_b_Y--F-la_s_h-in_g_s_t_o_p_......,. -- - - - · - - -- - -- H 

the time signal Ho-urs:miiiutes '"----:-·-- L : . J---· Mode of setting by setting mode ·r Hours-minutes 
1 Execution of counting h . . 1 di I 
'30min. or more as 1hr. and t e time signa ---~"'-Minutes -j spay ··---H 

~disregarding 29min. or less -tJ-- 1.2 sec. or advance -M 
more at a 2 Hz rate ________________ L 

SET pin Within 1.0 sec.-t-+-
. WZHours-minutes display 

roEMAND ~ Hou!s-minutes I L-------H 
' ~ setting mode --i 1 • ----L 

. rlashing (2 Hz) for t Flashing stop Flashing (2 Hz) I' Hours-minutes I 
Hodurs s~ttlng setting by the time for setting by settino mode ---- H 
an m.~utes signal I the time signal Flashing stop 
setting SET pin . ----M 

(Hours setting) 1 I __________ L 
1.2 sec. Execution of hours 

setting (Advance at 1 _2 sec. Flashin_g_ (2_Hz) for setting by 
a 2 Hz rate.) the time signal 

t: Approximately 100 msec. 
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Sample Display at Each Display (Setting by the time signal, hours-minutes display, hours-minutes setting) 
Setting by the time signal: Setting to PM 12:00 

I 'I 'I (:1 c11 Execute setting by the I I _I LI signal with the SET pin. 

~a 2Hz rate when in 
the mode of setting by the time 
signal 

time 

Hours-minutes disolay: Displav of PM 12:34 

cl 'I -,1 -11 1 'I The PM sign f!ashes in the after-
- - noon when 1n the mode of 

~1- ~ I se~ting by _the time signal, ~ours-
. minutes display, hours-minutes 

PM sign setting. (for 12-hour system). 

When setting by the time signal 
is executed, minutes become 00. 

I ::J I/ I- If the minutes display is at 30 to 
I L LI LI 59, hours are incremented by 1 
~--' (counting 30 or more as 1 hr. 

PM sign and disregarding 29 or less). 
Flashing at a 2 Hz rate 

Hours-minutes setting: Setting to PM 11 :45 from PM 11 :23 

Equivalent Circuit Block Diagram (LC7267) 

I ///I­
I I I .J 

p~ '-Gt. the_ SET pin to Vss. and 
setting 1s executed. 

Set the SET pin to VDD. and 
setting is executed. 

~ c; a a 

li-i 
i.a1u~ ~wtu1u1£11ia IO'"""l"'l"'C.UJCjcj 

CTR/CLK <>----- ,)0~----1 

FMI 

AMI 

FM/AM 

XIN X>--,.--j 1/ 7,'100,IJ:!J prcscalor 

N -
IL lb llo 
~ .-( IL 

il'lfM butkr 
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" co 
~ 

'CWll 

' 

AM 
local 

;FM local 

\tt(9.5-16V) 

Surge voltage eliminator 

~i~ 
I I 25 ' ' LED display tube (anode common) 

bli~ digil5 
2SC536 

LC7267 

Q .. ~ z -' 
~ .-Ntw)_N 

U) 1% T ~ t:~ LL~ij:~~ 

u~~ 
rm mi 
IF .. 1«1 f ACc,.., le I 

~ VOOIJ_~f--t-r-~~~~=r::=tl~-r: t=pply LA5700 I 
Vrof 

vss . I 
l 1NHI 

*:Ceramic capacitor (Must be mounted 
as close to each pin as possible.) ~-+-------------·----~'----Ml--_J 

I 1'41 I W<--H::.J2so734 

g> 
3 
'ti 
iD 
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'ti 
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0 :s 
n 
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Surge voltage eliminator Reference: LED display tube (For details, see each 
separate catalog.) 

SL2471 ( 12hr./24hr. system) ~ 
SL1491 (12hr.system) 

In addition to these, the SL 1427, 2427, 
.-------, 1447, 2447, 1711 are available. 

250 1 LED display tube (anode common) 

'/t,' 0 o 0 r---L_""'/'Mii~-~ 

, ,::f JHiff f 1tlmf tittf ffif~ ~ 
p'ajxo~1aig1!'1 dig112 dig113 dgn4 digits 

rti~XIN 

1 I I I ('41'j~FinAM 
Ml__JFM/AM 
--!~,/Fin FM 
O.Olu 

'----~<-------J-+-++-.---.---7/ VDD 

LC7267 

~ ~!!:~~ 

• i..7uTlo.2iu "'"'""" l -- ~ 
o ~N:~sw B I LlC LAS7:o 1 

! minutes 
ply Vr<!f - r ;Rj Hours-I m{etting 

*: Ceramic capacitor (Must be 
mounted as close to each pin 
as possible.) 

250734 
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~-
r:: 
;::;· 

!':I 

""" c.. 
«r 
;::;· 

9: 
.r; 
O> 
< r :;· n 

'-.\ ,, 
N s: m 

c '-.\ 
~ ~ '-.\ 
N 
m 
CXl 



CMOS IC 

Electronic Attenuator Controller 

3006A 

®568B 

Use An electronic volume control system is composed by using the LC7500 in 
conjunction with the electronic volume attenuator IC LA2600. 

General Description 
The LC7500 contains a 5-bit binary up/down counter, an oscillation cir­
cuit, a clock signal generator, and a control circuit, etc. and provides 
up/down control of volume electronically. 

Functions 
A 5-bit binary up/down counter is built in. 
Any value can be preset in the high-order 4 bits of the 5-bit binary up/down 
counter. In this case, the LSB is preset at "L" level. 
By connecting a ladder-type resistance network to the 5-bit output, the D-A 
conversion output is supplied to·the LA2600. 
The following methods are used to cause the step to go up/down. 

a) Manual up/down 
Each time the UP switch (or DOWN switch) is pushed, the contents of 
the 5-bit binary up/down counter will increase (or decrease) at a 1 
step/push rate. 

b) Auto up/down 
If the UP switch (or DOWN switch) is held pushed for more than appro­
ximately 0.6 second, the contents of the 5-bit binary up/down counter 
will increase (or decrease) at an approximately 5Hz rate. 
If both of the UP and DOWN switches are pushed, the contents of the 5-
bit binary up/down counter will remain unaffected. 
When the contents of the 5-bit binary up/down counter become "31" (or 
"O") , the contents of the counter will not change any more even if the 
UP switch (or DOWN switch) is pushed further. 

Last stop memory 
Even if the UP switch (or DOWN switch) is pushed at the time of backup, the 
contents of the 5-bit binary up/down counter will remain unaffected. 

The clock signal generator generates the clock signal only when the UP swi­
ch (or DOWN switch) is pushed. 
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Pin Name 

Pin No. Name 
1 Voo 
2 UP 
3 DOWN 
4 E IN 

LC7500 

Description Pin No. 
Supply Voltage ( +) 9 
UP input 10 
DOWN input 11 
Preset jam data input 12 

Name 
AOUT 
BOUT 
C OUT 
DOUT 

Description 
Count output (LSB) 
Count output 
Count output 
Count output 

5 D IN 
6 c IN 
7 B IN 
8 Vss 

Preset jam data input 13 
Preset jam data input 14 
preset jam data input 15 
Supply voltage (-) 16 

E OUT 
Vref 
PRESET 
osc 

Count output (MSB) 
Reference voltage.input 
Initialize input 
Oscillator input 

Note) Output pins must not be shorted to each other. 

Absolute Maximum Ratings at Ta=25°C,Vss=OV 
Maximum Supply Voltage 
Reference Voltage 
Input Voltage 
Allowable Power Dissipation 
Operating Temperature 
Storage Temperature 

Vonmax 
Vref 
VIN 
Pdmax 
Topg 
Tstg 

-0.3to+ll 
Vref~NDD -0.3to+l0 

-0. 3 to v00+o. 3 
100 

-30 to +75 
-40 to +125 

v 
v 
v 

mW 
oc 
oc 

Allowable Operating Range at Ta=25°C,vss=OV,v00=8to 10V,Vret=7.9 to 8.lV 

Supply Voltage 

Reference Voltage 
Input "H" Level Voltage 

(Von~8V : Vref=OV) min typ 
Vnn1 8.0 9.o 
VnD2 Backup 4. 5 
Vref Vrer='Von 
vrn < ll TIP, iSOwN 
Vrn(2) PRESET 
VIH(3) BIN1CIN1DIN1EIN 

7.9 
0.75v00 

4.3 
0.85Von 

8.0 

max 
10.0 

8.1 
Voo 
Voo 
Voo 

Input "L" Level Voltage Vn (1) UP ,DOWN 
Vn(2) PRESET 

Vss o.25v00 

" 
Pin PRESET External Time 
Constant 
Oscillation Guaranteed 
External Resistance 
Oscillation Guaranteed 
External Capacitance 

VIL(3) BIN,CIN1DIN1EIN 
tp PRESET, v00 rise time 

within lOmsec. 
Rx OSC, Carbon film Re sis-

tor,fosc=640Hz 
OSC,Polystyrene film 
capacitor,fosc=640Hz 

Vss 0.5 
Vss 0.15Vno 

30 

150 

0.015 

unit 
v 
v 
v 
v 
v 
v 
v 
v 
v 

msec 

kohm 

uF 

Electrical Characteristics at T a=25°C, Vss=OV, v00=8. o to 10. ov, Vref=+7. 9 to +8. lV, 

Input Floating Voltage 

Input "L" Level Current 

Input "H" Level Current 

Output "L" Level Voltage 

" 

Output "H" Level Voltage 

at Vre~V00 min typ max unit 
VIF(l) UP,DOWN,Inputpinopen, v00-o.5 v 

Witl:l built-in pull-up 
resistor 

VIF(2) BIN1CIN,DIN1EIN10pen 

IIL(l) 
In(2) 
In(3) 
Irn(l) 
Irn(2) 
VoL(l) 
VoL(2) 
VoL(3) 
VOL(4) 
VoL(5) 
VoH(l) 
VoH(2) 
VoH(3) 
VQH(4) 
VoH(5) 

after applying VIN=Vss 
UP,DOWN,VIN=Vss 
PRESET,VIN=Vss 
BIN1CIN1DIN1EIN1VIN=O.lVoo 
BIN1CIN1DIN,EIN1VIN=Voo 
PRESET,VIN=Von 
A ouT, IoL=O. 5mA 
B ouT, IoL=o. 5mA 
C OUT, IoL=O. 5mA 
o ouT, IoL=o. 5mA 

-2 
-70 

-13 

0.12 
0.12 
0.06 
0.03 

0.015 E ouT, IoL=o. 5mA 
A ouT, Io8 =-o. 5mA 
B ouT, Io8 =-o. 5mA 
c ouT, Io8 =-o. 5mA 
o OUT, IoH=-O. 5mA 
E OUT, IoH=-o. 5mA 

Vref-0.12 
Vref-0.12 
Vref-0.06 
Vref-0.03 

Vref-0.015 

0.5 

2 
2 

v 

uA 
uA 
uA 
uA 
uA 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
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LC7500 

min typ max unit 
Oscillation Frequency fosc OSC,Rx=l50kohm,Cx=l50kohm 640 
Current Dissipation IDri(l) UP,iSOWN=Vss,VoD=lOV 

BIN to EiwPRESET-Vref=VDD 
IDD(2) VDD=5.5V,UP=DOWN=open, 

BIN to EiwPRESE~Vref=VDD, 
BIN to EIN=PRESET=Vref=Vss, 

Current Dissipation Iref(l) No load,UP=DOWN=open, 
BIN to Ern=PRESET=VDD 

Iref(2) 10k,20k ladder-type resis- 0.5 
tor 

Equivalent Circuit Block Diagram 

V~ Aout Bout Cout Dout Eout 
14 970111213 ..-------------------- -- -- -- -- --

osc OSC circuit 

iJl5u--~-..--. 

~03_1 _ ___._-----l 

_J 

Clock s;gnal 
Generator 

COntrol Circuit 

PRE!EQ----------~~~~~~~~-

5 Bit Binary Up/Down Cola"I ter 

3.0 
0.2 

5 

Note) rpu is a special resistor which has the standard resistance value at "L" level and 
the high resistance value at "H" level. 

Pin Description 
UP 

Hz 

mA 
mA 

uA 

mA 

Each time the "L" level voltage is applied, the volume will increase by 
1 step. However, when the maximum level (31st step) is reached, no furth­
er increase will occur. 
If the "L" level voltage is held applied for more than approximately 0.6 
second, the volume will automatically increase by 1 step for every appro­
ximately 0.2 second. When the maximum level of volume is reached, the 
volume will automatically stop increasing. 

Each time the "L" level voltage is applied, the volume will descrease by 
1 step. However, when the minimum level (0 step) is reached, no further 
decrease will occur. 
If the "L" level voltage is held applied for more than approximately 0.6 
second, the volume will automatically decrease by 1 step for every appro­
ximately 0.2 second. When the minimum level of volume is reached, the 
volume will automatically stop decreasing. 
·If the "L" level voltage is applied to pins UP and DOWN simultaneously, 

-~~the count operation will stop. 
PRESET 

If the "L" level voltage is applied, the LSI inside will be initialized. 
The internal counter is initialized to be the value designated by jam 
data inputs BIN to EIN· The LSB is initialized to be "L" level. 
With a capacitor and a resistor attached to pin PRESET externally, preset 
function works only when the power supply is turned ON. 
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osc 

LC7500 

With a capacitor and a resistor attached to pin OSC externally, oscilla-
tion of the reference frequency is provided. Oscillation is provided 
only when the "L" level voltage is applied to pin UP or DOWN. When Vref 
becomes "L" level, oscillation will stop. 

BINrCIN,DIN,EIN : Jam Data Inputs 
By attaching a capacitor and a resistor to pin PRESET as specified, the 
high-order 4 bits (BouT to EouTl of the counter are initialized as desig­
nated by BIN to ErN when the power supply is turned ON. 
At the "H" ("L") level input, the corresponding bits are initialized to 
be "H" ("L") level. AouT (LSB) is initialized to be "L" level. 

AouT,BouT,CouT,DouT,EouT: Count outputs of Counter (AouT:LSC, BouT:MSB) 
. The count contents of the internal 5-bit binary up/down counter are out­
. putted. When Vref is OV (at the time of backup), the outputs will be 

"L" level. 
Vref : Input Pin of Reference Voltage 

This is used as the power supply for the output buffers of the 
puts (AouT to EouTl . Oscillation of the oscillator is stopped 
ing that Vref has become OV at the time of backup, and even if 
DOWN switch is pushed during backup, the holding step will not 

Input Signal 
Switch signal Logic "L" ----- Vss 

Logic "H" ----- Voo 
PRESET C, R .are attached externally. 
OSC C, R are attached externally. 

Output Organization 5 bi ts ( 32 steps) 
Complementary output Logic "L" ----- Vss 

Logic "H" ----- Vref 
Ladder-type resistors externally attached lOkohm, 

Application Circuit 

Preset 
inputs 

20kohm 

count out­
by detect­
the UP or 
change. 

AchOUT 
-H-o 

Power supply IC 
~~v,~.,-GN~D--Voo~~ 

LA5700 

OP amp. (4 pcs., ex. LM324) 

R2 : I 50k, C2 : 0. 0 15 µ 

f-0 
B ch CUT 

Bch IN 
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LC7500 

u 
rn 

./1 
~ 
fil 
& lk 

~ 
~ 

g 
..... 
"' "' ... ... 
-.-< 
u 
rn 

7 

5 

0 100 
!Ok 

fosc - Rx 
Capacitor for oscillator(Cx)= 

0.'015uF 

~ 
IS: 

1'--
~ 

r:s 
N :s 

T"' 
., 

100k lM 

Resistor for Oscillator,Rx - ohm 

Output Voltage Error -
Ladder-type Resistor Error 

0.30-------------------
Ill 

~ )/ 
7o.25f----l--+--+---l---+--+--4~--J7f--,,.£+--

e 0.20 f---f----+---l---1--4v-__..1 ......... £---+---+--+--

~ v 
8,0.15 T7 

~ v 
~0.10/L 
::I 
fr 0.05f---f---t--l-
5 

To hold the output vol taqe 
error within •1/8 I.SB, the 
ladder-type resistor error 
must be within •0.25\, 

0 o>----'-~G.2,,_--'-~o~.,_~-~o.~s--~o~.s---,-,io 

Latter-type Resistor Error - ±% 

800 

fosc - Cx 
~ 10k .-----.-~-~-Re-"'s~i~s-to_r_,_,_f_o_r_O_s_c_i_l_l_a_t_o~r 

1 7'f----+---+--+cRxl=lSOkohm 
5,f----.±--+--+---t--t-~--f---+--+-+--< 

~ 3f----+~--'~~f----l---t--+---~--+--+--+---I 
~ 2!1-~+--+1---" '°'..t--+--+-~--+~+---+---1---j 

fil ~ 
& 1 k f----+--+---+---11._,. '~---\---+---+-+--! 

~ 1•1--~-+--+~+--+--+-~~""'---+--+~+--+-~ 
_§ 5 N 
~ '""' ~ ~ 
~100 '----,<--i---J,--,<-"'--___,f---+--!,~>--' 

Q.OOI 7 0.01 5 7 0.1 
Capacitor for Oscillator,Cx - uF 



LC7510, 
7512 

3007A 

CMOS LSI 

Automatic Music Selecting System 
for Tape Recorder 

®893A 

The LC7510/12 are a single chip IC that enables the automatic forward or backward 
cuing of your desired music up to 3 pieces from musics recorded on a tape recor­
der tape. 

Applicable Sets : 
Radio cassette, cassette deck, car stereo. 

Features 
1. Unrecorded area sense unit and 3-piece cuing logic unit are built in. 
2. Unrecorded area sense time and recorded area sense time are set independ­

ently bt the respective external CR, so that stable operation is made possi­
ble against pulse noise in unrecorded area and sound cut in recorded area. 

3. For programming the number of musics to be cued, 2 modes are available as 
follows : 
. Direct set 
. Serial set 

(Using 3 switches) 
(Using 1 switch) 

4. For drive output 
are available as 

of plun-ger locking FF (or REW) lever while cuing, 2 types 
follows, which are capable of meeting two kinds of deck 

mechanism. 
. Plunger ON while cuing C1:1ing Play 

---- ----- -- ___ ,__ ___ _ 
. Plunger OFF while cuing 

5. Initialization circuit to be used at the time of turning ON power supply is 
built in.* 

For LC7510, no music programmed mode is initialized . 
. For LC7512, preceding or following 1 piece of music programmed mode is 

initialized. 
6. For LC7512, it is possible to automatically reprogram preceding or follow­

ing 1 piece of music immediately after cuing.* Therefore, preceding or 
following 1 piece of music can be cued only by operating FF (or REW) lever. 

7. Input sensitivity is 250mV (typ.) 
8. It is possible to direct drive LED (red or green) for displaying the num­

ber of programmed musics. 
9. Wide range of operating supply voltages (VDD=4.0 to 11.0 V). 
* : For the differences between the LC7510 and LC7512, refer to the Table shown 

on page 2. 

Case Outline 3007A-Dl8IC 
10 (unit:mm) • 

~~~·1~f0i 
..... =FF"F'T=ri=A"'Fl""Ft"""'Fi" ...... ...1.~ 

----'~ 

r-~~~~~~-j-y~· 

... 

Q.5 1.2 Z.54 SA:IYO: DIP18 
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LC7510,7512 

The differences between the LC7510 and LC7512 are shown below. 

Item 
Initialization at the time 
of turning ON power supply 

Trigger at SW pin for se-
rial set mode 

Pull-up resistor at INH 
pin 

Specification for automatic 
programming of preceding or 
following 1 piece of music 
immediately after cuing 

"L" : Vss level 
"H" : Voo level 

LC7510 LC7512 
No music progra- Preceding or follow-
mmed mode ing 1 piece of music 

"L"---7 "H" "H''~"L" 

Used Unused 

Impossible 
Possible (For seri-
al set mode only) 

The LC7510 and LC7512 are identical in functions and characteristics except 
the above. 

Pin Assignment 

LC7510/ 7512 

Equivalent Circuit Block Diagram 

CR2 osc 

Vref 
Music sense ~ 

.-------"--I I SW 

Ini tiali­
zation 
circuit 

Timing generator 

Clock 

3-piece cuing 
logic unit 

!NH ( }-~-----; l 1 t I circ-

~uit ---1----
RESET V rof VDD V55 1IT 152 1\r 

802 

I s;b 

CR3 



LC7510,7512 

Application Circuit 1 (LC7510,7512) 

Serial set mode. 
For plunger-ON (while cuing) mechanism 

LC 7 510 
r--- ------1 
' I 

zzo : ~ 001 : 

10u 

LC7512 

1k 

Program SW 

7.5V 

Mechanism 
~--.-- coupled SW 

G~:'~-~~=-
~CRZ Vref voo SW OT N oil 

_...--....------., ., SIG . I 
o-_,,,..,.__._.o>-<>-H 0.0068u LC 7510, 12 CRJ--__,~...__...,H 

,:oc535rr.1 LT~-!NH_slo_l~ r-vlssJ 
1 1 "l I 150k I" voo 1~f .047u 

I 

R 

Sense level adjustable with external resistor 
(Refer to Fig. 1 in Pin Description.) 

Application Circuit 2 (LC7510,7512) 

Derect set mode 
For plunger-OFF (while cuing) mechanism 

zzo 
GZA5.6 

1~k 1u 

2.2k 

.J-5'N.Gl--k-;~ CR_Z_V~f-Voo-SW_ITT_D2-D31 
<:r---'VW\--<"-1:,.__.-+I 0.0068u I SIG LC 7 51 0' 12 PO __ _,,4 . .,.7k_,...... 

· =51r1" 11,.w~1J 
Sense level adjustable with external resistor 
(Refer to Fig. 1 in Pin Description.) 

7.5V 
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LC7510,7512 

Application Circuit 3 (LC7512) 

Serial set mode 
. Automatic reprogramming of preceding or following 1 piece of music 

immedia.tely after cuing. 

(Possible to search music 1 piece by 1 piece without programming) 

220 GZA5.6 lk 

IOU 

150k 1u 

·6 L....._ CR2 Vrof Voo SW Of Di" DJ 

75V 

Mechanism coupled SW 
.-----+--- (OFF while playing) 

Sk r------~ 
_,_ _ _..._,, -, SIG 

o-R --'m>---+--B--+-l'-1 0.0068u l C 7 5 12 CR3--+--.....~~ 

1
2SC5367~1~-INH_s10_0E: pl ~ls:J 

~ '11 ·~ !" •oo'~f ,::. 
Sense level adjustable with external resistor 
(Refer to Fig. 1.) 

2.2k 

1. Pin Description 

Name 
Pin 
No. 

Input/output Pin description 

Vss 9 Pin for turning ON power supply : Vss=OV, v00=4. o 
Voo 16 to 11.0 v 

. Input pin for reference voltage which fixes com-
parison level of comparator and Schmidt comparator 

Vref 17 Input inside IC. 
. To perform accurate cuing operation, voltage of 

this pin must be stabilized with Zener diode, etc. 
connected outside IC. 

. Pin for forcibly resetting mode inside IC from 
outside. Internal initialization circuit causes 

RESET 1 Input resetting at the time of turning ON power supply. 
. With built-in Schmidt inverter . 

With built-in pull-down resistor. 

. (-) input pin for audio signal input unit C MOS 
comparator. 

. Biased app. 3/8·Vref + O.OSVref at pin open state. 

SLE 2 Input 
Normally, app. luF capacitor must be connected 
between this pin and GND to reject ripple. 
Varying voltage of this pin (resistance-type po-
tential division, etc.) causes comparator sense 
level to be varied. 
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Name 

SLE 

SIG 

S/D 

Pin 
No. 

2 

3 

4 

5 

6 

Input/output T 

Input 

Input 

Input 

Input 

Input/output 

LC7510,7512 

Pin description 

~ 
3sor==='--~----.----, 

~ L i 3001------+-----+-/-----.~--i 
> 2501-------i-----h-----j 

:i ~ f--·----<--z--.LJ,_ __ _,_ __ -----< 

~,~1--~----1v--.---+-----j 
g. 
H -'-1000'-----"-!,---_.,2 ___ _,,3 

VSLE - V 

• (+) input pin for audio signal input unit C MOS 
comparator • 

. Inputting audio signal to this pin by capacitor 
coupling causes comparator to sense music • 

• Biased app. 3/8·Vref at pin open state. 
Input impedance : 400k to 2M ohm 

• Pin for setting number of musics program mJde to 
serial set mode or direct set mode. 

• Input "H" and input "L" cause serial set mJde and 
direct set mode respectively. 

Input Program mode 
"H" Serial set 
"L" Direct set 

• With built-in pull-up resistor • 

• Pin for inhibiting operation of unrecorded area 
sense unit • 

• Input "L" causes inhibit mJde • 
• Normally, IC is operated with inhibit mode releas­

ed only while cuing. 
• It is possible to freely program number of musics 

even during inhibit mode. 
With built-in Schmidt inverter and F-F which me­
morizes inhibit mode . 

• LC7510 :With built-in pull-up resistor, LC7512: 
Without pull-up resistor • 

. Pin for connecting external ·capacitor which forms 
recorded area sense integration circuit. 

• Connecting capacitor between this pin and GND 
causes capacitor to be charged up through Rl pin 
while being in recorded area. (Refer to R1 pin.) 

• With built-in Schmidt comparator, recorded area 
sense operation is performed when pin voltage ex­
ceeds l/2·Vref· 

. Each time unrecorded area is sensed, capacitor is 
discharged, so recorded area sense integration is 
repeated and pulse noise in unrecorded area is 
rejected. 
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Name 

osc 

PO 

806 

Pin 
No. 

7 

8 

12 

11 

10 

13 

14 

Input/output 

Output 

Input/output 

Output 

Output 

Input/output 

LC7510,7512 

Pin description 

• Pin for connecting external resistor which forms 
recorded area sense integration circuit. 

• Connecting high resistor between this pin and C1 
pin causes capacitor of C1 pin to be charged up 
through this resistor while being in recorded 
area . 

• P channel open drain output. 

• Pin for external CR for oscillator needed to op­
erate internal logic unit . 

• Oscillation occurs only at the time of counting 
unrecorded area or changing program, and no os­
cillation occurs at the time of other than these 
operations • 

• At the time of serial set program mode, oscil­
lator is operated as one-shot multivibrator, so 
program switch chattering can be rejected by in­
creasing CR time constant. 

Output pin for driver for LED to display number 0£ 
programmed musics. 
At the time of direct set program mode, this pin 
is used also for driver for program switch scan. 
(Refer to Application Circuit 2.) 

• C MOS complementary circuit • 

• Pin for driving plunger for plunger-OFF (while 
cuing) mechanism (On completion of cuing, plung­
er is turned ON and play mode occurs.) 

• Positive pulse is outputted and its pulse width 
depends on time constant of external CR connected 
to CR3 pin. 
Pch open drain output 

Pulse width) Depending on.CR at CR3 pin. 

PO II 
-E~~~Cu-1-.n-g~~-~~lE '--~~Pl_a_y~~~~~ 

• Pin for external CR which fix output pulse width 
at PO pin • 

• With built-in Schmidt inverter. 
CRJ 

PO 

!---,_____~~~~~ 

~~~~~~~-'~~~~~~-
• Pin for also driving plunger for plunger-ON (whi­

le cuing) mechanism (On completion of cuing, plung­
er is turned OFF and play mode occurs.) 

• In this case, resistor only is used without capa­
citor. (Refer to App].ication Circuit 1.) 

CRJ 1 
Cuing Play 

• When number of musics is programmed, "H" level is 
outputted • 

. • P channel open drain output. 



Name 

SW 

Pin 
No. 

15 

18 

Input/output 

Input 

Input/output 

2. Op.eration Description 
2-1 Power supply turn-ON 

LC7510, 7512 

Pin description 

. Input pin for program switch at both program modes 
of serial set mode and direct set mode. 
With built-in Schmidt inverter. 
Possible to direct input slow rising output sig- I 
nal of CR integration circuit used for switdh 
chattering rejection 

Pin for external CR which set unrecorded area sense 
1 time. 

With built-in Schmidt comparator, unrecorded area 1 

sense operation is performed when pin voltage ex­
ceeds l/2·Vref. 
Unrecorded area sense time (typ.) is calculated 
by the following equation. (Refer to Operation 
Description.) 

t(typ)=0.693 C2R2 
C2:External capacitor capacitance (F) 
R2:External resistor resistance (ohm) 

Initialization at the time of turning ON power supply is made automatically 
by the initialization circuit, that is to say, the undermentioned Tinf F-F 
is set and the timing generator and 3-piece cuing logic unit are initializ­
ed. (Refer to Block Diagram.) 
The INH F-F is set at the time of initialization, so even if "H" level is 
inputted to INH pin and the inhibit mode is released externally, the inter­
nal inhibit mode is not released, and unless the recorded mode continues for 
the period of time fixed by c1, R1 after turning ON power supply, the unre­
corded area count operation is not performed. (Refer to 2-2.) 

2-2 Cuing operation start 
The cuing operation is started by changing-over the level of INH pin from 
"L" to "H" while power supply is applied. In case of the specification for 
automatic programming of preceding or following 1 piece of music for the 
LC7512, holding INH pin at "H" level causes the cuing operation to be star­
ted simultaneously with applying of power supply to the IC. In order that 
when the cuing operation is started with any unrecorded area this area is 
prevented from being sensed and when the REW cuing operation is started 
with any head of music the unrecorded area imffiediately following this head 
is prevented from being sensed, the unrecorded area sense unit functions as 
follows : ( The head length depends on c1, R1.) In either state of these 
two where the cuing operation is started, Cl is dischaged and the INH F-F 
is set. Then, when audio signal is inputted to SIG pin and its level ex­
ceeds the check level of the comparator, the transistor at R1 pin is turned 
ON and Cl is charged up through external resistor R1. When the charged-up 
voltage exceeds the check level of the Schmidt comparator at C1 pin, the 
output (recorded area sense clock) or the Schmidt comparator is set at "H" 
level, the INH F-F is reset, and unrecorded area sense operation in 2-3 ~s 
started. (Refer to period (A) of Time Chart.) 
Wh~n releasing the inhibit mode with the mechanism coupled switch, a delay 
between switch-ON, OFF and signal at I-NH pin may be needed. Since the Sch­
midt inverter is built in INH pin, this delay can be easily caused by the 
external integration circuit. 

2-3 Unrecorded area sense operation 
When the level of audio signal at SIG pin exceeds the check level of the 
comparator, the transistor at CR2 pin is turned ON, CR2 pin is set at "L" 
level, and the external capacitor at CR2 pin is charged up. When the tape 
comes to the unrecorded area and the level of audio signal at SIG pin goes 
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lower than the check level of the comparator transistor at CR2 is turned 
OFF and capacitor c2 starts discharging through external resistor R2. 
When the voltage at CR2 pin rises and exceeds the check level of the Schmi­
dt comparator built in CR2 pin, the comparator output (unrecorded area sense 
clock) is set at "L" level and the unrecorded area is counted. (Refer 
to (A) --7 (B) of Time Chart.) As a precaution to be taken in application, 
it should be noted that the following phenomenon may occur. If pulse noise 
exists during the unrecorded area sense operation, CR2 pin is turned ON, 
the external capacitor is charged up instantaneously, and the set-up period 
of discharge time is needed again, and thereby the unrecorded area sense 
operation goes imperfect. To avoid this phenomenon, the charge time must 
be made longer by inserting resistor R2 between CR2 pin and external CR. 

Voo 

CR2 

~ 
waveform at 
CR2 pin 

Unrecorded area sense time t can be calculated by the following equation. 

t = C R2 ln ( l 2 1 _ l/2·Vref ± 250mV ) ±250mV : Schmidt comparator off-
Vref 

t(typ)=C2R2In2=0.693C2R2 

C2 : External capacitor capacitance (F) 

R2 : External resistor resistance (ohm) 

set. 
(Refer to Electrical 
Characteristics.) 

2-4 Recorded area sense operation (Pulse noise reject operation) 
When the unrecorded area is sensed, the external capacitor at C1 pin is 
discharged in readiness for the following recorded area sense operation and 
the Schmidt comparator output (recorded area sense clock) at C1 pin is set 
at "L" level. The unrecorded area count clock is a NANO output of the re­
corded area sense clock and unrecorded area sense clock and the unrecorded 
area count operation is performed only when the unrecorded area count clock 
is changed-over from "L" level to "H" level. Therefore, when the recorded 
area sense clock is set at "L" level, the unrecorded area count clock re­
mains at "H" level regardless of the unrecorded area sense clock mode and the 
unrecorded area count operation is stopped. This mode remains until C1 is 
charged up and the Schmidt comparator output at C1 pin is set at "H" level 
after the continuation of the recorded mode for the period of time fixed by 
c1,R1. When the Schmidt comparator output (recorded area sense clock) is 
se.t at "H" level, the unrecorded area count clock is set at "L" level, the 
unrecorded area count standby mode takes place, and when the unrecorded 
area following is sensed, the count operation is performed. As a result, 
pulse noise existing within the period of time fixed by c1,R1 is not iden­
tified as a recorded mode and the unrecorded area which follows noise is 
not counted. (Refer to period (B) of Pulse Noise Reject Operation Time 
Chart.) C1 is discharged each time the unrecorded area is sensed, so if the 
interval between pulse noises exceeds the unrecorded area sense time fixed 
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by Cz, R2, pulse noise is not integrated C1 no matter many times pulse no­
ise can be rejected. Operations 2-3 to 2-4 are repeted thereafter. 

SIG pin 

CR2 pin 

Unrecorded area 
sense clock 

(Internal signal) 

C1 pin--~-

Recorded area 
sense clock 

(Internal signal) , 1 

Unrecorded area-----------~ 1.-------~ !,...------
count clock ~-----T Count 1 Count 

(Internal signal) ~----, 

1N!l' pin 

1N!j' F-F 
(Internal signal) 

PO pin------------------------------~1 ; 

CR3 pin 
1 Without external f'....l 
1 capacitor --------I'=:...,,~--~~---
: (For plunger-ON mechanism)· I 
I I 

I @)00 : 000 
I I 2 3 I I 2 3 

LED display 0 @) 0 
2 3 

-----®-- ---+-- ---------®----------+------©--l 

2-5 Automatic programming of music (For LC7512 serial set mode only) 
The LC7512 enables the easy realization of the specification for automatic 
programming of preceding or following 1 piece of music because preceding or 
following 1 piece of music can be automatically reprogrammed immediately 
after play following the cuing operation by means of a simple application 
shown on page 9, 10 and preceding or following 1 piece of music is ini tializ­
ed at the time of application of power. 

(1) For plunger-OFF (while cuing) mechanism *when power supply is turned ON. 

voo 

T ~ Program SW 

Voo 

To be set by~ ~ 
e)Cternal CR ~:Delay inside 

PO at CR3 r--r,. ~i_I_c _______ _ 

Cuing Play 

LED display ID 0 0 
I 2 3 

/ 
/ 000 

I 2 3 
CD 0 0 
I 2 3 
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(2) For plunger-ON (while cuing) mechanism 

voo 

j Program SW 

"txl 

T Mechanism coupled SW 

(ON only while cuing) 

tRJ u~.:r- Delay inside IC 

Using mechanism 
response delay ---... ~[ n SW ~~~~~~~. ~:~~~~~~~ 

Cuing 

@00 
I 2 3 

3. Main Characteristics 
Absolute Maximum Ratings at 

Maximum Supply Voltage 
Reference Voltage 

Play 

000 
I 2 3 

Ta=25°C,Vss=OV 
VEJD -0.3to+l2 

-o. 3 to +11 
Input Voltage 

Vref 
VIN(l) 
Vrn(2) 

except SIG pin -o. 3 to Vnn+O. 3 
SIG pin, external res is- -3 to Vnn+3 
tor 5.6k:l:l0%(Refer to Fig.2.) 

Output Voltage vouT -o. 3 to Vnn·:-o. 3 
Allowable Power Dissipation 
Operating Temperature 
Storage Temperature 

Pdmax Ta~75°C 0.3 
Topg -30 to +75 
Tstg -40 to +125 

Allowable Operating Range at Ta=25°C,Vss=OV,Vref~Vnn•Vnn=4.0 to 11.0 v 

Supply Voltage 
Reference Voltage 
"H" Level Input Voltage 

"L" Level Input Voltage 

External Capacitor 

Vnn 
Vref 
Vrn(l) 
Vrn(2) 
VIL(l) 

VIL(2) 
CEXT(l) 

S/D 
INH,Reset,SW 
S/D 
INH,Reset,SW 
C1,CR2 ,CR3 

min typ max 
4.0 
4.0 

o.svnn 
o.svnn 

Vss 
Vss 

11 
Vnn 
Vnn 
Vnn 

0.2Vnn 
o.2vnn 

3.3 

v 
v 
v 
v 

v 
w 

oc 
oc 

unit 
v 
v 
v 
v 
v 
v 

uF 
CEXT(2) OSC: Serial set mode 2.2 uF 

External Resistor REXT SW:Direct set mode 162 180 198 kohm 

Electrical Characteristics at Ta=25°C,Vss=OV,Vnn=4.5 to9V,Vref=4.5 toVnn 
min typ max unit 

Input Threshold Vt(l) SIG:AC level,Vnn=4.5 0.05Vref 0.05Vref mV 
to 6 V -90 +90 

Vt(2) CR3 0.25Vnn 0.7Vnn v 
VtH Cl,CR2 :Von=4.5 to 6V 0.5Vref 0.5Vref mV 

-250 +250 
VtL Cl,CR2:Vnn=4.5 to6V 0.375Vref 0.375Vref mV 

-250 +250 
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min typ max unit 
"L" Level Output Current IoL(l) 01 to o3 : v0~o. 2v00 , 15 mA 

v00=4.0 to 4.5V 
01 to 03 : VorfeO. 2Voo, 20 mA 
Vo~4.5V 

"H" Level Output Current IoH(l) CR3,PO:VoH=Voo-2.5V 10 mA 
Output OFF Leak Current IoH(2) R1,CR3,0SC,VouT=Vss -2 uA 

IoL(2) c1,cR2,vouT=Voo 2 uA 
Output ON Resistance RoN(l} C1,CR2 :VouT=Voo 300 ohm 

RoN(2} R1 1 kohm 
Input Impedance Zin SIG:SLE pin AC ground 400 2000 kohm 
Oscillation Frequency f OSC:C=O.OluF,R=lOOkohm, 1.12 1.60 2.08 kHz 
Accuracy Direct set mode. 
Input Current IIL(l) INH LC7510 only ,S/D:Vin= -150 -25 mA 

V55,Voo=6V 
IIH(l) RESET:Vin=Voo,Voo=6V 25 150 mA 

Input Leak Current IIH(2) INH(LC7512 only) ,SW:VI~Voo 2 uA 

IIL(2) 'IW(LC7512 only) ,SW:Vrn=Vss -2 uA 
Supply Current Iref Vref INH,SW=V55,RESET,OSC, 2 mA 

S/D,CR3=Voo,others open. 
Ion Voo:INH,SW=V55,RESET,OSC, 2.5 mA 

S/D,CR3=Voo1others open. 

Fig. 2. SIG pin input voltage test circuit 

Voe 
SIG 
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Application Circuit 

2.Zk 
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Direct set mode 
Using plunger-ON (while cuing) mechanism 

lu 

'.8k 
250734 

l 
Cuing ON SW 

r--- --------- -1 

: I 

I 
I 
I 

I 
I 
I 
I 
I 
I 

CUE 

L ____ _ 

PLAY 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I _________ .J 

+ 
9V 



LC7515 a CMOS IC 

Automatic Cuing Circuit for Tape 
Recorder 

® 1169A 

The LC7515 is a C-MOS IC that enables automatic forward or backward cuing of your desired music up to 5 pieces 
from musics recorded on a tape recorder tape. 

APPLICATIONS 
• Radio cassettes, cassette decks, car stereos 

FEATURES 
• Preamp., unrecorded area sense unit, and 5-piece cuing logic unit are built in. 
• Unrecorded area sense time and recorded area sense time are set independently by external CR, so that stable 

operation is made possible against pulse noise in unrecorded area and sound cut in recorded area. 
• For programming the number of musics to be cued, serial set (endless) mode in up/down direction is available. 
• It is possible to direct drive 5 LEDs for displaying the number of programmed musics. 
• At the time of cuing and power application, no program mode takes place. 

Automatic 1-piece programming is also enabled by external circuit. (Refer to Sample Application Circuits 3, 4.) 
• Meets the requirements for deck mechanisms of 2 types (1. plunger OFF while cuing, 2. plunger ON while cuing). 
• Input sensitivity: -52dBm type (f=10kHz) 
• Wide operating voltage range (Voo=5.0 to 11.0V) and small current dissipation (loo~ 2.5mA) 
• Package: DIP20S (slim type) 

ABSOLUTE MAXIMUM RATINGS/Ta= 25°C, Vss = OV 

Maximum supply voltage 
Reference voltage 
Input voltage 

Output voltage 

Output current 
Power dissipation 
Operating temperature 
Storage temperature 

Voo max 
Vref 
V1N 

vouT 

IOUT 
Pd max 
Topg 
Tstg 

Pin Name Pin No. 
Voo 9 
Vref 8 
CNF,SIG,UP, 2,3,18, 
DOWN,INH 19,20 

Vref~ Voo 
vss - o.3 - vss + 12 
vss - o.3 -vss + 11 

Vss - o.3 - voo + o.3 

unit 
v 
v 
v 

AouT.R1,C1,1,4,5,6, Output transistorVss - 0.3- Voo + 0.3 V 
OSC,CR2, PO 7, 16, 17, off 
CR3,0, - D5 15 - 11 
D1 - D5 15 - 11 

Pin Assignment 

INH 

~ 

SIG LI' 

Fil CR3 

C1 PO 

osc ii1 

CR2 ii2 

Vrcf Cl3 
04 
Cis 

Ta~ 75°C 

Case Outline 
(unit:mm) 

20 

30 mA 
300 mW 

-30 - +75 °C 
--40-+125 °C 

3021B-D20SIC 

II 

~::::::::Jm!Ii 
~j; 

0.5 1.2 2.54 SANYO: DIP20S 

813 



LC7515 

ALLOWABLE OPERATING RANGES/Ta= 25°C. Vss= ov 
Pin Name Pin No. 

Supply voltage Voo Voo 9 
Reference voltage Vref Vref 8 Vref;;;; Voo 

min 
5 
4 

0.8Voo "H" level input voltage V1H CR3,UP. 17,18 
DOWN.INH 19,20 

"L"level inputvoltage V1L UP,DOWN,INH 18,19,20 
External capacitor CEXT(1} Cl 5 

CEXT(2} CR2,CR3 7,17 
CEXT(3} OSC 6 
CEXT~} CNF 2 
CEXT(5} Aour-CNF 1-2 
CEXT(6} Aour 1 
CEXT(7} SIG 3 

External resistor REXT(1} R1 4 
REXT(2} CR2 7 
REXT(3} CR3 17 
REXT~} OSC 6 
REXT(5} C1 5 
REXT(6) Aour-CNF 1-2 
REXT(7) CNF 2 

Vss 

0.47 
33 

470 

0 
0.68 

1 
0.68 
0.68 
180 

0.51 

ELECTRICAL CHARACTERISTICS/Ta= 25°C, Vss = OV, Voo = Vref = 5 - 9V min 
Input threshold voltage Vt SIG 3 GAIN 48 dB, -55 

Voo= sv, (1.38) 
f = 10kHz 

VtL(1} CR3 17 Voo = 5 - 6V 0.25Voo 
VtH C1,CR2 5,7 voo = 5-6V 0.5Vref 

-250 
VtL(2) C1,CR2 5,7 Voo = 5-6v 3/8Vref 

-250 
"H" level output voltage VoH PO,CR3 16, 17 loH = -10mA Voo-2.5 
"L" level output voltage Vol(1} 01 - 05 15- 11 IOL = 25mA Vss 

VoL(2) PO 16 IOL = 10mA Vss 
Output OFF leakage IOFF(1) R1 ,OSC,CR3 4,6,17 Vour = Vss -5 
current IOFF(2) C1,CR2 5,7 Vour= Voo 0 

IOFF(3} 01 - 05 15 - 11 Vour= Voo 0 
Output ON resistance RoN(1} C1,CR2 5,7 Voo = 5V, 0 

vour= voo 
RON(2) R1 4 voo = 5V 0 

vour = Vss 
Input impedance Z1N SIG 3 CNF:AC grounded, 100 

f=10kHz 
"H" level input current llH(1) SIG 3 Vref = Voo = 5V, 11.5 

V1N = Voo 
llH(2) UP.DOWN 18,19 voo = 5V, 10 

V1N = Voo 
"L" level input current llL(1) SIG 3 Vref = Voo = 5V, -16 

V1N = Vss 
Input leak current llH(3} INH 20 V1N = Voo 0 

llL(2} INH 20 V1N = Vss -5 
Supply current I ref Vref 8 CR3,0SC = Voo. 0 

CNF,INH = Vss. 
others: open 

100 Voo 9 CR3,0SC, 0 
Vref = Voo 
CNF.I NH= Vss 
others: open 

Note: Current direction (+,no sign: Flowing into device,-: Flowing out of device} 

814 

typ max unit 
11 v 
11 v 

voo v 

o.2voo v 
1.0 2.2 µF 
1.0 10 µF 

0.01 2.2 µF 
1.0 1.2 µF 
36 39 pF 

1000 1500 pF 
0.1 2.2 µF 
100 430 kO 
100 430 kO 
100 240 kO 
100 510 kO 

1 10 kO 
240 300 kO 

1 3 kO 

typ max unit 
-52 -49 dB 

(1.95) (2.75) mV 

o.7Voo v 
0.5Vref mV 

+250 
3/8Vref mV 

+250 
voo v 

vss + 1.9 v 
Vss + 2.5 v 

0 µA 
5 µA 
5 µA 

300 n 

kO 

170 260 kO 

19.5 32.5 µA 

50 100 µA 

-9.5 -5 µA 

5 µA 
0 µA 
3 mA 

2.5 mA 
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EQUIVALENT CIRCUIT BLOCK DIAGRAM 

Voo 
UP 

Cuing logic (5 pieces) 

• SAMPLE APPLICATION CIRCUIT 1 

• SAMPLE APPLICATION CIRCUIT 2 

(Plunger OFF while cuing) 

815 



LC7515 

• SAMPLE APPLICATION CIRCUIT 3 Automatic programming of preceding or following 1 piece of music at the 
time of application of power or completion of cuing (Plunger ON while cuing) 

:r 
L - - -'-_ Automatic programming of preceding or 

following 1 piece of music at the time of 
completion of cuing 

In this application, VoD and Vref rise modes must meet the following condition. 

Vref level must not exceed 1/2Voo during 
Tp period. 

*If Voo and Vref fall modes are Voo ~ Vref or Voo = Vref, Sample Application Circuit 
4 shown below can be used for automatic programming of preceding or following 1 
piece of music. 

• SAMPLE APPLICATION CIRCUIT 4 Automatic programming of preceding or following 1 piece of music at the 
time of application of power or completion of cuing (Plunger ON while cuing) 

816 

VaJ'Vrcf r------ --- ---- ----- ---- --~ 

' 
' 
! 
I 

' 
' 
' 

I l 
Voo =Vrcf r----- ---------------'T 

Vno; 
I 

' ,.-,!o----.,,'"'---,.!--- I 
, cR2 Vrcf Yoo ! 
L _____ - - -- ------- - _..! 

LC7S1S 

INH Vss CR3 

• Condition 

Voo 

PO 

A"'tomatic programming of 
preceding or following 1 piece 

1 of music at the time of 
L _ _ _ _ _ _ _ _ _ __ ~ completion of cuing 

l.__ Automatic programming of preceding or 
following 1 piece of music at the time of 
application of power 

VDD rise time must be much shorter than Rt/>·Ctf> time 
constant. 
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• Operation Description 
(1) Application of power 

Initialization at the time of application of power is made automatically by the initialization circuit, that is to 
say, the undermentioned INH F.F is set and the timing generator and cuing logic unit are initialized. (Refer to 
Block Diagram.) 

(2) Cuing operation start 
The cuing operation is started by changing-over the level of INH pin from "L" to "H" while power supply is 
applied. 
In order that (1) when the cuing operation is started with any unrecorded area, this area is prevented from being 
sensed and (2) when the REW cuing operation is started with any head of music, the unrecorded area immediate­
ly following this head is prevented from being sensed, the unrecorded area sense unit functions as follows: 
In either mode of these two where the cuing operation is started, C1 is discharged and the INH F.F is set. 
Therefore, for (1 ), audio signal is inputted to SIG pin and P channel transistor at R1 pin is turned ON and C1 is 
charged up through external resistor R1. When the charged-up voltage exceeds the check level of the Schmitt 
comparator at C1 pin, the output (recorded area sense clock) of the Schmitt comparator at C1 pin is set at "H" 
level, the INH F.F is reset, and unrecorded area sense operation in (3) is started. (Refer to period (A) of Timing 
Chart.) 
For (2), since the cuing operation is started with the head of music (recorded area), C1 is charged up immediate­
ly. However, next unrecorded area comes before C1 charge-up voltage reaches the check level of the Schmitt 
comparator during the period of C1 ·R1 time constant and C1 is discharged by the built-in N channel transistor. 
Thus, the INH F.F is not reset and the same operation as in (1) occurs thereafter and the unrecorded area sense 
operation is entered. 
When releasing inhibit mode with the mechanism-coupled switch, some delay between switch ON/OFF signal 
and INH pin input signal may be required. With the Schmitt inverter built in INH pin, this delay can be caused 
easily with an external integrator. 

(3) When audio signal is inputted from SIG pin, N channel transistor at CR2 pin is turned ON and set at "L" level. 
External capacitor (C2) is charged up. When tape comes to the unrecorded area and audio signal disappears, N 
channel transistor at CR2 pin is turned OFF. Capacitor (C2) starts discharging through e·xternal resistor ( R2). 
When CR2 pin voltage rises and exceeds the check level of the built-in Schmitt comparator, Schmitt comparator 
output (unrecorded area sense clock) changes from "H" level to "L" level and the unrecorded area is counted. 
(Refer to (A)-+ (B) of Time Chart.) 
As a precaution to be taken in application, it should be noted that the following phenomenon may occur. If 
pulse noise exists during the unrecorded area sense operation, N channel transistor at CR2 pin is turned ON, 
external capacitor is charged up instantaneously, and a period of discharge time set up again is needed, and 
thereby the unrecorded area sense operation goes imperfect. To avoid this phenomenon, the unrecorded area 
sense time is improved by inserting resistor R2' between CR2 pin and external C2, R2. 

pUsc noise 

/ l_A__ - Audio signal at SIG pin 

I _A .II~ I'- , ~Vrc1 
~,- Lf ~.,i~itJ -waveform at CR2 pin 

Improvement in unrecorded area sense time 

Unrecorded area sense time t can be calculated by the following formula. 

t ( icyp) == C2R2ln2= 0. 693C2R2 

C2: External capacitor capacitance (Fl 
R2 : External resistor resistance (ohm) 

±:150mV : Schmitt comparator offset 

With no offset of Schmitt comparator 
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(4) Recorded area sense operation 
When the unrecorded area is sensed, external capacitor at Cl pin is discharged in readiness for next recorded 
area sense operation and Schmitt comparator output (recorded area sense clock) at Cl pin is set at "L" level. 
The unrecorded area count clock is a NAND output of recorded area sense clock and unrecorded area sense 
clock and unrecorded area count operation is performed only when unrecorded area count clock is changed-over 
from "L" level to "H" level. Therefore, when recorded area sense clock is set at "L" level, unrecorded area 
count clock remains at "H" level regardless of unrecorded area sense clock mode and unrecorded area count 
operation is stopped. This mode remains until Cl is charged up and Schmitt comparator output at Cl pin is set 
at "H" level after the continuation of recorded mode for the period of time fixed by Cl, Rl. When recorded 
area sense clock is set at "H" level at the time unrecorded area sense clock is at "H" level, unrecorded area sense 
clock is set at "L" level and unrecorded area count standby mode takes place. When next unrecorded area is 
sensed, count operation is performed. As a result, pulse noise existing within the period of time fixed by Cl, Rl 
is not identified as a recorded mode and unrecorded area which follows noise is not counted. (Refer to period 
(8) of Pulse Noise Reject Operation Time Chart.) Cl is discharged each time unrecorded area is sensed and the 
interval between pulse noises is fixed by C, R2. If longer than unrecorded area sense time, Cl is not charged up 
and pulse noise can be rejected, no matter how many times pulse noise occurs. Operations of (3) to (4) are 
repeated thereafter. 

Unrecorded Area Count Operation Timing Chart 

SIG pin 
Play 

fNRt~!~) ~.......-i~-L.--?"4..._ _ _......-:__..,.__.-4,__ __ _ 
Unrecorded area 
sense clock 
(Internal signal) 

C1 pin 

Recorded area 
sense clock 
(Internal signal) 
Unrecorded area 
count clock 
(Internal signal) 

INH pin 

INH F.F 
(Internal signal) 

PO pin 

CR3 pin 

LED pin 

PIN DESCRIPTION 

Pin Name Pin No. 

Voo 9 

Vss 10 

Vref 8 

818 

.__ ___ _.f Count. .__ ___ f Count 

Without external capacitor 
(For plunger ON mecharnsm) 

9'9?? '99?? I ??9?? 
l>-•------<@1-------i·l~----<@1----~·+-I --~ 

Input/Output Pin Description 

•Pin for applying power 
Vss = OV, VDD = 5.0 ~ 11.0V 

•Fixes check level of comparator, Schmitt comparator 
inside IC and supplies bias voltage of preamp. 

•Source power supply for P channel open drain 
transistor at R 1 pin 

•To secure accurate cuing operation, voltage of this 
pin must be stabilized with Zener diode, etc. 
connected outside IC. 



osc 

LC7515 

Pin Description 

•Input pin for unrecorded area sense audio signal 
•Preamp. (input impedance 150kohm typ.) is built in 

and input sensitivity is -52dBm (typ.). 
•Biased 3/8Vref(typ.) at pin open mode and used 

with capacitor coupling 

•Pin for setting preamp. gain. Used for AC amp. by 
connecting C, R between this pin and GND. Use 
capacitor with little leak current. 

•Biased 3/8Vref (typ.) at pin open mode 

•Pin for setting preamp. gain. Used by connecting 
C, R between this pin and CNF· 

•Pin for setting preamp. attenuation at high frequen­
cies. Used by connecting C between this pin and 
GND. 

•Pin for connecting external resistor which forms 
recorded area sense integrator 

•By connecting high resistor between this pin and C1, 
C1 is charged up through this resistor while being in 
recorded area. 
(Note) Recorded area sense time differs according 
to high input or low input. 

• P channel open drain 
•Pin for connecting external capacitor which forms 

i recorded area sense integrator 
II + •With built-in Schmitt comparator, recorded area 

5 c1 sense operation is performed when pin voltage 
exceeds 1 /2Vref. 

I ,,); •Each time unrecorded area is sensed, capacitor is 
1 \ ' discharged, so recorded area sense integral action is 
1 Externally repeated and pulse noise in unrecorded area is 

-+jll I'~ attach-ed·~~~~~~~--11--r-ei-·e-ct_e_d_·~~~~~~~~~~~~~~--I • To prevent latch-up, RX is recommended. 

•Pin for external CR for oscillator needed to operate 
I I Externally Voo internal logic unit. 
I attached 
I ; 1--- •Oscillation occurs only at the time of counting un-
i 6 I recorded area or changing program, and no oscilla-
1 tion occur,s at the time of other than these opera­

15 

14 

13 

12 

11 

Vrcf 

Vrcf 

Schmitt 

Externally I ~-~I Co~a 
attached L£ 

~oil_ 

Lf~ 

tions. 
•Response time elapsing until program is changed 

after program switch (UP or DOWN) is turned ON is 
3 times (3 x Tosc) as long as oscillation cycle (Tosc). 

•By increasing CR time constant, program SW 
chattering can be rejected. 

•Pin for external CR which set unrecorded area sense 
time 

•With built-in Schmitt comparator, unrecorded area 
sense operation is performed when pin voltage 
exceeds 1 /2Vref. 

•Unrecorded area sense time (t) is calculated by the 
following formula. 
t(typ.)~0.693C2 R2 

C2: External capacitor capacitance (F) 
R2: External resistor resistance (ohm) 

•Output pin for LED driver for displaying programm­
ed number of musics 

• N channel open drain output 
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Pin Name Pin No. 

PO 16 

17 

UP 18 

DOWN 19 

20 

820 

Input/Output 

Externally 
attached 

Voo 

~ 1 Voo 

~ 
High level while unrecorded 
area sensing 

L _,I ~ 
L 
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Pin Description 

•Pin for outputting positive pulse after completion of 
cuing. 
Pulse width depends on time constant of CR exter­
nally attached to CR3 pin. 

• C MOS complementary output 
Pulse width: Depending on CR at CR3 pin 

I----! 

~~~__.r--1_~~~~-

While cuing While playing 

•Pin for external CR which fixes output pulse width 
at Po pin 

•Input/output pin with built-in Schmitt type inverter 

•Output pin for driving plunger-ON mechanism 
(while cuing) at no program mode at the time of 
completion of cuing and application of power 
In this case, resistor only is connected and no 
capacitor is used. (Refer to Sample Application 
Circuit 1.) 

CR3 1 
While cuing While playing 

•When number of musics is programmed, high level is 
outputted. 

• P channel open drain output 

•Input pin for setting number-of-musics program in 
upward direction 

rDi-Di-03..-..~-- iis I _ _ (Endless setting) 

•With pull-down resistor and Schmitt inverter built in 
internally, chattering can be rejected only by adding 
external resistor and capacitor. 

•Internal logic operates at switch input rise. 

•Input pin for setting number-of-musics program in 
downward direction 

r ii, - ii2- iiJ-i54-0s-, 
L ~ (Endless setting) 

•Other functions are the same as for input pin for 
setting number-of-musics program in upward direc­
tion. 

•Pin for inhibiting operation of unrecorded area 
sense unit and recorded area sense unit 

•Input low level causes inhibit mode. 
•Normally, inhibit mode is released only while cuing. 
• It is possible to freely program number of musics 

even at inhibit mode. 
•With built·in Schmitt inverter and FF which 

memorizes inhibit mode 



LC7517 Fiii CMOS IC 

Automatic Cuing Circuit for Tape 
Recorder 

® 1232A 

The LC7517 is a C-MOS IC that enables automatic forward or backward cuing of your desired music up to 7 pieces 
from musics recorded on a tape recorder tape. 

Application 
• Radio cassettes, cassette decks, car stereos 

Features 
• Preamp., unrecorded area sense unit, and 7-piece cuing logic unit are built in. 
• Unrecorded area sense time and recorded area sense time are set independently by external CR, so that stable 

operation is made possible against pulse noise in unrecorded area and sound cut in recorded area. 
• For programming the number of musics to be cued, serial set (endless) mode in up/down direction is available. 
• It is possible to direct drive 7 LEDs for displaying the number of programmed musics. 
• At the time of cuing and power application, no program mode takes place. Automatic 1-piece programming is also 

enabled by external circuit. (Refer to Sample Application Circuits 3, 4.) 
• Meets the requirements for deck mechanisms of 2 types (1. plunger OFF while cuing, 2. plunger ON while cuing). 
• Input sensitivity: -52 dBm typ (f = 10 kHz) 
• Wide operating voltage range (Voo = 5.0 to 11.0 V) and small current dissipation Ooo ~ 2.5 mA) 

Absolute Maximum Ratings/Ta= 25°C, Vss = 0 V Pin Name 
Maximum supply voltage Voo max Voo 
Reference voltage Vref Vref 
Input voltage V1N CNF, SIG, 

UP'DOWN, 
INH 

Pin No. 
9 
8 

2,3,20 
21,22 

Output voltage vour Aour,R1, 1,4,5,6, 

Output current 
Allowable power dissipation 
Operating temperature 
Storage temperature 

lour 
Pd max 
Topg 
Tstg 

C1,0SC, 7,18,19, 
CR2,Po, 17 - 11 
CR3,D1 - D7 
01-07 11-11 

Condition 
Vss --0.3 - Vss+12 

Vref ~ Voo Vss-0.3 - Vss+11 
Vss--0.3 - Voo+o.3 

Output Vss-0.3 - Voo+o.3 
transistor off 

Ta::;;; 75°C 
30 

300 
-30-+75 

-40- +125 

Case Outline 3010A-D22IC 
(unit:mm) 

unit 
v 
v 
v 

v 

mA 
mV oc 
oc 

~::::::::::!Ii 
~~I 

0.5 1.2 2.54 SANYO: DIP22 
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Allowable Operating Ranges/Ta= 25°C, Vss = OV Pin Name Pin No. Condition min typ max unit 
Supply voltage voo voo 9 5 11 v 
Reference voltage Vref Vref 8 Vref;S; Voo 4 11 v 
"H" level input voltage V1H CR3,UP, 19,20 o.8Voo Voo v 

DOWN, I NH 21,22 
"L" level input voltage V1L UP.DOWN, 20,21,22 vss 0.2Voo v 

INH 
External capacitor CEXT(1) C1 5 See Fig. 1. 1.0 2.2 µF 
External capacitor CEXT(2) CR2,CR3 7,19 See Fig. 1. 1.0 10 µF 
External capacitor CEXT(3) osc 6 See Fig. 1. 0.01 2.2 µF 
External capacitor CEXT(4) CNF 2 See Fig. 1. 0.47 1.0 1.2 µF 
External capacitor CEXT(5) AouT-CNF 1,2 See Fig. 1. 33 36 39 pF 
Externa I capacitor CEXT(6) AouT 1 See Fig. 1. 470 1000 1500 pF 
External capacitor CEXT(7) SIG 3 See Fig. 1. 0.1 2.2 µF 
External resistor REXT(1) R1 4 See Fig. 1. 0 100 430 kil 
Extern a I resistor REXT(2) CR2 7 See Fig. 1. 0.68 100 430 kil 
External resistor REXT(3) CR3 19 See Fig. 1. 1 100 240 kil 
External resistor REXT(4) osc 6 See Fig. 1. 0.68 100 510 kil 
External resistor REXT(5) C1 5 See Fig. 1. 0.68 1 10 kil 
External resistor REXT(6) AouT-CNF 1,2 See Fig. 1. 180 240 300 kil 
External resistor REXT(7) CNF 2 See Fig. 1. 0.51 1 3 kil 

Electrical Characteristics/Ta= 25°C, Vss = OV, Voo = Vref = 5 - 9V 
Pin Name Pin No. Condition min typ max unit 

Input threshold voltage Vt SIG 3 GAIN,48dB, -55 -52 -49 dBm 
Voo=5V,f= (1.38) (1.95) (2.75) (mV) 
10kHz 

VtL(l) CR3 19 v00 = 5 - 6V o.25Voo 0.7Voo v 
VtH C1 ,CR2 5,7 Voo = 5- 6V 0.5Vref 0.5Vref mV 

-250 +250 
VtL(2) C1 ,CR2 5,7 v 0 o = 5-6v 3/8 Vref 3/8Vref mV 

-250 +250 
"H" level output voltage VoH Po,CR3 18,19 loH = -10mA voo-2.5 Voo v 
"L" level output voltage VOL(l) 01 - 07 17 - 13 IOL = 25mA Vss V55+1.9 v 

VOL(2) Po 18 loL = lOmA Vss Vss+2.5 v 
Output OFF leak current IOFF(1) Rl ;osc, 4,6,19 vouT= Vss -5 0 µA 

CR3 
IOFF(2) C1 ,CR2 5,7 VouT = Voo 0 5 µA 
IOFF(3) 01 - 07 5-13 vouT= voo 0 5 µA 

Output ON resistance RON(1) C1,CR2 5-7 Voo = 5V, 0 300 Q 

vouT= Voo 
RoN(2) R1 4 Voo = 5V 0 kil 

vouT = Vss 
Input impedance Z1N SIG 3 CNF : AC grounded, 100 170 260 kil 

f=10kHz 
"H" level input current I 1H(1) SIG 3 Vref = Voo = 5V 11.5 19.5 32.5 µA 

V1N = Voo 
l1H(2) UP.DOWN 20,21 Voo = 5V 10 50 100 µA 

V1N = Voo 
"L" level input current I IL(1) SIG 3 Vref = Voo = 5V -16 -9.5 -5 µA 

V1N = Vss 
Input leak current llH(2) INH 22 V1N = Vss -5 0 µA 

llH(3) INH 22 V1N = Voo 0 5 µA 

Supply current I ref Vref 8 CR3,0SC = Voo 0 3 mA 
CNF.I NH= Vss. 
others: open 

loo Voo 9 CR3,0SC,Vref 0 2.5 mA 
= voo 
c.NF.INH = Vss 
others: open 

(Note) Current direction(+, no sign: Flowing ihto device,-: Flowing out of device) 
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Pin Assignment and.Test Circuit (Fig. 1) 

LC7517 

SIG R1 Cl OSC CR2 

Equivalent Circuit Block Diagram 
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Sample Application Circuit 1 

Sample Application Circuit 2 

LC7517 

(Plunger ON while cueing) 
~~.-----.--0-----------.-----~,._-~voo 

(Plunger OFF while cueing) 

~Voo 
FF, REW 

Sample Application Circuit 3: Automatic programming of preceding or following 1 piece of music at the time of 
application of power or completion of cuing (Plunger ON while cuing) 

Automatic programming of preced­
r- -· - -- - - -- - - - --~ ing or following 1 piece of music as 

-------:--i.- : the time of completion of cueing 
L. __ _ _ _ _ _ __ ____ I 

I Voo 

CR2 Vrc f VOO DOWN UP 

~:;J-n SIG l C 7 5 1 7 

osc Vss 

For automatic programming of preceding or following 1 piece of music at the time of application of power, 
Vref rise mode must meet the following condition. 
Vref must not exceed 1/2 Voo during the period of time elapsed until Voo reaches 5V after application of 
power +500µsec. 

v 
Yoo 

Vref level must not exceed 1 /2 Voo during T p period. 

Must be within the shadowed portion shown left. 

*If Voo and Vref fall modes are Voo = Vref or Voo ~ Vref· Sample Application Circuit 4 shown below can be 
used for automatic programming of preceding or following 1 piece of music. 
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Sample Application Circuit 4: Automatic programming of preceding or following 1 piece of music at the time of 
application of power or completion of cuing (Plunger ON while cuing) 

v00 ~Vrt:f r---------·--
' I 
I 

~----, + 
I 
I 
I 
L_, _ _, __ ----- _J 

CR2 Vref V[l() UP DOWN Di 152 

L C 7 5 1 '7 

osc INH Vss CR3 

v00:vrct 

(Note) 
Voo rise time must be much shorter than R¢·R¢ 
time constant. 

Operation Description 
1) Application of power 

Automatic programming of preced-
>------+--~ , ing or following 1 piece of music at 

: the time of completion of cuing 

c~ Automatic programming of preced-
1 , , , : tng or following 1 piece of music at 
L ____________ .J the time of application of power 

Initialization at the time of application of power is made automatically by the initialization circuit, that is to 
say, the undermentioned INH F.F is set and the timing generator and cuing logic unit are initialized. (Refer to 
Block Diagram.) 

2) Cuing operation start 
The cuing operation is started by changing-over the level of INH pin from "L" to "H" while power supply is 
applied. In order that (1) when the cuing operation is started with any unrecorded area this area is prevented 
from being sensed and (2) when the REW cuing operation is started with any head of music the unrecorded area 
immediately following this head is prevented from being sensed, the unrecorded area sense unit functions as 
follows: In either mode of these two where the cuing operation is started, C1 is discharged and the INH F.F is 
set. Therefore, for (1 ), audio signal is inputted to SIG pin and P channel transistor at R1 pin is turned ON and 
Cl is charged up through external resistor R1. When the charged-up voltage exceeds the check level of the 
Schmitt comparator at C1 pin, the output (recorded area sense clock) of the Schmitt comparator at C1 pin is set 
at "H" level, the INH F.F is reset, and unrecorded area sense operation in (3) is started. (Refer to period (A) of 
Time Chart.) For (2), since the cuing operation is started with the head of music (recorded area), C1 is charged 
up immediately. However, next unrecorded area comes before C1 charge-up voltage reaches the check level of 
the Schmitt comparator during the period of C1 · R1 time constant and C1 is discharged by the built-in N 
channel transistor. Thus, the INH F.F is not reset and the same operation as in (1) occurs thereafter and the 
unrecorded area sense operation is entered. When releasing inhibit mode with the mechanism-coupled switch, 
some delay between switch ON/OFF signal and INH pin input signal may be required. With the Schmitt 
inverter built in INH pin, this delay can be caused easily with an external integrator. 

3) When audio signal is inputted from SIG pin, N channel transistor at CR2 pin is turned ON and set at "L" level. 
External capacitor (C2) is charged up. When tape comes to the unrecorded area and audio signal disappears, N 
channel transistor at CR2 pin is turned OFF. Capacitor (C2) starts discharging through external resistor (R2). 
When CR2 pin voltage rises and exceeds the check level of the built-in Schmitt comparator, Schmitt comparator 
output (unrecorded area sense clock) changes from "H" level to "L" level and the unrecorded area is counted. 
(Refer to (A) -+ (B) of Time Chart.) As a precaution to be taken in application, it should be noted, that the 
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following phenomenon may occur. If pulse noise exists during the unrecorded area sense operation, N channel 
transistor at CR2 pin is turned ON, external capacitor is charged up instantaneously, and a period of discharge 
time set up again is needed, and thereby the unrecorded area sense operation goes imperfect. To avoid this 
phenomenon, the unrecorded area sense time is improved by inserting resistor R2' between CR2 pin and 
external C2, R2. 

L_J\::_ 
I tt?f "tJ' :~::~·::n:: ::~:i:in 

,," v' "!' v' ,, , 

with R2' 
.Of\OUIR2' Improvement in unrecorded 

area sense time 

Unrecorded area sense time t can be calculated by the following formula. 

1 /2 Vref ±250 mV 

Vref 

t (typ) = C2R21n2 = 0.693C2R2 
C2 External capacitor capacitance (F) 
R2 : External resistor resistance (ohm) 

±250 mV : Schmitt comparator offset 

With no offset of Schmitt comparator 

4) Recorded area sense operation 
When the unrecorded area is sensed, external capacitor at C1 pin is discharged in readiness for next recorded 
area sense operation and Schmitt comparator output (recorded area sense clock) at C1 pin is set at "L" level. 
The unrecorded area count clock is a NAND output of recorded area sense clock and unrecorded area sense 
clock and unrecorded area count operation is performed only when unrecorded area count clock is changed-over 
from "L" level to "H" level. Therefore, when recorded area sense clock is set at "L" level, unrecorded area 
count clock remains at "H" level regardless of unrecorded area sense clock mode and unrecorded area count 
operation is stopped. This mode remains until C1 is charged up and Schmitt comparator output at C1 pin is set 
at "H" level after the continuation of recorded mode for the period of time fixed by C1, R1. When recorded 
area sense clock is set at "H" level at the time unrecorded area sense clock is at "H" level, unrecorded area sense 
clock is set at "L" level and unrecorded area count standby mode takes place. When next unrecorded area is 
sensed, count operation is performed. As a result, pulse noise existing within the period of time fixed by C1, 
R1 is not identified as a recorded mode and unrecorded area which follows noise is not counted. (Refer to 
period (B) of Pulse Noise Reject Operation Time Chart.) C1 is discharged each time unrecorded area is sensed 
and the interval between pulse noises is fixed by C, R2. If longer than unrecorded area sense time, C1 is not 
charged up and pulse noise can be rejected, no matter how many times pulse noise occurs. Operations of (3) to 
(4) are repeated thereafter. 

Unrecorded Area Count Operation Timing Chart 

SIG pin 

CR2 pin (No R'sl 
Unrecorded area sense clock 

(Internal signal) 
C1 pin 

Recorded area sense clock (Internal signal) 
Unrecorded area count clock !Internal signal) 

INH pin 
INH F.F (Internal signal) 

L_jeount 

Po pin -----------+--------
CR3 pin -----------+.W.,.,,..ith,...o_u_t_e-xt-e-rn-a""I --;..._ 

capacitor (For , plunger ON mechanism) 
LED pin •9<;> 9 q99 ?9CQ999 
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I 

---r-

8 

,,~-1~3 
I 

2 

RI 4 

Ci 5 

osc 6 

I :::i,'tJ . B . 
Externally I 
attached 

Externally Vr<f 

attached Im 
f---

Rl Vr<f 

Rx Cl 

Cl f-

Externally v00 
attached' ~ 

LC7517 

Pin Description 

• Pin for applying power: 
Vss = OV,VDD = 5.0 - 11.0V 

• Fixes check level of comparator, Schmitt 
comparator inside IC and supplies bias voltage 
of preamp. 

• Source power supply for P channel open drain 
transistor at R 1 pin 

• To secure accurate cuing operation, voltage of 
this pin must be stabilized with Zener diode, 
etc. connected outside IC. 

• Input pin for unrecorded area sense audio signal 
• Preamp. (input impedance 150kohm typ.) is 

built in and input sensitivity is -52dBm (typ.) .. 
• Biased 3/BVref (typ.) at pin open mode and 

used with capacitor coupling 

• Pin for setting preamp. gain. Used for AC amp. 
by connecting C, R between this pin and GND. 
Use capacitor with little leak current. 

• Biased 3/8Vref (typ.) at pin open mode 

• Pin for setting preamp. gain. Used by connect· 
ing C, R between this pin and CNF· 

• Pin for setting preamp. attenuation at high 
frequencies. Used by connecting C between this 
pin and GND. 

• Pin for connecting external resistor which 
forms recorded area sense integrator 

• By connecting high resistor between this pin 
and Cl, Cl is charged up through th is resistor 
while being in recorded area. 
(Note) Recorded area sense time differs accord­
ing to high input or low input. 

• P channel open drain 

• Pin for connecting external capacitor which 
forms recorded area sense integrator 

• With built-in Schmitt comparator, recorded 
area sense operation is performed when pin 
voltage exceeds 1 /2Vref· 

• Each time unrecorded area is. sensed, capacitor 
is discharged, so recorded area sense integral 
action is repeated and pulse noise in unrecorded 
area is rejected. 

• To prevent latch-up, Rx is recommended. 

• Pin for external CR for oscillator needed to 
operate internal logic unit 

• Oscillation occurs only at the time of counting 
unrecorded area or changing program, and no 
oscillation occurs at the time of other than 
these operations. 

• Response time elapsing until program is 
changed after program switch (UP or DOWN) is 
turned ON is 3 times (3 x Tosc) as long as 
oscillation cycle (Tosc). 
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Pin Name Pin No. 

osc 6 

CR2 7 

DI 17 

02 

03 

04 

05 

06 

07 

Po 

CR3 

UP 

828 

16 

15 

14 

13 

12 

11 

18 

19 

20 

Input/Output 

See the former page. 

Vrrf 

Externally I 
attached 

See next page. 

LC7517 

Pin Description 

• By increasing CR time constant, program SW 
chattering can be rejected. 

• Pin for external CR which set unrecorded area 
sense time 

• With built-in Schmitt comparator, unrecorded 
area sense operation is performed when pin 
voltage exceeds 1 /2Vref· 

• Unrecorded area sense time (t) is calculated by 
the following formula. 

t (typ) ~ 0.693C2 R2 
C2: External capacitor capacitance (F) 
R2: External resistor resistance (ohm) 

• Output pin for LED driver for displaying 
programmed number of musics 

• N channel open drain output 

• Pin for outputting positive pulse after comple­
tion of cuing 

• Pulse width depends on time constant of CR 
externally attached to CR3 pin. 

Pulse width: Depending on 
i-----J CR at CR3 pin 

__ _.ll.._ __ _ 
While cuing While playing 

• Pin for external CR which fixes output pulse 
width at P0 pin 

• Input/output pin with built-in Schmitt type 
inverter 

• P channel open drain output 

CRJ l"T--
PO ___s-i___ 

• Output pin for driving plunger-ON mechanism 
(while cuing) at no program mode at the time 
of completion of cuing and application of 
power 
In this case, resistor only is connected and no 
capacitor is used. (Refer to Sample Application 
Circuit 1.) 

CR3 

While cuing While playing 

• When number of musics is programmed, high 
level is outputted. 

• Input pin for setting number-of-musics program 
in upward direction 

- - - - - - -co I ->D2->D3->D4->D5->D6->D 7] 

(Endless setting) 



LC7517 

Pin Name Pin No. Input/Output Pin Description 

• With pull-down resistor and Schmitt inverter 

UP 20 built in internally, chattering can be rejected 
Voo only by adding external resistor and capacitor. 

6 I voo • Internal logic; operates at switch input rise . 

Ht- • Input pin for setting number-of-musics program 
in downward direction 

- - - - - - -

DOWN 21 
[D t-D2-D3-D4..,...D5-+-D6..,...D7J 

(Endless setting) 

Externally • Other functions are the same as for input pin 
attached for setting number-of,musics program in-

upward direction. 

• Pin for inhibiting operation of unrecorded area 

@I Jr 

sense unit and recorded area sense unit 
• Input low level causes inhibit mode . 

• Normally, inhibit mode is released only while 
INH 22 

c~ ~ L cuing. 
a;"fi~ • It is possible to freely program number of 
~., 

musics even at inhibit mode. x~ 

w 10'"' • With built-in Schmitt inverter and FF which 
Pull-down resistor memorizes inhibit mode 

829 



LC7520, 
7560 

CMOS LSI 

Graphic Equalizer ECS System, 
LCD Driver 

Applicationa 
Graphic equalizer 
LCD driver 
Control microcomputer 

Funotiona 
(1) LC7520 

.3057 3012A 

·~-~ ,,~,. 
~.::f'"" 

LC7520 DIP28 ""' 
LC7560 QIP64-A 
LC6502 DIP42 128W + 2KB ROM or 64W 

. . . 
7 bands each of right/left • 

(2) 

2dB/step t10dB (1 band 11 positions) variable ~ith UP/DOWN switch • 
Microcomputer-controlled. 2 control lines • 
LC7560 

® 1523 

. . Dot display of setting state in each band (Flashable at the setting mode) 
Spectrum analyzing display of band-pass signal strength (7 bands, 2dB/step 
11-dot display). 
Accessory display ( 11 kinds of IMEMd, [M1J to~ [fil [iJ, IMIXI, I LEVEL~ IPOSITIONb . 

. . 
Total display also available. · 
Display : 1/2 duty LCD (5V rating) 
Microcomputer-controlled. 2 control lines • 

Features 
(1) One touch permits the gain in each band to go up/down. 
(2) Presetting makes memory call possible with one touch. Your desired 

frequency characteristic can be selected to the music. 
(Example) User option 3 modes + Maker option 3 modes + Last channel memory 

(3) One touch permits the frequency characeristic in each band to be set to 
OdB (flat function). The frequency characteristic in each band can be 
reversed easily with respect to OdB by means of software (reverse 
function). 

(4) Spectrum analyzing display facilitates REC equalization. 
(5) Two control lines are common to the LC7520/LC7560, thereby facilitating 

wiring between microcomputer and IC. 

Case Outline 3012A-D28IC 
(unit:mm) LC7520 

l:::::::::::::~~ 
~~ 

0.48 1.2 2.54 SANYO: DIP28 
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Case Outline 3057-Q64AIC 
(unit:mm) LC7560 

SANYO• QIP64A 2.15 



LC7520 
Absolute Maiimlll Ratings at 

Maximum Supply Voltage 

Input Voltage 

Output Voltage 
Allowable Power Dissipation 
Operating Temperature 
Storage Temperature 

Allowable Operating Ranges at 
Supply Voltage Vnn 

VEE 
vref 
Vee 

Input "H" Level Voltage VIH( 1) 
VIH(2) 

Input "L" Level Voltage VIL( 1) 
VIL(2) 
ti!Sw Input Pulse Width 

Setup Time 
Hold Time 
Delay Time 

tsetup 
thold 
td 

LC7520,7560 

CLK,DI 
f1 to f7,IN1,IN2 
s 

Vnn-VEE~40 

Vnn-Vref~11 
Vss to Vss+7 

Vss-0.3 to Vcc+0.3 
VEE-0.3 to Vnn+0.3 

Vref-0.3 to Vnn+0.3 
VEE-0.3 to Vnn+0.3 

150 
-30 to +75 

CLK ,DI 
s 
CLK,DI 
s 
CLK 
DI 
DI 
CLK 

-40 to +125 

min typ max 
8~Vnn-VEE~37 

0 
4.5 

o.svcc 
Vref+O. 9(Vnn-Vref) 

Vss 
Vref 

1 
1 

Vnn-4.5 
5 5.5 

Vee 
Vnn 

o.2vcc 
yref+0.1. 
Vnn-Vref) 

Electrical Characteristics at Ta=25°C min typ max 
0.005 Distortion THD All bands flat,f=20kHz, 

Output 1V 
Closstalk xtalk 
Setting Error B Other band flat 
Analog SW OFF Leak IOFF IN1 ,IN2,f1-f7 

-60 
-1 1 

10 

unit 
v 

v 
v 
v 
v 
v 
v 

mW 
OC 
OC 

unit 
v 

v 
v 
v 
v 
v 
v 

us 
us 
us 
us 

unit 
% 

dB 
dB 
uA 

Pull-down Resistance Rpd Vnn=13V,S 100 kohm 
Current Dissipation Inn 

Ice 

LC7560 
Absolute Maximum Ratings at Ta=25°C 

Maximum Supply Voltage Vnnmax 
Vee 

Input Voltage vI1 
VI2 

Output Voltage v0 

Allowable Power Dissipation Pdmax 
Operating Temperature Topg 
Storage Temperature Tstg 

CLK,DI 
f1 to f7,T,S1,S2 
A1 to 11•B1 to 11' 
D 1 to 11 , COM1 , 2 
Ta~75°c 

Allowable Operating Ranges at Ta=25°C,Vss=OV 
Supply Voltage Vnn 

Vee 
Input "H" Level Voltage VIH( 1) CLK ,DI 

VIH(2) S1,S2 

1 
0.5 

Vss to Vss +15 
Vss to Vss+7 

Vss-0.3 to Vcc+0.3 
Vss-0.3 to Vnn+0.3 
Vss-0.3 to Vnn+0.3 

mA 
mA 

unit 
v 
v 
v 
v 
v 

200 mW 
-30 to +75 °c 

-40 to +125 °c 

min typ max unit 
7.5 13 14 v 
4.0 5 5.5 v 

o.8Vcc Vee v. 
0.9Vnn Vnn v 
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Input "L" Level Voltage VIL(1) 
V~L(2) Input Pulse Width t w 

Setup Time tsetup 
Hold Time thold 
Delay Time td 

Electrical Characteristics at 
Input Sensitivity +10 VIN 

+8 

Analog SW OFF Leak 
Output Impedance 
Current Dissipation 

Pin Assignment 

I 

2 

f7 3 

16 4 

IS 5 
14 6 

f3 1 

+6 
+4 
+2 

0 
-2 
-4 
-6 
-8 
-10 

21 

2S 

24 
23 

21 12 ' LC7S20 
f1 , 

XI 

s II " 12 11 
13 16 

14 75 

832 

IN1 

lN2 

11 

f2 

13 

14 

IS 

16 

17 

VEE 

V55 

DI 
CLK 

TEST2 

LC7520,7560 

cue ,DI 
s1,s2 
cue 
DI 
DI 
cue 

vDD=13V 
Specified circuit 

f1-f7,T 
COM1,2 A1-D11 

min 
Vss 
Yss 

1 
1 
1 

min 
+9 
+7 
+5 
+3 
+1 
-1 
-3 
-5 
-7 
-9 

-11 

typ max 
o.2Vcc 
0.1VDD 

typ 

10 

max 
+11 

+9 
+7 
+5 
+3 
+1 
-1 
-3 
-5 
-7 
-9 
10 

17 

fl 

fS 

f4 

7 
1 

f3 

f2 

fl 

All 

AIO 
A9 

Al 

A7 

Ali 

AS 

A4 

.u 

unit 
v 
v 

us 
us 
us 
us 

unit 
dB 
dB 
dB 
dB 
dB 
dB 
dB 
dB 
dB 
dB 
dB 
uA 

kohm 
mA 
mA 



LC7520,7560 

Equival.ent Circuit Block Diagraa 

(1)LC7520 

DI 
CLK 

JN2 
r-------
1 

I 
I 
I 
I 
I 
I 
I 

-0-0-0-0- -0- - -, 
I 

LATCH 

a 
Shift H8gister 

I 
-------------------~ 

IN1 
JN2 
f 1 
t2 
13 
t4 
ts 
16 
17 

TEST2 

(2)LC7560 

G.EQ output 
..-lr1fot1r--- R Speaker 

14--ldetll-- L Speaker 

r--------------
1 

Voo tJ 
I 

LATCH 

~~ST 1 

CLK 
SR 

MPX 

- ----------, 
I 
I 
I 

I 
I I 

LCD 1/2 duty 

11X 7 +TOTAL 
or 11 X 7 + accessory 

L------ -- -- - -- - - - -- - -- - -- -- .J '-------.----~ 
osc 11 x 8 
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Pin Description 
(1) LC7520 

Pin Name Pin Configuration 

VDD 

Vref 

v.~~ 
VEE 

~ 
Dr 

CUC 0-·~ 

IN1 lNIO-·l-~--
IN2 

rn?J_J __ 

f1-f7 
D-· ·-·-E:*-

s ~ 
TEST1 
TEST2 

(2) LC7560 

Pin Name Pin Configuration 

VDD 

Vee 

v~~ 
Dr 

CUC o--{?>o--

COM1 F E~ . ~~ COM2 
A1-A 11 

B1-B11 

C1-C11 
§J-o 

D1-D11 

f1-f7 o------t&--· 
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LC7520,7560 

Description 

• Power supply pin +18V(typ) Power supply for 
audio signal • 

• Power supply pin VDD-5V(typ) Power supply for 
logic drive • 

• Power supply pin OV. 
• Power supply pin -18V(typ) Power supply for 

audio s:i.g_nal • 
• Power supply pin +5V(typ). 
• Pin for inputting data from CPU. 
• Schmitt inverter conf:!,g_uration. 
• Pin for inputting CUC from CPU. 
• Schmitt inverter configuration • 
• Pin for inputting audio signal. 
• Normally, IN1 is connected to inverting input 

of OP amp. 
• Normally, IN2 is connected to noninverting 

inut of OP amp • 
• Provided on right/left sides • 
• Pin for connecting band-pass filter. . f1 to f7 x right/left ------- Total 14 pins. 
• Select pin in 2-chip applications. With pull-

down resistor. . n1n input: Key code 7C3 Connected to vDD' . non il!2_ut: KeJ'.. code 7C2 Connected to Vref. . Pin for testing IC inside. 
• Normally, open. 

Description 
• Power supply pin +13V(typ) Power supply for 

A/D conversion. 
. Power supply pin +5V(typ) Power supply for 

logic drive • 
• Power supply pin OV(typ). 
• Pin· for inputting data from CPU. 
• Schmitt inverter configuration. 
• Pin for inputting CUC from CPU. 
• Schmitt inverter configuration • 
• Output pin to LCD common. 

• Output pin to LCD segment. 
• Bands f1..t. f2. 
• Output pin to LCD segment. 
• Bands f3..t. f4. 
• Output pin to LCD segment. 
• Bands f5..t. f6. 
• Output pin to LCD segment. 
• Band f7..t. total displq or accessori displq. 
• Pin for inputti~ detection output of audio 

signal. 



LC7520,7560 

Pin Name Pin Configuration Description 

T Input pin for total display, I 

0-- -·- -f;;:t- . 
• Detection output is inputted. 

osc 
~~ 

. Open drain type output buffer. . Pin for connecting external C,R for oscillator. 
0--- - -j)o----

S1 ,S2 . Select pin in applications where a plurality of 

0--~-- chips (4 pcs. max.) are used. 

I 

Lv--

TEST Pin for testing IC inside. 
. Normall, open • 

(1) For the microcomputer, refer to the separate manual. 
(2) For the control data and timing, a separate manual is in preparation. 
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LC7520,7560 

Sample Application Circuit 

(1) 7-Band MIX Display(LC7520x1,LC7560x1) 

(LC7520 X1, LC7560X1) 

836 

ECS BUS 

EqufVa1eiit IC 
r~., 
t------
~-----J 

~------1 
1------
~-----...I 
1-------1 
I r-----
1------
~------1 
f------, 
~-----
1----- --1 
I r------L _____ _ 

DI 
CLK 

DI 
----, CLK 

1 Mixer 
L3.!."~~~ 

s 

LC7520 

DETX7 BPFX7 LC7560 ;---:------1 
I I I 
I : I 

SC 

TOTAL 

VDO 

10k 

T 

SOURCE 

MONITOR A/B 

1x2 
VOL/BAL/ POWER 

Note: OP amp feedback resistance 10kohm 
Resonance impedance of EQ LC 800ohm 

accessory: M1-M5 
MEMO 
L,R,MIX 
POS, LEVEL 

Colour LCD 11x8 

-iii .. ., :J 
>. -~ .,.,, 

....J<( :::;: 

I-
UJ 
Cl 

I-
UJ 
Cl 

7 Band+accessary 
or 

7 Band+ TOTAL 

POWER 

POWER 



LC7520,7560 

(2) 7-Band R, L Separate Display(LC7520x1,LC7560x2) 

0 

R 

3 

I ~1-+--+---1 r-----1 
r----
1-----j 
~-----l 
r---
1----
L-----l 
I r----
t- - --i 
1----L ___ _ 
I 
r----
1-- ----j 
L __ _ 

2 
r-----1 

r-1 I 
xi I 
It:' I 
aJI I 

"' L-~ __ J 
::::1 I 
t;j I I 
OL __ ~J 

7 
L 

r-- ---1 
r-1 I 
XI 
It I I 
llll I 

~I I 

7 

( LC7520 X 1. LC7560 X 2 l 

DI 
CLK 

l&H 
L (IN2 

IN1 

L IN2 
R (IN1 

t3 
t4 R 

ts 
16 

DI 
CLK 

~ 
51 
52 

t1-t1 

DI 
CLK 

51 

!&lliQ 

fi-f7 

(R)1\ 
I 

MONITOR A/B 

VOL I BAL /PONER 

R display 

L display 
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(3) 14-Band R, L Separate Display (LC7520x2, LC7560x4) 

( LC7520 X2, LC7560 X4) 

DI 
LC6502 

LC 752012 

r-!J!! __ ., IN2 
l~:.J 14 1 .. f7, fl .. f7 JNI 

voo 

DI 
2 51' 52 

LC7560113 CLK r--., ,--, LC7560*1 
f1Nf7 

1BPF 1BPF I L I X14 X14 I 
display I 

I I 
11X16 I I voo 

IOET DET I 
I X14 X14 I 

51 52 I SI 52 
DJ I I 

I I 
LC7560•4 CLK I I LC7560•2 

f1 .. f7 
I I 

7 L--.J L--J 7 
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CMOS LSI 

Electronic Volume Controller 

®1278C 

The LC7530, a C-MOS LSI, is an electronic volume controller for use in audio equipment. It is especially suited for use 
in adjusting the recording level of a tape deck, etc. 

Features 
• Has built-in dual channels. 
• Attenuation curve approaching type A. 
• Total resistance is 50kohm which can be varied in 16 steps. 
• Attenuation amount (volume level) is displayed by means of 8 LED's. 
• Has pins for volume up/down and initialization. 

Absolute Maximum Ratings at Ta= 25°C 

Maximum supply voltage 
Output applied voltage 
Output current 
Input applied voltage 
Allowable power dissipation 
Operating temperature 
Storage temperature 

Voomax 
V0 IND1to8off 
10 IND1 to 8 only 
Vi 
Pd max 
Topg 
Tstg 

Allowable Operating Ranges at Ta= 25±2°C, Voo = 8 to 14V 

Unit 
Vss-0.3 to 16 v 

Voo-20 to Voo+0.3 v 
0 to 20 mA 

Voo-0.3 to Voo+0.3 v 
150 mW 

-30 to +75 °C 
-40 to +125 °C 

min typ max 
Supply voltage Voo!11 
Supply voltage Voo 121 
Input "H"-level voltage V1H 
Input "L"-level voltage V1L 
Input signal amplitude V1N 

Backup (CE=O) 3 
Normal operation 8 
UP, DN, CE, INTI, CR 0.75Voo 
UP, DN, CE, INTI, CR 
SIG 1,2 

Case Outline 3008A-D201C 
(unit: mm) 

Vss 
Vss 

14 
14 

o.25Voo 
Voo 

unit 
v 
v 
v 
v 
v 

f::::::::::1H[ 
~1 ! 1.2 2_54 SANYO: DIP20 
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LC7530 

Electrical Characteristics at Ta= 25±2°C 
min typ max unit 

Output "H"-level voltage VoH (1) IND1 to 8, IOH = -2mA, Voo-2 Voo v 
Voo~ 10v 

Output "H"-level voltage VoH (2) IND1to8, IOH = -20mA, 3 Voo v 
Voo~ 10v 

Pull-up resistance Rup INIT, UP, DN, Voo = 13V 50k 80k ohm 
Pull-down resistance RoN CE, Voo = 13V 40k 70k ohm 
Input "H"-level current l1H INIT, UP, DN, Voo = 14V 0 10 µA 

V1=14V 
Input "L"-level current l1L CE, Voo = 14V, V1 = ov -10 0 µA 
Output OFF leak current IOFF (1) IND1 - 8, Voo = 13V, Vo= -7V -10 0 µA 

Output stage OFF 
Output OFF leak current IOFF (2) CR, v 00 = 14V, v1 = Vss - Voo -3 0 µA 
Channel separation Xtak COM1, COM2, 20kHz, OdBm input -60 dB 
Crosstalk at minimum output mode Vomin COM, 20kHz, OdBm input -80 dB 
Channel balance !:::.Vo COM1 ,COM2, other than STEPO, -0.5 0.5 dB 

RL = 50kohm 
Output distortion THO COM, f = 20kHa, R L = 50kohm, 0.1 % 

Rg = 1 kHz 
Backup current I Bu Voo. load open 1 min. after CE = "O" µA 

1. Pin Description 
1-1 . IND1 to 8 (pin No. 1 to 8) 

Output pins for display of volume level: IF INIT is at "L" level, I ND5 only is set to H. 

,----·--

Control pin of analog SW IND 
1 2 34 56 78 

1 H 
2 HH 
3 H -------· 

filH 4 
-~----· 

5 H 
I-

6 HH 1----· 
7 H 
8 HH 

f--~-- 9 H 
1---- 1 0 HH 

1 1 H 
f--· 

1 2 HH 

~ 
1 3 H -
14 HH 
1 5 H 

*: All blanks represent floating mode. 
H : P channel ON (light-up) 

1-2. SIG1, 2 (pin Nos. 9, 14) 
Pins for inputting signal to analog switch : Signal to be attenuated through IC is inputted. 

1-3. COM1, 2 (pin Nos. 10, 13) 
Pins for outputting signal from analog switch : Signal attenuated through IC is outputted. 

1-4. VM (pin No. 11) 
Bias supply pin : For single-supply operation, this pin is set to 1/2Voo. 

1-5. Vss (pin No. 12) 
GND. 

1-6. CE (pin No. 15) 
When this pin is set to GND level, IC enters backup mode and output enters floating mode. Power dissipation 
also decreases. 
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LC7530 

1-7. INIT(pinNo.16) 
Initial pin: When this pin is set to "L", step becomes 9 and IND5 pin is set to "H". 

1-8. DN (pin No. 17) 
When voltage on this pin falls, step drops and attenuation amount increases. 
If this pin is held at "L", attenuation amount continues to increase, but if set to "H", attenuation amount 
stops increasing at such a step as has been reached in the instant of setting to "H". 

1-9. UP (pin No. 18) 
Operation for (Jl5 is the reversal of that for DN. 
If both UP and DN are set to "L", UP is given priority. Operation for Oi5 and DN stops at MSB or LSB. 

1-10. CR (pin No. 19) 
Fixes the rate of moving step. Also used for connecting resistor, capacitor (open drain). 

1-11. Voo (pin No. 20) 
Pin for plus power supply. 

2. Sample Application Circuit 

·--------<> voe 

~--------<> V55 

.---r---t------r-_, ~L) 

8 a: 
115 I~ I! w G ~ ~ 

:>: 
> u u iii > 

LC7530 

Ci N .., .. "' "' .... "' 0 0 0 0 0 0 0 

"' "' "' ;?; "' "' "' "' 

J~mpl(R) 
~ ~~----- ---------i~R) 

3. proper Cares in Using IC 

3-1. If noise generated at the time of step select becomes a problem, consider the following. 
1) VM must be grounded through low impedance. 
2) A capacitor must be connected across Voo and Vss in the closest neighbourhood of Voo pin. 
3) Light-up current ( IND8 to IND1) must be minimized. 
4) Supply voltage must be dropped. 

3-2. Prevent noise passing around from UP, DN switches. 

'-'k _ I r ~LuP,m 
4.7u;J;. L-. 
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Attenuation amount - internal switch 
20~-~-..---..,.-~..,.--..,-~~~~~-, 

RL = 22kU 

aJ 
"C -20 ... 
c: 
:I 
0 -40 
E 
<( 7 I 
g..~-601f--+--+--+--+---r--·-r---r--~ 
·;: .. 
E -eol'---t---r----r---r----r----r----;----, 

£! 
<( -ICXl~~+--+---=---=--~--=--7:---~ swo 2 4 6 8 10 12 " 16 

Internal Switch 
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LC7533, 
7534M 

CMOS IC 

Electronic Volume Controller 

3006A 30368 

® 1374A 

Use : Attenuation of signal 

Features : 
1. CMOS process 3V typ. operation. 
2. Up/down operation is performed with SW input. 
3. 4-bit, 16-step counter. Step 6* is set with initial input (INIT). 
4. Center tap provided. 
5. Maximum attenuation : -60dB or less 
6. Attenuation curve : Pseudo curve A. Left/right simultaneous setting. 

(Note) *: Step 6 means mode 6. 

Absolute Maximum Ratings at Ta=25°C unit 
Vss to 6 v Maximum Supply Voltage 

Applied Voltage 
Allowable Power Dissipation 
Operating Temperature 
Storage Temperature 

VDDmax 
VI 
Pdmax 
To pg 
Tstg 

Vss to VDD v 
100 v 

-30 to +75 °c 
-40 to +125 °c 

Allowable Operating Ranges 
Supply Voltage 

at Ta=25°c 
VDD 2.1 to 4.5 

0.7VDD to VDD 
o to o.3vDD 

unit 
v 
v 
v 

Input "H" Level Voltage 
Input "L" Level Voltage 

Electrical Characteristics at 
Signal Distortion THD1 

THD2 
Output at Attenuation XouT 
Mode 

VIH 
VIL 

Ta=25°C 
VDo=3V,RL=50kohm,f=1kHz 
VDD=1.8V,RL=50kohm,f=1kHz 
OdBm input,1kHz,51kohm load 

0.5% max 
1% typ 

-60dB max 

Case Outline 3006A-D16IC LC7533 
(unit:mm) 

Case Outline 3036B-M20IC LC7534M 
(unit: mm) 20 

SANYO: DIP16 
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LC7533,7534M 

Pin Assignment 

Note 1. 

Note 2. 

LC7533 LC7534M 

NC 16 UP NC 20 NC 

voo 2 15 CR NC 2 19 UP 

CE 14 ON voo 3 18 CR 

JN1 13 1ITTT CE 17 1iN 

CT1 12 IN2 IN1 16 TEST 

VM1 6 II CT2 CT1 6 15 !NIT 

OUT1 10 VM2 VM1 14 IN2 

V55 8 9 OUT2 OUT1 13 CT2 

(Top View) vss 9 12 VM2 

NC 10 11 OUT2 

(Top View) 

No bonding exists on the inside of NC pin. It is recommended that the 
outside should be shorted to VDD•v88,etc. on the printed circuit board. 
The MFP package only is provided with the TEST pin. It should be 
connected to Vss· 
TEST=O causes the power on reset function to be performed. 
(The power on reset function means that mode 6 is entered at the time of 
application of power.) 

Equivalent Circuit ~lock Diagram Sample Application Circuit 
(LC7533 DIP-16) 

LC7533,7534M 

SWO 

OUT1 <>-----~ 

TEST 

IN1T 

Reset' 

osc Counter 
(4 bits) 

Note 1. The TEST pin is bonded only 
when the MFP20 is used. 

844 
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CMOS LSI 

Peak Holding Level Meter 

®889A 

Application 
Peak hold level meter of tape deck . 

. Peak hold level meter of power amplifier • 

. General-purpose level meter. 

Features 
C MOS LSI for 2-channel (24 points+ 24 points) peak hold level meter. 
Capable of driving a static lighting type fluorescent display tube of 23V 
or less. 
Two types of applications are available as follows : 
a) 2-channel peak hold level meter. 
b) 2-channel level meter. 

Functions 

Pin 

OL 18 

OL 19 

OL20 

OL21 

OL22 

0L23 

OL24 

TEST! 

TEST2 

OR24 

OR23 

'OR22 

OR21 

OR20 

OR19 

OR18 

Peak hold function. 
The peak hold level is indicated by one point lighted. 
The peak hold comes in 2 types as follows : 
a) Automatic reset. 

The peak hold point is reset automatically after lapse of 0 .1 to 2 seconds. 
bl Manual reset. 

The peak hold point is reset by pushing a reset switch. 
Comparator level : Linear scale 
Input level at full scale: 2.5 to 5 V (Adjustable externally) 

Assignment 
N 

!:: :e ~ .. ... N 5! z ., ... ::; "' °' ~ "' .. ~ -' -' -' ::; ::; ::; -' Q. 6 -' -' 6 -' 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 

61.636261 60S9S8S7!i6 5554535251504!1 
1 48 OL2 

2 47 OL1 

46 M/A 

4 45 PHR Case Outline 3026B-Q64BIC 
44 NC (unit :mm) 
43 LIN 

~Wl 7 42 R IN 

*~~: 47 MUT 

9 /,() voo 
39 osc O.IS 

10 

77 38 vss 
12 37 ADJ 

13 36 MML 

14 35 MMR 

IS 34 OR1 

16 33 OR2 
17 18 19 20 21 22 23 24 25 26 2728 29 JO 31 32 

... ~~ .. !:! N 
z 

5! °' ... Ci Ci ~ Ci "' 
., ... "' "' .. a: a: a: Q. a: a: a: a: g g :5 a: 

0 00 0 0 0 0 0 0 0 0 0 

SANYO: QIP64B 2.15 
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Application Circuit 

LC7550 

c:::::=------::::::::::=:=:i;:::=:;-Q (Voo-12V) to (Voo-23Vl is applied 
according to the specification 
for a fluorescent display tube. Fluorescent display tube 

Op on 
,----"----. 

..-----J........L.-1111 I 
OLl-OL24 ~ 

Signal <input ~I LIN ORI- ORZ4 ~~H~ I 
L c 7 5 so voo---<>----

Signal input~RIN J 
• : Logarithmic compression 

circuit, time constant 
circuit, etc. 

L~ ~ ~ ~ ~ ~ ~ ~ - - - - -r-l--=-t~ 
I t : 
L _______ J 

Option 

Reference values of constants 

(R1=22okohm) : values for Voo ris,e time of less than 50msec. 
Cl=0.68uF 

( R2=4 70kohm) 
C2=3.3uF 

(R3=S6kohm) 
C3=lOOOpF 

: Values ·for peak hold time of approximately lsec. 

: Values for oscillation frequency of approximately 26. 7kHz. 
It is recommended to use a carbon film resistor and a polyester 
film capacitor so that the variations in frequency with tempe­
rature can be minimized. 

: Value to be fixed by referring to the characteristic curve 
(VIN111ilX - ADJ pin external resistance) shown later. 

Example of Logarithmic compression circuit and time constant circuit 

846 

16V 

OP amp. : LA6324 
Diode : DS448 

(C5=o. 33uF) : Time constant to fix decay time 
Rs=lMohm 



LC7550 

In the application circuit, the rela­
tion between the input voltage of 
logarithmic compression circuit and 
the output voltage of time constant 
circuit is as shown right. If the 
full scale input voltage at which up 
to the 24th point are all lighted is 
taken as 2.88V and sinusoidal input 
voltage 295mV is taken as OdB, the 
relation between the number of points 
lighted and the input level becomes 
as shown below. 

Characteristic of loJ?ithmic compression 
circuit and time constant circuit 

ooJ.6~~-~~~-~~-~~-~~-~ 

i:: ·a 3.2 >---+---+------+--+-+---+---t---t--f----+-_, 

>~2.8~~--rrT----- --- -:Af 
I ~ 2.4 r r---- 1 - L_J 

..., ,..:i I 7 step _ _ _ _ ~ : 
g.02.oH V 
g ~ 1.6 ,____, - -- - - -~ 1 : ~ 
OJ +.> .Ll I I E f .ir-t-- V : ~ t-----ti~ 
'6 .... O.B L I 0 I 

>& kf'l ~ : 
u ;; 0.41---+----+---~'-t-+------j--+----+-l---++--1 
o I step ~ 1 ' 

l---_i_Ci-:rj-30 dB JL I 

0 3 10 2 3 100 2 3 5 1000 

Sinusoidal Input Voltage (lkHz:Effective value) 

Table 1. Fluorescent Display Tube and Input Level 

Number of points lighted 1 2 3 4 5 6 7 8 9 10 11 12 

Input level 
-30 -28 -25 -23 -21 -19 -18 -16 -14 -12 -11 -8 

(Approximate value) (dB) 

Number of points lighted 13 14 15 16 17 18 19 20 21 22 23 24 

Input level 
-7 -5 -3 -2 0 2 3 5 7 9 10 12 

(Approximate value) (dB) 

Note 1. If VoD is 7. 68V, it is seen from the characteristic curve 
(VINmax - ADJ pin external resistance) that ADJ resistance 20kohm 
causes full scale input voltage 2.88V. 

2. The temperature characteristics and the variations in diode 
quality, etc. are not considered in this graph. 

Equivalent Circuit Bleak Diagram 

osc 

RIN 

LIN 

Rtrr TOPENI 

ADJ 
l-OOPEN2 

--<>NC 

I 
------OTESTI 

I 
oTESTZ 

MML 
I 

MMR 

HI 
PHR 
M/A 

Voo 
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Pin Description 
1. OL1 to OL24, OR1 to OR24 

Output pins of P channel, open drain type for fluorescent display tube 
drive. 
Output withstand voltage (Voo- 23V) max 

2. L IN, R IN 
Input pins for display levels of left/right channels. 
The comparator level is of linear scale and if the full scale input vol­
tage (input voltage at which 24 points are all lighted) is taken as 3.6V 
the number of points lighted will be increased in such a way as 1 point, 
2 points, ----- each time the voltage is increased by 150mV starting at 
ov. 
The attack, decay circuits to fix the response speed and the logarithmic 
amplifiers for logarithmic display are connected externally. 

3. ADJ 
Input pin for full scale adjustment 

• The input voltage (full scale input voltage) at which 24 points are all 
lighted can be adjusted by adju~ing external resistor R4. 
The full scale input voltage depends on Voo, the internal resistance of 
LSI, and R4. 

4. M/A 
Input pin for controlling changeover of manual/automatic reset of the 
peak hold point. 
Automatic reset mode is available when the Voo level is applied or the 
input pins are open; manual reset mode is available when the Vss level 
is applied. 

5. Pim 
Pin for applying the signal to reset the peak hold point at the time of 
manual reset mode. If the Vss level is applied, the peak hold point will 
be reset. 
It Vss remains applied to the Pim pin at the time of manual reset mode, 
the ordinary level meter without peak hold function will result. 

6 • z;mt;", MMR 
Pins for externally connecting the time constant circuit of left/right 
channels to fix the peak hold time at the time of automatic reset mode. 

Input voltage at which the 10th 

Input signal at L IN -----' 
, ----------------point is lighted. 

...----' ----.. ·- ______ The peak hold level stands at 
~the 10th point. Peak hold time -----' 
i 

Peak hold time 

7. MUT 
• Pin for externally connecting the time constant circuit to reset the peak 

hold function for a specified period of time and also to set the L IN/R IN 
inputs at the Vss level at the time of application of power. 

8. osc 

848 

Pin for externally connecting c and R to generate control clock inside the 
LSI. 
When the oscillation frequency is at 26.6kHz, the L IN/R IN input signals 
are alternately sampling-processed once in approximately 2.4msec. 



Left channel 

Right channel 

LC7550 

IE 1.2 msec >IE 1.2 msec ,.1 
® @ 

® : Left channel AD conversion execution 

@ : Right channel AD conversion execution 

9. Voo, Vss 
. Pins for applying supply voltage. 

Operations of Control Pins 

M/A 
--

Operation mode PHR 

With peak hold function 
Automatic reset of peak hold point 1 x 
Manual reset of peak hold point 0 (l)* 

Without peak hold function 0 0 

Note) 1 : Voo level applied or open. 
O : Vss level applied. 
x : Either Voo level or Vss level 

(l)*: Normally Voo level applied or open. Vss level applied only 
when resetting. 

Absolute Maximum Ratings 
Supply Voltage 

at Ta=25°C 
Voo 

unit 
-0.3to+ll V 

Input Voltage VIN Input/output pins, 
OSC,MML,MMR,RIN1LIN' 
Output OFF 

-o. 3 to v 00+o. 3 v 

Output Voltage VouT output OFF, OLl to OL24, 
ORl to OR24 

v 00-23 to v00+o. 3 v 

Allowable Power Dissipation 
Allowable Power Dissipation 
of Segment 

Pdmax Ta~70°C 
Pdseg Io~l.5mA,OLl to OL24, 

ORl to OR24 
Operating Temperature Topg 
Storage Temperature Tstg 

Allowable Operating Ranges at Ta=25°C,v00=7 .o to lOV,Vss=OV min 
Supply Voltage Von 
"H" Level Input Voltage VIH (1) l'r/A,Ii"HR 
"L" Level Input Voltage VIL(l) M/A,PHl( 
"H" Level Input Voltage VIH ( 2) -mJT" 
"L" Level Input Voltage VIL(2) MUT 
Input Voltage VIN RIN,LIN,VI~Voo-3V 

7.0 
Voo-1.1 

0 
0.7Voo 

0 
0 

Electrical Characteristics at Ta=25°C,v00=7.0 to lOV,Vss=Ov min 
Input Current IIN MUT,VIN=Voo 

IIN MUT,VIN=Vss 
VIF M/A, PHR, Input open 
IIL(l) M/A,PHR,Vrn=Vss 

-3 
v00-o.9 

-550 
Input Floating Voltage 
"L" Level Input Current 
"H" Level Output Current VoH ( 1) OLl to OL24, ORl to OR24 I Voo-2. 3 

Output OFF Leak Current 

Input/Output OFF Leak 
Current 

IOFF 

II/0(1) 

OLl to OL24, ORl to OR24, 
Vo=v00-21v 
OSC,MML,MMR,Output OFF 

vI;o=Voo 
vI;o=Voo 

-3 

-3 

230 mW 
3.5 mW 

-30 to +70 oc 
-40 to +125 oc 

typ max unit 
10.0 v 

Von v 
1.1 v 
Von v 

0.3v00 v 
5 v 

typ max unit 
3 uA 

uA 
v 

-25 uA 
v 

uA 

3 uA 

uA 
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min typ max unit 

II/0(2) LIN1RIN1MUT=Voo 
vr;o=Voo 3 
Vr;o=Vss -3 

"L" Level Output Voltage VoL 
"H" Level Output Voltage VoH (2) 
Input Offset Voltage Voffset 

LIN1RIN1I1/o=O.lmA,MUT=Vss 0.9 
MML,MMR,Ir;o=0.5mA Voo-0.9 
V1~Voo-3V,LIN1RIN1 -50 +50 
Vrn=O to 5V 

AD Conversion Linear Error Full scale input voltage -l/2 lf2 
= 2 .5 to 5 V 

Current Dissipation Ioo f 0 sc=26. 7kHz ,MUT=Voo,_ 
other pins 

5 

0.6 1-----C---'---~---+---+---'----_J 

8 
,j 0.5 f---+-~"'-l~---+----1-----4---1-----J 
() 

§ 0,4 f----1-----l----t----=i'"'-~---l----_j 
fJl .... 
~ 0.3 1-------+---+---_[_ _ _J __ ,,L_ _ __J 

<>: 

'5 0.2 

fr 6 0.1 

04 10 11 

Supply Voltage,v00 - V 

(Voo-VOH) - Voo 
3.o~----~~----------

output driver ON 
> r0=o.smA 
I 2.5 1 +-----+---MML,MMR -~ 

~ I 2.0 1-----1----'----+----+----+--+.----1 
0 

~ 
~ 1.5 f----­
<!S 

- ---l---+------+-----+-----L-_J 

~ 1.of--~~--=f="::'."":=i"~--1~~:!:::::::::=:J.-------J 
t­

.µ 

" fr 0.5 !------+-----+---+------ _____ _,__ _ __j__ __ 

6 
0 4 10 11 

Supply Voltage,v00 - V 

n~-I~n~pu_t_T~h_re_s_h_o_l_d_V_o_l_t_ag~_e_-_Vo~D,,__~ 
MMR, MML 

> 
I 10,1-----+----+-

~ 
<!S 

~ 8 
g 
~ 6 1------+----'---'--
o 
.c 
fJl 

~ 4 f--+--...!o""---J.-..~+----+--+------1 

~ 
'5 2 
g. 
H 

850 

10 11 

Supply Voltage,Voo - V 

0,6 

> 0.5 

"' ~ 0.4 

"' "' ~ 0,3 
.-! 
0 
> 
.µ 0,2 

" a. 
.µ 

6 0.1 

At muting r=o. lmA 
RIN,LIN 

\ 

~ l r-
!----- i l _j 

4 6 8 10 12 
Supply voltage,Voo - V 

Input Threshold Voltaqe - Voo 
M/ A, PHR, MUT 

OL4=___;=-~6--L7--8'---~9--i10=-11 

Supply Voltage,v00 - v 

Ioo - Voo 
J.o~---r--~----="'=-====--

j ~.MML,~=~ 

I 2.5 --+----- -----+---~thez: pins Open 
0 
0 

H 

" 2.0 t---- -~ --+----l---1-----+---­
o .... 
.µ 

~ 1.5 1-----+---+---+----+-----<---<----

·~ I _v 
·a 1.0 r---+---+--+-=7"""'.i----1---+---+--
~ 1----

.µ 
c: 

"' ~ o.s 

B 
10 11 

Sufply Voltage,v00 - v 

uA 

UA 
v 
v 

mV 

LSB 

mA 
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fosc - Voo 
N 28.01.--------------~----~ 
;J c= lOOOpF 
I 27.5f-·--t-·--+---+---+----t-R=56kQ 

u 
~27.0r-

""' 
g-26.5f- -----t-----t---K 
~ 26.0f---- -----~ --+---+------< 

~ IL 
~25.5 17 
.§ 25.o,__ __ v __ +---+---+---l----+---< ..., 
"' ~ 24.,......--+---+----+-----t----t----t------I .... 
u 
c'!l 24·0~4 --->-5--+-----.17----:8...--...,9<-----,,c..o---7.11 

Supply voltage,Voo - V 

Peak hold time and external time constant 
3·2 o make peak hold time app. 

2.8 lse~e~rnal time constants_ 
u at MML,MMR pins are app. 
" 2 4 l. ?sec. I 
"' . C=3.3µF 
I R=470kQ 
~ 2.0 ----<~~-+---+-----< 

.... 
E-< 1.6 
;l 
~ 1.2>----+---- .~~--+----+----+-----< 

-" Relation between 
~ 0.81----t--;<-~+- -time constant cir 
"'· cui ts connected to 

0.4>---.,<--+-·--+---+--pins MM!-,MMR and 

peak hold time. 
1 2 4 5 6 

External Time Constant - sec 

Voo rise time and time constant at "HUT pin 
280.-------------------~ 

u If Voo rise time is 50msec., 
~ ex·ternal time -constant 
e 240 at pin MUT is 125msec .. 
I 

I~ 200 

.~1601----+-·-+----t-7'----t-----+---+--~ 

"' 
~ 120 
..., 
~ 80 

"' c: 
8 40 r---r-+--- -+---+-+---+---+---r----1 

20 40 60 ~ m w ~ 

Voo Rise Time - msec 

> Vrnmax -ADJ Pin External Resistance 
I 0.8.-----..---------------~ 
x V1Nmax is normalized i 0.1 for Voo=l v. 
1: I I I I 
; 0.6 -VrN-pin ADJ external resistance 

..., 0.5 --'--'1----------,.-----'l---+---i 
g' i t CX>ohm (pin ADJ open) 

..... 
~ 0.4 -- . ->----+1--+---+---l 
+J --- ---

" g. 0.3 ,__.....,~-+---+--
~ Voo=BV,RADJ=20kohm causes 

~ o.z 

"' u 
Ul 0.1 
..... ..... 

full scale input voltage 
VINmax=JV. 

' 0 0 10 20 30 40 50 60 10 ~ 90 100 
Pin ADJ External Resistance - kohm 

fOSC - External time constant 
7 .----,---,-----,----,--T-o_m_a~k-e-o-sc-,-i~ll~a-t-i~·o-n~ 

frequency app. 
I 100 ,_...,~-+ ---+----+---t- 26. ?kHz; external ·-1 
u 1 ~~ ... time constant at -1 
~ 5,___-+L">.~.,..__- ___ ... pin OSC is app. -I 
""' i'-.... 56msec. 
ij' 3 ______ -~I·-+ c= \OOOii" ... <Polyester 
c: .,, LC.~-t--- h. lm Tcapaci tor) 
~ : I 'i--.... R=56kQ I I 
If 10 1 L..::::,,, (Carbon t:ilm 
~ 7 >---·-+--+---+;:--t--+----~-+-b,,..,..._·+--r-e_s+i-s_t~o_r ... ) 

5t----t--+---~l'-t---+-----<-'+:b.. ____ -+---+----t c: 
0 .... ..., 
"' ..... ..... .... 
u 

: ~ 
3>--·-+--+----+-+-,-+---+----+-t---+-....1'----i 

21----+---t-----l-'--t--+---+--+--+--+-~ 

c'!l i.o10 '----,12---k----,5f-'---l7.--1 ... 00---2k---.<3---->5-*-1-,000~ 

External Time Constant - msec 
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CMOS LSI 

Peak Holding Level Meter 

Applications 
Peak hold level meter of tape deck . 

. Peak hold level meter of power amplifier . 

. General-purpose level meter. 

Features 

®7248 

CMOS LSI for 2-channel (12 points + 12 points) peak hold level meter. 
Capable of driving a static lighting type fluorescent display tube of 23V or 
less. 
Three types of applications are available as follows : 
a) 2-channel peak hold level meter. 
b) 2-channel level mter. 
c) Signal meter and tuning meter. 

Functions 
Peak hold function . 
. 1-point peak hold. 
. Peak hold comes in 2 types as follows : 
a) Automatic reset 

Peak hold is reset automatically after lapse of a specified period of time 
(settable) . 

b) Manual reset 
Peak hold is reset with a reset switch. 

Muting function 
Display is unlighted for a certain period of time at the time of application 
of power. 
Monaural function 
Display unbalance between left and right channels is eliminated at the time 
of application of monaural input signal. 
Comparator level 
. Linear scale 
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Pin Assignment 

;::: ... 
"' N 

... .... 
on g ~ ~~ ~ 

N 

~ Ir !!:' 8 u ii!: ii!: 0 Ill Ill 

~ a: a: .... .... .... 
0 0 0 > > > z .... a: <( .... .... 

~ 

L c 7 5 5 5 

(1oP vi~w) 

.... .. 
~ 

0 ~ .... .. "' ~ ~ N lz J!f ~ 1~ 1~ Ill I>- li! ~ !5 a: ~ a: .... ........ ~~~I~ Ill:::> 
0 0 0 0 0 0 0 Q. ll: :i: :i: > :i: 0 

.... "' "' $! ~ .... ... "' 0 

~~1~1~~~1~ lf)r ~ a: !5 !5 !5 ~ 6 iS 6 
::; ::; ~i 0 0 0 0 

L c 7 5 5 6 

(top view) 

"' "' .. ... N ~ "' ... N 
... 

8 u ii!: :;; "' .. Ir .... ii!: a a: !5 15 a: 15 a: .... .... .... .... .... .... a: .... 0 0 0 0 0 0 0 0 0 > > > z .... a: <( .... 

Application Circuit 

c:::==:=----------::=::::====~~;------o (Voo-12V) to (Voo-23V) is 

~LIN 
Signal input 

Signal input 

Reference values of constants 

OL1-0L12 
OR1 - QR12 

LC7555/7556 

applied according to the 
specification for fluores­
cent display tube. 

Vref ----sV-Voo 

Voo ----voo=7-1ov 

Rl=220kohm,Cl=0.68uF ----- Values for Voo rise time of less than 50msec. 
Refer to Fig. 13. 

R2=470kohm,C2=3.3uF Values for peak hold time of approximately 1 sec. 
Refer to Fig. 11. 

R3=56kohm,C3=1000pF Values for oscillation frequency of approximately 
26.?kHz. Refer to Fig. 12. 
Variations in frequency with temperature are re­
duced by using carbon film resistor and polyester 
film capacitor. 
Values for displaying all points at Vref=8V,VrN=4V . 

. R4=20kohm ---------------- Refer to Figs. 9, 10. 
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Sample logarithmic compression circuit, time constant circuit 

r-------1 
I 

--------1 
I 
J. I 

.------.---lr-:----PH--<11------,I--; LIN 

.----+----+-:---.t-+-+--.--'-I --! R IN 
I 

.. 
"l 
N 

I 
I 
I 
I 
I 
I 

R5 R51 
I 
I 
I 
I 
I 
I 

I I 

LC7555, 
7556 

compression I :Time constant! 
L..'.'~.:i:i_: _______________ _J i.=~r~~ ! ___ _J 

* : Equivalent to TA7318SP 

Reference values of constants 

(R5=220nF) V l f f' . t' . • ••.. a ues or 1x1ng recovery ime. C5=2Mohm 
Characteristic of loqarithmic compression 
circuit, time constant circuit 

For the logarithmic compression circuit 
and time .constant circuit in the sample 
application circuit, the relation bet­
ween the input voltage of logarithmic 
compression circuit and the output vol­
tage of time constant circuit is as 
shown right. If the full scale input 
voltage is taken as 4V and input level 
145mV is taken as OdB, the relation 
between the number of points lighted 
and the input level becomes as shown 
below. 

Table 1. Fluorescent Display Tube and 

Number of points lighted 1 2 

Input level (Approximate value) -20 -14 

~6 ., 
c 

-~5._-+--+--+---+--+-l--1--1---l--+--J--1'LL., 
>~ v 
~ ~ 4 12 step L 

~ s 3 ~ 111--+--+---l--+--+-_,.._V-+y-.i-+-_,__, 
~ ~ - - - -- - - -- - --~-( : 
~~ Vi I 
~ '6 2 l---+--+--+---+--+--1--y+-+t---i: -r-t-r co -r-
.-< > v :!i§ ,.'d 
g ':l :o :ro 
8 ~ 1 1--1-+-st~e-p--t--~!/'1--J7'+->o<+---t---t--:-i--t---r•:-i----r----i 

--1::1.-~20 dB I 

0 3 5 7 10 2 3 5 7 100 2 3 5 7 1000 
Sinusoidal Input Voltage - mV 
(lkHz:Effective value) 

Input Level 

3 4 5 6 7 8 9 10 11 12 

-10 -8 -6 -4 -2 0 2 4 6 8 

Note) If Vref is 8V, it is seen from Figs. 9, 10 that ADJ resistance 20kohm 
causes full scale input voltage 4V. 
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Equivalent Circuit Block Diaqrarn 

osc 

R IN 

LIN 

ADJ 
VREF ~--~---

Mm 0---+---' 

V55 

::i - - - - - - - - - - - - - --
0 

~ ----- ---------- --- - - -- ~ 

Pin Description 
1. OL1 to OL12, OR1 to OR12 

Output pins of P channel, open drain type for fluorescent display tube 
drive. 
Output withstand voltage (V0 o-23V) max. 

2. L IN, R IN 
Input pins for display levels of left/ right channels. 
The comparator level is of linear scale and if the full scale input voltage 
(input voltage at which 12 points are all lighted) is taken as 3.6V, the 
number of points lighted will be increased in such a way as 1 point, 2 points, 
----- each time the voltage is increased by 300mV starting at OV. 
The attack/release (recovery) circuit to fix the response speed is attached 
externally. To provide logarithmic compression display, the log amplifier 
is attached externally. 

3. ADJ 
Input pin for full scale adjustment. 
The input voltage (full scale input voltage) at which 12 points are all 
lighted can be adjusted by adjusting external resistor R,i. 
The full scale input voltage depends on the voltage applied to Vref, the 
internal resistance of LSI, and R4. (Refer to Figs. 9, 10.) 

4. M/A 
Input pin for controlling changeover of manual/automatic reset of the peak 
hold point. 
Automatic reset mode is available when the v00 level is applied or Ehe input 

_J2_ins are open; manual reset mode is available when the Vss level is applied. 
5. PHR 

Pin for applying the signal to reset the peak hold point at the time of 

manual reset mode. 
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If the Vss level is applied, the peak hold point will be reset. 
If Vss remains applied to the PHR pin at the time of manual reset mode, the 
ordinary level meter without peak hold function will result. 

6. MML, MMR 
• The peak hold time at the time of automatic reset mode is as shown in Fig. 11. 

Input voltage at which the 10th point is lighted. 
Input signal at LIN-----' ,---------------

' The peak hold level stands at the 10th point. 
10th point -----' 

Peak hold time 

7. ffi)N" 

Control input pin for monaural application only . 
. The LIN signal is displyed on OLl to OL2 and ORl to OR12. Thus, unbalance 

between left and right channels is eliminated. 
a. M'UT 

Pin for externally attaching the time constant circuit to reset the peak 
hold function for a specified period of time and also to set the L IN/R IN 

~inputs at the Vss level at the time of application of power. 
9. TS 

Pin for controlling changeover of the peak hold meter function into the 
tuning/signal meter. 
Operation as the peak hold level meter is available when the Voo level is 
applied to TS or the input pins are open; operation as the tuning meter and 
signal meter is available when the Vss level is applied. 

Signal meter W'~ I I Left channel 

Tuning meter I I I I I ~ I I Right channel 

10. osc 
Pin for externally attaching C, R to generate control clock inside the LSI. 
When the oscillation frequency is at 26.6kHz, the L IN/R IN input signals 
are alternately sampling-processed once in approximately 2.4msec. 

Left channel 

Right channel 

_J L__ 

---i .__~--Jr---
!-'-- I • 2ms---+-- I • 2ms ~ 

Left channel AD Right channel AD 
conversion conversion execution. 
execution. 

The.relation between the oscillation frequency and the external constant is 
shown in Fig. 12. 

11. Vref 
• Pin for connecting the reference voltage for AD conversion. 

12. VPS 

Common source pin for drivers of OLl to OL8, ORl to ORS. 
The fluorescent display tube shown below is taken as an example. 
SV, and -lOV are applied to Voo 1 Vps, and the fluorescent display 
filament respectively, -15V and -19V will be applied to the green 
and orange segments respectively. 

Left channel ~ J J 

Right channel ~ 
~~~~~~~~~ 

Green Orange 
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13. VDDr Vss 
Pins for applying supply voltages. 

Summary of Control Pin Operations 

Operation mode 

Stereo peak hold meter 
Automatic reset of peak hold point. 
Manual reset of peak hold point. 

Monaural peak hold meter 
Automatic reset of peak hold point. 
Manual reset of peak hold point. 

Stereo level meter 

Monaural level meter 

Tuning meter & signal meter 

Note : 1 : VDD level applied or open. 
0 : Vss level applied or open. 

TS 

1 
1 

1 
1 

1 

1 

0 

x : Either VDD level or Vss level. 

MON M/A PHR 

1 1 x 
1 0 (1) 

0 1 x 
0 0 (1) 

1 0 0 

0 0 0 

x x x 

(1): Normally VDD level applied or open. Vss applied only when 
resetting. 

Absolute Maximum Ratings at Ta=25°C,Vss=OV 
Maximum Supply Voltage VDD 

Reference Voltage 
Input Voltage 

Output Voltage 

Vps 
Vref 
Vrn 

VouT 

Allowable Power Dissipation Pdmax 
Allowable Power Dissipation of Pdseg 
Segments 

Operating Temperature Topg 
Storage Temperature Tstg 

-0. 3 to +11 
-0. 3 to VDD+o. 3 
-0. 3 to VDo+O. 3 

Input/output pins OSC, -0. 3 to VDo+O. 3 
MML, MMR, RIN' LIN: Output off 
OLl to OL8 ,ORl to OR8 : VDD-23 to VDo+O. 3 
Output off 
OL9 to OL12 'OR9 to OR12: Voo-2 3 to VoD+O. 3 
Output off 
Ta;i.70°C 
OLl to OL8' ORl to OR8' 
Io~l.5mA,Vps=VDD(Io~ 
0.8mA,Vps=5V~VoD) 

OL9 to OL12 'OR9 to OR12 I 

Io~l.5mA 

250 
7 

7 

-30 to +70 
-40 to +125 

Allowable Operating Ranges at Ta=25°C,Vss=OV min 
7 
5 
5 

typ max 
Supply Voltage VDD 

Reference Voltage 
"H"Level Input Voltage 
"L"Level Input Voltage 
"H"Level Input Voltage 
"L"Level Input Voltage 
Input Voltage 
Full Scale Input Voltage 

Vps 
Vref 
Vrn(l} 
VIL(l) 
Vrn(2} 
HIL(2} 
VIN 

M/A,PHR,TS,MON 
M/A,PHR,TS ,MON 
MUT 

VDo-1.1 
0 

o.7Voo 
0 
0 

MUT 
RIN,LIN1VIN~Vref,VI~VoD-3V 
RIN,LIN;VIN~Vref,VI~VDD-3V 2.5 

10 

Voo 
Voo 
VDD 
1.1 
Voo 

03VDD 
5 
5 

unit 
v 
v 
v 
v 

v 

v 

mW 
mW 

mW 

oc 
oc 

unit 
v 
v 
v 
v 

v 
v 
v 
v 

Electrical Characteristics at Ta=25°C min typ 
Input Current IIN MUT;VIN=VDo 

MUT;VIN=Vss -3.0 
Input Floating Voltage VIF M/A,PHR,TS,MON;Input open Voo-0.9 

max unit 
3.0 uA 

uA 
v 
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"L"Level Input Voltage IIL(l) 
"H"Level Output Voltage VoH(l) 

VoH(2) 

VoH(3) 
Output Off Leak Current IOFF 

Input/Output Off Leak II/O 
Current 

"L"Level Output Voltage VoL 
Input Offset Voltage Voffset 

AD Conversion Linear Error 

Current Dissipation Ioo 

Reference Supply Current Iref 

1.5 
Driver output resistance(Fig 1) 

~ ~ 
~ ~ f'-.-.._ ·Si?z.4 

'·Oi?z.4 
~ 

OL\~OL\2,0Rl~OR\2 

-ll· ..L ..L ..L 
6 10 

supply Voltage,Voo - v 

MML ,MMR output VO ltage (Fig 3) 
o.6 T T 

LC7555,7556 

min 
M/A,PHR,TS,MON;VIN=Vss -550 
OLl to OL8,0R1 to OR8;Vps VDDA.5 
=v00 ,Io=l.5mA 
OLl to OL8, ORl to ORS; Vps Vp5-6.0 
=5V~Voo,IQ=0.8mA 
OL9 to OL12 , OR9 to OR12 ; v00-4.5 
Io=l.5mA 
MML,MMR,II/o=0.5mA v 00-o.9 
OLl to OL12 , ORl to OR12 ; -3.0 
Vps=Voo,Vo=v00-21v,output 
off 
OSC,MML,MMR;Output off 

VI;o=Voo 
_ vI;o=Vss -3.0 

LINrRIN;MUT=Voo 
vI/o=Voo 
vI;o=Vss -3.0 

LIN,RINiII;o=O.lmA,MUT=Vss 
LINrRINiVIw;,Voo-3V, -50 
VI~Vref,VIN=Oto lV 
LINrRINiVI~Voo-3V, -100 
VI~Vref, VIN=l to 5V 
Full scale input voltage= _112 
2. 5 to 5 v 
fosc=26.7kHz,MUT=Voor 
RIN, LIN=OV, Other pin open 
Vref 

RrN,LIN output voltage(Fig 2) 
O.? Muting 

r0 =o. 1mA 

: :.: 1---1------t---t 
> 

I 

typ max 
-25 

3.0 

3.0 

0.9 
50 

100 

lf2 

1.0 3.0 

2.5 

1!,!0.4 I---+---­

"' 
+-----+--t----t----1 

.j.J 

c; 0.3 1----.d--~-+-- +-··--+---+---+--+---< 
> I --r---+-

11 

~ 021---1--_j--4-===-"f~=t==.....j.~--l--_j 
fr 
;:l 
0 0.1 1----1-------t----t--- ---+----1--·-+----l 

0 !---+---~+---~-~-~-~-~-~ 
4 8 9 10 11 12 

Supply Voltage,Voo - v 

Input threshold voltage( Fig 4) 
M/ A,PHR,TS,MON,MlJr > ro=o.smA 

1 o.s ,__o_ut_p_,_u_t_d_r_ir-ve_r_:_O+n------t--+---+---l > 6 f-----"r----"----+----+-·--+---+--+---i 
I 

:? 
~04 r--....._..-rN---1---+---+-----t--- -r-
i;, o.J 1--- r---..... 
~ ~----.,__...,.....~ .., 
8 0-2 t---+---+---+------+--·+---+---t 

~ 
fr 0.1 l----+-----+----+----l---+----1---' 

6 
O'----'-----'--~-----'--..._ _ _.___----' 

4 6 8 9 10 11 
supply Voltage,v0o - v 

858 

~51----1---~----+---+---+y~..L".~+--+-----1 

~ /1 8 4 ~-1--+---l-~::..+---+---+---+----i 

~3 0 
~- v ., 
M 2f---f---l-----l----l--t--t---+---i 
t; 
~ 11---t---l------t----+---+---+--+---t 

fl' 
H 
0'--L--'-------'-----'---'----'--~-----' 

4 6 8 10 11 12 

Supply Voltage,Voo - v 

unit 
UA 

v 

v 

v 

v 
uA 

uA 
uA 

uA 

uA 
v 

mv 

mV 

LSB 

mA 

mA 



LC7555,7556 

12 ~_In~p_u_t_t~h_r_e_sh_o~l_d_v_o~l_ta_g_e_(~~~ig~·s~)-~ 
> MML,MMR 
I I 

"10 

"' "' .µ 
.-< 
g 

"' (j 6 
.c 
Ul 

" l! 4 
E-<" 
.µ 

-t 
I 

r 

5. 2 
i i 

---+---+-----t------i 
<:: 
H 

O'-----'---'-----'-----'~--+--~--~ 
4 6 8 9 10 11 

Supply Voltage,Voo - V 

!ref Current(Fig 7) 
0.3 .-------~-~---.~-~---.-~ 

o~--+--~---+--~--~---1-~ 
4 6 8 10 11 

Supply Voltage,Voo - v 

> Vmmax-ADJpinexternal resistance(Fig 9) 
1 0·7 vn1max is normalized for Vref=lV · 
>< 
~ 0 6 C-----t----t­

H 
:> 
,,· 0.5 

"' l'l 
.-< 04 g ' 
~ 0.3 r---t--7'~ 
n. 
<:: 
H 

" .-< 

"' iX 0.1 Ex. :At Vref=8V,RADJ=20kohm 
causes full sc;1le input 
voltage Vrwnax=4V. 

u 

" Ul 

1 1 20 25 30 35 40 
ADJ Pin External Resistance - kohm 

Relation between time constant at MML, 
3 MM'R ins and peak hold time (Fig il) 

I 21----"------~-----+-,•--~------t---4 

~ ..... 
E-< 

"' .... 
0 
:I: 1 /----,-~~, 

time app. lsec. , 
~xternal ti~ons-J 
tant at MML,MMR 
pins is app. 1. ?sec. 

~ 
" "" 

3 

c=3.3µF 
R=470k0 

External Time Constant - sec 

Supply Voltage(Fig 6) 
1.2 ~----'--'---'----,.--";---,.---,--., 

11 MUT= Voo I 
I 1-0 
0 

VREp=Voo , 
Other pins :Open ------l----+---r----< 

' I 11 I 0 
H 

,;- 08 
I I ~ O, ..... 

.µ 

;t 06 

-+--ii -'_ -----+- -:,.<;J'V 
' ' :-:J;-

- __(___ - l "./ '-',,.__--1-----j 
! ' ?:-\.-0-.... 

Cl) 
Cl) .... 
0 0-4 
.µ 
<:: 

~ Q.2 

" u 
O'---_J.. __ _L_ _ __,_ __ L---+---'---~ 

4 5 6 10 11 
Supply Voltage,Voo - V 

Oscillation Freouency(Fig 8) 
28.0 C = I OOOpF 

£l R=56k0 
..I( 

I 27,51----+----l>----l-----t--..+----t--~ 

i 27.0 f-----+----t--+--.....,,,./~___,v __ +----1 
g y 
§26.5 v .... 
.µ 

"' .-< 
.-< 26.0 1----+----t---1-----1---1-----t--~ .... 
u 

!!l *' 
0 0 ..JC 6 10 11 

Supply Voltage,Voo - V 

> VINmax - ADJ pin externa 1 resistance (Fi q l 0) 
I 0.7 ,---,---,---,----,----,.--,---,---, 

~ 
~ 0.6 1----+--+­
H 
:> 
ID 0.Sr---r---~,,__ 

"' 1l 
(j 0.4 
:> 

~ 0,31---++--­
n. 
<:: 
H 

" o. 2 C--,1--+--­
.... 
"' iX 0.1 

normalized for Vref=lV. 

10 20 30 40 50 6Q 70 80 
ADJ Pin Ex_ternal Resistance - kohm 

fOSC- external time constant( Fig 12) 
100 

~ ~ ~:~~~:-+---+---t---+-~ 
~ ~ 
~ : ~ 
~ 10 : 'h_ 

: ; Ex. : :~e~:1::~;~~~a~;~;kHz, -~+b..~""'---'1--+---< 
·j external time constant at ~~ 
~ OSC pin is app. 56msec. I ' 
.-< 
. .,. C=l_OOOpF polyester film capacito}r 
0 R=56kohm carbon film resistor! 
~ 1.0 ~-~-~-~~---~-,____._._~ w 7~ 7~ 

External Time Constant - msec 
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Relation between Voo rise time and 
time constant at miT p-in(Fig.fa) 

" JOO~-~~-~--~--''----i-~'---+--~ 
IV 

~ 
I 250f-----if------f----+---·+.~---+--------' 

0:: ..... 
0. 

I~ 200 

~ 150 
., 
~ 100 
Ul 

8 
~ ..... 

Ex.: If Voo rise time is 
SOmsec. , external 
time constant at 
MU'i'pin is 125msec. 

~ O>--~'=---..!~-~;.o....---"'o.;;.;;;.:c_..:..,..,.~~....1. 

Voo Rise Time - msec 
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Use 

C MOS IC 

~ FL Static Driver 

l:!:_J __ 
® 1465A 

Static driver for fluorescent display tube for electronic tuning frequency 
display applications. 

Features : 
(1) 34-segment output (With pull-down resistor) 
(2) 5-step A-D converter 
(3) Blanking pin for blanking out display 
(4) Data input : Serial input (CL, DATA, WR) 

Pin Aasignaent 

S! iii :11 :;i ~ :ll :11 :n ~ :ii ~ .:;; 5i 5l ~ m ~ ~ ~ lll ~ 
34 

Case Outline 3025B-D42SIC 
(unit:mm) 

r :: ::::::::: ::1[f4 
~I __,Jl1_.._..~-~H U-----U_li ~~~ 

SA."YO: DIP42S 
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LC7570 

Absolute Haxiua Ratings at Ta=25°C,Vss=OV unit 
Maximum Supply Voltage Vn0max v00 _ -0.3 to +9.0 V 
Maximum Input Voltage VINmax CL,DATA,WR,SIN,BLK -0.3 to +9.0 V 
Maximum Output Voltage VouT so to S33,VFL v00-30toV0n+0.3 V 
Maximum Output Current IouT so to S33 3.0 mA 
Allowable Power Dissipation Pdmax Ta=75°C 750 mW 
Operating Temperature Topg -30 to +75 °c 
Storage Temperature Tstg -40 to +125 °c 

Allowable Operating Conditions at Ta=-30 to +75°C,Vss=OV unit 
Supply Voltage VDD ~ 4.5 to 8.0 v 
Input "H" Level Current VIH 0.7VDD to 8.0 v 
Input "L" Level Current VIL " o to o.3v00 v 
Rise Trigger Threshold Voltage Vp CL,DATA,WR 0.8VDD to 8.0 
Fall Trigger Threshold Voltage VN " 0 to 0.2VDD v 
OUtput Voltage VouT so to s33,vFL Von-25 to VDD v 
Write Pulse Width pw WR 30 min usec 

Electrical Characteristics at Under Allowable Operating Conditions 

Hysteresis Width 
Input "H" Level Current 
Input "L" Level Current 
Output "H" Level Voltage 
Output OFF-State Voltage 

min typ max 
CL,DATA,WR _ 0.2VDD 0.6VDD 
CL,DATA,WR,SIN,BLK,VI=8V 5.0 

" ,VI=OV 5.0 
SOtoS33,Io:2.5mA Vno-3-0 

" ,VFL=Vnn-2.5V, 

unit 
v 

uA 
uA 
v 
v 

Self-Contained Resistance 
in Output 
AD Converter 

1st Step Light-Up Voltage 
2nd Step Light-Up Voltage 
3rd Step Light-Up Voltage 
4th Step Light-Up Voltage 
5th Step Light-Up Voltage 

Supply Current 

AD1 
AD2 
AD3 
AD4 
AD5 
1DD 

Equivalent Circuit Block Diagram 

OUtput OFF 
SO to S33-VFL' 
Vnn=5V,VFL=-20V 

SIN 
" 
" 
" 
II 

v00 ,input:OV,output=open 

b.042 sorl41 940 s739 -- - -- -- - - - - - - sJ: j~', ~j· 
j--1-1 ----

LATCH, FL DRIVER 

130 

O • 1VDD 
0.2VDD 
0.3VDD 
0.4VDD 
0.5VDD 

SHIFT REGISTER I AD CCJ>lVERTER I 8 OSJN 

CL DO.TA WR VDD '155 ~ schmitt inwrtcr 
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LC7570 

Pin Description 
SO to S33,VFL Common pin for segment output and pull-down resistor 

BLK 

CL,DATA,WR 
VDo,Vss 
SIN 

Data Input 

: Input for making display unlighted 
BLK="O"(Vss) •.••••••.••• Unlighted 
BLK="1"(VDD) ••••••••.••• Lighted 
Data input 
Power supply pin 
AD converter input 

1st step light-up level 
2nd step light-up level 

level 
level 

3rd step light-up 
4th step light-up 
5th step light-up level 

o.1vDD(typ) 
o.2vDD(typ) 
o.3vDD(typ) 
o.4vDD(typ) 
o.5vDD(typ) 

t1 '4'1+ ~ 

CL ___p=tf-u-L .................... __n_rl__ 
DATA 1 DO x DI x D2 x ·_-_-_:_·_::·_·::::: .. ::·::.·: ..... x_DE___...x'-+lo ...... Fl.__ ___ _ 

\IR ... ____t_f=9_ 
-------- ······················-----..-----

Display--------·········-··· 
r1) 4uscc 
t2 > 4u~c 
t3) 3'.>USt'C 

Inputting starts at D0 . 

loo Im lo_i I 03JIU.]Ds~]OA[o7]DSJ!S]c!;~D;lj[).J~~;ro;?]O!]OJ9F~ 

4Jrqoll[ii2!.pis]Di[~]DD}ciiji9 ~§31 PJ2 §il PE loF l 

DO to D33 : Display data 
DA to DE Dummy bit (don't care) 

Dn="1":Sn="1"(=VDD) 
Dn="O":Sn="O"(=VFL) 

DF : S29 to S33 select DF="O":D29 to D33 ~ S29 to S33 
DF="1":AD1 ~ S33 

AD2 ~ S32 
AD3 ~ S31 
AD4 -+ S30 
AD5 -+ S29 
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C MOS IC 

~ -P-r-es_e_t_A_d_d_r_e_s_s_D-is-p-la_y_L_E_D_D_r_iv_e_r 

Applicationa : 
(1) Electronic tuning preset address display. 
(2) AMSS cuing number display. 
(3) Record player music selection address display. 

Features : 
(1) 3 types of display • 

• 16-clot display 
• 0 to 19 decimal display 
• 0 to F hexadecimal display 

(2) Blanking pin for blanking out display. 
(3) Latch function. 

Pin Aasignaent : 
:cme>ucu.11J....c-1 oooooooou 

c::::::::1 
-c( m u c uJ ~ 1~ ~ g 
-~ .... -->alVl> 

Connection 
Decimal/hexadecimal 

Display Font 

// I I ::1 I I r ,- -, CJ t-,-1 
U I L _J I _I I I I U _ 

1-1 I I r /-
/-/ u c. 0 ,- ,-

Dot 

Case Outline 3007A~D18IC 
(unit:mm) 

• I() 

® 1464A 

0.5 1.2 Z.54 SANYO: DIP18 
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LC7572 

Absolute Maximll Ratings at 
Maximum Supply Voltage 
Maximum Input Voltage 

Ta=25°C,Vss=OV 
Vnnmax Vnn 

Maximum Output Current 
Allowable Power Dissipation 
Operating Temperature 
Storage Temperature 

VIN(1) CL,IA to IE,BLK 
VIN( 2) SEL 
IouT OA to OH 
Pdmax Ta=85°C 
Topg 
Tstg 

Allowable Operating Conditiona at Ta=-40 to +85°C,Vss=OV 
supply Voltage Vnn Vnn 
Input "H" Level Voltage VIH( 1) CL,IA to IE,BLK 
Input 11 L11 Level Voltage VIL( 1) n 
Input "H" Level Voltage VIH( 2) SEL 
Input 11 L11 Level Voltage VIL( 2) n 
Input "M" Level Voltage VIM n 
Write Minimum Pulse Width pw CL 

unit 
-0.3 to +9.0 V 
-0.3 to +9.0 V 

-0.3 to Vnn+0.3 v 
0 to 20 mA 

300 mW 
-40 to +85 °c 

-50 to +125 °c 

unit 
4.5 to 8.0 V 

0.7Vnn to 8.o v 
o to 0.3Vnn v 

0.9Vnn to Vnn v 
0 to 0.1VDD V 

o.4Vnn to o.6Vnn v 
3.0min. usec 

Electrical Characteristics/Under Allowable Operating Conditiona 
min 

Input "H" Level Current IIH(1) CL,IA to IE,BLK,VI=8V 
Input "L" Level Current IIL(1) n VI=OV 
Input "H" Level Current IIH(2) SEL,VI=Vnn 
Input "L" Level Current IIL(2) 11 , VI=OV 
output "H" Level Voltage VoH( 1) QA to OH,Io=15mA Vnn-1.0 

VOH(2) n ,I0:20mA Vnn-1.25 
output "L" Level Voltage VoL(1) OE to OH,Io=15mA 

VOL(2) n ,I0:20mA 
Output Off Leak Current IaFF OA to OD,Vo=OV 
Current Dissipation Inn SEL=open,other input=O, 

Output=open 
Input Floating Voltage VIF SEL,Input=open o.45Vnn 

Pin Description 

IA~·IE: Input pin 

CL: Latch clock 

® x ® x © x @ x ® x ® x @ x 
CL __J n 

X@X © x ® 

BLK: Input for making display unlighted 
BLK=' o • < v ss , ...... Unlighted 

0IK='1'<Voo>······ Lighted 

typ max unit 
5.0 uA 
5.0 uA 

100 uA 
100 uA 

v 
v 

1.0 v 
1.25 v 
3.0 uA 
1.0 mA 

o.55Vnn v 
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LC7572 

SEL: Input for selecting display mode 
SEL="O"(Vss> ·····Dot display 

SEL="M" ••••. Hexadecimal display 

~~ SEL 
RI or Open. 

SEL="1"(VDD) •••.• Decimal display 

OA to OH : Output pin 
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LC7572 

Truth Table 

INPUT OUTPUT 
~ 

BLK IA 18 IC ID IE SEL=1 SEL=M 

0 0 0 0 0 [] Ci 
1 0 0 0 0 I 

I 
I 

I 

0 1 0 0 0 2 2 
1 1 0 0 0 ' 3 :::1 

0 0 1 0 0 '-! Ii -, 
1 0 1 0 0 5 ,-

_::; 

0 1 1 0 0 5 ,-
0 

1 1 1 0 0 -, --, 
I I 

0 0 0 1 0 CJ 0 u u 
1 0 0 1 0 n CJ , _, -
0 1 0 1 0 * 0 

II 

1 1 0 1 0 * I 
D 

0 0 1 1 0 * t: 
1 0 1 1 0 • , 

0 

0 1 1 1 0 * E 
1 1 1 1 1 0 * 

0 0 0 0 1 In * IU 
1 IJ 0 0 1 I I 

* 11 
0 1 0 0 1 /::J * I'-

1 
: 

1 I.] 0 1 1=:1 

* I-' 

0 I 0 1 0 1 111 * I 7 

1 0 1 0 1 /5 * 
0 1 I 

1 0 1 /5 • 
1 I 1 i 1 0 1 17 * I I 

0 0 ' 0 1 1 10 * I 
! 

ff_/ 
1 

1 
0 i 0 I 1 1 I CJ * /_I 

0 1 I 0 1 1 * * 
1 1 i 0 i 1 1 * * I 

0 0 ' 1 ! 1 1 * I * I 
I 1 0 1 1 1 * I * 

I] 1 1 1 1 1 * l * I I 

I 1 1 1 I 1 1 * * 
0 x I x x x I x * i * 

OUTPUT(SEL=O) 

OA OB oc OD OE OF OG OH 

-
1 

-
-
-
1 

-
-
-
1 

-
-
-
-
-
-
-
-
-
1 

-
-
-
-
-
-
-
-
-
-
-
-
-

- - - 1 1 1 

- - - 0 1 1 

1 - - 0 1 1 
- 1 - 0 1 1 
- - 1 0 1 1 
- - - 1 0 1 
1 - - 1 0 1 
- 1 - 1 0 1 

- - 1 1 0 1 
- - - 1 1 0 

- - - 1 1 1 
- - - 1 1 1 

- - - 1 1 1 
- - - 1 1 1 

- - - 1 1 1 

- - - 1 1 1 
1 - - 1 1 0 

- 1 - 1 1 0 

- - 1 1 1 0 
- - - 1 1 1 
1 - - 1 1 1 
- 1 - 1 1 1 
- - 1 1 1 1 
- - - 1 1 1 
- - - 1 1 1 
- - - 1 1 1 
- - - 1 1 1 
- - - 1 1 1 
- - - 1 1 1 
- - - 1 1 1 

- - - 1 1 1 

- - - 1 1 1 

J - - - 1 1 1 
1: 'H' level 
M: 1 /2V DD (med; um Level) 
O:'L'level 
-:open 

•:blanking 

CL=1: INPUT-+OUTPUT 

CL=O:HOLD 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
1 

1 

1 
0 
0 
0 
0 
1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
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CMOS IC ... 
,,~mw:wvv 

2-Pole 4-Position Analog Function 
Switch 

3029A 

® 1039B 

The LC7815 is a 2-pole 4-position analog function switch with 2 built-in C-MOS analog switches (LC4066 type). A 
soft touch of a button enables switchover of the input signal source of an audio amplifier. 

Use 
Function switchover of amplifier, receiver, etc. (2 poles 4 positions) 

Features 

1. Good distortion characteristic because of built-in analog switches of LC4066 type: Distortion 0.01 % max./ 
Vin=1 Vrms, VDo=15 to 18 V 

2. Capable of outputting audio muting control signal to minimize noise to be generated at the time of switchover 
3. Built-in controller for tape monitor switchover (using LC4066B together) 
4. Built-in driver for LED which displays function mode, tape monitor mode 
5. Since control input can be operated from + supply alone when using dual supplies, interface with other circuits 

can be achieved easily. 
6. Since audio muting control signal can be triggered independently from external pin (MUTE in), audio muting at the 

time of return from backup can be achieved easily. 
7. Control input pin (RESET) to be used for turning OFF all analog switches 
8. Backup can be performed easily because of C-MOS structure. (Backup voltage: 3 V min.) 
9. Operating voltage: 4.5 to 18.0 V/single supply, ±4.5 to ±9.0 V/dual supplies 

10. Package: DIP-28 (Shrink type) 

Pin Assignment 

Ain 
Bin 

Cin 
Din 

TM in 

RESET 
MUTE in 

vss 
Al 
Bl 
Cl 
DI 

COMl 

868 

voe 
Ao.it 
l§OUI 
CoJi 
Do;;i 
TM out 
TMCTL 
MUTE 
VEE 

02 

CQ.12 Case Outline 3029A-D28SIC 
(unit: mm) 

28 15 

c:::::::::::: I] m; 
~;'~ 



LC7815 

Equivalent Circuit Block Diagram 

f_r_:r 
COMl COM2 

r--- ----., 
A ' ' I 

Al ' A2 
B 

Bl 
c 

Cl C2 
D 

DJ 02 

Yoo lMout 

TMCTL 

Aout 
_J Q A 

~ R !!; 
Bout 0 J: 

Cjn u s 
QB "' .... _J 

:::> UJ 

o· ~ G:i 
_J 

Cout 
Q c 

RESET R 
Dout s Q D 

MUTE· 

CR VEE VEE 
MUTE CONTROL 

TIMER 
MUTE 

-£;S- : bilatoral switch 
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LC7815 

Pin Description 

Pin Name Pin No. Type of Input/Output Pin Functions 

vDD 28 ·Power supply pins 
Vss 9 Single supply ( +): Vss=VEE=GND 
VEE 20 Dual supplies(+-): Vss=GND, VEE=(-)V 

~ 
·Specified input pins for turning ON individual analog switches 

Ain' Bin' 2, 3, ·Priority order of simultaneous push (Ain >Bin >Cin >Din) 

Cin' Din 4, 5 ·Prevention of malfunction attributable to pulse noise (Pulse width is 
discriminated by muting delay time.) 

Aout 27, 

~~ 
·Output of driver for LED which displays ON state corresponding to 

Bout, 26, individual analog switches 
Cout 25, 
Dout 24 • N channel open drain (Source is connected to VEE·) 

·A to D: Audio signal input pins 
A 1, B1, 10, 11, ·COM: Audio signal output pins 

C1' Dl 12, 13 

'"~ 
·Signal inputs (A to D) conduct according to signal inputs (Ain to Dinl 

BnO------O as follows: 
A2, B2, 19, 18, Cno------o COM output An Bn Cn Dn 
C2, D2 17, 16 Dno------o 

'tl Ain 1 0 0 0 
"' COM 1 14 CO Mn ~ ...... Bin * 1 0 0 
(..) :i 

Cin 1 0 COM 2 15 "' c. * * c. c 
en·- Din * * * 1 

* : Don't care. 

™in 6 1~- ·Input pin for specifying tape monitor mode ON/OFF 
·Rise of input signal is detected; monitor mode ON/OFF are inverted 
to monitor mode OFF/ON respectively. 

~[~ 
·Output pin for controlling external analog switch ( LC4066B) for tape 
monitor 

TMCTL 22 
·Source of N channel transistor of complementary buffer output is con-

nected to VEE· 

-i~ 
·Output pin for driver for LED which displays tape monitor state as 

™out 23 well as external analog switch (LC4066B) for tape monitor 
·TM out is opposite in polarity to TMCTL. 

•Input pin for forcing audio muting control signal (MUTE) to be 

MUTE in 8 ~ triggered externally 
·If fixed at 'L' level, MUTE output becomes 'H' level. 

·Output pin for audio muting control signal 

MUTE 21 ----c{>----o ·Signal with pulse width to be determined by external constant at CR 
pin is outputted at the time of function switchover or MUTE in input. 

~Voo It ·CR time constant pin for determining time interval of audio muting 
~R : control signal 

CR 1 '}'- ·Time lag (muting delay) between muting signal rise and analog switch 

*J ~ switchover depends on C·Rs time constant at the time of transistor 
~ts1d• , ON. 

~ 
·Input pin for turning OFF all analog switches and resetting tape 

RESET 7 monitor flip-flop ( 'L', level active) 
' 
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• Sample Application Circuits 

1. Dual-supply operation/without 

tape monitor function 

2. Dual-supply operation/with 
tape monitor function 

i'l'<JI 

Connect a capacitor 
when using in the sur­
roundings with much 
noise. 

3. Single-supply operation 

4. Backup 

A 

( 1) Dual-supply operation 

~2) Single-supply operation 

LC7815 

Control input 

~~~PIH voo 
J-l:_v1L 
---- - -:: 

A~ if1'U\ 
COM outp.rt 

I: , I 

TM) °D11 ij 
w:r~I J ( L 6 LC4D66 

LC7815 VEE 
· l----1 · Diode for cutting off 
kvss 6vEE current flow at the 

backup mode. 

Voo 

------Voo 

-n-V1H A Signal input, output 

J~-b: '-.A~Dinput 

LC7815 

l lvEE 

( Vss=VEE 

Control input 

For using tape monitor function, 
make connection as shown in 2 above. 

LC 7815 

High resistance 

o---<f"<"'-----~+~1 voo 

Vss 

A;;:;1- --·TMout 

LC7815 

L V_E_E _______ ~ 
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LC7815 

vro 
5. Muting ? 

~I~ 6oM 
Triggering of muting A·Din I I · · · 
at the time of initial ve>-;;-

1 
LC7815 MUTE Muting period depends on CR time constant. 

application of power ~, f <" 
supply "r' '1 • 1 DD! 

I I MUTE· I R I 
ba:k 'IB J\. I ' L '" ]CR I+ I con\~ : : f C I 

Vsuc _r ,::r,. _ l ·Vs~ 
;,I; 6vss6VEE , __ , 

Function switchover MUTE output 
p 

I I 
COMoutput ~ I 

~Mutingdelay 
Muting period 

~~J,:l( 1----operating period 1f:-:]-Backup 
Vsuc --l 

Return from backup MUTE;n ----irMuting period 

MUTE 

Absolute Maximum Ratings/Ta=25 ±2°C 
Maximum Supply Voltage VDD 

VEE 
Output Current IOUT Aout, Bout. Cout. 

Dout. ™out 
Aout. Bout. Cout, 

Dout. moo! 
Switch ON 

Vss-0.3-VEE+20 
VDD-20-vss+0.3 

30 

Output Voltage vouT VEE-0.3-VDD+0.3 

Voltage Difference at analog !:::.Von 
switch ON 

Allowable Power Dissipation 
Operating Temperature 
Storage Temperature 

Ta~85°C 

Allowable Operating Ranges/Ta=-40-+85°C 
Characteristic Symbol Pin No. Conditions 

Supply Voltage VDD1 VDD(28) VEE:;;;Vss 
VEE VEE(20) VDD~Vss+4.5 
VDD2 VDD(28) Backup, VEE~Vss 

'H' Level Input Voltage V1H1 Ain(2)-Din(5), 
RESET(7),MUTEin(8) 

V1H2 TMin(6) 
'L' Level Input Voltage V1L1 Ain(2)-Din(5), 

RESET(7), MUTEin(8) 

V1L2 TMinl6) 
Analog Switch Input V1N Ai( l0)-D1( 13), 

Voltage A2(19)-D2(16) 
External Capac ita nee c CR(1) 

for Muting Timer 
External Resistance R CR(1) VDD-Vss=4.5V 

for Muting Timer VDD-Vss~v 
Input Receiving T1N Ain( 2)-D in( 5). VDD=9V, C=3.3µF' 

Pulse Width TMinl6) R=220kil 
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0.5 

350 
-40-+85 

-40-+125 

min 
vss+4.5 
VDD-18 

Vss+3 
o.75VDD 

o.8VDD 

vss 

Vss 
VEE 

40 
100 
120 

typ 

v 
v 
mA 

v 

v 

mW 
oc 
oc 

max 
VEE+18 

Vss 
Vss+18 

VDD 

VDD 
o.25VDD 

o.2VDD 
VDD 

10 

100 
300 

unit 
v 
v 
v 
v 

v 
v 

v 
v 

µF 

kn 
kn 
ms 



LC7815 

Electrical Characteristicsf1."a=25 ±2.°C, Vss=OV 
Characteristic Symbol Pin No. Conditions min typ max unit 

'H' Level Output Voltage VOH1 TMCTL(22) loH=-0. lmA o.8Voo Voo v 
Voo=4.5-18V 

VoH2 MUTE(21) loH=-0.4mA. v 00-1.5 Voo v 
v 00=4.5V 
loH=-0.4mA, v 00-o.5 voo v 
Voo=9V 

'L' Level Output Voltage Voll TMCTL(22) loL =O.lmA VEE 0.2X v 
(Voo-VEE) 

VOL2 MUTE(21) IOL =0.4mA, Voo=4.5V 0 1.5 v 
loL=0.4mA, Voo=9V 0 0.5 v 

VOL3 Aout(27), to IOL =7mA, VEE VEE+2 v 
Dout(24), Voo-VEE=4.5V 
™out(23) loL=30mA, VEE VEE+4 v 

Voo-VEE=9V 
loL=30mA, VEE VEE+2 v 
Voo-VEE=18V 

Analog Switch ON Ron A 1 ( 10), B 1 ( 11). l=lmA, Voo-VEE=4.5V 400 n 
Resistance C1(12), D1(13), l=lmA, Voo-VEE=9V 120 n 

COM1(14), l=lmA, Voo-VEE=18V 80 n 
A2(19), B2(18), 
C2(17). D2(16) 
COM2(15) 

'H' Level Input Current Ii L1 Ain(2), Bin(3), v 00=9V, v1wVoo 20 90 µA 
Cin(4), Din(5), 
TMin(6) 

l1H2 MUTEin(8) v 1wvoo=18V 10 µA 
'L' Level Input Current I IL 1 RESET(7) v 00=9V, V1wVoo -90 -20 µA 

llL2 MUTEin(8) V1wVss -10 µA 
Input/Output OFF Leak IOFFl Aout(27)-Dout(24) Output transistor OFF 10 µA 

Current ™out(23) Vo=VEE+18V 
IOFF2 CR(1) Output transistor 0 FF 3 µA 

Vo=Vss+18V 
IOFF3 Al ( 10) .-D1 ( 13), Analog switch OFF -10 10 µA 

COM1(14), V1N=Vo=VEE to 18V 
A2(19)-D2(16), 
COM2(15) 

Input Floating Voltage V1F1 Ain(2)-Din(5), Voo=4.5 to 18V 0.75 v 
TMin(6) 

V1F2 RESET(7) Voo=4.5to 18V v 00-o.75 v 
Total Harmonic THD1 COM1(14), V1N=l Vrms, f=l kHz, Voo-VEE 0.01 % 

Distortion COM2(15) =15 to 18V, Refer to Fig. 1. 
THD2 COM1(14), V1N=0.1 Vrms, f=l kHz, Voo 0.05 % 

COM2( 15) -VEE=4.5V, Refer to Fig.1. 
Feedthrough FTH A,po) to COM1(14) Voo-VEE=18V, f =lOkHz 55 dB 
(Switch OFF) D1 (13) Vin=O. 77Vrms, Refer to Fig. 2. J 

A2( 19) to COM2( 15) 
Dt(16) 

RL =47kn 

Crosstalk CT Al(lO)to COM2(15) Voo-VEE=18V, f=10kHz 75 dB 
D1\ 13) Vin= 0.77Vrms, Refer to Fig. 3. 

A2j 19l to COM1(14) RL=47kn 

D2(16) 
Muting period TM1 MUTE(21) Voo=9V, Refer to Fig. 4. 350 580 1000 ms 

C=3.3µF ±20%, 
R=220kn ±5% 

TM2 MUTE(21) Voo=9V, 450 580 800 ms 
C=3.3µF ±0%, 
R=220kn ±0% 
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LC7815 

Switch Switchover Delay Tswo Ain(2) to Din(5) 
Time TMin!6) 

Supply Current 1001 Voo!28) 

1002 Voo(28l 

Fig. 1 

Fig. 2 Feedthrough 

Fig. 3 Crosstalk v00 

OSC ~ 11 r-?.~IJJT 47k 011 "- (olt) 

~ Vi A;z COM2 ~~(COMl)Vo 
lb_bj 47k 

VEE Vss ' 

Fig. 4 Muting period 

Fig. 5 Switch switchover delay time 
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time 
intrrwl 

do.....:.!'.='---1 motor 

min 

Voo=9V, Refer to Fig. 5. 30 
C=3.3µF, R=220k!l 
Operating, Refer to Fig. 6. 
Voo-Vee=1sv 
Backup, 
Voo=SV, Vss=VEE 

F'TH= 20 log VYq (dB) 
. 1 

Vi = 770mVsms 
Voo-VEE= J8V 

er = 20 log Yo (dB) 
Vi 

Vi =770mVrms 
Voo -VEE= J8V 

TM: Muting period 

typ max 

50 120 

1000 

3 

· Tswo: Switch switchover delay time 

unit 

ms 

µA 

µA 



LC7815 

2 
THO - f 

0 0.01 
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0 ·e 
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~ 0.001 
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§ 
"' J:: 
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2 

I- 0.000 1i 
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100 lk 10k 

Frequency, f - Hz 
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2 ! IOOk 
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~~ 
-20 ,),, ;,kJ; j,'220P !7kr--t--t--r---r---o-o------r-t-j 

CT • 20 log(ll)/Vj) (dB) 
CD 
-0 

_40 Vi• 770mV r ms 
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Voo-VE:E=IBV 
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v;: 770mVrms rom to 
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Frequency - Hz 
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CMOS IC 

~ 
.~WiV 

2-Pole 4-Position Analog Function 
Switch 

3029A 

® 1509 

General Description 
The LC7815H is a 2-pole 4-position analog function switch with 2 built-in C-MOS analog switches (LC4066 type). 
A soft touch of a button enables switchover of the input signal source of an audio amplifier. 

Use 
Function switchover of amplifier, receiver, etc. (2 poles 4 positions) 

Features 

1. Good distortion characteristic because of built-in analog switches of LC4066 type: Distortion 0.01 % max.) 
Vin= 1 Vrms, VDD = 15 to 23 V 

2. Capable of outputting audio muting control signal to minimize noise to be generated at the time of switchover 
3. Built-in controller for tape monitor switchover (using LC4066B together) 
4. Built-in driver for LED which displays function mode, tape monitor mode 
5. Since control input can be operated from + supply alone when using dual supplies, interface with other circuits 

can be achieved easily. 
6. Since audio muting control signal can be triggered independently from external pin (MUTE in), audio muting at 

the time of return from backup can be achieved easily. 
7. Control input pin (RESET) to be used for turning OFF all analog switches 
8. Backup can be performed easily because of C-MOS structure. (Backup voltage: 2.4 V min.) 
9. Operating voltage: 4.5 to 23 V /single supply, ±4.5 to± 11.5 V /dual supplies. 

10. Package: DIP-28S (Shrink type) 

Pin Assignment 
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Case Outline 3029A-D28SIC 
(unit: mm) 
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LC7815H 

Equivalent Circuit Block Digram 

Yoo Vss VEE 

~-T-i-i-----
COM10-------~ 

I 
A1<>-----·---c----l:'.)I---;-___, 

I 
Blo---7---JC::t--7---+ 

I 
Cl 0-71 ----7-1::.;t--;~ 

010----:.---IC::t--'-~ 

YOO 

CR 

TIMER 

A 

B 

c 

D 

~--------<> COM2 
r- --.., 

I 

t--c--K:::t-~'----;--OA2 

t 
:c 
Ill 

iil 
> 
w 
-' 

VEE 

f---------n ">----OMUlE 

*: bilateral switch 
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LC7815H 

Pin Description 

Pin Name Pin No. Type of Input/Output Pin Functions 

vDD 28 ·Power supply pins 
V55 9 Single supply(+): Vss=VEE=GND 
VEE 20 Dual supplies(+-): Vss=GND, VEE=HV 

~ 
·Specified input pins for turning ON individual analog switches 

Ain' Bin' 2, 3, •Priority order of simultaneous push (A;n>Bin >Cin >Din) 

Cin' Din 4,5 ·Prevention of malfunction attributable to pulse noise (Pulse width is 
discriminated by muting delay time.) 

Aout. 27, 

~~: 
•Output of driver for LED which displays ON state corresponding to 

Bout. 26, individual analog switches 

Cout. 25, • N channel open drain (Source is connected to VEE·) 

Dout 24 

·A to D: Audio signal input pins 
A 1, B1, 10, 11, ·COM: Audio signal output pins 
C1, Dl 12, 13 

'"~ 
·Signal inputs (A to D) conduct according to signal inputs (Ain to Dini 

Bno---o as follows: 
A2, B2, 19, 18, CnO---O 

COM output An Bn Cn Dn 
C2, D2 17, 16 Dno---o 

al Ain 1 0 0 0 

COM 1 14 COMn ;;::: Bin * 1 0 0 ·- .... " :;, Cin 1 0 COM 2 15 QJ c. * . c. c: 
U) ·- Din . . . 1 

~ 
•. Don't care. 

™in 6 
•Input pin for specifying tape monitor mode ON/OFF 
·Rise of input signal is detected; monitor mode ON/OFF are inverted 
to monitor mode OFF/ON respectively. 

~ 
•Output pin for controlling external analog switch (LC4066B) for tape 

22 
monitor 

TMCTL ·Source of N channel transistor of complementary buffer output is con-
nected to VEE· 

-4~ 
·Output pin for driver for LED which displays tape monitor state as 

TM out 23 well as external analog switch (LC4066B) for tape monitor 
• TMout is opposite in polarity to TMCTL. 

•Input pin for forcing audio muting control signal (MUTE) to be 
MUTEin 8 a---(>-- triggered externally 

•If fixed at 'L' level, MUTE output becomes 'H' level. 

•Output pin for audio muting control signal 
MUTE 21 ~ ·Signal with pulse width to be determined by external constant at CR 

pin is outputted at the time of function switchover or MUTEin input. 

~ Voo _ci2::= ·CR time constant pin for determining time interval of audio muting 

~· ~ };·~ control signal 

CR 1 ·Time lag (muting delay) between muting signal rise and analog switch 

*~ ~ switchover depends on c· Rs time constant at the time of transistor 
J!uls1d• , ON. 

~ 
·Input pin for turning OFF all analog switches and resetting tape 

RESET 7 , monitor flip-flop ( 'L' level active) 
0--
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• Application Circuits 

1. Dual-supply operation/without 

tape monitor function 

2. Dual-supply operation/with 

tape monitor function 

input 

LC7815H 

tap• dock 

Control input 

-~.:;¥\IH Voo J-l_v1L 
---- - -·Vss 

-~=+----VEE 

A~rfi'1"JI 
COM outp.it 

I I i_, I 

TMJ n11 ij 
Voo TM in TMCTL~ __ j 
0-Q-'-~ J I L1 LC4066 

A capacitor is connected ;;:It" , OVEE 

when used in the surroundings ['.__I ~c 7BtSH 
where much noise arises. ..,,,.-;;:- bvEE Diode used to stop current 

flow at the backup mode. 

3. Single-supply operation 

4. Backup 
( 1) Dual-supply operation 

(2) Single-supply operation 

------Voo JtH /\ Signal input, output 

: ~AvDinpul 
,' "ss•VEE 

Control input 

For using tape monitor function, 
make connection as shown in 2 above. 

r=::tttlJ 
~~DOl.tT'\..t. 
LC 7815 

High resistance 

I c:fm_~ 
~~~rl~ ~· ,~ ·= LC7815 

l_ V~E~E _______ _. 
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LC7815H 

V[l) 

9 
~_L~ . E,oM 

T . . f . A·Din I m I 
riggering o muting o-,- Lc 7815 Muting period depends on CR time constant. 

at the time of initial voo I ~un: / 
application of power v,1,,i ,~,~- \ 
supply '1' '! · 1 ID! 

' I MUTE· r R I 
bcEk UJl l\. I ' L '" ]CR I+ I conl~ : : I C I 

VaLC_J '}• l·-I \,·Vsj 
6vss 6 VEE 

5. Muting 

Function switchover MUTE output j I 
I ~l~~~-

COM output ::J::::x I 

Muting period 

~~J~ 
Veuc 

Return from backup MUTE;n 

--II C: Muting del~y 

_j===Operating period~ 

~Muting period 

MUTE 

Absolute Maximum Ratings/Ta=25 ±2°C 
Maximum Supply Voltage VDomax 

VEE 
Output Current IOUT 

Output Voltage vouT 

Allowable Power Dissipation Pdmax 
Voltage Difference at analog /';Von 

switch ON 
Operating Temperature Topg 
Storage T em peratu re Tstg 

Aout. Bout. Cout. 
Dout. ™out 
Aout. Bout. Cout, 

Dout. ™out 
Ta~85°C 
Switch ON 

Vss-0.3 to VEE+25 
VDD-25 to Vss+0.3 

30 

VEE-0.3 to VDD+0.3 

350 
0.5 

-40 to +85 
-40 to +125 

Allowable Operating Ranges/Ta=-40-+85°C 
Pin No. min 

Supply Voltage Voo1 VDD(28l VEE:;;;;Vss vss+4.5 
VEE VEE(20) VDD;;;;Vss+4.5V Voo-23 

VDD2 VoD(28l Back~ vss+2.4 
'H' Level Input Voltage V1H1 Ain(2) to Din(5), VEE=Vss o.75VoD 

RESET(7), MUTEin(8) 

V1H2 TMin(6) o.8VDD 
'L' Level Input Voltage V1L1 Ain(2) to Din(5), Vss 

RESET(7),MUTEin(8) 

V1L2 TMinl6) Vss 
Analog Switch Input V1N A1(10) to D1(13), VEE 

Voltage A2(19) to D2(16) 

External Capacitance c CR(1) 
for Muting Timer 

External Resistance R CR(1) VDo-Vss=4.5V 40 
for Muting Timer 14>VDo-vs~v 80 

External Resistance R CR(l) 18>VD0-vs~14v 90 
for Muting Timer 23>VDD-Vss~18V 100 
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typ 

v 
v 
mA 

v 

mW 
v 

oc 
oc 

max 
VEE+23 

Vss 
Vss+23 

VDD 

VDD 
o.25VDD 

o.2VDD 
VDD 

10 

100 
300 
300 
300 

unit 
v 
v 
v 
v 

v 
v 

v 
v 

µF 

kn 
kn 
kn 
kn 



LC7815H 

unit 
Input Receiving T1N Ain(2) to Din(5), Voo=9V, C=3.3µF. 120 ms 

Pulse Width TMin(6) R=220kU 

Electrical Characteristics{Ta=25 ±2°C, Vss=OV 
Pin No. min typ max unit 

'H' Level Output Voltage VOH1 TMCTL(22) 1ow-o.1mA O.BVoo Voo v 
Voo=4.5 to 23V 

VOH2 MUTE(21) 1ow-0.4mA, Voo-1.5 Voo v 
voo=4.5\/ 
1ow-0.4mA, v 00-o.5 Voo v 
Voo=9V 

'L' Level Output Voltage VOL1 TMCTL(22) loL=0.1mA VEE 0.2 v 
(Voo-VEE) 

VOL2 MUTE(21) IOL =0.4mA, Voo=4.5V 0 1.5 v 
IOL =0.4mA, Voo=9V 0 0.5 v 

VOL3 Aoutl27), B0 ut(26),loL=7mA, VEE VEE+2 v 
Cout(25). Dout(24), Voo-VEE=4.5V 
™outl23) IOL =30mA, VEE VEE+4 v 

Voo-VEE=9V 
loL=30mA, VEE VEE+2 v 
Voo-VEE=18V 

Analog Switch ON RON A1 (10), B1( 11). 1=1mA, Voo-VEE=4.5V 400 1000 n 
Resistance C1( 12), D1(13), 1=1mA, Voo-VEE=9V 120 300 n 

COM 1( 14). 1=1mA, Voo-VEE=18V 80 200 n 
A2(19), B2(18), 1=1mA, Voo-VEE=23V 70 180 n 
C2(17), D2(16) 
COM2(15) 

'H' Level Input Current llH1 Ainl2), Bin(3). V1N=Voo, Voo=9V 20 90 µA 
Cin(4), Din(5), V1N=Voo. voo=11.5v 40 160 µA 
TMinl6) 

l1H2 MUTEin(B) V1wVbo=18V 10 µA 
'L' Level Input Current l1L 1 RESET(7) V1N=Voo, Voo=9V -90 -20 µA 

V1N=Voo. Voo=11.5V -160 -40 µA 
llL2 MUTEinlB) V1N=Vss -10 µA 

Input/Output OFF Leak IOFF1 Aout(27) to Output transistor OFF .10 µA 
Current Dout(24) Vo=VEE+18V 

™out(23) Output transistor 0 FF 20 µA 
Vo=VEE+23V 

IOFF2 CR(1) Output transistor OFF 3 µA 
Vo=V55+18V 
Output transistor 0 FF 100 µA 
Vo=Vss+23V 

IOFF3 A1(10) to D1(13), Analog switch OFF -10 10 µA 
COM 1( 14). V1N. Vo=VeE to 18V 
A2(19) to D2(16), 
COM2(15) 

Input Floating Voltage V1F1 Ain(2) to Din(5), Voo=4.5 to 23V 0.75 v 
TMin(6) 

V1F2 RESET(7) VD o=4.5 to 23V v 00-o.75 v 
Total Harmonic THD1 COM1(14), V1N=1Vrms, f=1kHz, Voo-VEE 0.01 % 

Distortion COM2(15) =15V to 23V, Refer to Fig. 1 
THD2 COM1(14), V1N=0.1Vrms, f=1kHz, Voo 0.05 % 

COM2(15) -VEE=4.5V, Refer to Fig. 1. 
Feedthrough FTH A1po) toCOM1(14) Voo-VEE=18V, F=10kHz 55 dB 
(Switch OFF) D1(13) Vin=0.77Vrms, Refer to Fig. 2. 

A~l 91 toCOM2(15) RL =47kU 
D2 16) 
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Crosstalk CRO 

Muting period TM1 

TM2 

Switch Switchover Delay Tswo 
Time 

Supply Current 1001 

1002 

Fig. 1 

Fig. 2 Feedthrough 

Fig. 4 Muting period 

LC7815H 

min typ 

A1(lO)to COM2(15) Voo-Vee=23V, f=10kHz 75 
D11(13) Vin=0.77Vrms, Refer to Fig. 3 

A2J1 9l to COM1(14) RL=47kQ 
02(16) 
MUTE(21) 

MUTE(21) 

Ain(2) to Oin(5), 
TMin(6) 
Voo(28) 

Voo(28) 

Voo=9V, Refer to Fig. 4. 350 580 
C=3.3µF ±20%, 
R=220kQ ±5% 
Voo=9V, 450 580 
C=3.3µF ±0%, 
R=220kQ ±0% 

Voo=9V, Refer to Fig. 5. 30 50 
C=3.3µF, R=220kQ 
Operating, Refer to Fig. 6. 
Voo-Vee=23V 
Backup, 
Voo=5V, Vss=Vee 

PTH= 20 log ~ (dB) 

Vi = 770mVsms 
Voo -VEE= \8V 

GI' = 20 log ~ (dB) 

Vi= 770mVrms 
Voo-VEE= IBV 

max 

1000 

800 

120 

1000 

3 

Fig. 5 Switch switchover delay time ____J1__ 
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TM: Muting period 
Tswo: Switch switchover delay time 

unit 
dB 

ms 

ms 
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I-
c" 
0 
•t 

2 0 
t:: 
-o O.CXJ1 
.~ 
c 
0 

§ 
"' .i= 

<ti 
0 
I-

CD 
-0 

I 
~ 

"' 

2 

0.000 1 
5 100 2 3 5 1k 2 3 5 10k 

Frequency, f - Hz 
IOOk 

o~~·------~-------~ 
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Feedthrough 
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~ ·40f---,-",-,--,-,--t--t---t-+kd.....--+-:::;;;;j;--t-""fq:::::J 

.i= ~ 
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LC781 6 rill CMOS IC 

2-Pole 4-Position Analog Function 
Switch 

® 1520 

The LC7816 is a 2-pole 4-position analog function switch with 2 built-in C-MOS 
analog switches (LC4966 type). A soft touch of a button enables switchover of 
the input signal source of an audio amplifier. 

Use : 
Function switchover of amplifier, receiver, etc.(2 poles 4 positions) 

Features : 
1. Good distortion characterisitc because of built-in analog switches of 

LC4966 type: Distortion 0.01% max./Vin=lVrms• VDD-VEE=l5 to 37V. 
2. Capable of outputting audio muting control signal to minimize noise to be 

generated at the time of switchover. 
3. Built-in controller for tape monitor switchover (using LC4966 together). 
4. Built-in driver for LED which displays function mode, tape monitor mode. 
5. Since control input can be operated from+ supply alone when using dual 

supplies (+,-), interface with other circuits can be achieved easily. 
6. Since audio muting control signal can be triggered independently from 

external pin (MUTEin) , audio muting at the time of return from backup can 
be achieved easily. 

7. Control input pin (RESET) to be used for turning OFF all analog switches. 
8. Backup can be performed easily because of C MOS structure. (Backup voltage: 

3V min.) 
9. Operating voltage : ±18V/dual supplies. 

10. Package : DIP-288 (Shrink type). 

Pin Assignment 

Al 
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A out 

Bout 
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Case Outline 3029A-D28SIC 
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LC7816 

Equivalent Circuit Block Diagram 
voe vss VEE 

~-1-1-1-------

-t:t bi~tor•I switch 

Sample Application Circuits 
1. Without tape monitor function 

1 output 
Control input 

~---0 

V55 

2. With tape monitor function 

roo . roo 

I vw ftY\.,, 
-4---VEE 

A-0 input 
COM output 

input r-M ---icOM r;:: ~ 
0----fl-"l\1--.,-~-;-'~-,K;::t-,-~~'-""''-'-<'---+-_:_K?t---:---t-i 

A ~ I: I 
~TM) lflT !J "5S 

Voo TM -g:sJ TMCT~ __ j LC4966 

connect a capac~;:rr J l LJ 
when using in the ;J; LC7816 _ VEE_ 
surroundings ·I·-- I Diode for cutting off current flow 
with much noise, ,+,.Vss OVEE at the backup mode. 
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3. Backup 

High resistance 

4. Muting 

Y[I) 

A r.::::::-Y---, COM 

Triggering of muting A-0:~ ----ol 
at the time of initial ~, LC~78l6 MUTE / 

application of power '\,. _ 
1 

,--, 
supply Y: i\ 11Voo l 

back up 1 1 MUTE in CR 1 R I 
conl~I -I : : L _J :• c : 

veucJ ~ b-~ \_~,' 
llSs "EE 

Ain-Oin 

MUTE oulpul 
Function switchover 

COM oulpul 

Muting period depends on CH 
time constant. CR parallel 
connection is also usable. 

p 
TI -.,...-..,.......,.--~Muting delay 

Muting period 

~~~ 
Veuc 

____J'E==operation period~--Back up 
Return from backup 

MUTE in ----ifMuting period 
~ ... 1 

MUTE 
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Pin Description 

''" '"""'e"'"-'"·1 ''~ "' '"""';_o_u_t~p_u_t_, ___________ P_in_F_u_n_c_t_io_n_s ________________ -+ 

VDD 28 ·Power supply pins 
vss 9 
VEE 20 Dual supplies (+-): Vss=GND, VEE= (-)V 

t------r--------t--- ·--------···- -----------< 
.Input pins for turning ON individual analog 
switches 

·Priority order of simultaneous push(Ain)Bin)Ein>Din) 
·Prevention of malfunction attributable to pulse noise 

~ou~ -rr.-----+------------+-l_Pulse width is discriminated by muting delay time.) 

Bout 26 , 1~ ·Output of driver for LED which displays ON state 

Ain,Bin, 2,3, 
Cin,Din 4,5 

Cout 25, 
Dout 24 

Al,Bl, 10, 11, 
Cl,Dl 12, 13 
A2,B2, 19,18, 
C2,D2 17,16 

COMl 14 
COM2 15 

I 

TM in 6 

I TMCTL 22 

TMout 

--, corresponding to individual analog switches 

I -iR 

·N channel open drain(Source is connected to VEE) 

·A to D: Audio signal input pins 
-COM: Audio signal output pins 
-Signal inputs (A to D)conduct according to signal 
inputs(Ain to Din) as follows: 

COM outJ>_ut An Bn Cn Dn *: Don't care 
co 
-~ Ain 1 0 0 0 
4-< Bin * 1 0 0 ~ µ 
u ~ Cin * * 1 0 ~ '" ~.S Din * * * 1 

·Input pin for specifying tape monitor mode ON/OFF 
-Rise of input signal is detected; monitor mode ON/OFF 
are inverted to monitor mode OFF/ON respectively. 

·Output pin for controlling external analog switch 
(LC4966) for tape monitor 

·Source of N channel transistor of complementary buffer 
output is connected to VEE-

.output pin for driver for LED which displays tape 
monitor state as well as for control of external 
switch (LC4966) _for tape monitor. 

___ _, ______ L __________ _ ·TMout is opposite in polarity to TMCTL. 
-------------------------! 

~ 

MlJTET;; 8 I 
L 

I 

r MUTE 
i 

21 

I 

F 
RESET 

·Input pin for forcing audio muting control signal 
e>-----{)o-- 1 (MUTE) to be triggered externally 

------------~ fixi:__~~evel,MU~~-~_tput becornes'H 1 level. 

1 ·Output pin for audio muting control signal 
/·Signal with pulse width to be determined by external 

.

1 

co~stant at CR pin_.is.outputted.at the time of function 
. switchover or MUTEin input. 

·CR time constant pi.n for determining time interval of 

I audio muting control signal 
.Time lag(rnuting delay) between muting signal rise and 
analog switch switchover depends on C·Rs time constant 
at the time of transistor ON. CR parallel connection 
also usable. 

·Input pin for turning OFF all analog switches and 
resetting tape monitor flip-flop('L' level active) 
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Absolute Maximum Ratings at Ta=25±2°c 
maximum Supply Voltage VDD max 

VEE max 
Output Current IOUT Aout,Bout,Cout, 

Dout,TMout 
Output Voltage VouT 
Voltage Difference at ~Von 

analog switch ON 
Switch ON 

Allowable Power Pd max Ta~85°C 

Dissipation 
OPerating Temperature Topg 
Storage Temperature Tstg 

Allowable Operating Ranges at Ta=-40 to +85°C 

Supply Voltage 

'H' Level Input 
Voltage 

'L' Level Input 
Voltage 

Analog Switch 
Input Voltage 

Pin No. 
VDDl VDD ( 28) 
VEE VEE(20) 
VDD2 VDD ( 28) 

Conditions 
VEE~Vss-4. 5 
VDD~Vss+4.5 

Backup 
VEE~Vss 

VrHl Ain(2) to Din(5), 
RESET(7) ,MUTE in(8) 

Vrn2 TMin ( 6) 
VILl Ain(2) to Din(5) 

RESET(7) ,MUTE in(8) 
VIL2 
VIN 

TMin(6) 

External Capacitance C 
for Muting Timer 

Al(lO) to Dl(l3), 
A2(19) to D2(16) 
CR (1) 

Vss-0.3 to VEE+40 
VDD-40 to Vss+0.3 

30 

unit 
v 
v 

mA 

VEE-0.3 to VDo+0.3 v 
0.5 v 

350 mW 

-40 to +85 °C 
-40 to +125 °C 

min typ max unit 
Vss+4.5 VEE+37 v 

VDD-37 Vss-4.5 v 
vss+3 vss+37 v 

0.75VDD VoD V 

0.8VDD VDD V 
Vss 0.25VDD v 

vss 
VEE 

0. 2VDD 
VDD 

10 

v 
v 

uF 

External Resistance 
for Muting Timer 

R CR (1) VDD-Vss=4.5V 
14V>Voo-Vss;:;;9v 
18V>Voo-vsssl4V 
37V>VoD-Vss~l8V 

40 
100 

80 
100 
120 

100 
300 
300 
300 

kohm 
kohm 
kohm 
kohm 

Input Receiving 
Pulse Width 

Electrical Characteristics 

Ain (2) to 
TMin(6) 

Din(5)VDD=9V, 
C=3.3uF,R=220kohm 

at Ta=25±2°c,vss=OV 

ms 

Pin NO. Conditions min typ max unit 

'H' Level Output VOHl TMCTL(22) IOH=-0.lmA 0.8VDD VDD v 

Voltage VDD=4.5 to 37V 

VOH2 MUTE (21) IOH=-0.4mA,VDD=4.5V VDD-1.5 VDD v 
,VDD::9V VDo-0.5 VDD v 

'L' Level Output VoLl TMCTL (22) IoL=O.lmA VEE 0. 2x v 

Voltage (VoD-VEE) 

VoL2 MUTE (21) IoL=0.4mA,Voo=4.5V 0 1. 5 v 
,voo£gv 0 0.5 v 

VOL3 AOUT(27) ,DOUT(24) IOL=7mA,VDD-VEE=4.5V VEE VEE+2 v 

TMOUT (23) IOL=30mA,VDD-VEE=9V VEE VEE+4 v 
,VDD-VEE=l8V VEE VEE+2 v 

Analog Switch Ron Al (10) ,Bl (11) I=lmA,VDD-VEE=4.5V 400 ohm 

ON Resistance Cl (12) ,Dl (13) ,Voo-VEE=9V 120 ohm 

COMl (14) ,Voo-VEE=l8V 80 ohm 

A2 (19) ,B2 (18) ,Voo-VEE=37V 70 ohm 

C2(17) ,D2(16), 
COM2 (15) 
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Input/Output IOFFl AOUT ( 27) to DOUT (24) 
OFF Leak Current TMOUT (23) 

IOFF2 CR (1) 

IOFF3 Al(lO) to Dl (13), 
COMl (14), 
A2(19) to D2 (16), 
COM2(15) 

Total Harmonic THDl COM1(14) ,COM2(15) 
Distortion 

THD2 

Feed through FTH [A\(10) 
(Switch OFF) Dl (13) 

to COM1(14) 

r2,(19) 
D2(16) 

to COM2(15) 

Crosstalk CT [A\(10) 
Dl (13) 

to COM2 (15) 

[A2 (19) 
D2\16) 

to COMl (14) 

Muting Time TMl MUTE (21) 

TM2 MUTE (21) 

Switch Switchover TswD [Ain(2) to Din (5) 
Delay Time 

TMin(6) 
Supply Current IDDl VDD (28) 

Input Floating VIF(l) Ain(2) to Din(S) 
Voltage TMin(6) 

VrF (2) RESET ( 7) 

Fig. 1 Toatl harmonic 

Fig. 2 Feedthrough 

min typ max unit 

[Output transistor 
OFF 
Vo=VEE+l8V 

loutput transistor 
OFF 
Vo=VEE+37V 

[Output transistor 
OFF 
Vo=VSS+l8V 

!Analog switch OFF -10 
VIN=Vo=VEE to 
VEE+38V 

lVIN=lVrms,f=lKHz, 
VDD-VEE=lS to 37V, 
Refer to Fig. 1. 

lVrN=O.lVrms,f=lKHz, 
VDD-VEE=4.SV, 
Refer to Fig.l. 
VDD-VEE=37V,f=lOKHz, 55 

VrN=0.77Vrms, 
Refer to Fig.2. 
RL=47kohm 
VDD-VEE=37V,f=lOKHz, 75 

VrN=0.77Vrms, 
Ref er to Fig.3. 
RL=47kohm 
VDo=9v, 350 580 
Refer to Fig.4. 

C=3.3uF±20%, 
R=220kohr.'.±5% 

lVDD=9V, 450 580 
C=3.3uF±O%, 
R=220kohm::!:O% 

roD=9V, 30 so 
Refer to Fig.5. 
C=3.3uF,R=220kohm 
Operating, 
Refer to Fig.6. 

VDD-VEE=l8V 

v 00=4. 5 to 37V Vss 

v 0o=4.5 to 37VVoo-O. 75 

Vo 
FTH=20 Log-:- (dB) 

V1 

Vi=770mVrms 

voo-VEE=38V 

10 uA 

20 uA 

3 uA 

10 uA 

0.01 % 

0.05 % 

dB 

dB 

1000 ms 

800 ms 

120 ms 

1000 uA 

0.75 v 

Von v 
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Fig. 3 Crosstalk 

Fig. 4 Muting period 

•CT=20 log~ (dB) 
Vi 

Vi=770mVrms 
VDD-VEE=38V 

Fig. 5 Switch switchover delay time 

Fig. 6 Supply current 

time 
in1erva.I 
meter 

A9n-Din 
I 

MUTE 

COM 

rswo 
M 

TM: Muting period 
TSWD: Switch switchover delay time 

OUT ~ 
f"""VoOICR 

!DD Jj~ Voo 

open (Al..01 lo-i n 
open(A2-D2)J I COM2 39k 

MUTE in I D 39k 

L I ~ ---o(MUTE,TMCTL) open 

open 

---.--v"' open I I drain _ 

(~in-Din) o--- ~ (Aout-150Ui TMoUtJ open 

~1~1:.J 
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3012A 

CMOS IC 

2-Pole 4-Position Analog Function 
Switch 

® 1359A 

The LC7817 is a 2-pole 4-position analog function switch with 2 built-in C-MOS 
analog switches (LC4066 type). A soft touch of a button enables switchover of 
the input signal source of an audio amplifier. 

Use: 
Function switchover of amplifier, receiver, etc. (2 poles 4 positions) 

Features: 
1. Good distortion characteristic because of built-in analog switches of 

LC4066 type: Distortion 0.01% max./Vin=lVrms, VDD=l5 to 37V 
2. Capable of outputting audio muting control signal to minimize noise to be 

generated at the time of switchover 
3. Built-in controller for tape monitor switchover (using LC4966 together) 
4. Built-in driver for LED which displays function mode, tape monitor mode 
5. Since control input can be operated from + supply alone when using dual 

supplies (+,-), interface with other circuits can be achieved easily. 
6. Since audio muting control signal can be triggered independently from 

external pin (MUTEin), audio muting at the time of return from backup can 
be achieved easily. 

7. Control input pin (RESET) to be used for turning OFF all analog switches 
8. Backup can be performed easily because of C-MOS structure. (Backup voltage: 

3V min.) 
9. Operating voltage: 18V/dual supplies 

10. Package: DIP-28 

Pin Assignment 

Al 

81 

01 

COM1 

YOO 

Aoui 

Bou1 

rout 
~ 

TMou1 

MUT[ 

VEE 

Case Outline 3012A-D28IC 
(unit:rnm) 

l:::::::::::::~1~· 
~~ 

0.41 1.2 2.54 SANYO: DIP2B 
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Equivalent Circuit Block Diagram 

YOO YSS YEE 

~-1-1-1----, 
~----"" COM1 

Al <>----i<:::i>-'--< ,.---:-a-~---o-<> A? 
~'-+-t--.-~-t--'---c"i 

81 0-0---f!;if--'-j t--;-ig--,----,-o 82 

Cl<>----o"'-'-< •~..,....--~ C2 
~'-+-t-+-+--t---t--'---c"i 

Dl <>----o,,._~ ~____,.....-----<.> 02 

Sample Application Circuits 
1. Dual~supply operation/without 

tape monitor function 

* bii..teral switch 

control input 

input 

2. Dual-supply operation/with 
tape monitor function 

892 

AY\: 
f VEE 
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COM output 
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3. Backup 
Dual-supply operation 

~c 1811 

High resistance 

4. Muting 

Function switchover 

Return from backup 

period depends on CR time constant. 

A in-Din 

MUTE output I.._ __ 
COM output 

~rr~ 
YElJC 

MUTE in 

MUTE 

I I 

=:LX"-:-:....,-,.~.,......,..~~ 
14-1.Muting delay 

Muting period 

___}==operation period<q_ Back up 

------itMuting period 
~ .... , 
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Pin Description 

Pin Name Pin No. Type of Input/Output Pin Functions 

VDD 28 ·Power supply pins 
vss 9 Single supply (+): Vss=VEE=GND 
VEE 20 Dual supplies (+-): Vss=GND, VEE=(-)V 

·Specified input pins for turning ON individual analog 
Ain,Bin, 2, 3' 

~ 
switches 

Cin,Din 4,5 ·Priority order of simultaneous push(Ain Bin Cin Din) 
·Prevention of malfunction attributable to pulse noise 

(Pulse width is discriminated by muting dela~ time.) 
Ac5ii"f" 27, 

·Output of driver for LED which displays ON state BoUt 26, ~~ Cout 25, 
corresponding to individual. analog switches 

DoUt 24 
·N channel open drain(Source is connected to VEE) 

·A to D: Audio signal input pins 
Al,Bl, 10,11, ·COM: Audio signal output pins 
Cl,Dl 12, 13 

~~ 
·Signal inputs (A to D)conduct according to signal 

A2,B2, 19,18, a.o-----. inputs(Ain to Din) as follows: 
C2,D2 17,16 Coo---. 

COMl 14 
Dnoc---- COM ouwt An Bn en Dn •' Don't care 

'O 
COM2 15 Q) Ain 1 0 0 0 .... 

COMn .... Bin l 0 0 .... .., . 
"" Cin . . 1 0 
Q) "' v \_] Ji'. s Din . * . l 

~ ·Input pin for specifying tape monitor mode ON/OFF 
TMin 6 ·Rise of input signal is detected; monitor mode ON/OFF 

are inverted to monitor mode OFF/ON respectively. 

~f,; 
·Output pin for controlling external analog switch 

(LC4966) for tape monitor 
TMCTL 22 ·Source of N channel transistor of complementary buffer 

output is connected to VEE. 

l--~a 
.output pin for driver for LED which displays tape 

TMout 23 monitor state as· well as external analog switch 
(LC4966) for tape monitor 

·TMout is opposite in polarity to TMCTL. 

I ·Input pin for forcing audio muting control signal 
MUTEi7i 8 o----{:»-- i (MUTE) to be triggered externally 

~ fixed at'L' level,MUTE output becomes'H 1 level. 

1 ·Output pin for audio muting control signal 
MUTE 21 

~ I ·Signal with pulse width to be determined by external I constant at CR pin is outputted at the time of function 

-
switchover or MUTEin input. 

·~ 1-{>o-- ·CR time constant pin for determining time interval of 

. : 17~ audio muting control signal 
CR 1 ·Time lag(muting delay) between muting signal rise and 

*:.! . f-1'!--- analog switch switchover depends on C·Rs time constant 
?Ir°"'•* at the time of transistor ON. 

---
~ 

·Input pin for turning OFF all analog switches and RESET 7 
resetting tape monitor flip-flop( 'L' level active) 
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Absolute Maximum Ratings at Ta=25±2°c 
maximum Supply Voltage VDD max 

VEE max 
Output Current IOUT Aout,Bout,Cout, -- ---

Dout,TMout 
Output Voltage VouT 
Voltage Difference at ~Von 

analog switch ON 
Switch ON 

Allowable Power Pd max Ta~85°C 
Dissipation 
OPerating Temperature Topg 
Storage Temperature Tstg 

Allowable Operating Ranges at Ta=-40 to +85°C 

Supply Voltage 

'H' Level Input 
Voltage 

'L' Level Input 
Voltage 

Analog Switch 
Input Voltage 

Pin No. Conditions 
VEE~Vss-4.5 
VDD~Vss+4.5 

VDDl VDD(28) 
VEE VEE (20) 
VDD2 VDD (28) Backup 

VEE.,,,,Vss 
Ain(2) to Din(5), 
RESET(7) ,MUTE in(8) 

Vrn1 

Vrn2 TMin (6) 
VILl Ain(2) to Din(5) 

RESET(7) ,MUTE in(8) 
TMin(6) VIL2 

VIN 

External Capacitance C 
for Muting Timer 

Al (10) to Dl (13), 
A2 (19) to D2 (16) 
CR(l) 

Vss-0.3 to VEE+40 
VDD-40 to Vss+0.3 

30 

unit 
v 
v 

mA 

VEE-0.3 to VDD+0.3 v 
-0.5 to 0.5 V 

350 mW 

-40 to +85 °C 
-40 to +125 °C 

min typ max 
Vss+4.5 VEE+37 

VDD-37 vss-4.5 
Vss+3 vss+37 

0.75VDD VDD 

0.8VDD VDD 
vss 0.25VDD 

vss o.2VDD 
VEE VDD 

10 

unit 
v 
v 
v 

v 

v 
v 

v 
v 

uF 

External Resistance 
for Muting Timer 
Input Receiving 
Pulse Width 

R CR(l) VDD-Vss=4.5V 
VDD-Vss19V 

TIN Ain(2) to Din(5)VDD=9V, 

40 
100 
120 

100 Kohm 
300 Kohm 

ms 
TMin(6) C=3.3uF,R=220Kohm 

Electrical Characteristics at Ta=25±2°c,vss=OV 
Pin NO. Conditions min typ max unit 

'H' Level Output VOHl TMCTL(22) IOH=-0.lmA 0.8VDD VDD v 
Voltage VDD=4.5 to 37V 

VOH2 MUTE (21) IOH=-0.4mA,VDD=4.5V VDD-1. 5 VDD v 
,VDD~9V VDD-0.5 VDD v 

'L' Level Output VoL1 TMCTL (22) IoL=O.lmA VEE 0. 2x v 
Voltage (VDD-VEE) 

VOL2 MUTE (21) IoL=0.4mA,VDD=4.5V 0 1. 5 v 
,VDD=9V 0 0.5 v 

VOL3 AOUT(27) ,DOUT(24) IOL=7mA,VDD-VEE=4.5V VEE VEE+2 v 
TMOUT (23) IOL=30mA,VDD-VEE=9V VEE VEE+4 v 

,VoD-VEE~l8V VEE VEE+2 v 
Analog Switch Ron l'l( 10) , Bl (11) 

I=lmA,Voo-VEE=4.5V 400 ohm 
ON Resistance Cl (12) ,Dl (13) ,VDD-VEE=9V 120 ohm 

COMl (14) ,Voo-VEE~l8V 80 ohm 

A2(19),B2(18) 
C2 (17) ,02 (16) 
COM2 (15) 
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Input/Output IOFFl 
OFF Leak Current 

IOFF2 

IOFF3 

Total Harmonic THDl 
Distortion 

THD2 

Feed through FTH 
(Switch OFF) 

Crosstalk CT 

Muting Time TMl 

TM2 

Switch Switchover Tswo 
Delay Time 

Supply Current IDol 

Fig. 1 Toatl harmonic 

Fig. 2 Feedthrough 

Fig. 3 Crosstalk 
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min typ max 
AOUT (27) to DOUT(24) lOutput transistor 10 
TMOUT (23) OFF 

Vo=VEE+37V 
CR(l) 

Al(lO) to 01(13), 
COM! (14), 
A2 (19) to 02 (16), 
COM2 (15) 
COM1(14),COM2(15) 

" 

rl(lO) 
01'(13)~to COM! (14) 

r2(19) 
D21 (16)~to COM2 (15) 

rl(lO) 
011(13)4-tO COM2 (15) 

r2 (19) 
D21(16)~to COM! (14) 

MUTE (21) 

MUTE (21) 

[Ain (2) to Din (5) 

TMin(6) 
VDD (28) 

[Output transistor 3 
OFF 
Vo=VSS+18V 

!Analog switch OFF -10 10 
VIN=Vo=VEE 
VEE+37V 

[VIN=l Vrms, f=lKHz, 0.01 
VDD-VEE=l5 to 37V, 
Refer to Fig.l. 

lVrN=O.lVrms,f=lKHz, 0.05 
VoD-VEE=4.5V, 
Refer to Fig.l. 
VDD-VEE=37V,f=lOKHz, 55 
VrN=0.77Vrms, 
Refer to Fig.2. 
RL=47Kohm 
VDD-VEE=37V,f=lOKHz, 75 
VIN=0.77Vrms, 
Refer to Fig.3. 
RL=47Kohm 
VDD=9, 350 580 1000 
Refer to Fig.4. 
C=3.3uF±20%, 
R=220Kohm±5% 

!VDD=9V, 450 580 
C=3.3uF±O%, 
R=220Kohm:tO% 

30 IVDD=9V, 
Refer to Fig.5. 
C=3.3uF,R=220Kohm 
Operating, 
Refer to Fig.6. 
VDD-VEE=37V 

Vo 
FTH=20 log--;-(dB) 

Vl 

Vi=770mvrms 
VDD-VEE=37V 

CT=20 log~ (dB) 
Vi 

Vi=770mVrms 
V DD-VEE=3 7V 

50 

800 

120 

1000 

unit 
uA 

uA 

uA 

% 

% 

dB 

dB 

ms 

ms 

ms 

uA 
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Fig. 4 Muting period 

~,----I time interval 
meter 

Fig. 5 Switch switchover delay time 

Fig. 6 Supply current 

time 
in\erval 
meter 

Atn-Din 

MUTE 

COM 

rswo 
M 

TM: Muting period 
TSWD: Switch switchover delay time 

ioo Jjoo + voo 
OUT ): 

IVoDICR 
I I COM! -n (Al-Dl )<>----- -1 

open (A2-D2) J I COM2 J9k 

_ I -1139k 
MUTE in c L 1 I'...,., ~(MUTE,TMCTL) open 

open 

-~ openl I drain 
( THilAin-Dil) _ f'-._,....I -(Aout-!iOU11'M"OU1Jopen 

RESET o-- ~ 

~r l:..J 
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CMOS IC 

2-Pole 4-Position Function Switch 

3029A 

®1514 

Functiona 
)'/ch 

2-pole 4-position function switch of feather touch type . " ..... . 
Tape monitor function, REC equalization (graphic equaliz~·i--;;ia'.·9,Biut/output) 
function 

• Microcomputer-controlled. 2 control lines. 
output and mode display. 

Features 
(1) Tape monitor with one touch 
(2) With a graphic equalizer connected to the REC equalization pins, the 

following 3 configurations of equalizer connection are available with one 
touch. 

source. 

(3) The use of 2 IC's makes it possible to add the functions shown below. 
(1) Dubbing A+B, B~A (A+B: With REC equalization function) 
(2) REC OUT selector (On-the-air program, off-the-air program) 

(4) Wide dynamic range due to 4bv breakdown voltage 
(5) Two control lines can be used in common with other IC (graphic equalizer 

LC7520). 

Case Outline and Pin Assignment 

898 

------wu-x-n 
ot:;cl:; 511.1uod>"' 

i5i='5ao>> 
fiJ ~ .... 

Case Outline 3029A-D28SIC 
(unit:mm) 

SANYO: DIP285 



Equivalent Circuit Block Diagram 

,., 
Bl 

Cl 

DI 

TINI 

TOUT I 

EQWTI 

EQ INI 

I 
OUT! I 

vooo---
vss<>-'-
VEE<>-'-

I 
vcc°T" 

Vrcf I 
TES 

Absolute lfaxi,Jull Ratings at 
Maximum Supply Voltage 

Input Voltage 

ISWI 

ISWZ 

ISW3 

1SW4 

LC7820 

2SWI 

1SN2 

2SW3 

'15W4 

analog sw cCl"ll'rol 

shift n:gistrr 

Vss~Vref 
CLK,DI 
A1 to D1,A2 to D2, 
Tin1,2 EQin1,2 

Analog SW ON-state Voltage t:>V1 Between analog SW 

"2 

BZ 

C2 

02 

TIN2 

TOIJT2 

EQOU12 

EQIN2 

OJT2 

Difference input and output (ON) 
Analog SW OFF-state Voltaget>V2 Between ·analog SW 
Difference input and output (OFF) 
Allowable Power Dissipation Pdmax Ta~75°e 
Operating Temperature Topg 
Storage Temperature Tstg 

Allowable Operating Ranges at Ta=25°~,Vss=OV 
Supply Voltage Von VEE-Vss•Vee<DD 

VEE n 

Vee n 

Vref v00-vref~10 
"H" Input Voltage CUC,DI 

unit 
Vnn-VE~~40 ~ 

v 
v 
v 
v 

0.6 v 

Von-VEE v 

100 mW 
-30 to +75 °e 

-40 to +125 °e 

unit 
sh00-vEE~37 v 

n v 
4.5to(typ5.0)to5.5 v 

o to v00-4.5 v 
v VIH(1) o.SVec to Vee 

VIH(2) s Vref+0.9(v00-vref)tov00 v 
v "L" Input Voltage VIL(1) CUC,DI vgs to o.2Vec 

VIL(2) s VreftoVref+ .1cv00-vref) v 
Input Pulse Width t.Sw CUC min 1 v 
Setup Time tsetup CUC,DI min 1 v 
Hold Time thold CUC,DI min 1 v 
Operating Frequency fopg CUC 330 kHz 
Analog SW Input Voltage VIN A1 to D1 ,A2 to D2 VEE to VDD v 

Tin1,2,EQin1,2 
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LC7820 

Electrical Characteristics min typ max unit 
Current Dissipation 1DD 1 mA 

I ref 1 mA 
1cc 1 mA 

Analog SW ON-State Ron I=1mA,VDD-VEE=18V 80 200 ohm 
Resistance I=1mA,VDD-VEE=23V 70 180 ohm 

I=1mA,VDD-VEE=37V 60 140 ohm 
Input/Output OFF- Ioff Analog SW OFF -10 10 uA 
State Leak Current VrN=Vo=VEE to 18V 
Total Harmonic THD1 VrN=1Vrms,f:1kHz, 0.01 % 
Distortion VDD-VEE=37V 

THD2 VrN=0.1Vrms,f=1kHz, 0.05 % 

Feed through 
VDD-VEE=37V 

FTH VDD-VEE=37V,f=10kHz -55 dB 
(SW OFF-State) Vin=OdBm,RL=47kohm 
Crosstalk CT VDD-VEE=37V,f=10kHz -75 dB 

Vin:OdBm,RL=47kohm 

Sample Application Circuit 1 : General Function 

900 

CPU 
LC6502 

Function (1) 4 inputs (+tape iriput) 1 selec-
tion 

(2) Equalizer ON/OFF 
(3) Tape monitor ON/OFF 
(4) 3 configurations of equalizer 

connection 

-~~ 
~ 
~ 
~ 

e~ 
G.EG TAPE 



LC7820 

Sample Application Circuit 2 REC OUT Selector, Dubbing Function (Using 2 IC's) 

TAPE! 

01 

CPU 

Function (1) 4 inp~ts (+tape 1,2 input) 1 selection}Functions in 
(2) Equalizer ON/OFF 1-chip application 
(3) Tape monitor ON/OFF 
(4) REC OUT selector (On-the-air program, off-the-air 

program) 
(5) Dubbing 1~2, dubbing 2~1 

(Graphic equalizer connection:1 direction) 
(6) 5 confugurations of equalizer connection 

8----r-@§ 
~a11"4'/spcak•r 

e-~ 
o amF¥ sp<dcu 

~ ~---~-----oampfsp<akv 

The following configuration is unrecommendable. 

( lrAPE2H G.EQ HTAPE1 I ) 
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LC7820 

Pin Description 
Pin Name Pin No. Pin Configuration Description 

VDD 19 Power supply pin, +18V typ., For sound 
s:!,gnal. 

Vref 16 Power supply pin, vDD-5V typ.' For 
driving internal logic. 

v88 14 Power supply pin, OV 
VEE 10 l>ower supply pin, -1lfV typ., Vor souncr 

Vee 
-,,------' ~~l. 

Power supply pin, +5V typ., For input 
logic 

DI 12 . Pin for inputting data from CPU 

~ . Schmitt inverter type 
cue 13 . Pin for inputting clock from CPU 

• Schmitt inverter type 
A1,2 1,28 Sound signal input pin. 
B1,2 2,27 1,2SWn 1SWn,2SWn: Simultaneous operation. 
C1 ,2 3,26 
D1 ,2 4,25 ~ Tin1 ,2 6,23 
EQin1,2 8,21 

A 1,2 Tout1,2 
B1,2 EQout 1,2 
C1,2 OUT1,2 

OUT1,2 7,22 D1, 2 Sound signal output pin. 
Tout1,2 9,20 

EQout1,2 5,24 
s 15 

o-{>o--
Select pin for using s Key code 
2 IC's 0 7D2 

1 7D3 

(Note) The manuals for microcomputer, control data, timing are in preparation. 
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LC7910 Iii CMOS IC 

A/D, DI A Converter 

® 1335A 

Use: 
6-bit 64-step A/D, D/A converter that is applied.to control various types ~f 
equipment by making serial or parallel transfer of data to and from 4-bit CPU. 

Features: 
(1) A/D or D/A conversion function 
(2) Serial or parallel data output/input 
(3) Single 5V power supply 
(4) 6-bit 64-step resolution 
(5) Tri-state is available for data output pins according to input on CE pin. 

Equivalent Circuit Block Diagram 

CR·DR 

A/D 

S/P 

CE 

D/Aconv(R-2R) 

Pl/5 P2/6 P3 P4 S 

PSchmitt inverter, ~ Trisrat~ buffer,, ~ Compcraror 

Pin Assignment 

CR·DR 

S/P 

A/D 

ST·WR 

AOlJT 

top vi~w 

Case outline 3006A-Dl6IC 
(unit:mm) 

16 9 

G : : : : : : :m m=; 
I I ~ 

19.2--~ 

~1:1 
1.2 .:=J.., 

2.54 
SANYO: DIP16 
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LC7910 

Absolute Maximum Ratings at Ta=25~2°C,Vss=OV 
Maximum Supply Voltage VDDmax 

Maximum Input Voltage 
Maximum Output Voltage 

Maximum Output Current 
Maximum Allowable 
Power Dissipation 
Operating Temperature 
Storaqe Temperature 

Vrefmax 
VIN 
vouTl 
VOUT2 
IouT 
Pdmax 

Topg 
Tstg 

Vrefmax~VDDmax 
AIN 
AouT 
CR-DR,END,Pl/5~4,S 

END,Pl/5,,,4,S 
Ta~75°C 

Allowable Operating Ranges at Ta=25±2°c,vss=OV 
Supply Voltage Vno 

Input 'H' Level Voltage 

Input 'L' Level Voltage 

Vref 
VIHl 

VIH2 
VIL! 

Vre~Von 
A/D,S/P,CE,ST-WR, 
Pl/5~4, (D/A mode) 
CR-DR(D/A mode) 
A/D,S/P,CE,ST...:WR, 
Pl/5N4,S(D/A mode) 

unit 
-0.3 to +8.0 v 
-0.3 to +8.0 

Vss to Vref 
Vss to Vref 

Vss to VDo 
-4.0 to +4.0 

100 

-30 to +75 
-40 to +125 

4.5 to 5.5 
4.5 to Vnn 

0.75VDD to Voo 

0.85Vnn to VDD 
Vss to 0.25VDo 

v 
v 
v 
v 

mA 
mW 

oc 
cc 

unit 
v 
v 
v 

v 
v 

VIL2 CR-DR(D/A mode) Vss to 0.25VDD v 
External Resistance Rose CR-DR at 5V C=O.OluF(J,K) 6.8 to 100 Kohm 

Electrical Characteristics(l) at Ta=25±2°C,Vss=OV min 
Input Pulse Width t¢w CE,ST-WR 10 
Data Hold Time tHOLD Pl/5N4,S(after CE='O') 10 
Data Input Time toIN Pl/5~4,S(after CE='l') 1 
Output Settling Time touT AoUT 
Output Active Time tON Pl/5.,4,S(after CE='l') 
Output Inactive Time toFF Pl/5"'4,S(after CE='O') 
Output 'H' Level Voltage VOH Pl/5"'4,S,END,IoH=-2mA 0.8Voo 
Output 'L' Level Voltage VoL IoL=+2mA Vss 
Output Off Leakage Current IOFF Pl/5.,4,S, CE='O' -10 
Input Current IINl A/D,S/P,ST-WR,Vss~vIN~VDD -10 

Output impedance 
Current Dissipation 

Maximum Conversion Time 

Electrical 
A/D 

D/A 

904 

Characteristics 

IIN2 AIN VSS~VIN~Vref-10 
IIN3 CE Vss~VIN~VDD -10 

RAOUT AOUT 
Inn Von Von=4.5"'5.5v 
Iref Vref Von=Vref=4.5N5.5V 
tconv VDn=Vref=Vin=4.5~5.5V 

Rosc=3.3Kohm 

(2) at Ta=25±2°C,VDD=Vref=5V min 
Resolution 
Quantize accuracy -1/2 
Relative accuracy -1 
Offset error 0 
Resolution 
Linearity -1/2 

typ max unit 
us 
us 
us 

10 us 
10 us 
10 us 

VDo v 
o. 2v0 D v 

10 uA 
10 uA 
10 uA 
10 uA 

10 Kohm 
1 mA 
1 mA 
3msec 

typ max unit 
6 bit 

+1/2 LSB 
+l LSB 

2 LSB 
6 bit 

+1/2 LSB 



D/A mode 
CE, ST-'t\ft 

P1/5~4,S 

ST-WR 

Aout 

A/D mode 
CE 

P1/5~4,S 

ST-WR 

END 

LC7910 

-------~+leu-1. Amlog Outj:U 

:-, 
g 
~ 
tJ' N 

~ ::c ""'_,, 
CI 
0 

(Reference) Oscillation frequency 
vs~ external resistance 

100~------------~-~--~ Voo=SV,external capacitor O.OluF 

.... _ 
+-1 10 

"' '"" '"" .... 
0 
Ul 
0 

100 

External resistance, k ~~ 

Sample Application (1) A/D converter(Serial output) 

voo voo 

CPU 

Vss 

To reduce current dissipation, Pl/9 to 
P4 are connected to GND/Voo. 

analog input 

It takes Sms before conversion ends 
(END ~l) at fosc=l3KHz (R=l3Kohm, 
c=O.OluF). 
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LC7910 

A/D conversion timing (At SV, fosc=l3KHz) 

I I IOus Jli! 
ST-WR 

~~. A/0 conversion end 
END 

I I IOus nin 

CE 

5 
" .! flOusJax \I ( { ~IOus max l nigh impo-, --

--------~--1\-- ---- bl --'®-----
Output data can be strobed lOus after output active CE rise. 
b6 is delivered at first CE after END becomes 'l'; then b5,b4, ---,bl 
are delivered in succession. 
b6 is delivered at next CE, and data is delivered endlessly. 
(Note 1) If S/P or A/D is changed-over during output transfer, correct 

data cannot be held. 

Sample Application Circuit (2) A/D converter (Parallel output) 

To reduce current dissipation, S pin 
is connected to Voo/GND 

Conversion timing (At SV, fosc=l3KHz) 

Internal counter reset. 

1 I IC>.lsmin 

ST·WR _fl---5ms1!=--:=j 
----, E~5o~put foc cornv'-e'-"r-'-s-.io-.n.._ ________ _ 

END ; end is reset_ I 

CE 

Pl/5 

P2/6 

P3 

P4 

---~------· 

@W~~---~-------- Output is at high 

impedance mode and 
--~------unstable in unshadowed 

portion. 

Sample Application Circuit (3) D/A converter (Serial output) 

CPU 

2 
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LC7910 

CR-DR 

s 

CE 

6 setting bit 1 setting 

STWR 

Sample Application Circuit (4) D/A converter (Parallel output) 

Conversion 

CPU 

timing 

CR-DR 

ST-WR 

AOli. 

CE 

P1/5 

P2/6 

P3 

P4 

Internal 

2 

SR 

H·IOu• rr1n 

reduce current dissipation, S pin 
connected to VDD/GND. 

_______ __,I Value to be determined by SR contents 

I 
; 

"'ss , !.10.is max 

b3 

b4 

· Note 1: Pl/5, P2/6 data must be inputted lus after CE rise 
immediately following CR-DR. At this moment P3, P4 
must be at 'O'. 

· Note 2: Data on P pin must be held for at least lOus after CE 
becomes '0' . 

· Note 3: AouT is delayed lOus max. after ST-WR be.comes 'l' . 
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LC7910 

Pin Description 

Pin Name• P_in No. Pin Configuration Pin Description 

p 115 4 
1) Output pin at A/D conversion and parallel output 

mode(A/D pin4'l 1) 
P2/6 5 C£.·S/P·A/6 When CE is at 'l' ,A/D conversion output is 
P3 6 

"~ 
obtained. 

P4 7 Wnen CE is at 'O' .high impedance mode is entered. 
Out:eut data (;,ft er 1 l 1 is delivered at END) 

' 
!1st CE I 2nd CE 3rd CE; 

--=-- [ Pl/5 i b5 i bl b5 I ( C£.·S/P·A{D) 

1:r61 b6 I b2 

l 
b6 

I 
Repeated 

'O' I b3 'O' 
thereafter 

'O' I b4 'O' 
'0': 1 L' level 

For AIN"Vref• llllll=(b6 bS b4----bl); for 
AIN"'Vss• OOOOOO=(bE bS-----bl) 

2) Parallel input pi~ at D/A conversion mode 
(A/D pin-·o·) 
Internal shift register fetches data synchronously 
with CE rise. 

Data must be inpetted lus after CE rise. 
Input data (.~.:ter applying 'l' to CR-DR) 

IPl/5 

ilst c;: \2nd CE 
I b5 I bl (note) 

P2/6 I b6 i b2 Since data is set to 
P3 I 'O' I b3 each bit by OR input, 

jp4 I 'O' b4 data cannot be set 2 

times or more. 

1) Output pin at Air: conversion ana ser1a1 outpuL 

s 3 ('!JP.rE·A/D) 
mode (A/D pin~ 'l ') 
When CE is at " ' A/D conversion output is 

~ 
obtained. 

When CE is at 'C' high impedance mode is entereG.. 
Ou~t data 
I }1st CEJ2~~ cEI3rd CE}4th CEj5th cEl6th cE}7th 

!S(N/D· CE) ls l bf. i :os l b4 I b3 I b2 I :01 1 b 
CE 

2) Input pin at D/.t. conversior. serial (input) mode 
(A/D pin~ 1 C 1 ) 

Pin foi loading C.a"ta into shift register by use of 
CE signal. 

Inout data 
( }1st CE 12~~ CE}3rd CEJ4th cdsth CE}6th cEJ 
[ s I b6 1 :cs I b4 l b3 l b2 l bl J 
(Note) If CE is set to 'l' 7 times or more, 
data of each bit may be destroyed. 

ST-WR 13 Schmitt inverte!' t:ype input pir:, No pull-up,pull-down. 
l) A/D mode 

ST~ Input pin fO!' resetting internal counteY. 
When ST-WR is ~- " ' ,counte!" is reset; w.'1en 

ST-SR falls, A;TJ conversion S'tarts. 
2) D/A mode 

Shift register .::o::"i:ents are D/A-conve-rteO to 
determine AoU'I o::t:put timing. 
If ST-WR is a: 'c'. AouT outputs V55. 

CE 14 Schmitt invert.e!' -:ype input pin No pull-up,pull-dow~ 

c~ 
1) A/D modE 

Each time CE is ;;:.pplieG after A/D convers1or1 end 
(END=' 1' ) , A/D cc::version data is obtained from 

Pl/5 to P4 or f:. 

2) D/A mode 
Control pin foe load.:i ng data into sh.:. ft reister. 
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?in ~ame Pin. No. ?in Configura-cion 

END 

CR-DR 

vss 9 

SIP 16 L-t>-

AID 15 

~ 

VDD 1 

V ref 11 

AIN 10 

AOUT 12 

LC7910 

Pin Description 

When oscillatior. stops after A/D conversion ends 
at A/D conversio~ mode, 'l' is delivered a~ END pin. 
END output is reset by ST-WR input and delive~s'O' 
until A/D conversion ends again. 

1) A/D mode: Open d~ain type output buffer. 
Oscillation circuit: CR are connected externally. 
Conversion time: ~·;i thin 6'.i times oscillation cycle 

(Toscl 
Tcon.,~:::es::x64 

2) D/A mode: Schmitt inverter. No pull-up,pull-down. 
Inpu~ pin for applying shift register reset signal 
at D/~ conversion mode. 
Shi:~ register is reset by 'l' input. 

Powe~ scpply: Biased into most negative potential 

serial mode/parallel mode selection: 'l': serial, •o•: parallel. 
At A/lJ modP, no selection is allowed until data is read completely 
dtter eo11vtH'."SLOn end. 

At U/A mode, no selection is allowed until data is inputted 
comvletely. 

Sele=~ion o: A/D conversion mode or D/A conversion 
mode. 
A/C·= • 2 ' : A/D mode 
'i-.ID='-C:': D/A mode 

Powe-~ s;;pply 

Vre :~f·'DD · 
1) RefE:!"E-:'")~E volt.age at A/D conversion mode 

Ye!" ;:..:_ 1~:;.V!'ef, A/D conversion output is ( 1, 1, ----, 1) . 
Fa!" _;._., ... ;==C, n.;o conversion output is (0,0,----,0) · 

2) Refe!'e:;~;:: voltage- at D/h conversion mode. 

Pin for applying A/D conversion input 
Allowable applied voltage: Vss=AIN=Vref 

D/.~- :::--:-:-:-\·e:::sion output 
Cn.J-r;:::. ir..;>tdance ~ lOkohm typ. 
Ou~.F·..:·~: "\"35~VcuT~Vref 
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N MOS LSI 

1..,1, I Direct PLL Electronic Tuning 

,,,,',' , ' ___ s_v_s_te_m _______ _ 

Features 
(1) High-speed programmable divider capable of direct 
(2) Reference frequency (7 kinds). 

100, 50, 25, 10, 9, 5, 1 kHz 
(3) Output for band select (3 bits). 
(4) Clock output for controller (400kHz). 
(5) Time base output for watch (8Hz). 
(6) Data input : Serial input (CE, CL, DATA pin). 
(7) IF Count Circuit. 

FM: ±10kHz MW,SW: ±3kHz LW: ±o.6kHz 

MaxilDWD Ratings at Ta=25°C,Vss=OV 
Maximum Supply Voltage VDDmax VDD~'VDD~ 
Input Voltage VIN( 1) CE, L,DA A,STRQ 

VIN( 2) Input pins other than 

Output Voltage VouT(1) ~~~ 
VouT(2) lID1 , B02, B03 
VouT(3) Output pins other than 

Operating Temperature To pg 
VouT(1)'v0UT(2)' 

Storage Temperature Tstg 

Allowable Operating Ranges at Ta=-40 to +85°C,Vss=OV 
Supply Voltage VDD( 1) VDD1:PLL operation 

VDD(2) VDD2:X 1tal osc time base 
Input "H" Level Voltage Vrn CE,CL,DATA,STRQ 
Input "L" Level Voltage VIL CE,CL,DATA,STRQ 
Output Voltage VouT(1) SYC,STOUT 

VouT(2) B01,B02,B03 

Pin Assignment 
N .- U.. IL 

Bill~c88;>Lii 
><>Q..a..>>li:<U..< 

® 1434A 

unit 
-0.3 to +8.0 v 
-0.3 to +8.0 v 

-0.3 to vDD+0.3 v 

-0.3 to +8.0 v 
-0.3 to +15 v 

-0.3 to vDD+0.3 v 

-40 to +85 OC 
-50 to +125 OC 

min typ max unit 
4.5 6.0 v 
3.5 6.0 v 
2.2 6.0 v 

0 0.1 v 
0 6.5 v 
0 13 v 

[::::::::: I 
Case OUtline 3021B-D20SIC 

(unit,mm) ~:::: : : : : ]ILITT; 

~j~ 
0.5 1.2 2.54 SANYO: DIP20S 
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LM7000 

min typ 
Input Frequency fIN(1) XIN:Sine wave, capacitive 1. 0 7.2 

coupling 
fIN(2) FMIN: " 5.0 
fIN(3) AMIN: " 0.5 
fIN(4) FMIF: " 10.0 10.7 

AMIF: n 400 450 
Oscillation-Guaranteed 

fIN(f) 
X1 ta XIN-XOUT:CI~40ohm 5.0 7.2 

Crystal Resonator 
Input Amplitude VIN(1) XIN:Sine wave,capacitive 0.5 

coupling 
VIN(2) FMIN: n 0. 1 
VIN(3) AMIN: n 0.1 
VIN(4) FMIF: n o. 1 
VIN(5) AMIF: n o. 1 

External Feedback Rf XIN-XOUT 500 
Resistance 

Equivalent Circuit Block Diagraa 

Controller clock (400kHz) 

1'2 FMIF 

--rvoo1 
-~,~VOC12 

---~ ...... 1'9 vss 

X'tal DSC (7.2MHz), external feedback resistor 
Local oscillation signal input 
Data input 

max unit 
8.0 MHz 

130 MHz 
10.0 MHz 
11. 5 MHz 
500 kHz 
8.0 MHz 

1.5 Vrms 

1.5 Vrms 
1. 5 Vrms 
1.5 Vrms 
1.5 Vrms 

kohm 

Pin Description 
SYC 
XIN,XOUT 
FMI,AMI 
CE,CL,DATA 
B01,B02,B03 Band data output, B01 can be also used for time base output 

( 8Hz). 
STRQ 
STOUT 

~¥t:;~¥f'Vss 
PD1 ,PD2 

IF count request input 
Auto search stop signal output 
Power supply (VDD2 is for backup.) 
IF signal input 
Charge pump outrut 
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LM7000 
Data input 

CL 
1

!1 t1 t I t I tz 
• I I I 1lT 

--1IlJlSL ............ _JLJLJU__ 
DATA j Do X D1 X Dz X .·::.·::.::·.·.~ :.·. R1 A Rz X s j I 

CE 
............ -~'/ _J ------

---------·····"······-------.;-----
Internal data ---------

Inputting starts at DO. 

1) DO(LSB) to D13(MSB) : Frequency divisions data 
For FMI, use DO to D13; for AMI, use D4 to D13. 

loo I o 1 I o 2 I o 3 l o 4 ! o 5 I o 6 I o 1 I o 8 I o 9 I o 1 o : o 11 I o 1 2 I o nl 

0 0 0 0 0 0 0 0 
LSB MSB 

t I) IOus 

12 < s us 

FMI frequency divisions = 14853 

x x x x 0 0 0 0 0 0 AMI frequency divisions = 928 

2) 
3) 

TO,T1: 
BO 

• 
x 

to 

TB 

LSB 

For LSI test (O, 0) 
B2,TB : Band data 

Time base data 

Determined by RO to R2. 
don't care. 
8Hz. 

MSB 

-------------- ---··---------------
I~u_! __ __ Ou~e.ut --···­

BO B1 82 T 801 ~ 803 
0000* * * --- --- ---- ---- ------ ---·-- ---------
0 0 0 0 0 

-- -- ------ ------·-- -------- -----
0 0 0 0 0 
Q 1 .Q.._ _o _______ L ____ _ 

0 0 0 1 0 0 ------- -------

l _Q._ -- _Q __ ---- _Q___ -·-· 

0 0 0 ---- ---- ---- ------- -----·--- --------
0 

0 0 0 TB * ----
x 1 0 1 TB 1 -- --- ----- ---- ------
x 0 1 TB 0 

--~ _J__ TB 

* 
0 

1 

4) RO to R2 : Reference frequency data 

912 

RO 1 R2 

0 0 0 100 kHz 1 1 0 

0 0 
0 
0 1 

0 
0 

1 1 
1 1 

------- --- ---- --
1 50 0 ----------- -- --- ---
0 25 0 -- --------- ---
, 5 0 0 ------- -- --- -
0 10 1 0 ----------- --

9 1 0 ---------- - --
0 1 0 --------- ---

5 0 0 
~-~~--~---------

IF Count 

10. 7 MHz± 10 kHz 

450 kHz±3 kHz 

450 kHz±0.6 kHz -----------------------------

(Note) BO to B2 = 0 



5) S Divider select data 
1 : FMI, 0 : AMI 

LM7000 

IF count circuit : Circuit to stop auto tuning 

CONTROLLER 

• When in the neighborhood of a broadcasting station, "SIG" signal is output­
ted, setting SIGIN of the controller to non, 

• "STRQ" signal is applied to the LM7000 and IF IC from the controller. 
IF signal is applied to the LM7000 from the IF IC and the LM7000 counts this 
signal. 

• When the specified count value is reached, "STOUT" signal is applied to the 
controller from the LM7000, stopping auto tuning. 

~ 
chanrul x x x x x 

I I 
SIGIN (cm! roll<r) 

91 I~ w 
STRQ (aintrollrr) 

tz tz 

STOUT ( LM7CXXl) 

SIGIN check STOUT check STOUT check t1 ~SO ms 
tz >llOms 

• Counting is performed only at "STRQ"=1 • 
• The count time is 120msec • 
• For FM, the count error is as shown on next page. 

(Example : For 50Hz 100% modulation, the maximum count error is 5kHz.) 
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LM7000 

Count Error - Cycle 

N 

~ so~~<+--+-~-+-~--+-~---+~-+~--t--~+----4~---J~---l 
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Cycle 

Sample Connection to Controller 
1) FL dynamic display, LED dynamic display applications 

LC7572 

Jooooo .... oj 

CPU 
LC6502B/C 

•tc 

Preset address display (LED) 

7. 2 MHz 
.J.. 

-c::::J ...,... 

1001:) 
I /_/ /_/ /_/ 

LED display application require segment, 
digit driver (transistor). 

2) FL static display, LCD display applications 

914 

~ooaa ....... oJ 

CPU 
LC6523 •tc 

Preset address display (LED) 

LC 7 5 7 0 
(Fl driv<r) 

LC7580 
( LCDdriwr} 

tODO 
I L'LILI 



P MOS LSI 

Counter for Tape Recorder 

Use : 
Function 
Features 

Tape counter of tape recorder, tape deck, VTR, etc. 

Count and its display, stopwatch. 

1. 1-chip P-channel E/D :IDS LSI. 
2. Possible to direct drive LED (more than SmA, cathode conunon). 
3. Possible to direct drive fluorescent display tube (ON voltage 

16V) : LM8523H. 
4. Wide operating_ voltage range : -8.5 to -16V. 
5. 50Hz or 60Hz available for reference frequency. 

® 788A 

less than 

6. Blanking pin for blanking display (possible to connect in parallel with 
other LSI of P-channel open drain output type) • 

7. TAPEPULSE input part contains Su sec. chattering preventive circuit. 
8. Stopwatch counter countable up to 59 minutes 59 seconds is built in. 
9. The moment counter counts down to O, control pulse is outputted (counter 

zero stop function) . 
10. When memory pin is set at 'H', counter content at this moment is memorized, 

and when counter content coincides with memory, control pulse is outputted 
(memory stop·function). 

11. Predivider to divide tape pulse into 1/5 or 1/1 is built in. 

C:OCilOU..O<t:rooDrLI 

~~~~~~:sf~~~ 
W.U1 U1 U2 WWW U1 UlUl 

""=t...r "<:j'" C") ('I') (Y) (Y') (Y') (l') (Y) 

[i.0 < 
bD bJl bD 

w8l 8l 8l 
<fl > N N N 

ocnr:tJor:r..o< 
bD bD bD bD bD bD bD 

8l8l8l8l8lii.l8l 
N N N N 

OCl@CO 

bDbDbJlbD 
© CD CD Q) 
wwmw 

Case Outline 
( unit:mm) 

3014A-042IC 

SANYO: DIP42 
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Absolute Maximum Ratings at 
Max. Supply Voltage 

LM8523 

-18 to +0.3 
Max. Input Voltage 

Ta=25°C,Vss=OV 
vDomax 
vINmax 
Vourrmax 
Pdmax 

vDD-o. 3 to +o. 3 
Max. Output Voltage 
Allowable Power Dissipation 

Topg 

Output off 
Ta~60°C 
Ta1!!.60°C,Segment 
Ta~60°C,OUT 1 

vDD-0.3 to +0.3 
800 

output 20 
70 

-30 to +60 Operating Temperature 
Storage Temperature Tstg All pins open -55 to +125 

Allowable Operation Condition at Ta=25°C,Vss=OV 
Supply Voltage VDD 
Input'H' Level Voltage VIH 
Input'L' Level Voltage VIL(l} 

Input Frequency 

VDD Fall Time 

VIL(2) 
VIL(3) 
frn 

-16.0 to -8.5 

ACIN,TAPEPULSE 
fsELECT,RESET, BLANKING 
Other than above 
TAPEPULSE,ACIN,START/ 
STOP,duty cycle 50% 
Condition for initial clear 

-8.0 
VDD+l.5 
vDD+o.s 
vDD+2.o 
DC to 5k 

500 

v 
v 
v 

mW 
mW 
mW 
oc 
oc 

v 
Vormore 
Vor less 
Vor less 
Vor less 
Hz 

msec or 
less 

Electrical Characteristics 
Input'H' Level Current 
Input'L' Level Current 

at Ta=25°C,Vss=OV,VDD=-8.5 to -14.5V min 
IIrn(l)I TAPEPULSE,ACIN,Vrn=Vss 

typ max unit 

Input'L' Level current 

I Irn < 2)1 fsELECT, VIwVss 
1Irn(3}1 Other than above,VIwVss 
IIIL(l}I TAPEPULSE,ACIN,VIWVDD 
I I IL c 2 >I fsELECT, Vrn=VDD 

10 
15 

10 
Input Floating Voltage VIf Input pins excluding TAPEPULSE, 

Hysteresis Voltage Width Vhysw 
Output'H' Level Current IIoH(l} 

Output Leak Current 

Current Dissipation 

916 

IIoH(2)j 
IIoFF(l}I 
IIoFFC2>1 

ACIN,fsELECT 
ACIN 
Segment output,VDD=-8.5V, 
VoH=-2.5V 
OUT 1, VDD=-8. 5V, VoH=-6V 
Segment output,v0 L=VDD 
OUT l,VoL=VDD 

5 

9.5 

1.0 

20 

5 
350 
350 

5 
350 

vDD+0.6 

20 
20 

uA 
uA 
uA 
uA 
UA 

v 

v 
mA 

mA 

uA 
uA 
mA 
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common 
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8~13 v 
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I 1 0 START 
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2l B 
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"" ~ 00-'" 
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I/STOP 

AGIN 

~fSEIECT 

UP/DOWN<>--~----+---~-+-------~ chattering 
IEM:JRY 

DIRECT o--..---+---_J '----~~~~~~~~~~~~_J gate 

OUTI driver 200~400 msec 1---------1 
on circuit 

divider 

Equialent Circuit Block Diagram of LM8523 
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1. Display 
1. Count contents and cumulative time are displayed in the following display 

font by use of 4-digit, 7-segment LED or fluorescent tube. 

2. Display Font : I -, -, LI ,- ,- -, n n ,-, 
1c::1 1::10 10::1u 

3. Lighting System : Static lighting 
4. Display Range : Either of the following is selectable with input pin (STW/ 

TAPE DISP). 
For counter 
0 to 9999 (high-order digit:O blanking) 
or 
O to 5959 (high-order digit:O blanking) 
For stopwatch 
000 to 5959 (most significant digit only:O blanking) 

2. Input Signal 
1. Switch Signal 

Logical "L" --- VDD 
Logical "H" --- Vss 

2. TAPEPULSE Input Signal 
. Input signal of Vss-VDD(p-p) sinusoidal wave, square wave • 
. Chattering reject time : 5 usec. min. 

3. 50/60 Hz Input Signal 
Vss-VDD(p-p) sinusoidal wave, square wave. 

3. Output System 
. Segment output,OUT 1 P-ch open drain system. 

4. Description of Pins 
1. Pins for Tape Counter 

UP/DOWN: Input pin for selecting up-count or down-count of tape counter. 
TAPEPULSE: Count pulse input pin for tape counter. 
OUT 1: Output pin for controlling plunger, etc. by detecting coincidence 

of tape counter contents of all zeros with memory contents. 
MEMORY: Tape counter contents are memorized by applying 'H' level to this 

input pin. This input pin also signals tape stop output (OUTl) 
when memorized contents coincide with tape counter contents. 

DIRECT: Input pin for selecting operation mode of predivider preceding 
tape counter least significant digit to 1/5 or 1/1. 

SIX/DECADE: Input pin for selecting operation mode of tape counter to base-
60 or decimal notation. 

2. Common Pins for Tape Counter and Stopwatch 
STW/TAPE DISP:Input pin for selecting display of stopwatch or tape counter. 
RESET : Input pin for resetting tape counter or stopwatch counter to all 

zeros. Only counter whose display appears is reset. 
BLANKING: Input pin for causing all segment output pins to have high impe­

dance. 
3. Pins for Stopwatch 

START/STOP: Instruction input pin for operating or stopping stopwatch counter. 
fsELECT: Input pin for selecting 50Hz or 60Hz as reference input of stop­

watch. 
AC IN: Input pin for reference frequency (50/60 Hz) of stopwatch. 

5. Logical Functions 
1. UP/DOWN (Input) 

For up-count, make 'H'. 
For down-count, make 'L' (or open). 

2. TAPEPULSE (Input) 

918 

Display of 0 to 9999, 0 to 5959 is enabled by count pulse. Display is va­
ried ±1 by applying 5 pulses or 1 pulse to TAPEPULSE input. 
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5 usec. chattering prevention circuit is built in this pin. 
3. DIRECT (Input·) 

4. 

Display is varied +l or -1 by applying 5 pulses to TAPEPULSE pin when 
this pin is made 'L' (open). 
Display is varied +l or -1 by applying 1 pulse to TAPEPULSE pin when 
this pin is made 'H'. 

SIX/DECADE 
When this pin is made 'L' (open), tape counter becomes decimal counter 
and display of 0 to 9999 is enabled by count pulse. 
When this pin is made 'H', tape counter becomes base-60 counter and 
display of 0 to 5959 is enabled by count pulse. 

5. Counter All Zeros Detection (OUT 1 Output) 
The moment tape counter contents are changed from 1 to 0, output dri­
ver OUT 1 stays "on" for approximately 200 to 400 msec., that is, OUT 1 is 
'H'. 

6. Memory Stop Detection (OUT 1 Output) 
The moment memory input is made from 'L' to 'H', tape counter contents 
(N) are memorized. When tape counter counts up as N + 1, N + 2, ----, 

N + k, and then counts down as N + k - 1, -----, N + 1, and the counter 
contents coincide with memorized value (N), OUT 1 output immediately 
stays "on" for approximately 200 to 400 msec., that is, OUT 1 is 'H'. 
When count-down is further started and counter contents are changed from 
1 to 0, OUT 1 output immediately stay "on" for approximately 200 to 400 
msec., that is, OUTl is'H'. 
When count-up is further started as O, 1, 2, -----, N - 2, N - 1 and 
counter contents coincide with memorized value (N), OUTl output imme­
diately stays "on" for approximately 200 to 400 msec., that is, OUTl is 
'H'. 
When memory pin is 'L', OUT 1 is "off", that is, OUT 1 remains 'L'. 

7. When memory pin is made 'H', operation in Item 6 is performed. 
8. OUT 1 Output 

Output pin for generating signal for count pulse 
er all zeros detection, memory stop detection. 
'H' for approximately 200 to 400 msec. 

zero detection, count­
Generated pulse stays 

(1) Output timing of OUT 1 
(a) Memory stop (Memory stop detection) 

Counter* 

Memory 

OUTI 

[
Counter* 

OUT I 

PLAY or REC ~ REWIND 

-=~~=-~~~~~=:~ .-----if--t----------->----
~--------~n_ 

--l-----!--
200 to 400 msec. 

* Contents of counter which counts tape pulse 

(b) Counter zero stop (Counter all zeros detection) 

In case· of REWIND 

Counter*--------· 

I 
OUTI 11_ __ 

--1-4- 200 to 400 msec. 
* Contents of counter which counts tape pulse. 
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(2) Output timing of OUTl (Detail) 
(a) Memory stop (Memory pin 'H', memory contents N) 

1'APEMJI,tE 

~[~rm~r ' 
0: OUT I Ir-----+: -2-00-----4-0_0_m_s_e_c_o_n __ _ 

----------------------~on 

~rcounter ___ ~ 

"'t OUT I --------' 

(b) 0 stop TAPEPULSE Counter 

TAPEPULSE 

~!Counter 
OUT I ----------

(c) Memory pin 'H' at the time of power ON 

Memory 

TAPE PULSE 

OUT I 

(d) Immediately after memory pin 'L' -- 'H' 

'I'AIBPUL::E 

Memory ______________ _ 

OUT I 

TAIBPULIB 

N 

________________________ ....... 
Memory---------~ 

OUT 

(e) Reset at the time of memory pin 'H' 

TAIBPULSE 

Reset 

OUT I 

Reset 

OUT I 

920 

on----------

on,___ ________ _ 



LM8523 

9. STW/TAPE DISP Input 
Stopwatch counter display when this pin is 'H', and tape counter display 
when 'L' · (open) . 

10. RESET Input 
Stopwatch counter contents become 0 when STW/TAPE DISP input pin of 
Item 9 is made 'H' and RESET pin is also made 'H'. 
Tape counter contents become 0 when STW/TAPE DISP input pin of Item 9 
is made 'L' (open) and RESET pin is made 'H'. 
This RESET pin is made 'L' when opened. 

11. Initial Clear Circuit: Counter Reset Function when Power Supply is turned ON. 
Internal reset circuit which turns flip-flop inside LSI such as tape 
counter, stopwatch counter into initial state the moment voltage is 
applied to LSI. Counter contents are all 0 at initial state. 

12. BLANKING Input 
All segments output is made 'L' by making this BLANKING pin 'L' (open) 
when display (LED) only is used in common with another LSI, e.g. digital 
clock. Display is also blanked by making this BLANKING pin 'L' in order 
to save power dissipation when energizing with battery, etc. 

13. START/STOP input 
When START/STOP pin is made 'H', display is varied +l per second . 

. When START/STOP pin is made 'L', display stops being varied +l. 
15 to 30 msec. chattering prevention circuit is built in this pin. 

14. fsELECT Input 
Frequency select pin is made 'H' when applying 50Hz to input pin of 
Item 13. 
Frequency select pin is made 'L' when applying 60Hz to input pin of 
Item 13. 

15. AC IN Input 
Commercial frequency (50/60 Hz) is applied to this input pin as referen­
ce frequency of stopwatch counter. Hysteresis circuit is built in this 
input pin. 

6. Precautions 
1. Input level at TAPEPULSE pin at STOP mode 

UP/DOWN select signal is inputted to the internal circuit of LSI only when 
TAPEPULSE is at "L". Therefore, if operated in the sequence of REWIND~ 
STOP ~RESET ~ PLAY (or F.F.) when TAPEPULSE is at "H" level 
at STOP mode, the display after RESET counts down once and then starts coun­
ting up as 0 ~ 9999 ~ 1 ----" 2 -----. (Refer to Fig. 1.) 
To avoid this operation mode, the TAPEPULSE generator must be designed so that 
output at STOP mode becomes "L". Fig. 2,3 are the examples of this circuit 
design. 

TAPEPULSE stops at "H" level. 

TAPEPULSE (pin13) 

!Timing of UP/DOWN selection UP/DOWN (pinl 1) 
~~~~~~~~~~~ 

RESET (pin I 0) n in LSI internal circuit 
~~~~~~~~~~ ~~~~~~~~~~~~ 

COIWl'ER =-=----------~~~===~ 0 0 0 0 'B 0 0 0 0 

Operation REWIND STOP (RESE:T) I PLAY 
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TAPEPULSE stops at "L" level. 

TAP~PULS8 (pinl3~ 

UP/DOWN (pin I!) __ ~---------' 

IBS!<:T (pin IO) 

COUNrER 

Operation R8WIND STOP (R8S8T) PLAY' 

.v 

922 

Fig. 1 Timing chart 

proto couple-r ......... to pinl3 
TAPERJLSE 

' ' ' 
:: 
i! 

i. .. 1; 

i: 
:: 
" :· : 

...................... -- ................ -· .. - .. ----- - ....................... ....... J! ................ - ....... ---- ·-··----· .......... .................. J 

@ 

Pulse generator Differentiation pulse 
generator 

® 

©~ 

@u If If Fig. 2 Example (1) of circuit to make 
TAPEPULSE "L" level at STOP 
mode/how to generate. ® __Jlc.. __ _,[l._ __ _,[l._ __ 

... -- · -.................. · ... ·· · ·-! r· -· -- .. -- -- · --- ............................... r£40i-,·-~ 
10k : i . 

! : to pintJ 
photo coupler , , TAPEPULSE' ,, 

Pulse generator' 

® 

® 

© - ......... ---' 

() i 
' 
' 

······- .. -··············-····· -· ....... J 
One shot pulse generator 

@ u LJ u-­
© __ ..... n.__~n._ __ !L_ 

Fig. 3 Example (2) of circuit 
to make TAPEPULSE "L" 
level at STOP mode. 
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7. LED Ori ver 

8~13V 

~ Cathode-common LED 

8. Digitron Driver 

----, Vss 

12V 

9. Application Circuit (1) 
Functions (1) 

(2) 
(3) 

(4) 

Pulse generator 
(coupled with 

ta e hub) 

AC~11 50~ 

Tape counter 
Stopwatch 
Zero stop (at REW) 
Memory stop (at FF, PLAY REW) 

Cathode-common 
LED (red) 

DOaDO 
I_! U 0U u 

SL·1476·04 
SL·i444--04 

Colon 

< "' 
TAPE PULSE ~-~ - .... a. 

!!! 
:!! c 

UJ 

~ 
z O'.S a. :;: UJ ... < 
8 c UJ -!::: 

c .w 0:- x VJ :;: 
? UJ Iii ::> ill a: 

;:: 
::::> 
0 

"' z 
~ ;;: 

z 
< a; -' 

"' :E 

' 

Basic functions~ _____ i:_o_p~_i_o_n __ f_~~-~.:1:£l;mcement in functions 

Switches on operation panel 
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Application (3) 
Function : Repeat play PLAX 

(0 REW memory point) 

•V 

REPEAT 

--:i.___r 
i.-tw--J tw min =o. 5sec 

V55 

1--+------1MEMORY 

CUTI 

LMB523 

~---+--------11-----------+-~RESET 

PLAY IN REWIN 

Tape mechanism 

Control logic 

PLAY OUT REW OUT 

Yoo 

To tape mechanism 

If REPEAT switch is turned ON at PLAY mode, REPEAT mode is 
set, and if REPEAT switch is turned ON again at any opera­
tion mode, REPEAT mode is reset. 
If PLAY starts with 0, REPEAT operates normally, but if PLAY 
starts with memory point, REPEAT does not operate notmally . 

• If counter is reset, REPEAT mode is reset. 
After power is turned ON, REPEAT mode is reset. 
PLAY ~REW switchover is designed to occur before the re­
ading of counter becomes memory point +l. 

Counter __ N_-_1 ~x~ __ N_~x N .. 1 N: Memory point 

OUTl __ _f1__ 

PLAY 

Mode 
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• Pin Numbering 

When you face the top side (marking side) of the package, 
numbering starts with CD assigned to the pin located, in a 
counterclockwise direction, immediately after the index 
point and turns counterclockwise. 

OTHER APPLICATIONS 





C MOS SI GATE LSI 

~ 
~ 

PLL For Cordless Telephone 

® 1634 

Functions : 
On-chip PLL for transmission/reception 
On-chip digital unlock detector (only PLL for transmission) 
5.0kHz/4.4kHz output pins for guard tone 
Standby function 

Absolute Maxi.lull Ratings at Ta=25°C,Vss=OV unit 
-0.3 to 6.5 Maximum Supply Voltage VDDmax v 

Maximum Input Voltage VImax All__!nput pins -0.3 to Vnn+0.3 v 
Maximum Output Voltage Volmax F1,F2 Output OFF -0.3 to +6.5 v 

v02max Output pins other -0.3 to Vnn+0.3 v 

Output Current 
Allowable Power Dissipation 
Operating Temperature 
Storage Temperature 

Allowable Operating Conditions 
Supply Voltage VDD 
"H"-Level Input Voltage VIH1 
"L"-Level Input Voltage VIL1 
"H"-Leve1 Input Voltage VIH2 
"L"-Level Input Voltage VIL2 
Input Frequency fIN1 

fIN2 

Input Amplitude 
fIN3 
VIN1 
VIN2 
VIN3 

I2UT 
tha~VouT(1) 
F1~F2bLDT 0 to 3.0 mA 

P max Ta-75 C mW 
Topg -30 to +75 OC 
Tstg -40 to +125 OC 

at Ta=25°C,Vss=OV min typ max 
3.0 5.5 

D1 to D4,SB 0.7VDD VDD 
n 0 0.3VDD 

R/B 0.9VDD VDD 
n 0 0.1VDD 

PIT;Vrn=0.1Vrms 10 27 
PIR; n 30 42 
XIN;VrN=0.3Vrms 5.010.24 11.0 
PIT;frn=27MHz 0.1 
PIR;frn=42MHz 0 .1 
XIN;frn=11MHz 0.3 

Case Outline 3007A-D18IC 
(unit:mm) 

,. IO 

O. 3VDD 
0.3VDD 
0.3VDD 

1fili::. 
~=;;=;=;=;=r=;=;=r;=;=r=;=;FF!.,...-1~ 

--~~ 
w--~~~~~~-;--r~I .. 

0.5 1.2 2.54 SA:lYO: DIP18 

unit 
v 
v 
v 
v 
v 

MHz 
MHz 
MHz 

Vrms 
Vrms 
Vrms 
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Electrical Characteristics at Ta=25°C, under Allowable Operating Conditions 
min typ max 

"H"-Level Input Current IIH1 XIN;VI=Voo 20 
"L"-Level Input Current IIL1 XIN;VI=Vss 20 
"H"-Level Input Current IIH2 PIT,PIR;VI=Voo 40 
"L"-Level Input Current IIL2 PIT_!_PIR;VI=Vss 40 
"H"-Level Input Current 1IH3 SB,BfB; VI=Voo 10 
"L"-Level Input Current In3 SB,R/B;VI=Vss 10 
"H"-Level Input Current Irn4 D1 to D4;VI=VDD 25 130 500 
Input Floating Voltage VIF D1 to D4;0pen 0.1VDD 

XIN;VDD=4.3V Feedback Resistance Rf1 1.0 
Rf2 PIT,PIR; II 0.5 

"H"-Level Output Voltage VOH1 PDT,PDR;Io:0.5mA VD0-1.0 
"L"-Level Output Voltage VOL1 PDT,PDR;Io=0.5mA 
Output OFF Leak Current Ioff1 PDT,PDR;Vo=VDo/Vss 0.01 
"H"-Level Output Voltage VOH2 LDT;Io=1mA VDo-1.0 
Output OFF Leak Current Ioff2 LDT;Output OFF Vo=Vss 
"L"-Level Output Voltage v0L2 ~,F2;Io=1mA 
Output OFF Leak Current Ioff3 F1,F2;0utput OFF Vo=5.5V 
"H"-Level Output Voltage v0H3 XOUT 
"L"-Level Output Voltage v0L3 XOUT 
Current Dissipation IDD1 (C3)Voo=3.0V 4 

IDD2 (C3)Voo=4.5V 7 
IDD3 (C3)Voo=5.5V 13 

Pin Assignment 

IDD4 (C2)Voo=3.0V 3 
5 IDD5 (C2)Voo=4.5V 

IDD6 (C2)Voo=5.5V 10 

(C3):XIN=10.24MHz,Xtal connected 
PIT=27MHz 100mVrms 
PIR=42MHz 100mVrms 
R/B=VoD•SB=VoD•Other pin open 

(C2):XIN=10.24MHz,Xtal connected 
PIR=42MHz, 
R/B=V00 ,SB=Vss•Other pin open 

Equivalent Circuit Block Diagram 

PIT 

XOUT XIN 

R/B VDD XIN 
I 

58 PIR XOUT 

I Fl TEST 

F2 PDR PIR I 
Dl vss 

D2 PDT 
VOil~ 

vss TI LDT 
D3 LDT =+ D4 Pl T 

930 

1. 0 
1.0 

5.0 
1. 0 
5.0 

unit 
uA 
uA 
uA 
uA 
uA 
uA 
uA 
v 

Mohm 
Mohm 

v 
v 

nA 
v 

uA 
v 

uA 
v 
v 

mA 
mA 
mA 
mA 
mA 
mA 



LC7150 

Sample Application Circuit 

~~--+-~~-<J~OlcHz 

(R):REMOTE UNIT 
(B):BASE UNIT 
Each value (Hz) is 
for 1 channel. 

V00 : TX, RX, PLL are operated. 

When 5.0kHz/4.4kHz pins are not used, 
connect these pins to ·V SS. 

Vss: Only RX PLL is operated. 

Pin Description 
F1: 5.0kHz output. When not used, 
F2: 4.4kHz output(10.24MHz-2304). 
VDD•Vss: Power supply. 
XIN,XOUT:Crystal resonator (10.24MHz). 
Q1 to D4:Channel select pin. 

connect to Vss· 
When not used, connect to Vss· 

RIB: Base unit/remore unit select pin. 
~/B="O"(Vss> •••••. Remote unit 
R/B="1"(V00 ) .•.•.. Base unit 

SB: Used to stop the TX PLL at the st~ndby mode to minimize current 
dissipation. 

PIT: 
PIR: 
PDT: 
PDR: 
TEST: 
LDT: 

SB="O"(Vss> •••.•• Standby mode. Only the TX PLL is operated. 
The charge pump enters a high-impedance mode. 

SB="1"(VDD) .•••• The TX, RX PLL are operatd. 
TX programmable divider input pin. 
RX programmable divider input pin. 
TX charge pump output pin. 
RX charge pump output pin. 
LSI test input pin. Connected to Vss· 
TX PLL unlock signal output pin. 

931 



LC7150 

When the phase difference becomes tz>C=6.25usec.) or more, 5.6msec. output pulse 
is delivered at the LDT pin. 

to to 

Reference divider 
Yoo 

vss 
vtll 

Programmable divider 
Vss 

VDD 
LDT 

floating -----

L \tlD 
Reference divider 

vss 

Programmable divider VIX> 

1--- VsS 

T YOO 
LDT 

5.6ms----J 

Table o~ Frequency Division 

D 

1 

0 
1 

0 

1 

0 

INPUT 
c 
H 

102 03D4 
0 0 0 1 
1 0 0 2 
1 0 0 3 
0 1 0 4 
0 1 0 I 5 
1 1 o I 6 
1 1 o I 7 

---~QIOT!__~R I B= 'O '.J____ __ __!3AS E CRIB= ~-'~)--------1 
X(fref=2.5kHz) RXCf ref=5kHz) TX(fref=2.5kHz) XCfref=5kHz) 

:::·~r.:c:,--,.. ·-: ,',',', r- ~=,':, l : ,',',', • -: ;,',', . 
:::::~::::::11::~: ~~:_:_;~ ;::~ ~:::;~-1 ~~:~~~ :~~~ ~~:~~~ ;~~~ 

f--
r-...! 

( 

4 
4 
4 
4 
4 
4 
4 

9.860 24.9300 9972 35.975 7195 46.670 23.335 9334 39.165 7833 
9.77024.88509954 36.0157203 46.710 23.3559342 39.0757815 
9.87524.937519975 36.0357207 46.730 23.3659346 39.1807836 
9.830 24.915019966 36.075 7215 46.770 23.385 9354 39.135 827 
9.890124.945019978 36.135 7227 46.830 23.415 9366 39.195 7839 

0 9.930 24.9650 9986 36.175 7235 46.870 23.435 9374 39.235 7847 0 0 1 8 4 
1 9.990124.995019998 36.235 7247 46.930/ 23.465 9386 39.295 859 
0 9.970124.985019994 36.275 7255 46.970' 23.485 9394 39.275 855 
1 9.97024.98509994 36.2757255 46.970 23.4859394 39.2757855 
0 9.970124-985019994 36.275 7255 46.970 23.485 9394 39.275 7855 
1 9.970124.9850 9994 36.275 7255 46.970 23.485 9394 39.275 7855 
0 9.97024.985019994 36.2757255 46.970 23.4859394 39.2757855 
1 9.970124.985019994 36.275 7255146.970 23.485 9394 39.275 7855 

[_C!__ _ _Q__O_.Q_bQ_l_4~_!_'U.9J2_4._98_5_q_j9_?2~ -~27~7252_,_.!!E...:J.1.9 23.485 9394 .!9..275 7~5 

0 0 1 9 4 
1 0 1 10 4 
1 0 1 110 4 
0 1 1 10 4 
0 1 1 10 4 
1 1 1 10 4 
1 1 1 10 1 4 
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LC7350, 
7351 

CMOS LSI 

Pulse Dialer 

3007A 30218 

® 1529 

The LC7350(18-pin package)/LC7351(20-pin package) are redial function-provided 
pulse dialer C-MOS LSI's for use in pushbotton telephones. 

Features 
(1) Low voltage C-MOS process for direct operation from telephone line. 
(2) Possible to use single contact or standard 2-of-7 key pad. 
(3) Contains inexpensive R-C oscillator (fosc=5kHz typ.). 
(4) Two selections of output pulse rate (20pps or 10pps). 
(5) Two selections of output pulse break/make ratio (1.5 or 2). 
(6) Two selections of inter-digit pause (400ms or 800ms (Note)). 
(7) Provides PBX redial mode ("#" key) with access code (2 digits or less). 
(8) Contains 20-digit FIFO (First-In-First-Out) buffer memory. 
(9) Key touch tone output (1250Hz/625Hz alternating pacifier tone) capability 

for LC7351(20-pin package). 
( 10) Supply.voltage/operatingtemperature ---- VDo=1.5 to 3.5V/Topg=-30 to +10°c 
(11) Operating current---- Ioo=100uAmax(v00 =3.5VJ, I00=20uAmax(v00=1.5V) 

(Note) 

Pin Assignment 
N 

2 ~ 
"- ~ Cl er: I~ "' .... N a: Cl :>: "' u u u e Cl > "' > 

Case Outline 3007A-D18IC 
(unit:mm) 

,, IO 

1:.:fili· '==r'TT=i=r=T=r=i=i=M'"'M"=n=~~-1~ . 
-~ ..... 

------------~~~ 
---1'"' 

0.5 2.54 SANYO: DIPlB 

N 

2 "' 
"- ~ Cl a: I~ "' I~ "' N Cl :>: "' u u ;:; e 15 > ., > 

Case Outline 3021B-D20SIC 
(unit:mm) 

~:: :: : : : : jt[[[i 
~; 

0.5 1.2 2.54 SANYO: DIP20S 
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Equivalent Circuit Block Diagram 

R4 

RI 

~ 

Writ< Logic 

0 "' 0 
'-' li! a: 

a. 0 

~ e 
l!i 

LC7350,7351 

"' -"'· a:: 
~ 

Dial Pu!~ 
Logic 

MutE Logic 

voo Vss· 

15 12 LC7351 ~~~~~~~~~~~ -~~~~~~~~--. 

8 a: 

Function Table 

Function Pin Name 

Dial Pulse Rate DR20/10 

Make/Break Ratio 

Inter-Digit Rause IDP v 

934 

"' 0 
'-' a: 

Control logic 

e ~ ~ 1~ g ~ It 
i1 0 

Dial Pills< 
Logic 

f('1~~i~1~r~1 j TONE 

=:;_i~TEST 

( fosc=5kHz) 

Selection 



LC7350,7351 

Timing 

Keyboard Inter~ace 
Standard 2 of 7 Keyboard Single Contact Keyboard 

m<dianical linkage 

(i)--- -(2)- - -{!)--L, 
Y Y I ~~RI 

r{\ ___ ;h_I --~- -, y y y --<>""'o--- R2 

¢----¢----©- - ->~-- R3 

I I I 

COMMGI 
leaw f\catng 

or 
cornet to Voo 

! ~---~--
1 

C1 

I/ 
r 

C2 

1-/, RON f I kO. I (oontact resistancr:) 

C3 

Cl C2 

Absolute Maximum Ratings at Ta:25°C,Vss=OV 
Maximum Supply Voltage VDDmax 
Maxinum Input Voltage v1max 
Maximum Output Voltage v8max 
Allowable Power Dissipation P max Ta--30 to +70°c 
Operating Temperature Topg 
Storage Temperature Tstg 

C3 

-0.3 to +5.5 
-0.3 to VDD+0.3 
-0.3 to VDD+0.3 

150 
-30 to +70 

-40 to +125 

unit 
v 
v 
v 

mW 
OC 
OC 
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LC7350,7351 

Allowable Operating Ranges at Ta=-30 to +70°C,Vss=OV 
Supply Voltage VDD 
nHn-Level Input Voltage VIH1 

VIH2 
VIH3 

nLn-Level Input Voltage VIL1 
VIL2 
VIL3 

External Constants for R0 
Oscillation Guaratee 

R1,R2,R3,R4,c1,c2,c3 
OFF-HOOK,TEST(LC7351 only) 
BMR1.5/2.0,DR20/10,IDP 
R1,R2,R3,R4,C1,C2,C3 
OFF-HOOK,TEST(LC7351 only) 
BMR1.5/2.0,DR20/10,IDP 

min 
+1.5 

0.7VDD 
o.svDD 
o.9vDD 

typ max unit 
+3.5 v 

VDD V 
VnD v 
vDD v 

o.3vDD v 
o.2vDD v 
0.1VDD V 

300 360 kohm 
220 360 kohm 
270 396 pF 
360 396 pF 
820 1650 kohm RI 

(LC7350) 
(LC7351) 
(LC7350) 
(LC7351) 
(LC7350) 
(LC7351) 

Vss 
Vss 
Vss 
176 
176 
243 
243 
675 
675 1200 1650 kohm 

Oscillation Frequency 
Key Contact Resistance 
Keyboard Capacitance 

rosc Rco2 
RKI 
CK! 

Electrical Characteristics at Ta:25t2dc,vws=OV •vccCpin) 
nHn-Level Input Current IIH1 VIN=VDD• 1.5 to 3.5V,(*) 

IIH2 n ,*1.5V,(R1,R2,R3,R4) 
n ,•3.5v,c n ) 

"Ln-Level Input Current IIL1 VIN=v55 ,•1.5 to 3.5V,(*) 

5.0 kHz 

min typ 

3.0 

-1.0 

1.0 kohm 
50 pF 

max 
1.0 

60 

-3.0 IIL2 n ,•1.5V,(TEST) 
n ,3.5V,(TEST) -140 

unit 
uA 
uA 
uA 
uA 
uA 
uA 

"Ln-Level Input Floating VIFL 
Voltage 

Input pin open,•1.5 to 3.5V, v55 o.3vDD-o.3 
(R1,R2,R3,R4) 

v 

"Hn-Level Output Voltage v0H1 IoH=20uA, • 1. 5V' (DPO,MUTE) 
IoH=125uA,*3.5V,( n ) 

VoH2 IoH=20uA,•1.5V,(TONE) 
IoH=125UA,•3.5v,~ _)_ 

nLn-Level Output Voltage v0L1 IoL=20UA,*1.5V 1 (DPO,MUTE) 
IoL=125uA,*3.5V,( n ) 

Operating Current 

Quiescent Current 

Frequency Deivation 

Data Hold Voltage 
Data Hold Current 

936 

VOL2 IoL=20uA,•1.5V,(TONE) 
IoL=125uA,*3.5V,( n ) 

IDD1 DR=10pps,•1.5V,(VDD) 
All output pins:open,•3.5V(VDD) 

IDD2 OFF-HOOK=VDD•All output pins: 
open,•1.5 to 3.5V,(VDD) 

..t:.fo/fo Ro=300kohm,Co=270pF,RI=820kohm 
220 , 360 , 1.2Mohm 

*1.5 to 2.5V,(RCI,RC01,RC02) -3 
*2.5 to 3.5V,( n ) -3 

VDR (OFF-HOOK=VDD• (VDD) ,.o 
IDR All output pins:open,•1.0V,CVDD)) 

(*):OFF-HOOK,RCI,DR20/10,BMR1.5/2.0 1 IDP 

0.1 

0.4 
0.4 
0.4 
0.4 
20 

100 
1.0 

+3 
+3 

0.4 

v 
v 
v 
v 
v 
v 
v 
v 

uA 
uA 
uA 

% 
% 
v 

uA 



CMOS LSI 

Pulse Dialer 

3007A 

General Description 
The LC7352(18-pin package) are 

for use in pushbutton telephones. 
I Key Scan Polarity : Low active) 

redial function-provided pl.llse"c;lialer C-MOS LSI's 
(Dial pulse output, mute outpl.lt"' ()pen drain type 

Features 
1. Low voltage C-MOS process for direct operation from telephone line. 
2. Possible to use single contact or standard 2-of-7 key pad. 
3. Contains inexpensive R-C oscillator (fosc=5kHz typ.). 
4. Two selections of output pulse rates (20pps or lOpps). 
5. Two selections of output pulse break/make ratios (1.5 or 2). 
6. Two selections of inter-digit pause (400ms or 800ms (Note 1)). 
7. Provides redial mode ("#" key 3 digits to 20 digits) with access code 

(2 digits or less) meeting PBX requirements. 
8. Contains 20-digit FIFO (First-In-First-Out) buffer memory. 
9. Supply voltage/operating temperature --- VDD=l. 5 to 3 .5V/Topg=-30 to +70°C 

10. operating current IDo=lOOuA max. (VDD=3.5V) ,IDD=20uA max. (VDD=l.5V). 
11. Data hold voltage --- VDR=l.OV, Data hold current IDR=0.4uA (VDD=l.OV) 

Pin Assignment 

RC! 

RC01 

RC02 

CJ 

C2 

Cl 

!DP 

DR 20/ 10 

voo 

BMR lSI 2 

MUTE 

Case Outline 3007A-D18IC 
(unit: mm) 

,, 10 

0.5 1.2 2.54 SA:lYO: DIP18 
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LC7352 

vDD Vss 
r - - - - - - - - - - - - - - - -@- - -[!Q]- - - - - - - - - - - - - - - -1 

VDD 

t3 
a: 

938 

Write 
Logic 

Key 

Input 
Logic 

Keyboard 

Scan 

.... N 
0 0 
0 0 a: a: 

0.. 
0 

20 Digit 

RAM 

R/W Address 
Logic 

Control 

Logic 

$2 N ...... ...... 
0 in 
N .... 
a: a: 
0 ii 

:.:: 
0 
0 ::c 
i1. u. 
0 

Read 

Logic 

Dial 

Pulse 

Logic 

Mute 

Logic 

BLOCK DIAGRAM( LC 7352) 

I 
I 
I 
I 
I 
I 

VDD 1 

I 
I 
I 
I 



Function 

Dial Pulse Rate 

Make Break Ratio 

Inter-Digit Pause 

OFF-HOOK 

I 
I 

Pin 

Name 

DR20/10 

BMRl.5/2 

IDP 

LC7352 

Function Table 

Input 

Logic Level 

Vss 

VDo 

vss 

VoD 

~ 
Vss 

VDD 

TIMING 

MIN 7ms (TYP.) ----""1 

(f 0 sc=5KHz) 

Selection 

lOPPS·( tDp=lOOms) 

20PPS(tDp=50msl 

Make=33l(\),Break=66~(\) 
3 3 

Make=40(\),Break=60(\) 

D.P.R=lOPPS: D.P,R=20PPS 
I 

I 
trop=4ooms trop=aooms ' I 

! 
--:,--

trop=4QQIDS ""'! t1Dp=2ooms 
I 
I 

KEY INPUT ----r--L:~~~~~~~~~~~ 

RC02 

I 
I 

__J____ruuw---- SKHz Oscillation - - - - - - - - - - - - -
I 
I 
I 

COLUMN SCAN (C1 ): 

1 

I 
I 

Q.4ms 
I I 
~ 

- - - - - - 1.66KHz SCAN. -------JULJ----
~ i- ' 
Q.2ms__J 

1 

I 

MUTE -Hi-Z I 

(MUTING OU0(Pli'tT1 

::-----:i ~ --- - 1 / 2 t DP. 

1a.sms .... iT_Y_P.--.:Jr-4--'-:--'F 1 ' 2 toP..:~-·i;..-__ -.,,_:'.JfF'' 
I I I I 

I 
I 

I top I I 
I ~ 

....,..,.,......_1,___...__ _ _.;...1 --<·~ I ,, 
DPO -Hi -Z f , I -11 1 .... ------1 
( DIAL PULSE--OUTPUT) t10p : ~~ 

1., <'"I I ...,.__ __ 

: lwl~I 
I~ l LI.I I 
<( 0: 
:I: m 

tIDP 
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LC7352 

Keyboard Interface 

Standard 2 of 7 Keyboard 

Mechanical Linkage 

CD- --0---(3)- - .! _10-- RI 
I I I 
I I I 

0- --0- --0- - -lo- R2 
I I I 
I I I 

0---0---0-- -]0- R3 
I I 

I I I 
I , 

: 0 ---\JO - - - l 0- R4 

I : 
COMMON<l-~_L:-.-~~--1.--,~~-----,1-----,~~ 

940 

[
Leave 0~1oating J 
Connect to Vss 

111 

I I 
L_ L-- L_ 

I I I 

Single Contact Keyboard 



LC7352 

Absolute Maximum Ratings 
Ta=25°c±2°C,Vss=OV 

Characteristic Symbol Conditi.ons Limits 
Unit 

MIN TYP MAX 

Supply Voltage voo -0.3 +5.5 v 

Input Voltage Vr -0.3 voo+0.3 v 

Output Voltage Vo -0.3 Voo+0.3 v 

Allowable Power Po Ta=-30 to 150 mW 
Dissipation +70°C 

Operating Topg -30 +70 oc 
Temperature 

Storage Tstg -40 +125 oc 
Temperature 

Allowable Operating Ranges 
T a=- + , 1ss= ov 

Characteristic Symbol Conditions 
Limits 

Unit Pin Names 
MIN TYP MAX 

Supply Voltage Voo +1.5 +3.5 v 

VIH(l) o. 1v00 Voo v 
Rl,R2,R3,R4 
---

High-Level Input 
Cl,C2,C3, 

Voltage VIH(2) o.sv00 Voo v OFF-HOOK 

VIH(3) o.9v00 Voo v BMR1.5/2,DR20/10 
IDP 

VrL(l) Vss 0.3Voo v Rl,R2,R3,R4, 
Cl,C2,C3, 

Low-Level Input 
Voltage VIL(2) Vss o. 2Voo v OFF-HOOK 

VIL(3) Vss o.1voo v 
BMR1.5/2,DR20/10 
IDP 

KO. ~~ Ro 176 300 220 360 
Rr .JRCI External Constant 

for Oscillation Co 243 2/0 360 396 PF ~kRco1. 
Guarantee /lo 

W. .q11co2 
RI 675 820 1200 1650 !<Cl 

~ 

Oscillation fosc 5.0 KHz RC02 
Frequency 
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LC7352 

Electrical Characteristics 

Characteristic Symbol I Conditions 
Limits 

Unit Pin Name 
I VDD min typ max 
I 

High-Level Irn(ll I Vrn=Vnn 1.5 1. 0 uA OFF-HOOK,RCI 
Input Current to BMRl. 5/2, IDP 

i 
3.5 

DR20/10 
I 

Low-Level IIL(l) ! Vrn=Vss 1. 5 -1.0 uA OFF-HOOK,RCI, 
Input Current to DR20/10 ,BMRl.5 

3.5 
IDP 

1.5 -3. 0 ----
IIL(2) VIN=Vss 3.5 -60 

uA Rl , R2 , R3 , R4 

High-Level Input Input pin 1t- 5 o. 7V00+o. 3 
----

VIFL Von v Rl,R2,R3,R4 
Floating Voltage open 3 .CS 

Output Off-leak 
Output Tr: 1. 5 

lo -----
Current IoFF OFF 1.0 uA DPO,MUTE 

Vo=VsSJ>Voo 3.5 

Low-Level IoL=20uA 1. 5 0.4 v DPO,MUTE 
Output Voltage VOL IoL=l25uA 3.5 0.4 

Operating IDD(l) 
.DR=lOPPS 1. 5 20 
.All out- 3.5 100 

uA Voo 
Current 

put pins: 
No load 

Quiescent IDD(2) 
.OFF-HOOK 

Current =Von 1.5 
.All out- to 0.1 1.0 uA Von 
put pins 3.5 
---No load 

Fo 3ro 2 2><g- 1t:a5 -3 +3 
Frequency 2.5 

% RCI 

Deviation Lifo,i0 Co 270 360 
2.5 RC01 

RI 820 1200 3t?5 -3 +3 % Rco2 

Data Hold Voltage VDR 
.OFF-HOOK 

1.0 v 
=Von 

Von .All output 
Data Hold Current IoR pins--- 1.0 0.4 uA 

No load 
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LC7353, 
7354 

General Description 

~4 .1\' ,,v·· 
3007A 30218 

C MOS LSI 

Pulse Dialer 

® 1585 

The LC7353( 18-pin package)/LC7354(20-pin package) .are redial function-provided 
pulse dialer C-MOS LSI's for use in pushbutton telephones. (Dial pulse output 
(DPO), MUTE OUTPUT(MUTE): Open drain type). 

Features 
1. Low voltage C-MOS process for direct operation from telephone line. 
2. Possible to use single contact or stancard 2-of-7 key pad. 
3. Contains inexpensive R-C oscillator (fgsc=5kHz typ.). 
4. Two selections of output pulse rate (2 pps or 10pps). 
5. Two selections of output pulse break/make ratio (1.5 or 2). 
6. Two selections of inter-digit pause (400ms or 800ms (DR=10pps). 
7. Provides PBX redial function ([!]key, 3 digits to 20 digits) with access 

code (2 digits or less). 
8. Contains 20-digit FIFO (First-In-First-Out) buffer memory. 
9. Key touch tone output (1250Hz/625Hz alternating pacifier tone) capability 

for LC7354 (20-pin package). 
10. Supply voltage: VDD=1.5 to 3.5V, Operating temperature: Topg=-30 to +10°c. 
11. Operating Current: IDDmax=100uA/VDD=3.5V, 

2ouA/VDD=1. sv. 
12. Data hold voltage: VDR~1.0V, Data hold Current: IDR~0.4uA(VDD=1.0V) 

Pin Assignment LC7353 ~ 

0 s 
OCu~l~i~~ 

Case Outline 3007A-D18IC LC7353 
(unit:mm) 

JI IO 

1:::ITJi: . b,."Ti=;=;=irr=T"""",....=;=r=ro;=~_i~ 
--~ ..... 

0.5 1.2 2.54 SANYO: DIP18 

Case Outline 3021B-D20SIC LC7354 
(unit: mm) 

~:::::: ::)f( 
~; 

o.s 1.2 2.54 SANYO: orr2os 
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LC7353,7354 

Equivalent Circuit Block Diagram 

LC7353 

voo 

tt~ R4 

RI 

Cl tt·= I 
C2 

C3 

;::; 8 
N a. 

0 ~ 

~ 
0 e a: !i! <:: a: :;;: '.':: a: a: a 

~ 

voo vss 
~-15-frz 

LC7354 

Cl 

C3 
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Function Tab_l_e __ _ 

Timing 

Key Input 

10NE 

RC02 

DPO 
Dkll Pulu 
Output 

LC7353,7354 

Keybo 2 of ard Inter~ace 7 KeYboard 
Standard 

mcchClnk:a \ I inkag< 

Single Keyboard Contact 
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LC7353,7354 

Absolute HaiimDI Ratings at Ta=25±2°C,Vss=OV 
Maximum Supply Voltage Vnnmax 
Maximum Input Voltage VImax -0.3 

-0.3 

unit 
v 
v 
v Maximum Output Voltage v0max 

Allowable Power Dissipation Pdmax Ta=-30 to +10°c 

-0.3 to +5.5 
to +Vnn+0.3 
to +Vnn+0.3 

150 mW 
-30 to +70 °c Operating Temperature Topg 

Storage Temperature Tstg -40 to +125 °c 

Allowable Operating Ranges at Ta=25°C min typ max unit 
+1.5 +3.5 v Suppl~~Voltage VDD 

"H" Level Input VIH1 
Voltage VIH2 

VIH3 
"L" Level Input VIL1 
Voltage VIL2 

VIL3 
Ro 
Co 
RI 

R1,R2,R3,R4,C1,C2,C3 
OFF-HOOK,TEST 
BMR1.5/2.0,DR20/10,IDP 
R1,R2,R3,R4,C1,C2,C3 
OFF-HOOK,TEST 
BMR1.5/2.0,DR20/10 1 IDP 

0.7Vnn VDD v 
0.8VDD VDD V 
0.9Vnn VDD v 

Vss 0.3Vnn v 
Vss o.2Vnn v 

~~~ (3001 ~2~)· 1;RB koh~ Oscillation 
Guaranteed 
External 
Constants 

Oscillation 
Frequency 
Key Contant 
Resistance 
Keyboard 
Capacitance 

fosc Rco2 

Rn 

CKI 

243 270 o 360 396 pF 
675 820 200 1650 kohm 

5.0 kHz 

1.0 kohm 

50 pF 

Electrical Characteristics at Ta:25±2°c,Vss=OV,Vnn=See a, b, c, d defined below. 
min typ max unit 

"H" Level Input IIH1 vIN=Vnn• btod OFF-HOOK,RCI, 1.0 uA 
Current DR20/10 

BMR1.5/2.0,IDP 
IIH2 VrN=Vnn• b R1,R2,R3,R4 3.0 uA 

n d n 60 uA 
"L" Level Input IIL1 vIN=Vss• btod OFF-HOOK,RCI, -1.0 uA 
Current DR20/10, 

BMR1. 5/2. 0, IDP 
IIL2 vIN=Vss• b TEST -3.0 uA 

n d n -140 uA 
"L" l.evel Input VIFL Input pin open, Vss o.3Vnn-0.3 v 
Floating Voltage btod R1,R2,R3,R4 
"H" Level Output VoH IoH=20uA b TONE Vnn-0.5 v 
Voltage IoH=125uA d II Vnn-1.0 v 
Output Off-leak IoFF Output tr. OFF, DPO,MUTE 1.0 uA 
Current Vo=VsstoVDD' 

btod -----
"L" Level 0.4 Output VOL1 IoL=20uA b DPO,MUTE v 
Voltage IoL=125uA d n 0.4 v 

VOL2 IoL=20uA b TONE 0.4 v 
IgL=125uA d n 0.4 v 

Operating Current Inn1 (D =10pps, ) b V~D 20 uA 
All output d 100 uA 
pins:No load 
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LC7353,7354 

min typ max unit 
Quiescent Current 1DD2 OFF-HOOK= btod VDD 0.1 1.0 uA 

VDD•All 
output pins 
:No load 

Frequency 6f0 kohm/pF) btoc RCI,RC01,RC02 -3 +3 % 
Deviation /fo R0 300 220 ctod -3 +3 % 

C0 270 360 
Rr 820 1200 

Data Hold Voltage VDR (0 F-HOOKo ) VDD 1.0 v 
VDD•All 
output pins 
:No load 

Data Hold Current 1DR 
n a VDD 0.4 uA 

~VDD;a=1.0V,b=1.5V,c=2.5V,d=3.5V 
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LC7355, 
7356 

CMOS LSI 

Pulse Dialer 

3007A 3008A 

® 1586 

General Description 
The LC7355(18~pin package)/LC7356(20-pin package) are redial function-provided 
pulse dialer C-MOS LSI's for use in pushbutton telephones. (Dial pulse output 
(DPO), mute output(MUTE): Open drain type). 

Features 
1. Low voltage C-MOS process for direct operation from telephone line. 
2. Possible to use single contact or standard 2-of-7 key pad. 
3. Contains inexpensive R-C oscillator (fgsc=5kHz typ.). 
4. Two selections of output pulse rate (2 pps or 10pps). 
5. Two selections of output pulse break/make ratio (1.5 or 2). 
6. Four selections of inter-digit pause (500/400msec:20pps,1000/800msec:10pps) 
7. Redial function ( 3 digits to 20 digits) available with !IJ key. 
8. PBX redial function available with access code ( 2 digits or less). 
9. Supply voltage: VDD=1.5 to 3.5V, Operating temperature: Topg=-30 to +70°C. 

10. Operating Current: IDDmax=100uA/VDD=3.5V, 
20uA/VDD=1. 5V. 

11. Data hold voltage: VDR?1.ov, Data hold Current: IDR~0.4uA(VDD=1.0V) 

Pin Assignllent LC7355 

Case Outline 3007A-D18IC LC7355 
(unit:mm) 

" 10 

0.5 1.2 2.54 SANYO: DIP18 
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LC7356 

Case Outline 3008A-D20IC 
(unit:mm) 

~: : : : : : : : J!ifili 
~; 

0.5 l2 2.54 SANYO: DIP20S 

LC7356 



LC7355,7356 

Equivalent Circuit Block Diagram 

voo vss 
..-~~~~~~~~~~?-')~?-~~~~~~~~~ 

LC7355 

VDD tt .. R4 

RI 

R2 

MUTE { 1~-

4} 3 state inwr1<r 

voo vss 
.-~~~~~~~~~~Y~---?.-u~~~~~~~--. 

LC7356 
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LC7355,7356 

Function Table Cfosc=SKHz) 

Timing 

K<y lnp.rt 

TOI£ 

RC02 

Column Scan 
Cl 

MUTE 
Muting OUtput 

Pin Input Selection Function 
Name Logic Level 

V55 lOPPS(top=lOOms) 

Dial Pulse Rate DR20/10 
Voo 20PPS(top•SOms) 

vss Make•331(\),Break•66~(\) 
3 3 

Make Break Ratio BMRl. 5/2 
Voo Make•40(\),Break•60(\) 

----------
D.P.R=lOPPS: D.P.R•20PPS 

' 
Inter-Digit Pause !DP 

I 
tiop•40oms vss t10p•80oms . 

' : 
voo t rnp•40oms ~ tiop•2ooms 

\ 

7m~in I 7mscc min 1 I 

KEYm-i ~m--i~---------
1 I 6.4ms I I 6.4ms<e 

MJL___Jl_JlJ1111.___~~-
1--1.:zsk~ l--1.2skHz -----j 

•••••••••••••• SkHz Oscillation ······························~ 

.4ms 

I 
···-······"··-· 1.66kHz >CGn ------------~ 

I 
high z 

top 

5JS(5 
Dial Pul,. 
Output 

hi<Jh z =--=-----it,~~------iM~ 

Keyboard Interrace 

l•<M flO<ting 
or 

conned to VOD 
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Standard 2 of 7 KeYboard 

mcchlnicQI I inkag< 

8- -0---0-----, 
I i i ~Rl 
I ' . 

©---@---©-
: I i 

0--0--0-- --, 
I . I <>----() R3 
. I 
I 0---0-- -. 

I I .......o R4 

. , 
~R2 

L 
l 

j Ran~ lk 
6 contad rcsi~tancc l 

Cl C2 C3 

E .o 1 .ls 

Single Contact KeYboard 

Cl C2 C3 



LC7355,7356 

Ta:25t2°c,Vss=OV 
v00max 
VI max 
v0max 

unit 
-0.3 to +5.5 V 

-0.3 to +v00+0.3 v 
-0.3 to +v00+0.3 v 

Absolute Maxilaul Ratings at 
Maximum Supply Voltage 
Maximum Input Voltage 
Maximum Output Voltage 
Allowable Power Dissipation 
Operating Temperature 
Storage Temperature 

Pdmax Ta=-30 to 
Topg 

+70°C 150 mW 
-30 to +70 °c 

Tstg -40 to +125 °c 

Allowable Operating Ranges at Ta=25°C min typ max unit 
Supply Voltage v00 
"H" Level Input VIH1 
Voltage VIH2 

VIH3 
"L" Level Input VIL1 
Voltage VIL2 

Oscillation 
Guaranteed 
External 
Constants 

VIL3 
Ro 
Co 
RI 

R1,R2,R3,R4,C1,C2,C3 
OFF-HOOK, TEST 
BMR1.5/2.0,DR20/10,IDP 
R1,R2,R3,R4,C1,C2,C3 
OFF-HOOK, TEST 
BMR1.5/2.0,DR20/10,IDP 

+1.5 +3.5 v 
o.1v00 v00 v 
o.av00 v00 v 
o.9v00 v00 v 

Vss o.3v00 v 
Vss o.2v00 v 

~~~ (300) ~2~:· 1;R8 koh! 
243 270 o 360 396 pF 
675 820 200 1650 kohm 

Oscillation 
Frequency 
Key Contant 
Resistance 
Keyboard 
Capacitance 

fosc Rco2 

RKI 

5.0 kHz 

1. 0 kohm 

CKI 50 pF 

Electrical Characteristics at Ta:25t2°c,Vss=OV,v00:see a, b, c, d defined below. 
min typ max unit 

"H" Level Input IIH1 VIN=VDD' atob OFF-HOOK,RCI, 1.0 uA 
Current BMR1.5/2.0,IDP 

DR20/10 
IIH2 VIN=VDD' b R1,R2,R3,R4 3.0 uA 

n d n 60 uA 
Irn3 vrfvBB, b c1,c2,c3 3.0 uA 

0-H K=Voo d n 30 uA 
"L" Level Input IIL1 vIN=Vss' btod OFF-HOOK,RCI, -1.0 uA 
Current DR20/10, 

BMR1.5/2.0,IDP 
IIL2 VrN=Vss• b TEST -3.0 uA 

n d n -140 uA 
"L" Level Input VIFL Input pin open, Vss o.3v00-o.3 v 
Floating Voltage btod R1,R2,R3,R4 
"H" Level Output VOH1 IoH=20uA b TONE v00-0.5 v 
Voltage IoH=125uA d n Voo-1.0 v -----
Output Off-leak IOFF Output tr. OFF, DPO,MUTE 1.0 uA 
Current Vo=Vs8tov00 , 

btod 
"L" Level Output VOL1 IoL=20uA b DPO,MUTE 0.4 v 
Voltage IoL=125uA d n 0.4 v 

VOL2 IoL=20uA b TONE 0.4 v 
IoL=125uA d n 0.4 v 

951 
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min typ max unit 
Operating Current 1DD1 DR:10pps, b VDD 20 uA 

All output d n 100 uA 
pins:No load 

Quiescent Current 1DD2 OFF-HOOK: btod VDD 0.1 1.0 uA 
vDrA11 
ou put pins 
:No load 

Frequency L:,f o kohm/pF) btoc RCI,RC01,RC02 -3 +3 % 
Deviation /fo Ro 300 220 ctod n -3 +3 % 

Co 270 360 
R 820 1200 

Data Hold Voltage VDR = VDD 1.0 v 
VDD•All 
output pins 
:No load 

Data Hold Current 1DR 
n a VDD 0.4 uA 

4 VDD;a=1-?0V,b=1.5V,c=2.5V,d=3.5V 

Sample Application Circuit 1. 

R 

952 

(Note) The LC7356 differes in pin assignment. 

JOk 

2500 
N<!work 

r--Nl-+----F 

25'1319 I 
'l::::.'-----RR 

JOk I 
rl-N-..----,GN 



LC7355,7356 

Sample Application Circuit 2. Tone-Pulse Switchable Application 

120 

DS135Cx4 
3.58MH 

OSCll7 az 
OSCO~ 

la 
MUTE Kl 

I ~~ 
XMITf N N 

~--~ 

R 

(Note) The LC7356 differs in pin.assignment • 

• The circuit constants are not intended for a design for the mass 
production where the error or temperature characteristic of parts 
must be considered • 

• No responsibility is assumed by us for any patents on the Application 
Circuits. 
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CMOS LSI 

I~ I Tone/Pulse Switchable Dialer 

3:10~· --
General Description 
The LC7360 (22-pin package) is a DTMF/OUT-PULSE dialer 
function for use in pushbutton telephones. 

Features 
(1) Low voltage C-MOS process for direct operation from telephone line. 
(2) Possible to use single contact or standard 2-of-7, 2-of-8 key pad. 
(3) Possible to use color-burst crystal resonator for on-chip oscillator 

Cfosc=3.58MHz). 
(4) Possible to use either mode select pin (PIT) or function key (4 x 4 matrix 

key) to select DTMF mode/OUT-PULSE mode. 
(5) Delivers 12 DTMF signals when in DTMF mode. 
(6) On-chip 31-digit redial memory. 
(7) Possible to provide mix redial (31 digits-PULSE-MC) of DTMF/OUT-PULSE 

modes. 
(8) Either auto pause select (4 sec. x N) or manual release available for mode 

select standby time during redial operation. 
(9) Output pulse make rate of OUT-PULSE mode pin-selectable (33-1/3% or 40%). 

(10) Output pulse rate of OUT-PULSE mode pin-selectable (10pps or 20pps). 
( 11) On-chip circuit to prevent malfunction due to noise pulse caused by key 

entry. 
(12) Key touch tone (pacifier tone) output capability. 

DTMF mode : 1250Hz 
OUT-PULSE mode : 625Hz 

(13) Supply voltage/operating temperature 
DTMF mode : VDD=2.5Y to 5.5V/Ta=-20°c to +70°C 
OUT-PULSE mode : VDD=2.0V to 5.5V/Ta:-20°C to +70°C 

(14) Operating current 
DTMF mode : IDD(max.)=2.0mA at VDD=3.5V 
OUT-PULSE mode : IDD(max.)=500uA at VDD=3.5V 

(15) Data hold volt~e/data nold current 
VDR~1.5V/IDR-0.4uA (VDD=1.5V) 

954 

Case Outline 3010A-D22IC 
(unit:mm) 

c:::n::::::1m~ 
~YijffITWfi=1;' 

0.5 1.2 2.54 SANYO: DIP22 



Pin Assignment 

~ 

Key Assignment 

1 

4 
----

7 

• 

2 

5 

8 

0 

(") 

u 

N 
a: 

3 

6 

9 

# 

C1 C2 C3 

[£] Flash 

0 Pause 

N 
u 

(") 

a: 

F 

p 

RD 

MC 

C4 

u 

!<: 

~ 
LL 

~ ~ a: 

R1 

R2 

R3 

I RD I Redial, pause release 

I MC I Pulse "'---:>tone select 

When in OUT-PULSE mode 

Timing of flash 

Key 

LC7360 

I~ I~ 

a: I-a_ 
ii: c 

GOO ms 

I~ 

a: = :J: 
m >< 

I• 182ms,.1 

l-a w c 
0 
:J: 

I-
::::i 
0 
>< 

c 
~ 

~OF~F-~HOO~~K~p~in-----:d~is-re_g_a_r~de~d-:--------T 

Same mode as after off-hook 
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LC7360 

• OUT-PULSE/DTMF mode 

Pin Name Input level Mode 

P/T 1---VDD- OUT-PULSE 
Yss DTMF 

• Dial pulse output 

Pin Name Inpu~_l_e_ve_l_..._D_i_a_l--'pulse 2:._a_te_t------"-----+---M_ak_e_r_a_t-,,.fe 

DPR 1lnD 2 PPS 

i~----+--~V:-ss--====t::::~~1~0=P=P=S~:::t:::::;;~~==~==:t:5~~~~ BMR __ VDD-Vss -
• DTMF Output 

Input 
Out~ut frequenc_r. (HzL 

Standard LC7360 -....- Deviation (%) 

R1 697 699.1 +0.30 
R2 770 766.2 -0.49 
R3 852 847.4 -0.54 
R4 941 948.0 +0.74 
C1 1209 1215.9 +0.57 
C2 1336 1331.7 -0.32 
C_l 1477 1471.9 -0.35 

Redial operation 
·-...,.----

Parameter Time 
DTMF OU~_!lt 97ms 
Interdigit~use 103ms 
Period 200ms 
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( 1 ) OUT-PULSE 
""' i 
i 

~ Q 
1 11ms ,__ ___________ _,

1 
10ms Ii 

_,..I L:; I 4sec I I I MAKE _,.) ~ I 4sec I ... 
I I ~ -, ,..- : : / I I I_________,., C't' 

::~ ~~f 1:~-~~f:~w---
1 1 !DP I I 1 I !OP 1 I 1 !DP I !DP I 1!DP1 1 
I I 1DP1..! ""'BRAKE I I 1/2DP I I 
II ~11 -,IE- I I 

~4 r~'L u' ! : -'1 r'f--fl____lr'f I 

I I I I I 
1 IDP-DP1 1 :1DP-D~ 1 
~ I I 

KEY 

OP 

MUTE1 

MUTE2 
I 

K-TONE 

osc 

(2) Tone mode 

-, n_ 
r----1 ,...---, ,--., ..--, r-

KEY RD 

DTMF 

MUTE1 
I' ' I 

I! I I I I 1' 
, 1 

I 
I 

(0 
MUTE2 ----ti ; r---1 i I 11 

~I K-TONE 

osc 

I 

I 

r 
('"') 

'-.J 
w 
°' 0 

I 



(0 
(J'I 
00 

(3) Pulse tone mix (P/T="H") 

OFF-HOOK 

KEY RD RD 

DP 

MUTE1 

.._ ___ I I 11 
:i ~11ms ~ ~11ms Lf1J y.------------~:~--UlJ ~ i 

I I I 

I I I 
I I 

I I I I 

DTMF : fVWL____!V11 : : ~ 
---------------~,,..------- I I I ~----

1 I I 

MUTE2 

MODE-OUT 

~~~~~~~~---,I,..-~---.~ I I I 
_ ~ 1 0.4ms 1 1 1Q.4ms 1 
~~ ~~ I 

---------------""'"'; I 

K-TONE 

625Hz 625Hz 1250Hz 1250Hz 1250Hz 625Hz 1250Hz 

(4) Tone~pulse mix 
OFF-HOOK 

P/T 

KEY RO 

DP 

MUTE1 

DTMF 

MUTE2 

11 11ms 11 11ms ._ ___________ ......___.1 '----------------------------

""i ,_ ..., t= r------....... 1-------------~ 
I I :UlJ LJ I 1 LJ1J u 
1 11 JDP I I I IOP : I 

fE- ~,.... 

f I I I MAKE I .-s I I MAKE I 
I 4sec I I 1 1 4sec 1 I 

1 111ms 97ms 1""' ""I 
I I ""'"1,....-~L..... I 

~ : : :~~1_00 ....... ~ .. _s ___ ~[-------------------
1 I ---u-u : LJLJ : 

: I Q.4ms : I 0.4ms 
~,...,... ~~ 

I .--------------------MODE-OUT 

K-TONE 
1250Hz 12SOHz 12S0Hz 625Hz 625Hz 625Hz 1250Hz 

r­
n 
'-I 
w 

°' 0 



Key operation 
1. Normal dial 

LC7360 

Off-hook --------71 011 r-n?] ------[Dnl 
Redial 

Off-hook ---1 ~] 

2. PBX dial 

Off-hook ------? l!Jql [Pl [ii] ID21------[n~J 
Redial 

Off-hook ------? LRD j 

3. Pulse/tone mix 
(1) In case where there is no pause during mode select 

Off-hook ~ VUJ [ij) [M"CJ Cij} [ijl L!4_Q_I ~ fRiJ (PIT="H") 
Pulse Tone Pulse 

Redial 
Off-hook ----7 i RD! D1 ,D2 :RD lD3,D~: JlD] D5,D6? 

Pulse Tone 1'u1se 

(2) In case where there are pauses during mode select 

Off-hook -7 :-011 ;-D2] Lj_J : MC' ji:l3i fD41 [Mei w ln5J rn61 
·c Torie r-' ~ "'PU1se"' - . fone .. ..., 

(P/T="L") 

Redial 

Off-hook ~ 1 RD] D1 ,D2 4sec. D3,D4 4sec. D5,D6 
~ ~ ~ 
Tone Pulse Tone 

(Note) 
(1) When in OUT-PULSE mode 

r----1 

p = : *_j ~] = !__111 
(2) Pause: 4 sec./1 push of P, 8 sec./2 pushes of[Rl, 4 x n sec.Jn pushes of P 
(3) For pause release, push RD. All pauses can be also released by pushing [Blli 

once. 
(4) When selecting pulse mode/DTMF mode, do not use both P/T pin and IEQ]key in 

combination during off-hook. 
In applications where both pulse mode and DTMF mode are used, it is 
desirable that only P/T pin or [H9 key should be used for mode select. 
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CMOS LSI 

Tone Dialer 

Features -rL, 
(1) Wide Operating Supply Voltage Range : 2.5 to 10 Volts~~ 
(2) Can be Powered Directly from Telephone Line or from Small ~eries. 
(3) Use TV Crystal standard (3.58MHz) to Derive all Frequencies MfsiJ>roviding 

Very High Accuracy and Stability. .I'/ 
(4) Mute and XMIT Drivers On Chip. 
(5) Interfaces Directly to a Standard Telephone Push-Botton or Calculate 

X-Y Keyboard. 
(6) Low Output Tone Distortion : 7% Max. 
(7) Oscillator Bias Resistor and Capacitancies On Chip. 
(8) On Chip Generation of a Reference Voltage to Assure Amplitude Stability of 

the Dual Tones Over the Operating Voltage. and Temperature Range. 
(9) Dual tone as well as Single Tone Capability. 

(10) Operating Temperature : -3o0 c to +70°C 
(11) Operating Current : IDD(maxl=3mA(VDD=2.5V), 16mA(Von=10.0V) 
(12) Standby Current : IDD(t~p)=0.3uA(v00:2.5V), 1uA(v00=10.0V) 
(13) The LC7366 can be interraced direct to C/MOS logic output. 

Pin Assignment 

Case Outline 3006A-D16IC 
Voo 16 TONE OUT (unit:mm) 

XMIT 15 CD 
16 9 

c, 3 u R1 c::::::m ~ c, 4 13 Rr 

C1 5 12 R, 
I 6 

Yss 6 11 R, 19.2 

osc. 10 MUTE 

~=:i~ DSC. • t c, 

1.2 

2' 54 SANYO: DIP16 
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LC7365,7366 

Absolute Maxi.Ima Ratings at Ta:25°ct2°C,Vss=OV 

Characteristic Symbol Conditions Limits 
min typ max unit 

Supply Voltage Voo -0.3 11 v 

Input Voltage VI Vss-0.3 v00+0.3 v 

Allowable Power Pd Ta=70°C 450 mW 
Dissipation 

Operating Topg -30 70 OC 
Temperature 

Storage Tstg -40 125 OC 
Temperature 

Allowable Operating Ranges at Ta=-30°C to +70°C,Vss=OV 

Characteristic Symbol Conditions Limits 
min typ max unit 

Tone out Mode 2.5 10.0 v 
Supply Voltage v00 (Valid Key Depressed) 

Non Tone out Mode 1.6 10.0 v 
(No Key Depressed) 

High-Level VIH o.7v00 Voo v 
Input Voltage 

Low-Level 
Input Voltage 

VIL Vss o.3v00 v 

Key Contact RKI 1.0 kohm 
Resistance 

f 
Crystal Rs 
Specification LM 

CM 
CH 

3.579545MHzto.02% 
<100ohm 

96mH 
0.02pF 

5pF 

Electrical Characteristics at Ta=25°ct2°c,Vss=OV 

Characteristic Symbol Conditions Vo~ Limits 
(V min typ 

One Key Selected, 2.5 1.5 
Operating 1ooc 1) Tone, XMIT, and 
Current MUTE Output 10.0 8 

Unloaded 

max unit 

3.0 mA 

16 mA 

Comment 

Comment 

Comment 

v00 Pin 
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LC7365,7366 

Characteristic Symbol Conditions r~~ 
Limits 

Comment min typ max unit 

One Key Selected, 
Quiescent Tone, XMIT, and 2.5 0.3 30 uA 
Current IDD(2) MUTE Output 10.0 1.0 100 uA vDD Pin 

Unloaded 

Single Tone Row RL=390ohm 2.5 135 200 270 mV Tone out 
Mode Output VoR Tone RL=390ohm 5.0 150 220 300 mV Pin 
Voltage RL=240ohm10.0 150 220 300 mV 

Ratio or· Column dBcR Dual Tone Mode 2.5 
to Row Tone 10.0 

1.0 2.0 3.0 dB 

Distortion %DIS 2.5 7 10.0 

XMIT, Output No Key Ioe=5mA 2.5 1.5 1. 8 v XMIT Pin Voltage High Voe Depressed Ioe=50mA 10.0 8.5 8.8 

XMIT, Output 
Source Leakage IoF VoF=OV 10.0 100 uA XMIT Pin 
Current 

MUTE, Output VOL No Key Depressed 2.5 0 0.5 v MUTE Pin 
Voltage Low No Load 10.0 0 0.5 

MUTE, Output Voe No Key Depressed 2.5 2.25 2.50 v MUTE Pin 
Voltage High No Load 10.0 9.5 10.0 

MUTE, Output 
IoL 

2.5 0.4 1.0 mA MUTE Pin 
Sink Current VOL=0.5V 10.0 2.0 5.3 

MUTE, Output 
Ioe 

Voe=2.ov 2.5 0.17 0.41 mA MUTE Pin 
Source Current Voe=9.5V 10.0 0.57 1.5 

OSC0, Output 
Sink Current IoL 

One Key VoL=0.5V 2.5 0.18 0.40 
Selected VoL=0.5V 10.0 0.80 2 .1 

mA OSCo Pin 

OSCo, Output 
Ioe 

One Key Voe=2.0V 2.5 0.13 0.31 mA OSCo Pin Source Current Selected Voe=9.5V 10.0 0.42 1 • 1 

Oscillator 2.5 2 5 ms 
Startup Time tSTART 10.0 0.25 4 

Input/Output 2.5 12 16 pF OSCo,OSCr 
Capacitance Cuo 10.0 10 14 Pin 

Vre=2.5V 2.5 4 10 uA 
Row &-Column Ire Vre=1o.ov 10.0 9.2 24 C1--.C4) Pin 
Inputs Current 

Ioe 
Voe=2.ov 2.5 70 170 uA R1~R4 
v08=9.5V 10.0 280 740 LC7365 only 
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LC7365,7366 

Characteristic Symbol Conditions VD~ Limits 
unit Comment (V min typ max 

Row & Colum IrnoF Vrn=2.5V 2.5 1 uA 
Input Leakage Vrn=10.0V 10.0 2 uA C1-C4) Pin 
Current R1-R4 

LC7366 only 
IILOF VrL=OV 2.5 1 uA 

VrL=OV 10.0 2 uA 
Chip Disable Vre=2.5V 2.5 2.5 7.5 uA CD Pin 
Input Current Ire Vre=1o.ov 10.0 55 143 

Oscillator 2.5 3.579545+0.26• MHz OSCo,OSCr 
Frequency fosc ~10.0 Pin 
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CD h 
~ w en °' 

~XMIT 
V1 

~ VDD = VDD 1 ~ I-' 

uJ ~ OSCI r:i - r-1 
1:::1 TRNS MIT .... 
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CMOS LSI 

PLL RF Modulator for CATV 

3006A 

® 1481A 

Applications 
CATV converter, VTR video and audio carrier generator 

Functions 
(1) Video carrier 

U.S.A. 2ch to 13ch, Ach to Heh, with 1/8 prescaler 
Japan 1ch to 12ch, with 1/8 prescaler 
Europe 30ch to 45ch, with 1/64 prescaler 

(2) Audio carrier 
U.S.A. , Japan 
Europe ( 1) 

(2) 
(3) 

4.5MHz 
5.5MHz 
6.0MHz 
6.5MHz 

(3) 8.0MHz oscillator on chip 

Equivalent Circuit Block Diagram 

g D-+-'"-+--1 
'G D-~"'-4---1 
Cl 0--+-.:o.::.._-l 

Bin-----l 
Bin-----< 
Blr>-----< 

PIN 

decoder 

PDS 

<>--iJ voo 
I .pr vss 
I 

D TEST 

Pin Aasignaent Case Outline 3006A-D16IC 

966 

X1N 

Xa.JT 
vss 
SIN 

PDS 

II TEST 

PDP 

(unit:mm) 
16 g 

G : : : : : : :ill m;i 
I I ~ ,____ __ 19.2 __ ___, 

~1;' 
1.2 .=:J 

2.54 
SANYO: DIP16 



LA7450 

Ta=25°C,Vss=OV Absolute Maximla Ratings at 
Maximum Supply Voltage 
Maximum Input Voltage 
Allowable Power Dissipation 
Operating Temperature 
Storage Temperature 

VDDmax 
VIN InQut pin 
Pdmax Tah5°C 
Topg 
Tstg 

Allowable Operating Ranges at Ta=25°C,Vss=OV 
Supply Voltage VDD 
Input "H" Level Voltage VIH c1-c4,B1-B3 

-0.3 to +9.0 
-0.3 to VDD+0.3 

250 
-30 to +75 

-40 to +125 

min typ 
4.5 

0.8VDD 

unit 
v 
v 

mW 
OC 
OC 

max 
8.5 
VDD 

unit 
v 
v 

Input "L" Level Voltage VIL C,-c4,B1-B3 0 0.2V~~ v 
Input Frequency fIN(1) PIN,VIN=0.7Vp-p 2.0 MHz 

n 

n 

n 

Input Amplitude 

n 

n 

Input "L" Level Current 
Input Floating Voltage 
Feedback Resistance 

n 

fIN(2) 
fIN(3) 
fIN(4) 
VIN( 1) 
VIN(2) 
VIN(3) 
VIN(4) 

PIN'VIN=1.5Vp-p,VDD~7.5V 2.0 
Srn,Vrn=0.7Vp-p 0.5 
XIN'VIN=2.0Vp-p 0.5 
PIN'fIN=2.o-18MHz 0.7 
PIN'fin=2.o-30MHz,VDD~7.5v 1.5 
SIN,fIN=o.5-a.OMHz 0.7 
XIN,fIN=o.5-o.9HHz 2.0 

min typ 

15 
0.9VDD 

1. 0 
0.5 

VDD-1.0 
0 

OUtput "H" Level Voltage 
Output "L" Level Voltage 
output Off-leakage 
Current 

0.01 

Supply Current IDD (Note) 
(Note) [ VDD=8. 5V ,Prn=30MHz, Srn=8. OHHz 

XIN,XouT=8.0HHz Crystal resonator connected 
B1-B3=VDD Other pins : open 

30 MHz 
8.0 MHz 
9.0 MHz 

0.9VDD Vp-p 
0.9VDD Vp-p 

0.9VDD Vp 
0.9VDD Vp-p 

max unit 
50 uA 

100 uA 

5.0 uA 

300 uA 
VDD v 

Hohm 
Hohm 

VDD v 
1.0 v 
1.0 nA 

20 mA 
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LC7450 

Frequency Division Table 

~ 
81 1 1---- 0 1 0 --+----1--
82 1 1 0 0 1 

\ 83 1 1 1 1 0 
'\ f s V C 0 (MHz), NS 4. 5, 144 4.5, 144 5.5, 176 6.0, 192 6.5, 208 

'\Pvco Prescaler 1/8 1/8 1/64 
µ. C2 C 3 C4 j f PVC01NP fPVCO·MHz NP fPVCO·MHZ NP fPVCO•HHz NP 

1 1 1 1 55·25 1768 91. 25 2920 543.25 2173 
0 1 1 1 61. 25 1960 97.25 3112 551.25 2205 
1 0 1 1 67.25 2152 103.25 3304 559.25 2237 
0 0 1 1 77.25 2472 171.25 5480 567.25 2269 
1 1 0 1 83.25 2664 177. 25 5672 575.25 2301 
0 1 0 1 175.25 5608 183.25 5864 583.25 2333 
1 0 0 1 181.25 5800 189.25 6056 591.25 2365 
0 0 0 1 187.25 5992 193.25 6184 599.25 2397 
1 1 1 0 193.25 6184 199.25 6376 607.25 2429 
0 1 1 0 199.25 6376 205.25 6568 615.25 2461 
1 0 1 0 205.25 6568 211. 25 6760 623.25 2493 
0 0 1 0 211. 25 6760 217.25 6952 631.25 2525 
1 1 0 0 121.25(A) 3880 145.25CE) 4648 639.25 2557 
0 1 0 0 127.25(8) 4072 151.25(F) 4840 647.25 2589 
1 0 0 0 133. 25 ( C) 4264 157.25(G) 5032 655.25 2621 

0 0 0 0 139.25(0) 4456 163.25(H) 5224 663.25 2653 
f refS=31.25kHz 
f ref P=3.90625kHz 

plcturw carrier 

PD ptasr detector 

.L "F &.OOMHz 

HC·l&IU (l<Mf'.080;KS5) 
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CMOS IC 

Remote Control Transmission 

® 1562 

Functions and Features 
Eight functions selectable by 8 switches 
Generates a pulse-train remote control signal corresponding to each function 
switch. 
On-chip oscillator (ceramic resonator, capacitor: connected externally) 
Operating voltage: vnn=2.0 to 3.6V (Ta=-10 to +75°C) 
Current dissipation: Operating mode ---- IDD(max)=l.OmA 

Standby mode IDD(max)=l.OuA 

Absolute Maximum Ratings at 
Maximum Supply Voltage 
Input Voltage 
Output Voltage 
Output Current 

Ta=25:!:2°C 
VDD max 
VI 
Vo 
Io 

Allowable Power Dissipation 
Operating Temperature 

Pd max 
To pg 
Tstg Storage Temperature 

OUT! 
Ta~75°C 

Allowable Operating Ranges at Ta=-10 to +75°C,Vss=OV 
Pin Name 

Supply Voltage Voo 
Vrn Kl to Kg 

-0.3 to +6 
-0.3 to voo+0.3 
-0.3 to Vno+0.3 

20 
150 

-10 to +75 
-40 to +125 

min typ 
2.0 3.0 

o.svoo 

unit 
v 

v 
mA 
mW 
oc 
oc 

max 
3.6 
VDD Input "H"-Level Voltage 

Input "L"-Level Voltage 
Oscillating Frequency 

VIL Kl to Ks Vss 0.2VDD 
fosc 

External Capacitor c 
Value for Delay 
External Capacitor ci 
Value for Oscillation 

Co 

oscrn,oscouT Ta=25±2°C 400 540 600 

c 

OSCIN 

oscouT 

Ci=Co=lOOpF 
Ceramic resonator 

1.0 

Ceramic resonator 100 
CSB540E(Murata) or 
KBR540B(Kyocera) 
Ceramic resonator 100 
CSB540E(Murata) or 
KBR540B(Kyocera) 

Case Outline 3006A-Dl6IC 
(unit;mm) 

If I G:::::::m m=; 
I I ~ r--"·2 nmi:i 1.2 .:=J ... 

2.54 

unit 
v 
v 
v 

KHz 

uF 

pF 

pF 

SANYO: DIP16 
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Electrical Characteristics at Ta=25~2°C,Vss=OV 
Pin Name 

Input Floating 
Voltage 
Input "L"-Level 
Current 

VIF 

!IL 

VOH(l) 

Kl to Ks VDD=2.0 to 3.6V 
input pin open 

K1 to Ks VDD=3V,VIN=Vss 

OUT! VDo=3V,IoH=-10mA 

min typ 
O.BVDD 

+0.2 
-60 

VDo-2.0 Output "H"-Level 
Voltage VOH(2) OUT2 VDD=3V,IoH=-0.5mA VoD-1.0 
Output "L"-Level 
Voltaqe 
Oscillation Signal 
Division Delay Time 
Oscillation Start 
Time 

VOL(l) 
VOL(2) 
tD(DIV) 

tst(osc) 

Oscillation Frequency A.fv 

Variation with 
Supply Voltage 

OUT! Voo=3V,IoL=0.lmA 
OUT2 VDo=3V,IoL=O.lmA 
C,OUT2 Voo=3V,C=l.OuF 13 

OSCIN 1.0 
oscouT 

OSCIN 

oscouT 

max unit 

VDD v 

-15 uA 

VDD v 
Voo v 
0.4 v 
0.4 v 

ms 

ms 

±0.2 % 

Current Dissipation 
Quiescent Current 

IDD(l) 
Iooc2J 

VDD 
VDo 

Voo=3V,ci=co=lOOpF 
CF:CSB540E(Murata) 
or KBR540B(Kyocera) 
Voo=2 to 4.5v, 
Ci=co=lOOpF 
CF:CSB540E(Murata) 
or KBR540B(Kyocera) 
CF:540B(Murata) 
VDD=3V, Fig. 1 
Voo=2 to 3V, Fig.2 

1.0 mA 
l.OuA 

LC7460 

1u 
+ -

+JV 

ll()p 

CF~~ 
h 

CF:CSB540E(Murata) or 
KBR540B(Kyocera) 

Fig. 1 Current Dissipation 
Test Circuit 

Pin Connection and Pin Assignment 

Fig. 2 Quiescent Current 
Test Circuit 

Pin No. Pin Name Input/Output Pin No. Pin Name Input/Output 

1 Kl Input 9 TEST Output 

2 K2 Input 10 OSCO UT Input/Output 

3 K3 Input 11 OSCIN Input/Output 

4 K4 Input 12 VDD -
5 K5 Input 13 OUT! Output 

6 K6 Input 14 OUT2 Output 

7 K7 Input 15 vss -
8 KB Input 16 c Input/Output 
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Equivalent Circuit Block Diagram 

OSC IN OSC OUT TEST V55 Voo __ 10 s? ____ 1s_?~? 

116 ---------<le OSC KEY-ON De lay 

(540KHz) Circuit 

fosc 

Timing Chart 
(OSC frequency 540kHz) 

OUT1 

At SWl=L 

At Swl=L 

At SW3=L 

Note: Priority order of SWn input 
SW8)SW7)SW6)SWS)SW4)SW3)SW2)SW1 
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Pin Description 

Pin Name Pin No. 
Input/Output 
Configuration 

Functions 

VDD 12 Power supply pin 
Vss 15 

m: 
VDD=2.0V to 3.6V, Vss=OV 

1--~~~~--1-~~~~-+~~~~~~~~4-~-o-s_c_1~.l~l~a-t~i-o-n~o~f~r-e-f~e-r_e_n_c_e~-s~i-g_n_a~l~~·--------1 

OSCOUT 10 

oscouT 11 c;$T ~1-

Kl to K8 1 to 8 

13 ~1 
I 

C-MOS inverter self-bias type amp is 
contained. 
Ceramic resonator (CF), capacitors 
(Ci, Co) are connected externally. 

· CF: CSB540E (Murata) or KBR540B (Kyocera) 
Ci=lOOpF, Co=lOOpF 
Key entry pin used to specify remote 
control signal 

. Built-in pull-up resistor ~auses normal 
"Hi" level to be set. When "Lo" level 
input is applied by signal contact type 
switch, OSC is operated and pulse-train 
remote control signal corresponding to 
key entry is delivered. (Refer to Timing 
Chart on preceding page.) 

· Output pin of remote control transmit 
signal (Refer to Timing Chart on 
preceding page. ) 

· Modulation carrier frequency of pulse­
train remote control signal: 45KHz 
(OSC frequency (fOSC) : 540KHz) 

1--~~~~-+~----------t---~~---...... ~-oo-lfr.-2~~+--.--=o-u~t-p-u~t~p-1~.n~o-f.,,---s~i-g_n_a~l~(~m-o-d~u-1~a-t~1~·o~n~c-a-r-r~i-e-r--1 
OUT2 14 -q;>----1? frequency) for transmit indicator 

c 16 

' 
Reset release 6T division counter is 
delayed until OSC is stabilized at 
key-ON mode. 
Delay time depends on external capacitor 
(C), built-in resistor (r). 

1--~~~~-+~~~-~-t---~-~--~~,~~--t-~-f~o-s_c_,/~3~0~7~2:--s_i_g_n_a_l...-1~.s~~d-e~l~i-v_e_r_e_d~.~~~~~---1 

TEST 9 __,..r-......._ .!.:,', TESI' 
~ · Device test pin 

Note) Shown below are the carrier frequency and period when the reference 
osc frequency (foscl is changed 

Carrier frequency: fosc/12(KHz) 

Period (T) T x 540 (KHz) 
fOSC (KHz) 
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CMOS LSI 

I • I LCD Driver 

3055A ---

® 1613 

General Description 
The LC7930 is a C-MOS LSI containing 2 channels of 20-bit .Stt+f~ register, 20-
bit latch, and 20 LCD driver outputs (40 outputs in all). < /'' ••• 

One (channel 2) of the 2 channels can be used as the back plate dh.iv~r and the 
other (channel 1) as the segment driver. · 
It is especially suited for use as the LCD interface to a microcomput~·l': (4 
bits, 8 bits) or a dot matrix controller with a character generator. 

Features 
1. 20-output segment driver x 2 channels (40 outputs in all) 
2. Capable of being configured as 20-output segment driver + 20-output back 

plate driver. 
3. Its connection to a controller uses 1 serial data line and 3 control signal 

lines. 
4. A plurality of the LC7930 can be connected in series for a display with a 

large capacity. 
5. Bidirectionality of the on-chip shift register permits the shift direction 

to be selected so that wiring for mounting can be facilitated. 
6. Operating voltage/operating temperature range:VDD=4.5 to 5.5V/Topg=-20 to 

+75°C 
7. Operating current dissipation:IDD=1.0mA max (logic 400kHz,LCD 1kHz) 
8~ Package:60-pin flat (QIP60) 

Absolut Maxillllll Ratings at Ta=25:!:2°c unit 
Supply Voltage VDD -0.3 to +7.0 

VEE VDD-13.5 to VDD+0.3 
Input Voltage VI V1,V2,V3,V4,V5,V6 -0.3 to VDD+0.3 

VEE to VDD+0.3 
Output Voltage Vo -0.3 to VDD+0.3 

Output transistor:OFF VEE to VDD+0.3 
Y1 to Y40 

v 
v 
v 
v 
v 
v 

Allowable Power Dissipation Pdmax 
Operating Temperatue Topg 

100 mV 
-10 to +70 °c 

Storage Temperature Tstg 

Case Outline 
(unit:mm) 

-40 to +125 °c 

SAiJYO: QIP60C 
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Allowable Operation conditions at Ta=-20 to 

Supply Voltage 
High-Level Input Voltage 
Low-Level Input Voltage 
Shift Frequency 
High-Level Clock Width 
Low-Level Clock Width 
Data Setup Time 

Clock setup Time 

Clock Rise/Fall Time 
Data Hold Time 

+75°C,Vss=OV,VEE=-4 to -6V 
min typ max 
4.5 5.5 

o. 7VDD VDD 
Vss o.3vDD 

400 
800 
800 
300 

500 
500 

300 
200 

unit 
v 
v 
v 

kHz 
ns 
ns 
ns 

ns 
ns 
ns 
ns 

Electrical Characteristics at Ta=-20 to +75°C,VDD=+5v±10%,Vss=OV,VEE=-4 to -6V 
min typ max unit 

Input Leakage Current Im 
IIL 

Output "H"-Level Voltage v0H 

Output "L"-Level Voltage v0L 

Voltage Drop between 
Vi and Yj 

Vi Quiescent Current 

Supply Current 

Output Delay Time 

Vd1 

Vd2 

Note(1):Vin=VDD 
" :Vin=Vss 

LDATA1,LDATA2,RDATA1, 
RDATA2:IoH=-0.4mA 
LDATA1,LDATA2,RDATA1, 
RDATA2:IoL=0.4mA 
Y1 to Y40 Note(2):Ion=100uA: 
One of Yj 
Y1 to Y40 Note(2):Ion=50uA: 
Each Yj 
V1 to V6:0utput pin:open 
Vin:VDD 
V1 to V6:0utput pin open 
Vin= VEE 
VDD:Output pin open 
CLKsR=400kHz 
VEE:Output pin open, 
M=1kHz 
LDATA1,LDATA2,RDATA1,RDATA2: 
CL=15pF 

-10 

Note(1):CLKsR•CLKLA•LDATA1,RDATA1,LDATA2,RDATA2,M,L/R1,L/R2,CH2-BP 
Note(2):Equivalent circuit between Vi and Yj(i=1 to 6,j=1 to 40) 

Note(3) Switching Waveform 
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LC7930 

Internal Equivalent Circuit 

Voo Vss VEE YI V2 V3 ---- - ---- -- V20 

I?-?-?-.--'--~--~~ VI 

I LCD Driver ..,_"-t--<I_--<.> v2 
(Channel 1) ..,__-+-+---<.> V3 I ~V4 

CLKLA n-1-+---- 20-Bit Latch 

I 

CH2-BP o-------~ 

Pin Assignment 

LCD Driver 
(Channel 2) 

IE---+-+----"><> RDA TA I 

~---+--+----<> L /R 1 

~--+--+----0 L /R 2 

~+-l----3>-0 RDATA2 

..,_---<>VS 
,.,,..__ __ -<> V6 

-l~ 
V21 V22 V23 ----------- Y40 

I Pin Pin name I/O Pin Pin name I/O Pin Pin name 
No._ No No 

1 Y30 Output 21 Y14 Output 41 RDATA1 
2 Y31 Output 22 Y13 Output 42 LDATA2 
3 Y32 Output 23 Y12 Output 43 RDATA2 
4 Y33 Output 24 Y9 Output 44 N.C. 

I 5 Y34 Output 25 Y10 Output 45 M 
6 Y29 Output 26 Y11 Output 46 L/R1 
7 Y28 Output 27 Y8 Output 47 L/R2 
8 Y27 Output 28 Y7 Output 48 CH2-BP 
9 Y26 Output 29 v~R - 49 V1 

10 Y25 Output 30 Output 50 V2 
11 Y24 Output 31 Y5 Output 51 V3 
12 Y23 Output 32 Y4 Output 52 V4 
13 Y22 Output 33 Y3 Output 53 V5 
14 Y21 Output 34 Y2 Output 54 V6 
15 Y20 Output 35 Y1 Output 55 Y40 
16 Y19 Output 36 VEE - 56 Y39 
17 Y18 Output 37 CLKLA Input 57 Y38 
18 Y17 Output 38 CLKSR Input 58 Y37 
19 Y16 Output 39 v - 59 Y36 
20 Y15 Output 40 LDX~A1 I/O 60 Y35 

I/0 

I/O 
I/O 
I/O 
-

Input 
Input 
Input 
Input 
Input 
Input 
Input 
Input 
Input 
Input 

Output 
Output 
Output 
Output 
Output 
Output 
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Pin Function 

Pin Name Function 

VDD Power supply for internal logic. (+5v±5%) 
Vss ov 
VEE Power Suppli for Logic of LCD driver. (-4Y~-6V) 

t-y~ to Y20 LCD driver outputs of Channel 1 • 
~1 to Y40 LCD driver ou~uts of Channel 2. 

V1,V2 Voltage level (selected) inputs for LCD driver. 
V3,V4 Voltage level (nonselected) inputs for LCD driver of Channel 1 • 
V5,V6 Voltage level (nonselected) inputs for LCD driver of Channel 2. 
L/R1 Shift direction select of the shift register of Channel 1. 

L/R1 LDATA1 RDATA1 
"H"-Level Output Input 
"L"-Level Input Output 

L/R2 Shift direction select of the shift register of Channel 2. 
L/R2 LDATA2 RDATA2 

"H"-Level Output Input 
"L"-Level Input Output 

LDATA1 
RDATA1 

Data input/output of the shift register of Channel 1. 
------~-

LDATA2 
RDATA2 

Data input/output of the shift register of Channel 2. 

M AC signal for LCD driver. 
CLKLA The channel data is latched on the negative transition. 

(For CH2-BP="L", the same is also true of Channel 2.) 
CLKsR The Channel 1 data is shifted on the negative transition. 

(For CH2-BP="L" 1 the _ _§ame _is also tr~e of Channel 2.) 
CH2-BP Mode select of Channel 2. 

Exchanges the latch signal and the shift signal of Channel 2 and 
inverts the M signal. In this mode Channel 2 can be used as the 
back plate driver. 

CH2-BP f-_9tannel 2 
Shift Latch 

M 

"H" _ ~-11.C SIL£ ~-~_LA£ M For back plate drive l 
--ntn-- - CLKLA --......_ CLKsR\_ w -For -segment -plate -drive--

Function Description 
The LC7930 is an LCD driver LSI of serial data transfer type. 
The data inputted to the DATA pin serially is shifted sequentially by the 
synchronization clock (CLKsR), and is latched by the latch clock (CLKLA) when 
shifting js finished. 

Segment plate 
When CH2-BP="L", both the Channel 1 and Channel 2 data are shifted and 
latched on the negative transtion of CLKsR and CLKLA respectively. 
The latch data causes the select/nonselect mode. 

Back plate 
When CH2-BP="H", the Channel 2 data is shifted and latched on the rising 
transition ofCLKLA and CLKsR respectively. 
The "FLM" signal inputted as the data provides the back platedriver. 
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(1) Segment plate drive (CH-BP="L") 

(PLM) ---' L 
M ___r~~>-i_------~ 

CLKLA (latch) ~~r-- -- -- ____ ...... n~---~rL_ 

CLKsR (shift) _JlflJUlfUlJ--1..flf 1.fUlf ---- lIU1J 
Series input data X X X X X X X --TII X X X ---- .Ill 

Latch output 
(Yl to Y40) x 

(2) Back plate drive (CH2-BP="H") 

x x x 

LIJATA2/RDATA2 I L 
(l'LM) ~ 

M~----~ 

CLKLA(Shift) 

CLKsT(latch) 

Y2i~Y40 

_Jl~_~n __ _ 

JUUl JU1f 
x x 

•Y1 to Y40 output of LCD drive voltage (V1 to V6) 

-~n ___ n_ 

lJlJl lJ1JL 

CH2-BP Serial input data M Output 
Y1 

1 __ H ___ 
I---

"H"rne1 ~(select) 
L 

0 t--__ H ____ t----
(nonselect) L 

1 r--1!. ____ t-
"L"r8re1 ---------! L 

0 __ l!__ ___ 

L 

Sample LCD Display Interface 
(No LCD voltage divider is illustrated.) 
(1) 40-segment bar graph display (static) 

to Y20 
V1 
V2 
V3 
V4 
V1 
V2 
V3 
V4 

., COM 0 0 0 0 0 ---_L_C ~ - - - - - - ~ 
4-bit 

.., 
s.. 
0 micro- "" computer .., ~ ~ 40 lines :::> SEG 

"" .., 
4 lines :::> 

0 
~ [ L C6502, l LC7930 

L C6505 
[DATA M r 

CLKSR CLKLA 

Y2 to Y40 
V2 
V1 
V6 ---i 
V5 
V1 
V2 
V5 -------1 
V6 

0 
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(2) 6-digit 7-segment + sign display (1/3 duty, 1/3 bias) 

AM ,-, o. n n 
p M '-' '-' • ,-, l_J B 8 

Drive controller 

4-bit .!'.l 
micro- a 
computer "'° ... 

3 lines 

:> 5 lines 
.frt======::::: 
6 

[ DATA 1, DATA2 l 
CLKSR,CLKLA,M 

20 lines 
SEG (3 lines/1 digit) 

LC7930 

(3) 20 x 60-dot graphic display (1/20 duty, 1/5 bias) 

978 

20 

Drive controller 

8-bit 
micro­
computer 
or 
controller 

(0ATA1) 

( DATA2) LC7930 

20x60-dot 

20 lines 
SEG 

(DATA!) 
LC 7 9 30 

1=3=l=in=e=s=='-'==3=l=i=n=e=s====:::'.J3 lines 
( CLK5R, CLKLA,M) 



~ 
~ 

P MOS LSI 

Equal Tempered Scale Generator 

® 216E 

The LM8071 is a master tone generator of equal tempered scale driven by 2-phase 
clock pulses generated by a main oscillator. The frequency of 2-phase clock 
pulses is selected from among 0.25 to 2.2MHz according to an application or 
purpose for which the LM8071 is used and is divided into 13 different 
frequencies. Thirteen tones are 12 tones of CS, c811 ,D, -----, Ba and C9. The 
output impedance of the LM8071 is designed to be equal to that of 6-bit divider 
IC LM3216. 
The LM8071 contains a 3-bit TFF that is connected across main oscillator and 
clock driver and serves to provide 4 selections of octave for the 13-tone range. 
Thus, the main oscillator requires no more than one crystal to produce 4 
different tones. 
The 13-tone cent error for 2119.040kHz and a sample main oscillator and clock 
driver are shown below. 

Absolute Maxi.mun Ratings at Ta=25°C 
Maximum Voltage Applied to Pin 
Operating Frequency 
Storage Temperature 

Allowable Operating Ranges at 
Opeerating VDD Voltage 
Operating v00 Voltage 

Pin Assignment 

j2 Ti TEST TN6 TNS TN4 TN3 TN2 

l M 80 71 

6 

BVPIN 
Topg 
Tstg 

02 

-20 to +0.3 
-10 to +60 

-40 to +125 

-11.0 to -9.0 
-18.7 to -15.3 

unit 
v 
v 

In actual applications the TEST 
pin must be connected to GND. 

TN9 TN10 TN11 TN12 IN1 IN2 GND 

Case Outline 3011 A-D24IC 

(unit.mm)~:::::::::: Ii{( 
~~! 

O.S 1.5 2.54 SANYO: DIP24 
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LM8071 

Allowable Operating Ranges at Ta:25°c,vaa=-11vt1c%,Vnn=-1ovt10% 

Input "H" Level VIH 
Input "L" Level VIL 
Input "H" Level Time tIH Fig. 1 
Input "L" Level Time trL Fig. 1 
Input Transient Time trr,trr Fig. 1 ~ 
Input Frequency fr t1L,trn~150ns 

t 1r,tlr-50ns 
Fig. 

Clock "H" Level V.SH Fig. 2 
Cloclc ... "L" Level V.SL Fig. 2 
Clock Pulse Width t.Sw Fig. 2 
Clock Interval t.Ss Fig. 2 
Clock Transient Time t.Sf,t.Sr f.S=2.2MHz 

t.Sw=145ns 
Fig. 2 

Clock Transient Time f.sf,t.Sr t.S=100kHz 
t.Sw=145ns 
Fig. 2 

Clock Frequency f.S t.Sw~145ns 
t.Sr~t.Sf~40ns 
t.Ss-0 
Fig. 2 

Electrical Characteristics at Ta=25°C 
Tone Counter Output "H" Level VoH( 1) IoH=-0.5mA 

Vaa=-15.3V 
Vnn-9V 
Fig. 4 

Tone Counter Output "L" Level VoL(l) IoL=0.4mA 
Vaa=-15.3V 
Vnn=-9V 
Fig. 4 

Tone Counter Output Resistance rOUT(1) 
(VDD Side) 

Vnn=-9V 
Vaa=-15.3V 
Vnn=-9V 
Vaa=-15.3V 

Tone Counter Output Resistance rOUT( 2) 
(GND Side) 
Tone Counter Output Duty Cycle 
TFF Output "H" Level 

TFF Output "L" Level 

TFF Output Resistance 
(VDD Side) 
TFF Output Resistance 
(GND Side) 
Input Resistance 
Clock Resistance 
Input Capacitance 
Clock Capacirance 

980 

VoH(2) IoH=-0.25mA 
vaa=-15.3V 
Vnn=-9V 
Fig. 3 

VoL(2) IoL=1.6mA 
Vaa=-15.3V 
Vnn=-9V 
Fig. 3 

rouT(3) Vnn=-9V 
vaa=-15.3V 

rouT(4) Vnn=-9V 
Vaa=-15.3V 
VIN=-10V 
V.S=-18.7V 
f=1MHz,VrN=OV 
f=1MHz,V.S:OV 

min 
-1.0 

~gg 
150 

o. 1 

-1.0 

V~G 
1 5 

0 

0.1 

min 
-0.5 

-0.5 

typ max unit 
0 v 

-8.0 v 
ns 
ns 

1 us 
2.3 MHz 

0 v 
Vaa•1 v 

ns 
ns 

40 ns 

100 ns 

2.3 MHz 

typ max unit 
v 

-8.0 v 

2.5 kohm 

1.0 kohm 

50 % 
v 

-5.8 v 

2 kohm 

2 kohm 

Mohm 
Mohm 

10 pF 
100 pF 



LM8071 

min typ max 
VGG Supply Current 1GG vaa=-1B.7v, 8 

VDD=-11V 
VDD Supply Current 1DD Vaa=-18.7V, 70 

VDD=-11V 

V;H 
MIN. V,iH (-1.0V) 

Fig. 1 Input Waveform 

V1H 
MIN. V1H (-1. OV) 

MAX.VJL (-8.0V) 
V1L 

Fig. 3 Output Signal Test Circuit 
01,02,03(Pre-TFF Output) 

V;L 
V;H 

I 
I 
I MAX Vitl (-14 .3V) 

I ~ I 

Fig. 2 Clock Waveform 

Fig. 4 

Voo Voo 

TN1'TN2-----TN13 
(Tone Counter Output) 

Equivalent Circuit Block Diagram(C Scale Circuit Function) 

OJ , _ 

" + 

rl 
U' 

" + 
~ ('; 

c 
" " + + 

CT' 0.) a) CT'\ 
l l..f\ r ~ 
t<' re·, f<', f<". 

·1· + + + 

CLOCK INPUT 
f=2119.040kHz 

%1 ?,! 

(j 03 ~ 
t<\ 0J ('_; 

+ + + 

Pin Name TN12 TNll rn10Tl\/g TN8 TN7 TN6 TNc, 'i'N4 Tll3 TN2 TN1 TN13 01 02 0) 

Tone Cs... D:J D.9# Es Fs Fg# c;g Gp,"' As Ap,# Bs Cg Cg 

IN2 

unit 
mA 

mA 
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Division Ratio 

~ 253 

Bg 268 

Ag 301 

Gg 338 

358 

LM8071 

(Hz) 
Output 
Frequency 

7906.866 

7461. 408 

7040.000 

6642. 759 

5919.106 

Fg 379 5591. 135 
t-------t---------;----------

Eg 402 5271. 244 

Dg# 426 4974.272 

(Hz) 
True Frequency Cent Error 

8372.018 +0.751 

7902, 133 +1.037 

7458.620 +0.647 

7040.000 o.ooo 

6644.875 -0.551 

6271. 927 -0.712 
--------+---------j 

5919.911 -0.235 

5587.652 +1.079 

-1.308 
t-------t--------t---------+-------~f--.----------1 

Dg 451 4698,537 4698.636 -0.036 
1--------1------+--------t--------· .. ------1--------------l 

Cg# 478 4433, 138 4434.922 -0.697 

C scal_e output frequency (clock frequency=2119. 040kHz) 

Sample Application Circuit 
1. Electronic Organ Block Diagram 

... 
0 
+l .. ... ... 

0 Q) 
+l "O " .. ... ... Q) ... Q) .. bO 
Q) "O 0 ... " ..... .0 Q) > » 0 
bO . ., 

Q) 
rl 

Q 0 
Q) '4 "' " "' 0 .... " 0 .... 
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2. Detailed Block Diagram of Tone Generator, Divider 

Cg 
LM3216 x 12 

c.o. ~---~ji 
CLOCK DRIVER I "TONE CWNTER 

'2~1 ---=--
System Diagram 

3. Sample Main OSC and Clock Driver 

(A) MAIN 0sc 
r---------------1 
I( Polystyrene I 
1
1 

film capacitor) I 

2SA608E 2SC536E M.O. I 
I ~ I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 10k 

I 
I 
I 
I voo L ______________ _J 

(B) CLOCK DRIVER r-------------------------, 
C.D. fi2 iiJ 

2SC536E 2SA608E x2 2SA608E• 2 

WG713 x 2 I 
I Voo WG713 x 2 VGG 

L------------------------~ 
(B) CLOCK DRIVER 

(A) Main OSC in the shadowed Input frequency 
portion at C.D.: 1.2MHz 

OSC coil: Korin Giken-made 
MC-1C 10.5uH(23T) 
Core materialx235(+220ppm) 
Tank circuit capacitor 
Polystyrene film capacitor ipm) 
(-150ppm) 
1200pFx2 
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P MOS IC ..... 
1m1.-Yn1 

Rhythm Pattern Generator 

3006A 

@473C 

General Description 
Selectable rhythms: 8 rhythms 
Outputs for pattern generation: 6 outputs 
Time: Simple triple time, quadruple time 
s'teps: Simple triple time lirie: 6 steps 

Quadruple time line: 8 steps 
• Output pin for tempo lamp (TL output) 

Absolute MaxilllllDI Ratings at Ta=25:!:2°c unit 
Naximum Supply Voltage VGG -20 to +0.3 
Input Voltage vi -20 to +0.3 
Output Voltage VO Outut Tr OFF -20 to +0.3 
Allowable Power Dissipation Pd max Ta~6o0c 350 
Operating Temperature To pg -10 to +60 
Storage Temperature Tstg -40 to +125 

Allowable Operating Ranges at ta=25:!:2°c min typ max 
Supply Voltage VGG 1 Ta=-10to+6o0 c -18.7 -17-15.3 
High-Level Input Voltage VIH(1) 3to7 -0.6 

-1.0 VIH( 2) 2, 16 
Low-Level Input Voltaee VIL 2to7,16 VGG 
Input Transient Time tir•tif 16 
Operating Frequency f CLK 16 DC 

Electrical Characteristics at Ta:25:!:2°C,Vaa=-15.3 to 18.7V min typ 
High-Level Output Voltaee v0H 9to15 IoH=-0.5mA -0.5 
Output OFF Leak Current r 0L 9to15 Vo=Vaa+1V -20 
Input Current Ir 2to17,16 VIN=-10V -3 
Input Pull-up Resistance RIN 3to7 VIN=GND 25 

VIN=6V 
Current Dissipation IGG 1 Vaa=-18.7V -12 -6 

See the Test Circuit below. 
[Note] Current direction: Positive (No sign): Flowing into device 

Negative (-sign): Flowing out of device 

Current Dissipation Test Circuit Case Outline 3006A-D16IC 
(unit:mm) 

16 9 

0 
0 

-8.0 
15 

100 

max 
0 

750 

v 
v 
v 

mW 
OC 
OC 

unit 
v 
v 
v 
v 

usec 
Hz 

unit 
v 

uA 
uA 

kohm 
kohm 

mA 

f=2kHz G:::::::m m;i 
I I ~ Duty cycle 50J 

Pulse 
genera­tor 

984 

i-----19.2 __ __.. 

SANYO: DIP16 



LM8372 

Pin Connection and Pin Assignment 
INPUT IXJTPUT 

LM8372 

INPUT 

Equivalent Circuit Block Diagraa 
CLK 

START 

Input/Output Vaverol'llS 

START 

CLK 

{
RM6(HH) 

SWING 

RM3(BD) 

Rhythm pattern 
generator & 
selector 

TOP VIEW 

I 
(Open drain) 
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Rhythm Pattern 

Rhythm 

BEGUINE 

BOSSA-NOVA 

Rhythm Select 
Input 

LM8372 

Pattern 
Output 12345678 

RM4 0 r----'__:-----+-+-"--+-+--+--t---+--+-----1 
~6 0 0 0 0 0 0 0 0 
RMI 0 0 0 0 

Other pin="L" >---~-5-- ---+---O:___t---+---+-0~+-----+--+--0_-+--_ 
~2 0 0 0 0 
RM3 0 0 0 

~6 0 0 0 0 0 0 0 0 
RM5 0 0 0 

RS2= , r1- r--R;2-----r-o o o o o o o o 
Other pin="L" RM3 --r-0 r---t-----r-0 0 · o 

c------------i--- RM6 0 0 0 0 0 0 0 0 

986 

ROCK 

MARCH 

WALTZ 

BOSSA-ROCK 

RS3= 'H-- ~-- ---+----+-0=---t-+---t-+-0-t--_ 
Other pin="L" ~---- ___ Q_ _ 0 

RM3 0 0 0 0 
RM4 0 0 

f-----------+--+----+--+----+--+----+--+--
RS4= 'H RMI 0 0 

~ o_ 11 o Other pin=" L" t----------+----+--+-----+----r-- --+----+--+---

RM3 0 0 

RS5= -H :~~ __ _:___IXf---0-+--lt-I _o__,IX= 
Other pin="L" 1----RM-2_ ___ +-----t-- 0 0 f---

RM3 0 

~6 0 I 0 0 ~ _Ql_Q 
RS2='H t--RMl ____ -- - i 0 

o·o 
0 

RS 3~H' t----81\15 _______ 0 I 0 0 
other pin="I:" t---;;;;--- -- --+---c)- -010 ~0-+--0-+--0--+-----0--+--o__, 

l--R:M3___ 0 0 0 0 
f------------1---------j---- ~-+---+-+---+-+--+-+--

RM 4 0 0 
~~;~ :~: r- RM6 ____ ~~--i-- +--'o=--+_+o~)l--+--~o---+-J~o_ 

Other pin="L" r-___F<l111_ _____ +---t---+-O=--+-+--+--+--o_____,_ 
~2 0 0 

c------~-3---- - -t--6---r--
0 

SWING 

WALTZ-ROCK RS5= 'H' ~I 0 0 
r-~------t-----j-- r------r---t--- t---

Other pin="L" ~~--- 0 0 f---

~3 0 0 

RS4= 'H' ~4 -----t---0----T-IX ~f--

~-----~------~---·------~~-~--~-+----+--~~~ 

RM1 Snare drum 
RM2 Auto chord output 
RM3 Bass drum 

RM4 Cymbal 
RM5 Claves 
RM6 High hat 



LM8372 

Sample Application Circuit 

Integration circuit -11v 

1---'Cl.K~--+~~~~f_o_r~r_e~e_c~ting impuls~e-+--+--+--+-~ 

START SW 

Rhythm select 

RS4+ RS5 WALTZ-ROCK 
RS3+RS4 SWING 
RS2+RS3 BOSSA-ROCK 

Vas 

[Note] RL=15k to 45kohm 

L'.!< ___ J 

r----- -----, 
I I 
I I 
I I 

I 
I 

LED : 

I 
I I 
L _____ lg;_J 

Rt. 

Tempo lamp indicator 

HH 

CL 

CYM 

BO 

so 

..., 

.... 
::l 
() 

s.. ..... 
() 

Q) 
i:: 
0 

lo< 

s.. 
Q) 
M . .... 
:I:: 
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LM8471 l:iil P MOS LSI 

Rhythm Pattern Generator 

®456C 

The LM8471 is a P-channel MOS LSI designed for use in the auto rhythm section 
of electronic organs or rhythm instruments. 
It is capable of selecting 10 rhythms and driving 9 kinds of percussion 
instrument. It is also capable of providing 2 kinds of variation on each 
rhythm. These two kinds of variation can be played automatically. This means 
that 10 (rhythms) x 2 (variations) = 20 (rhythm patterns) are available. The 
rhythm tempo indicator (lighted every beat) makes it possible for you to know 
the rhythm tempo during the pause of playing and to restart playing smoothly. 

General Description 
Selectable rhythms: 
Steps: Simple triple time line: 

Quadruple time line: 
Outputs for tone generator drive: 
Outputs for auto chord: 
Output for tempo indicator: 

10 rhythms 
48 steps 
64 steps 
8 outputs 
3 outputs 
1 output (Lighted at the beginning of a 
bar during playing; lighted every beat 
during pausing) 

On-chip oscilla.tor (External C,R) 
With variation pins (VARI-A, VARI-B) 

Absolute Maximum Ratings 
Maximum Supply Voltage 
Maximum Input Voltage 
Operating Temperature 
Storage Temperature 

988 

at Ta:25±2°c 
VDDmax 
VI 
To pg 
Tstg 

-13 to +0.3 
-13 to +0.3 
-10 to +60 

-40 to +125 

Case Outline 3012A-D28IC 
(urdt:mm) 

unit 
v 
v 

OC 
OC 

l:::::::::::::~~ 
~~ ~ 

0.41 1.2 2.54 SANYO : 0 IP 2 8 



LM8471 

Ta=-10 to 
Allowable Operating 

Supply Voltage 
"H"-Level Input 

"L"-Level Input 

Ranges at 
VDD 
VIH(1) 
VIH(2) 
VIL 

RS1 to RS10 
START,VARI-A,VARI-B 
RS1 to RS10,START, 
VARI-A,VARI-B 

min 
+60°C -11 

-0.8 
-1.0 

VDD 

Input Pulse Rise Time tir (RS1 to RS10,START, 
VARI-A,VARI-B 

Input Pulse Fall Time RS1 to RS10,VARI-A,VARI-B 
START 2.0 

10 
18 

Operating Frequency 
External Resistance 
for OSC 

Electrical Characteristics at 
"H"-Level Input 
Output Leak Current 

CLK 
CLK 

to -11V min 
IoH=-0.5mA -0.5 
VoL=-10V -20 

Input Current START VIN=-10V -3 
Input Pull-up Resistance 
(VDD Side) 

RS1toRS10 VIN=GND 15 
VARI-A,VARI-B 20 

Supply Voltage Characteristic 6f(V) CLK 
of OSC Frequency 
Temperature Characteristic of 6f(Ta) CLK 
OSC Frequency 
Current Dissipation 

Pin Assignment and Pin Connection 
r----OUTPUr----~ 

VIN=GND 

VDD=-11V 

TOP VIEW 
'-,.-,~~~~~~~~~~~~~,4,,.--

8 V)~~~~~~~V)trcn ~j~~ 
>o:::a-a: IX UJ 

---INPUT~ 
OUTPUT 

RS1:WALTZ 
RS5:SWING 
RS9:SAMBA 

RS2:MARCH 
RS6:MAMBO 
RS10:BEGUINE 

RS: TANGO 
RS7:BOSSA-NOVA 

RS4:ROCK 
RS8:SLOW-ROCK 

RM1 :Cymbal 
RM4:Snare drum(SD) 
RM7:Bongo(BO) 

AC 1 : lower manual 

RM2:Low conga(LC) 
RM5:High hat(HH) 
RM8:Maraca(MA) 

AC2:pedal 1 

RM3:High conga(HC) 
RM6:Claves(CL) 
AC2+AC3:Bass drum(BD) 

AC3:pedal 5 

typ 
-10 

typ 

-5 

max 
-9 

0 
0 

-8.5 

50 

50 
50 

1000 
600 

unit 
v 
v 
v 
v 

ms 

ms 
ms 
Hz 

kohm 

max unit 
0 v 

uA 
uA 

400 kohm 
600 kohm 

mA 
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LM8471 

Internal Block Diagram 

Dit'ferentiation 
circuit ~------~ 

Fredi vider 

Decod.er 

rhythm 
pattern 

generator 
and 

rhythm 
selector 

'--~~o~~o-~~~-o 

V0D GND RSI RS2 -- - -RS10 

osc CLK 

E r-1 
0 ct1 .... c 
" bO > .... 
ct1"' 

~~ 
::1 .... 

"""" ., «) 

:>J:: 
0"' 

RMI 
RM2 

I ! 
M8 

Yoo 

Input/OUtput Wave~orms 

counter input 
wave form 

RM output 

tempo output 

AC output 

J1J1_ 
' ' ___ _,,,_...,. _ ____." r--/t 

~-K_-fl~: ~~~---,--,:r-R 
--~H ~>--------

Note: Holding input RS1 at "H"(Vss> level delivers RM1 (to RMS) output 
corresponding to RS1. 

990 



LM8471 

Sample Application Circuit 

Note: 

A+B pattern 
A pattern 
B pattern 

... .. 
>< .... 

:E 

Scale 
generator 

(1) R =15 to 45kohm 
(2) rke fall waveform of the signal applied 

to the START pin (pin 15) must be free 
from chattering. 
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P MOS IC 

~ Rhythm Pattern Generator 

~--
@470A 

Use 
Radio cassette tape recorders, stereos 
(Note) This IC has no auto chord outut because it is intended for use in audio 

equipment (other than keyboard instruments). For electronic organs, 
the LM8372 (rhythm pattern generator IC with auto chord output) is 
available. 

The LM8972 is classified into two groups according to supply voltage (VGG). 
A rank Vaa=-15V to -18.7V(operation from 17V) 
B rank Vaa=-6V to -15V(operation from 9V, 12V) 

General Description 
Selectable rhythms: 8 rhythms 
Outputs for pattern generation: 5 outputs 
Time: Simple triple time, quadruple time 
Steps: Simple triple time line: 6 steps 

Quadruple time line: 8 steps 
• Output for tempo lamp (TL output) 

Absolute Mazillum Ratings at 
Maximum Supply Voltage 
Input Voltage 

Ta=25:!::2°c 
Vaa 

Output Voltage 
Allowable Power Dissipation 
Operating Temperature 
Storage Temperature 

vi 
v 
P8max 
To pg 
Tstg 

Output Tr OFF 
Ta~6o0c 

-20 to +0.3 
-20 to +0.3 
-20 to +0.3 

350 
-10 to +60 

-40 to +125 

unit 
v 
v 
v 

mW 
OC 
OC 

Allowable Operating Ranges at Ta:25:!::2°c,Vss=OV min typ max unit 
Supply Voltage VGG 1 Ta=-10 to 6o0 c -18.7 -6.0 
High-Level Input Voltage VIH(l) 3to7 -0.6 0 

VIH( 2) 2, 16 -1.0 0 
Low-Level Input Voltage VIL 2to7,16 Vaa -5.5 
Input Transient Time tir•tif 16 15 
Operating Frequency f(CLK) 16 0.1 100 

Current Dissipation Test Circuit Case Outline 3006A-D16IC 
(unit:mm) 

f=2kHz 

Duty cycke 50J 
Pulse 
genera 
tor 

992 
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v 
v 
v 
v 

us 
Hz 



Electrical Characteristics 

High-Level Output Voltage 
Output OFF Leak Current 
Input Current 
Input Pull-up Resistance 
(VGG Side) 
Current Dissipation 

LM8972 

[LM8972 A] at Vaa=-15 to -18.7V,Ta=25°C,Vss=OV 

9, 1 0, 12to 15 
9,10,12to15 
2to7,16 
3to7 
3to7 
1 

See 

min typ max 
IoH=-0.5mA 
Vo:v00+1v 
VIN=-10V 
VIN=Vss 
VIN=-6V 

-0.5 0 
-20 
-3 

25k 
750k 

v00=-18.7v -12 
the Test Circuit 

-3 

below. 

Electrical Characteristics [LM8972 B] at Vaa=-10 to -15V,Ta=25°C,Vss=OV 

unit 
v 

uA 
uA 

ohm 
ohm 

mA 

min typ max unit 
High-Level Output Voltage VoH 9,10,12to15 IoH=-0.5mA -0.75 
Output OFF Leak Current IoL 9, 10, 12to15 Vo=Va~+1V -20 
Input Current Ir 2to7, 16 VIN=- OV -3 
Input Pull-up Resistance RrN 3to7 VIN=Vss 25k 
(VGG Side) to VGG 
Current Dissipation IGG Vaa=-15V -12 -2 

See the Test Circuit 
below. 

Electrical Characteristics [LM8972 B] at Vaa=-6 to -10V,Ta=25°C,Vss=OV 

v 
uA 
uA 

ohm 

mA 

min typ max unit 
High-Level Output Voltage VoH 9 , 1 0, 12to 15 IoH=-0.5mA -1.5 
Output OFF Leak Current IoL 9,10,12to15 Vo=Va~+1V -20 
Input Current Ir 2to7, 16 VrN=- OV -3 
Input Pull-up Resistance RIN 3to7 VIN=Vss 50k 
(VGG Side) to v0Y 
Current Dissipation 1GG v00=- ov -3.0 -1.0 

See the Test Circuit 
below. 

(Note) 1. Current direction: Positive (no sign): Flowing into device 
Negative (- sign): Flowing out of device 

v 
uA 
uA 

ohm 

mA 

2. When using the IC at VGG from -6V to -15V, the RS input pins (pins 
3 to 7) must not be open. 

3. The TEST pin (pin 11) must be connected to Vss· 

Pin Assignment and Pin Connection 
INPUT OUTPUT 

LM8972 

RS1: BEGUINE 
RS4: MARCH 
RS3+RS4: SWING 
RM1: Snare drum(SD) 
RM4: Claves(CL) 

RS2: BOSA-NOVA 
RS5: 'WALTZ 
RS4+RS5: WALTZ-ROCK 
RM2: Bass drum(BD) 
RM5: High hat(HH) 

RS3: ROCK 
RS2+RS3: BOSSA-ROCK 

RM3: Cymbal(CYM) 
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Equivalent Circuit Block Diagram 

Input/Output Waveforms 

START 

CLK 

{
RM5(HH) 

SWING 
RM2(BD) 

Tempo output(TL) 

994 

CLK 

Rhythm pattern 
generator & selector 

LM8972 

I 

RM1 

TEST 

TL 

(Open drain) 



LM8972 

Rhythm pattern generator & selector 

Rhythm 

BEGUINE; 

BOSSA-NOVA 

ROCK 

MARCH 

WALTZ 

BOSSA-ROCK 

SWING 

WALTZ-ROCK 

R~;(.thm Select 
I11yut 

RSl="H" 

Other pin="L" 

RS2= 11H11 

Other pin="L" 

RS3="H" 

Other pin="L" 

RS4= 11 H11 

Other pin="L" 

RSS= 11 H11 

I Other pin="L" 

RS2= "H" 
RS3= "H" 

.Other pin="L" 

RS3="H" 
RS4=· "H" 

Other pin="L" 

RS4= "H" 
RSS= 11 H11 

Other pin="L" 

3 4 5 6 7 8 

'-__ R_M_3 _____ -+---- 1 _Q_ _______ ---+--->----!----' 

RMS 
I---

0 0 0 0 0 0 - - -- -t---------t------+---- -- 0 0 ---+----
RMI 0 0 
RM4 0 0 

I------- --------+-- --+- --- -- -
RM2 0 

~~5_____ _Q_ 0 0 
RM4 0 

f---- ---- RM2 ------ --0 --+---

RMS 0 

0 
0 
0 

0 0 
0 

- --- 16 +----
0 

+--() 0 0 0 
0 

0 0 

I----- 0 0 0 0 0 0 0 
------- ---- -!-----+---- -+---+----+---+---+--~-+--~-+--~-.J 

RMI 0 0 
0 RM2 0 0 0 

___ RM_._3 ___ -t---0-t--~~---+-~0"--'---+---+---.J 
'---RM_l _____ -+---~----+--0---+-----+---<----+--~0---+----' 

RM2 0 

l--~.-5_ ___ ~_() ___ Q-+_Q__ 0 0 0 0 

1----~- ---~ 0 --+- 0 
f-----RM __ 4_ 0 0 0 

RM2 0 0 0 __Q 
RM3 

._-_-__ R_.M-=5-___ -__ -:~- ---+-0--f----,l-o-+--0'---+--+-o-+--l~l--l o 
RMI 0 

1----~RM:-c-2----+--o--+----+----+---+--o--+--+--o=+--j 

RM3 

RMI 

Rill2 

Pattern output name: RM1 snare drum, RH2 bass drum, RH3 cymbal, RM4 claves, RH5 
high hat. 

Sample Application Circuit 

Integration circuit for 17v 
1--'c,,,_LK"----+------r_e~j~e_ct_i~ng impluse 

Rhythm select 

r-o WALTZ 

t 
V55 

RS4+RS5 : WALTZ-ROCK 
RS3+RS4: SWING 
RS2+ RS3 : BCJSSP. -ROCK 

V55 

[Note]:RL=15k to 45kohm 

V55 

r------ ----1 

: : 
I I 
I I 

I 
I 
I 

LED I 
I 
I 
I 

------~-J 
Tempo lamp indicator 

HH .... 
CL ... 

" 0 
CVM .. ... 
BO 0 .. c 

0 ..,.. 
so 

995 





'1 I' 

lOMHz lOOMHz 

:II 
<D 
Pl 
0 w 
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