




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































TMM24256BP /BF-17, -20 

ELECTRIC SIGNATURE MODE 
Electric signature mode allows to read out a code from �T�~�~�2�4�2�5�6�B�P�/�B�F� which 

identifies its manufacturer and device type. 

The programming equipment may read out manufacturer code and device code from 

TMM24256BP/BF by using this mode before program operation and automatically set 

prcgram voltage (Vpp) and algorithm. 

Electric Signature mode is set up when 12Y is applied to address line A9 and the 

rest of address lines is set to VIL in read operation. Data ouptut in this con­

ditions is manufacturer code. Device code is identified when address AO is set to 

VIR. These two codes possess an odd parity with the parity bit of MSB (07). 

The following table shows electric signature of TMM24256BP/BF. 

�~�S� AO 07 06 05 04 03 02 01 00 HEX. 

SIGNATURE (10) (19) (18) (17) (16) (15) (13) (12) (ll) DATA 

Manufacture Code VIL 1 0 0 1 1 0 0 0 98 

Device Code VIR 0 1 0 1 0 1 0 0 54 

Notes: A9=12V±0.5V 

Al"'A8, AlO"'A14, CE, OE=VIL 
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OUTLINE DRA~JINGS (THM24256BP) 

28 15 

14 

TMM24256BP/BF-17, -20 

Unit in rnm 

15.24±O.25 

I 
I· 
II 

I.J +0.1 
! 1.02 5 - 0.0 5 

0-15" 

Note 1. Each lead pitch is 2.54mm. All leads are located within O.25mm of 

their true longitudinal position with respect No.1 and No.28 leads. 

2. This value is measured at the end of leads. 

3. All dimensions are in millimeters. 
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TMM24258BP/BF-17, -20 

OUTLINE DRAWINGS (TMM24256BF) 

Unit in mID 

28 15 

14 

I~ ~I ~11_ll.8_±O.3 ---:1 _-=I a~,--~~ 
~~ ~I T~ 

Note: Lead pitch is 1.27 and tolerance is ±0.12 against theoretical 

center of each lead that is obtained on the basis of No.1 and 

No.28 leads. 
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TOSHIBA MOS MEMORYPRO,D,UCTS 
TMM24512AP/Af-20, -25 

IDESCRIPTION! 

The TMM245l2AP I AF is a 65,536 words x 8 bits one time programmable read only memory. 
and molded in a 28 pin plastic package. The 1}~245l2AP/AF's access time is 200ns/ 
250ns, and has low power standby mode which reduces the power dissipation without 
increasing access time. The electrical characteristics and programming method are 
the same as U.V. EPROM ~27Sl2AD's. Once programed. the TMM24Sl2AP/AF can not be 
erased because of using plastic DIP without transparent window. 

!FEATURESI 

-20 I -25 
VCC SV±S% 
tACC 200ns I 2S0ns 
ICC2 l20mA 
ICCI 35mA 

IPIN CONNECTION! (TOP VIEW) 

vee 
Al4 
Al3 
AS 
A9 
All 
OE/Vpp 
AlO 
CE" 
07 

18 06 
17 05 
16 04 

GN 15 03 

IPIN NAI4ESI 

AO'" AlS Address Inputs 

00 "'07 Outputs (Inputs) 

CE Chip Enable Input 

O"'P"'/ OE/Vpp Enable Program 
Input Supply 

Voltage 

VCC 
Power Supply 
Voltage (+SV) 

GND Ground 

Full static operation 
• High speed programming mode I. n 
• Inputs and outputs TTL compatible 
• Pin compatible with ~27Sl2D/AD 
• Standard 2G pin DIP plastic package: 
• Plastic Flat Package 

1}~245l2AP 

~24Sl2AF 

ISLOCK DIAGRAH I 

Vpp GND Vee 00 01 02 03 04 05 06 07 

AO 
AI 
A2 
A3 
A4 
AS 
A6 
A7 
AS 
A9 

AlO 
All 
Al2 
A13 
Al4 
AIS 

It.10DE SELECTION! 

~ MODE 
Read 

Output Deselect 

Standby 

Program 

Program Inhibit 

Program Verify 

CE UC/vpp 
(20) (22) 

L L 

* H 

H * 
L Vpp 

H VPP 

L L 

vce 
(28) 

SV 

6Vl) 

6.2SV 
2) 

ARRAY 
65,S36XSbi ts 

00'" 07 
(11"'13. 15"-19) 

Data Out 

High Impedance 

High Impedance 

Data In 

High Impedance 

Data Out 

*: H or L 1); HIGH SPEED PROGRAMMING MODE I 
2); HIGH SPEED PROGRAMMING MODE n 

- K-17-
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TMM24512AP/AF-20, -25 

r'IAXI~lUM RATINGS 

SYMBOL ITEM RATING UNIT 

VCC VCC Power Supply Voltage -0.6",7.0 V 

Vpp Program Supply Voltage -0.6", 14.0 V 

VIN Input Voltage -0.6"'7.0 V 

VI / O Input/Output Voltage -0.6", 7.0 V 

PD Power Dissipation 1.0/0.6* W 

TSOLDER Soldering Temperature. Time 260. 10 °C.sec 

TSTG Storage Temperature -55'" 150 °c 

TOPR Operating Temperature 0'" 70 °c 

*; Plastic Flat Package 

READ OPERATION 

D.C. RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VIH Input High Voltage 2.0 - VCC+1.0 V 

VIL Input Low Voltage -0.3 - 0.8 V 

VCC VCC Power Supply Voltage 4.75 5.00 5.25 V 

D.C. AND OPERATING CHARACTERISTICS (Ta=O'" 70°C, VCC=5V±5%) 

SYMBOL PARAMETER CONDITION MIN. TYP. MAX. UNIT 

ILl Input Current VIWO", VCC - - ±10 lJA 

ICCI Supply Current (Standby) CE=VIH - - 35 rnA 

ICC2 Supply Current (Active) CE=VIL - - 120 rnA 

VOH Output High Voltage IOH=-400lJA 2.4 - - V 

VOL Output Low Voltage IOL =2.lrnA - - 0.4 V 

IpPI Vpp Current Vpp=O '" VCC+O. 6V - - ±10 lJA 

1L0 Output Leakage Current VOUT=0.4V'" Vce - - ±l0 lJA 

- K·18-



TMM24512AP/AF-20, -25 

A.C. CHARACTERISTICS (Ta=O"" 70°C, VCC=5V±5%) 

SYMBOL PARM-IETER 
THH245l2AP/AF-20 TMM245l2AP/AF-25 

UNIT 
HIN. l1AX. MIN. l1AX. 

tACC Address Access Time - 200 - 250 ns 
tCE CE to Output Valid - 200 - 250 ns 

tOE OE to Output Valid - 70 - 100 ns 

tOFl CE to Output in High-Z 0 60 0 90 ns 

tOF2 OE to Output in Righ-Z 0 60 0 90 ns 
tOR Output Oata Hold Time 0 - 0 - ns 

A.C. TEST CONDITIONS 
Output Load 1 TTL Gate and CL=lOOpF 

Input Pulse Rise and Fall Time 10ns Max. 

Input Pulse Levels 0.45V"" 2.4V 

• Timing Measurement Reference Level: Inputs O.SV and 2.0V, Outputs O.SV and 2.0V 

CAPACITANCE* (Ta=25°C, f=lMHz) 

SYMBOL PARM-IETER TEST CONDITION MIN. TYP. MAX. UNIT 

CINl Input Capacitance VIN=OV - 4 6 pF 

CIN2 OE/Vpp Input Capacitance VIN=OV - 50 60 pF 

COUT Output Capacitance VOUT=OV - S 12 pF 

* This parameter is periodically sampled and is not 100% tested. 

TI~lING WAVEFORr.1S (REAO) 

teE 

00-07 
HIGH Z 

DATA OUTPUT 
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TMM24512AP/AF-20, -25 

PROGRA~l OPERATION (HIGH SPEED PROGRA}lliING MODE I) 

D.C. RECQt'1I4ENDED OPERATING CONDITIONS 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VIH Input High Voltage 2.0 - VCc+l. O V 
VIL Input Low Voltage -0.3 - 0.8 V 

VCC VCC Power Supply Voltage 5.75 6.0 6.25 V 

VPP VPP Power Supply Voltage 12.0 12.5 13.0 V 

D C. AND OPERATING CHARACTERISTICS (Ta=25±5°C, VCc=6V±0.25V, Vpp=12.5V±0.5V) 
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

ILl Input Current VIN=O'V VCC - - ±10 ].JA 
VOH Output High Voltage IOH=-400].JA 2.4 - - V 

VOL Output Low Vol.tage IOL=2.lmA - - 0.4 V 

ICC VCC Supply Current - - - 120 rnA 

IpP2 VPP Supply Current Vpp=13.0V - - 50 rnA 

A.C. PROGRA~1tHNG CHARACTERISTICS (Ta=25±5°C, VCC=6V±0.25V, Vpp=12.5V±0.5V) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

tAS Address Setup Time - 2 - -
tAH Address Hold Time - 2 - -
tOES OE/Vpp Setup Time - 2 - -
tOEH OE/Vpp Hold Time - 2 - -
tpRT OE/Vpp Pulse Rise Time - 50 - -
tDS Data Setup Time - 2 - -
tDH Data Hold Time - 2 - -
tVR ITE/Vpp Recovery Time - 2 - -
tvcs VCC Setup Time - 2 - -
tpw Initial Program Pulse Width CE=VIL. OE/Vpp=Vpp 0.95 1.0 1.05 

topw Overprogram Pulse Width Note 1 2.85 3.0 78.75 

tDV Data Valid from CE OE/VpP=VIL - - 1 
tDF CE to Output in High-Z OE/VpP=VIL - - 130 

A.C. TEST CONDITIONS 

• Output Load 1 TTL Gate and CL (lOOpF) 
Input Pulse Rise and Fall Times IOns Max . 

• Input Pulse Levels 0.45V'V 2.4V 
Timing Measurement Reference Level: Input 0.8V and 2.0V, Output 0.8V and 2.OV 

Note 1: The length of the overprogram pulse may vary as a function of the counter 
value X. 

- K-20-
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TI124512AP/AF-20, -25 

PROGRAl1 OPERATION (HIGH SPEED PROGRAHMING MODE IT) 

D.C. RECDr1t,lENDED OPERATING CONDITIONS 

SYMBOL PARAMETER HIN. TYP. MAX. UNIT 
VIR Input High Voltage 2.0 - VCC+l.O V 
VIL Input Low Voltage -0.3 - 0.8 V 
VCC VCC Power Supply Voltage 6.0 6.25 6.5 V 
VPP VPP Power Supply Voltage 12.5 12.75 l3.0 V 

D.C. AND OPERATING CHARACTERISTICS (Ta=25±5°C, VCC=6.25V±0.25V, Vpp=12.75V±0.25V) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 
ILl Input Current VIN=O", VCC - - ±10 IJA 
VOH Output High Voltage IOH=-4OOIJA 2.4 - - V 

VOL Output Low Voltage IOL=2.1rnA - - 0.4 V 

ICC VCC Supply Current - - - 120 rnA 
IpP2 VPP Supply Current Vpp=l3.0V - - 50 rnA 

A.C. PROGRAI~tHNG CHARACTERISTICS (Ta=25±5°C, VCC=6.25V±0.25V, Vpp=12.75V±0.25V) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

tAS Address Setup Time - 2 - - IJS 

tAH Address Hold Time - 2 - - j.IS 
tOES OE/Vpp Setup Time - 2 - - IJS 

tOEH OE/Vpp Hold Time - 2 - - IJS 

tpRT OE/Vpp Pulse Rise Time - 50 - - ns 
t DS Data Setup Time - 2 - - IJS 
tDH Data Hold Time - 2 - - IJs 
tVR OE/Vpp Recovery Time - 2 - - IJs 

tvcs VCC Setup Time - 2 - - IJs 
tpw Program Pulse Width CE=VIL , OE/Vpp=Vpp 0.095 0.1 0.105 ms 

tDV Data Valid from CE OE/VpP=VIL - - 1 IJs 
tDF CE to Output in High-Z OE/VpP=VIL - - 130 ns 

A.C. TEST CONDITIONS 

• Output load 1 TTL Gate and CL (lOOpF) 

• Input Pulse Rise and Fall Times IOns Hax. 

• Input Pulse Levels 0.45V'V 2.4V 

• Timing Measurement Reference Level: Input O.8V and 2.0V, Output 0.8V and 2.0V 
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TMM24512AP/AF-20, -25 

TIf.1ING HAVEFORI·1S (PROGRAM) 

HIGH SPEED PROGRA}~jING MODE I (Vee=6V±O.25V, Vpp=12.5V±O.5V) 

HIGH SPEED PROGRAMMING MODE IT (Vee=6.25V±O.25V, Vpp=12.75V±O.25V) 

AO-.US X I 

~ , I tVR t .ill 

~ \ / 
1

10m 
tpRT 

~ ~ 
OE/Vpp II \ 

I 

I~r- too tDY 2E -
00-07 

I J DIN STABLE DOUT VALID 
I \ I( 

I 

Vee tyes PROGRA.\( PROGRAM VERIFY 

I 

Note 1. Vee must be applied simultaneously or before Vpp and cut off 

simultaneously of after Vpp. 

2. Removing the device from socket and setting the device in socket 

with Vpp=12.5V±O.5V or Vpp=12.75V±O.25V may cause permanent damage 

to the device. 

3. The Vpp supply voltage is permitted up to l4V for program operation. 

So the voltage over l4V should not be applied to the Vpp terminal. 

When the switching pulse voltage is applied to the Vpp terminal, 

the overshoot voltage of its pulse should not be exceeded l4V. 
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TI1M24512AP/AF-ZO, -25 

OPERATION INFOR/'-1ATION 

The 1}lli24512AP/AF's six operation modes are listed in the following table. 

Mode selection can be achieved by applying TTL level signal to all inputs. 

R) CE 

MODE (20) 

Read L 
Read Operation 

Output Deselect * (Ta=O", 70°C) 
Standby H 

Program L 
Program Operation 

(Ta=25±5°C) 
Program Inhibit H 

Program Verify L 

Note: H; VIH. L; VIL. *; VIH or VIL 

READ rl0DE 

OE/Vpp VCC 00", 07 
POWER 

(22) (28) (11"'13. 15'" 19) 
L Data Out 

Active 
H 5V High Impedance 

* High Impedance Standby 

Vpp 
6V1) 

Data In 

Vpp High Impedance Active 

L 6.25V2) Data Out 

1); HIGH SPEED PROGRAMMING MODE I 

2); HIGH SPEED PORGRAMMING MODE E 

The T~lli24512AP/AF has two control functions. The chip enable (CE) controls the 

operation power and should be used for device selection. The output enable (OE) 

control the output buffers. independent of device selection. Assuming the CE=OE=VIL. 

the output data is valid at the outputs after address access time from stabilizing 

of all addresses. The CE to ouptput valid (tCE) is equal to the address access time 

(tACC). Assuming that CE=VIL and all addresses are valid, the output data is valid 

at the outputs after tOE from the falling edge of OE. 

OUTPUT DESELECT MODE 

Assuming that CE=VIH or OE=VIH, the outputs will be in a high impedance state. 

So two or more TMM24512AP/AF's can be connected together on a common bus line. 

When CE is decoded for device selection. all deselected devices are in low power 

standby mode. 

- K-23-



TMM24512AP/AF-20, -25 

STANDBY ~'10DE 

The T~ill245l2AP/AF has a low power standby mode controlled by the CE signal. 

By applying a high level to the CE input, the Trill245l2AP/AF is placed in the standby 

mode which reduce the operating current to 35mA from l20mA (about 70% reduction) by 

applying TTL-high level and then the outputs are in a high impedance state, 

independent of the OE inputs. 

PROGRAM NODE 

Initially, when received by customers, all bits of the TMM245l2AP/AF are in the 

"I" state which is erased state. Therefore the program operation is to introduce 

"D's" data into the desired bit locations by electrically programming. The TMM::45l2AP/AF 

is in the programming mode when the OE/Vpp input is at l2.5V or l2.75V and CE is at 

TTL-Low level. The T~ill245l2AP/AF can be programmed any location at anytime either 

individually, sequentially, or at random. 

PROGRAt·' VERIFY ~10DE 

The verify mode is to check that desired data is correctly programmed on the 

programmed bits. 

The verify is accomplished with CE at VIL and OE/Vpp at VIL' 

PROGRAt,' INHIBIT HODE 

Under the condition that program voltage (12.5V or l2.75V) is applied to Vpp 

terminal, a TTL high level CE input inhibits the TMM245l2AP/AF from being programmed. 

Programming of two or more TMM245l2AP/AF's in parallel with different data is easily 

accomplished. That is, all inputs except for CE and OE may be commonly connected, 

and a TTL Low level program pulse is applied to the CE of the desired device only 

and TTL high level signal is applied to the other devices. 
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rmM24512AP/AF-20, -25 

HIGH SPEED PROGRAMrmlG ~10DE I 

This high speed programming mode I is performed at vCC=6.aV and OE/Vpp=12.5V 

The programming is achieved by applying a single TTL low level lms pulse to the CE 

input after addresses and data are stable. Then the programmed data is verified 

by using Program Verify Mode. 

If the programmed data is not correct, another program pulse of lms is applied and 

then the programmed data is verified. This should be repeated until the program 

operates correctly (max. 25 times). 

After correctly programming the selected address, the additional program pulse with 

pulse width 3 times that needed for initial programming is applied. 

When programming has been completed, the data in all addresses should be verified 

with VCC=5V. 

HIGH SPEED PROGRAt1MI NG MODE II 

The program time can be greatly decreased by using this high speed programming 

mode II:. This high speed programming mode II: is performed at VCC=6. 25V and OE/Vpp= 

12.75V. The programming is achieved by applying a single TTL Tow level a.lms pulse 

to the CE input after addresses and data stable. Then the programmed data is 

verified by using Program Verify Mode. 

If the programmed data is not correct, another program pulse of a.lms is applied 

and then the programmed data is verified. This should be repeated until the program 

operates correctly (max. 25 times). 

When programming has been completed, the data in all addresses should be verified 

with VCC=5V. 
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TMM24512AP/AF-20, -25 

HIGH SPEED PROGRANMING MODE I FLOW CHART 

ADDRESS 
=NEXT ADDRESS 

OVERPROGRAM 3X PULSES OF Imse c 
OR ONE PULSE OF 3X msec DURATION 

NO 

- K-26-
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TMM24512AP/AF-28, -25 

HIGH SPEED PROGRAf.1mNG MODE n FLOW CHART 

NG 
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TMM24512AP/AF-20, -25 

ELECTRIC SIGNATURE MODE 

Electric signature mode allows to read out a code from TMM245l2AP/AF which 

identifies its manufacturer and device type. 

The programming equipment may read out manufacturer code and device code from 

TMM245l2AP/AF by using this mode before program operation and automatically set 

program voltage (Vpp) and algorithm. 

Electric Signature mode is set up when l2V is applied to address line A9 and the 

rest of address lines is set to VIL in read operation. Data output in this conditions 

is manufacturer code. Device code is identified when address AO is set to VIH. 

These two codes possess an odd parity with the parity bit of MSB (07). 

The f.llowing table shows electric signature of TMM245l2AP/AF. 

PINS AO 07 06 05 04 03 02 01 00 HEX. 

SIGNATURE (10) (19) (18) (17) (16) (15) (13) (12) (11) DATA 

Manufacture Code VIL 1 0 0 1 1 0 0 0 98 

Device Code VIR 0 0 0 1 0 1 0 1 15 

Notes: A9=12V±0.5V 

AI'" A8. AlO'" Al5. CEo OE=VIL 
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OUTLINE DRAWINGS (TMM245l2AP) 

28 15 

14 

0.S±0.15 2.54 ±0.25 

!.4±0.1 5 

I 
I, 
II 
IJ 

TMM24512AP/AF-20, -25 

Unit in mm 

15.24±025 

II +0.1 ~.25 -0.05 

Note 1. Each lead pitch is 2.54mm. All leads are located within 0.25mm of 

their true longitudinal position with respect No.1 and No.28 leads. 

2. This value is measured at the end of leads. 

3. All dimensions are in millimeters. 
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TOSHIBA MOS MEMORY PRODUCTS 
TC54256AP I AF-150 

I OESCR I PTION I 
The TC54256AP/AF is a 32,768 word>< 8 bit one time programmable read only memory, and 
molded in a 28 pin plastic package. The TC54256AP/AF's access time is l50ns and has 
low power standby mode which reduces the power dissipation without increasing access 
time. The electrical characteristics and programming method are the same as U.V. 
EPROM TC57256AD's. Once programed, the TC54256AP/AF can not be erased because of 
using plastic DIP without transparent window. 

IFEATURES! 

Peripheral circuit: CMOS 
Memory cell : N-MOS 
Low power dissipation 
Active: 30mA/6.7MHz 
Standby: 100IJA 

Fast access time: l50ns 
Single 5V power supply 
Full static operation 

Pin compatible with ROM TC53257P, TMM23256P, 
EPROM TMM27256D/AD, TC57256D/AD, One time 
PROM 1}M24256P/AP and TC54256P 

Standard 28 pin DIP plastic package: 
TC54256AP 

Plastic Flat Package: TC54256AF 

High speed programming mode I, IT 
Inputs and outputs TTL compatiblA IBLOCK OIAGRA~11 

!PIN CONNECTIONI (TOP VIEW) 

Vcc 
Al4 
AI3 
A8 
A9 

A4 All 
A3 OE 

AID 
Al CE 
AD 07 
00 06 
01 05 
02 04 

03 

I PIN NAW=SJ ~ 

A (Y\,Al 4 Address Inputs 
00'007 OU.!:.Euts (Inputs) 

CE Chip Enable Input 
OE Output Enable Input 

VPP Program Supply 
Voltage 

VCC VCC Supply Voltage 
(+5V) 

GND Ground 

Vpp GND vee 
00 01 02 03 04 OS 06 07 

AO ~J ~ ..• 

Al 
A2 
A3 
A4 
AS 
A6 
A7 
A8 
A9 

AlO 
All 
A12 
A13 
A14 

lMOOE SELECTIONI 

~N 
MODE 
Read 
Output Deselect 
Standby 
Program 
Program Inhibit 
Program Verify 

CE OE 
(20) (22) 

L L 

* H 

H * 
L H 
H H 

* L 

VPP VCC 00'" 07 
(1) (28) (lh13, 15'019) 

Data Out 
5V 5V High Impedance 

High Impedance 

l2.S~ 6~) Data In 

2) 2) High Impedance 
l2.75V 10·25 Data Out 

* H or L 1); HIGH SPEED PROGRAM MODE I, 
2); HIGH SPEED PROGRAM MODE IT 

- K-31 -
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TC54256API AF-150 

MAXIMUM RATINGS 

SYMBOL ITEM RATING UNIT 

Vee Vee Power Supply Voltage -0.6", 7.0 V 

VPP Program Supply Voltage -0.6 "'14.0 V 

VIN Input Voltage -0.6 '" 7 . 0 V 

VI/O Input/Output Voltage -0 . 6 '" V ee+O . 5 V 

PD Power Dissipation 1.5 W 

TSOLDER Soldering Temperature Time 260 • 10 DC • sec 

TSTRG Storage Temperature -65 '" 125 °e 

TOPR Operating Temperature -40'" 85 DC 

READ OPERATION 

DC RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VIH Input High Voltage 2.2 - Vee+O.3 

VIL Input Low Voltage -0.3 - 0.8 
V 

Vee Vee Power Supply Voltage 4.50 5.00 5.50 

Vpp Vpp Power Supply Voltage Vee-0 . 6 Vee Vce+0. 6 

DC and OPERATING CHARACTERISTICS (Ta=-40 "'85°C, Vee=5V±l0%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

ILl Input Current VIN=OV '" Vce - - ±10 lJA 

ICCOl 
eE=OV 

f=6.7MHz - - 30 
Operating Current mA 

ICC02 f=lMHz - - 15 

ICCSI CE=VIH - - 1 mA 

ICCS2 
Standby Current 

CE=Vee-0.2V - - 100 lJA 

VOR Output High Voltage IOH=-400lJA 2.4 - - V 

VOL Output Low Voltage IOL=2.1mA - - 0.4 V 

IpPl Vpp Current Vpp=VCC±0.6V - - ±l0 lJA 

110 Output Leakage Current VOUT=0.4V"'Vee - - ±10 lJA 
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TC54256AP/AF-150 

AC CHARACTERISTICS (Ta=-40'" 85°C, VCC=5V±10%, Vpp=VCC±0.6V) 

SYMBOL Pl,RAHETER TEST COl'.'UITION MIN. Mi\.X. l'~nT 

tACC Address Access Time CE=OE=VIL - 150 

tCE CE to Output Valid OE=VIL - 150 

tOE OE to Output Valid CE=V1L - 70 

tDFl CE to Output in 
ns 

High-Z OE=VIL 0 60 

tDF2 OE to Output in High-Z CE=VIL 0 60 

tOH Output Data in Hold Time CE=OE=VIL 0 -

AC TEST CONDITIONS 

Output Load 1 TTL Gate and CL=lOOpF 

Input Pulse Rise and Fall Times 10ns Max. 

Input Pulse Levels· 0.45V'V 2.4V 

• Timing Measurement Reference Level: Inputs 0.8V and 2.2V, Outputs 0.8V and 2.0V 

CAPACITANCE * (Ta=25°C, f=IMHz) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. HAX. UNIT 

CIN Input Capacitance VIN=OV - 4 6 
pF 

COUT Output Capacitance VOUT=OV - 8 12 

* This parameter is periodically sampled and is not 100% tested. 

TIMING WAVEFORMS (READ) 

AO-AI4 

tOE 

HI<E Z 
DATA OUTPUTS 00-07 
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TC54256AP/AF-150 

IHIGH SPEED PROGRAM M~ 

DC RECOMMENDED OPERATING CONDIT]ONS 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VIH Input High Voltage 2.2 - VCc+l. O V 

VlL Input Low Voltage -0.3 - 0.8 V 
~-

VCC VCC Power Supply Voltage 5.75 6.0 6.25 V 
f--V 

Vpp Power Supply Vol ta ge 12.0 12.5 13.0 V pp 

DC and OPERATING CHARACTERISTICS (Ta=25±5°C, Vcc=6V±0.25V, Vpp=12.SV±0.SV) 

SYMBOL PARM1ETFR TEST CONDITION MIN. TYP. MAX. 

ILl Input Current VIN=O "'VCC - - ±10 

VOH Output High Voltage IOW-400lJA 2.4 - -
1------'----- ~-~-

VOL Output Low Voltage IOL =2 . lOlA - - 0.4 
f---

ICC VCC Supply Current - - - 30 
1------'-' -.~-

IpP2 Vpp Supply Current Vpp=13.0V - - 50 

VID A9 Auto Select Voltage - ll.5 12.0 12.5 

AC PROGRAMMI NG CHARACTER] STI CS (Ta=25±S ° C, Vcc=6V±0. 25V, Vpp=12. SV±o. 5V) 

SYMBOL PARPl'lETER 

tAS Address Setup Time 
'------ 1----------

tAB Address Hold Time 

tCES CE Setup Time 
--

tCEH CE Hold Tj_me 

tOES OE Setup Time 

tDS Data Setup Time 

tDH Data Hold Time 

tvpS Vpp Setup Time 

tvcs Vcc Setup Time 

tpw Initial Program Pulse Width 

topw Overprogram Pulse Width 
-

tOE OE to Output Valid 
t DFP OE to Output in High-Z 

AC TEST CONDITIONS 
Output Load 
Input Pulse Rise and Fall Times 
Input Pulse Levels 

TEST CONDITION MIN. 

- I 2 
-----

- 2 

- 0 

- 0 

- 2 

- 2 

- 2 

- 2 

- 2 

CE=VIL, OE=VIH 0.95 

Note 1 2.85 

CE=VIH -
CE=VIH -

1 TTL Gate and CL (IOOpF) 
IOns Max. 
0.45V'V2.4V 

TYP. MAX. 

- -
----

- -

- -
- -

- -
- -
- -

- -
- -
1 1. 05 

3 78.75 

- 100 

- 90 

UNIT 

lJA 

V 

V 

rnA 

rnA 

V 

UNIT 

lJS 
---

118 

ns 

ns 

lJS 

)JS 

)JS 

)JS 

).JS 

ms 

ms 

ns 

ns 

Timing Measurement RLference Level: Input 0.8V and 2.2V, Output a.sv and 2.0V 

Note 1: The length of the overprogram pulse may vary as a function of the counter 
value X. 
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TC54256AP I AF-150 

IHIGH SPEED PROGRAM OPERATI~ 

DC RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VIH Input High Voltage 2.2 - Vce+l. 0 V 

VIL Input Low Voltage -0.3 - O.B V 

Vec VCC Power Supply Voltage 6.00 6.25 6.50 V 
\'pp \'pp Power Supply Voltage 12.50 12.75 13.00 \. 

DC AND OPERATING CHARACTERISTICS (Ta=25±SoC, Vcc=6.25±0.2SV, Vpp=12.7S±0.25V) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. HAX. UNIT 

ILl Input Current VIN=O '" VCC - - flO fJA 

VOH Output High Voltage IOH=- 4OOfJ A 2.4 - - \' 

VOL Output Low Voltage IOL=2.1rnA - - 0.4 V 

ICC VCC Supply Current - - - 30 rnA 

IpP2 Vpp Supply Current Vpp=13.0V - - 50 rnA 

VID 119 Auto Select Voltage - 1l.S 12.0 12.5 V 

AC PROGRAMMING CHARACTERISTICS (Ta=25±5°e, Vce=6.25±0.25V, Vpp=12.75±0.25V) 

SYMBOL PAPAMETER TEST CONDITIOl\ MIN. TYP. MAX. UNIT 

tAS Address Setup Time - 2 - - fJS 

tAB Address Hold Time - 2 - - us 

tCES CE Setup Time - 0 - - ns 
-~ 

tCEH CE Hold Time - 0 - - ns 
t DS Data Setup Time - 2 - - I fJS 

tDH Data Hold Time - 2 - I - fJS , 
tvpS Vpp Setup Time - 2 - I - ].JS 

tvcs Vec Setup Time - 2 - - fJS 

tp1,r Program Pulse Width CE=VIL' OE=VIH 0.095 0.1 0.105 ms 

tOE OE to Output Valid CE=VIH - - 100 ns 

tDEP OE to Output in High-Z CE=VIH - - 90 ns 

AC TEST CONDITIONS 

Output Load 1 TTL Gate and eL (lOOpF) 

Input Pulse Rise and Fall Time IOns Max. 

Input Pulse Levels 0.4sV to 2.4v 

Timing Measurement Reference Level: Input O.BV and 2.2V, Output O.Bv and 2.0V 
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TC5425&AP/ AF-150 

TIMING WAVEFORMS (PROGRAM) 

HIGH SPEED PROGRAM MODE I (Vee=6V±O.25V, Vpp=12.5V±O.5V) 

HIGH SPEED PROGRAM MODE IT (Vee=6.25V±O.25V, Vpp=12.75V±O.25V) 

AO-Al4 x L 
tAS tpw ~ 
~O , 

~ 'XWb tcn :'1 'IXX>' tCES r "'l 

~ 
tDEP 

I tDH 

"\ 
tDS 

tOE 

00-07 DIN STABLE Dour VALID 

vPP 
tvps 

I 

--.I tvcs PROGRAM PROGRAM VERIFY .1 
I 

Vee 

Note 1. Vee must be applied simultaneously or before Vpp and cut off simultaneously 

or after Vpp. 

2. Removing the device from socket and setting the device in socket with 

Vpp=12.5V (12.75V) may cause permanent damage to the device. 

3. The Vpp supply voltage is permitted up to l4V for program operation. 

So the voltage over l4V should not be applied to the Vpp terminal. 

When the switching pulse voltage is applied to the Vpp terminal, the 

overshoot voltage of its pulse should not be exceeded l4V. 
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TC54258A'/AF-150 

IOPERATION INFORMATION I 

The TC54256AP/AF's six operation modes are listed in the following table. 
Mode selection can be achieved by applying TTL level signal to all inputs. 

~R) CE OE VPP VCC 00 'I.> 07 
MODE (20) (22) (1) (28) 11 '1.>13. 15'1.>19) 

Read L L Data Out 
Read Operation 
(Ta=-4O'V8S·C) Output Deselect * H sv SV High Impedance . 

Standby H * High Impedance 

Program L H 1) 1) Data In 
Program Operation 2.SV 6v 
(Ta=2S±5°C) Pre gram Inhibit H H 2) 2) High Impedance 

Program Verify * L 2.7SV 6.2SV Data Out 

1); HIGH SPEED PROGRAM MODE I 
Hote: H; VIH. L; VIL. *; VIH or VIL • 2); HIGH SPEED PROGRAM MODE IT 

IREAD MODE I 

POWER 

Active 

Standby 

Active 

The TC.542.56Al'/AF has two control functions. The chip enable (fE) controls the 
operation power and should be used for device selection. 
The output enable (OE) controls the output buffers, independent of device selection. 
Assuming that fE=OE=VIL, the output data is valid at the outputs after address 
access time from stabilizing of all addresses. 
The CE to output valid (tCE) is equal to the address access time (tACC)' 
Assuming that CE=VIL and all addresses are valid, the output data is valid at the 
outputs after tOE from the falling edge of OE. 

IOUTPUT DESELECT MODEl 

Assuming that CE=VIH or OE=VIH. the outputs will be in a high impedance state. 
So two or more TC542S6AP/AF's can be connected together on a common bus line. 
When CE is decoded for device selection, all deselected devices are in low power 
standby mode. 

ISTANDBY MODEl 

The TCS42S6AP/AF has a low power standby mode controlled by the CE signal. 
By applying a high level to the CE input, the TC54256AP/AF is placed in the standby 
mode which reduce the operating current to lOOuA by applying MOS-high level (VCC) 
and then the outputs are in a high impedance state, independent of the OE inputs. 
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TC54256API AF-150 

I PROGRAM MODEl 

Initially, when received by customers, all bits of the TC54256AP/AF are in the 
"1" state which is erased state. 
Therefore the program operation is to introduce "O's" data into the desired bit 
locations by electrically programming. 
The TC54256AP/AF is in the programming mode when the Vpp input i"s at l2.5V and EE is 
at TTL-Low level under OE~VIH' 
The TC54256AP/AF can be programmed any location at anytime either individually, 
sequentially, or at random. 

iPROGRAM VERIF~ 

The verify mode is to check that desired data is correctly programmed on the 
prograrmned bits. 
The verify is accomplished with OE at VIL and CE at VIH or VIL' 

~AM INHIBIT MODEl 

Under the condition that the program voltage (+12.5V or +12.75V) is applied to 
Vpp terminal, a TTL high level CE input inhibits the TC54256AP/AF from being programmed. 
Programming of two or more TC54256AP/AF's in parallel with different data is easily 
accomplished. That is, all inputs except for CE and OE may be commonly connected, and 
a TTL Low level program pulse is applied to the CE of the desired device only and TTL 
high level signal is applied to the other devices. 

iHIGH SPEED PROGRAM MODE II 

The program time can be greatly decreased by using this high speed programming 
mode. The device is set up in the high speed programming mode when the programming 
voltage (+12.5V) is applied to the Vpp terminal with VCc=6V. 
The programming is achieved by applying a single TTL low level lms pulse to the CE 
input after addresses and data are stable. Then the programmed data is verified by 
using Program Verify Mode. 
If the programmed data is not correct, another program pulse of lms is applied and 
then the programmed data is verified. This should be repeated until the program 
operates correctly (max. 25 times). 
After correctly programming the selected address, the additional program pulse with 
width of 3 times more than that needed for initial programming is applied. 
When programming has been completed, the data in all addresses should be verified with 
VCC~Vpp=5V. 
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TC54256AP/AF-150 

ffir G H SP E ED PROGRAr~ MOD E::J!J 

The device is set up in the high speed programming mode when the programming 

voltage (+12.75V) is applied to the Vpp terminal with VCC=6.2SV. 

The programming is achieved by applying a single TTL low level O.lms pulse the CE 

input after addresses and data are stable. Then the programmed data is verified 

by using Program Verify Mode. 

If the programmed data is not correct, another program pulse of O.lms is applied 

and then programmed data is verified. This should be repeated until the program 

operates correctly (max. 25 times). 

h~en programming has been completed, the data in all addresses should be verified 

"dth VCC=Vpp=SV. 
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TC54256API AF-150 

IHIGH SPEED PROGRAM MODE II 
FLOW CHART 

ADDRESS = 
NEXT ADDRESS 

NG 

OVERPROGRAM 3X PULSES OF 1 msec 
OR ONE PULSE OF 3X msec DURATION 

NG 

NO 

NG 
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TC54256AP/AF-150 

IHIGH SPEED PROGRAM MODE ITI 

FLOW CHART 

NG 

NO 
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lC54256AP I AF-150 

ELECTRIC SIGNATURE MODE 

Electric signature mode allows to read out a code from TC54256AP/AF which 

identifies its manufacturer and device type. 

The programming equipment may read out manufacturer code and device code from 

TC54256AP/AF by using this mode before program operation and automatically set 

program voltage (Vpp ) and algoritl~. 

Electric Signature mode is set up when l2V is applied to address line A9 and the 

rest of address lines is set to VIL in read operation. Data output in this 

conditions is manufacturer code. Device code is identified when address AO is 

set to VIH. These two codes possess an odd parity with the parity bit of MSB 

(07). The following table shows electric signature of TC54256AP/AF. 

~ 
AO 07 06 05 04 03 02 01 00 HEX. 

SIGNATURE (10) (19 ) (18) (17) (16 ) (15 ) (13 ) (12) (ll) DATA 

Manufacture Code VIL 1 0 0 1 1 0 0 0 98 

Devic e Code VII-I 1 1 0 0 0 1 0 0 C4 

Notes: A9=12V±0.5V 

Al 'V A8, AlO 0" A14, CE, OE=VlL 
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OUTLINE DRAWINGS (DIP28-P-600) 

• TC54256AP 

28 15 

14 

37.0±0.2 

1,-----------------......... '- ~ 
+I 
o 

'" 1.99TYP. -!-~~:.:.. ~1~~I-0.2-5-@~1 ~ 
lA± 0.1 M 

TC54258API AF-151 

Unit in rnm 

o 

'" 
I 

-r--~~~----+ 0 

Note 1. Each lead pitch is 2.54mm. All leads are located within O.25mm of 

their true longitudinal position with respect No.1 and No.28 leads. 

2. This value is measured at the end of leads. 

3. All dimensions ,are in millimeters. 
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TC54258API Af-150 

OUTLINE DRAWINGS (SOP28-P-450) 

. TC54256AF 

l.OTYP. .II,0043±Ool J$IOo25®/ 

N 
o 
+I 
IX) 

oci 

Unit in nun 

. -

Note: Lead pitch is 1.27 and tolerance is ±O.12 against theoretical center 

of each lead that is obtained on the vasis of No.1 and No.28 leads. 
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TOSHIBA MOS MEMO'RY PRODUCTS 

IDESCRIPTIONI 

TC54512AP-17, TC54512AF-17 
TC54512AP-20, TC54512A~20 

The TC54512AP/AF is a 65,536 word x 8 bit CHOS one time programmable read only memory. and 
molded in a 28 pin plastic package. For read operation, the TCS4S12AP/AF's access time 
is 170ns/200ns, and the TC54512AP/AF operates from a single 5-volt power supply and has 
low power standby mode which reduces the power dissipation without increasing access time. 
The standby mode is achieved by applying a TTL-high level signal to the CE input. 
Advanced CMOS technology reduces the maximum active current to 30mA/5.9MHz and standby 
current to 100~A. The electrical characteristics and programming method are the same 
as U.V. EPROH TC575l2AD's. Once programmed, the TC545l2AP/AF can not be erased because 
of using plastic DIP without transparent window. 

I FEATURES/ 

• Peripheral circuit: CHOS 
Hemory cell N-MOS 

• Fast access time: 
TC54512AP/AF-17 l70ns 
TC545l2AP/AF-20 200ns 

Low power dissipation 
Active: 30mA/5.9HHz 
Standby: 100~A 

Full static operation 

AIS Vee 
AI2 A14 

A7 Al3 

A6 AS 
AS A9 
A4 All 
A3 OEYi'pp 
A2 AIO 
AI IT 
AO 07 
00 06 
01 05 
02 04 

GND 03 

IPIN NAMES! 
AO'" Al5 Address Inputs 
00'" 07 Outputs (Inputs) 

CE Chip Enable Input 

OE/Vpp 
Output~program 
Enable Supply 
Input Voltage 

VCC 
Power Supply 
Voltage (+5V) 

GND Ground 

• High speed programming mode I, n 
• Inputs and outputs TTL compatible 
• Standard 28 pin DIP plastic package: 
• 28 pin plastic Flat Package 

TC545l2AP 
TC545l2AF 

I BLOCK DIAGRAM I 
GND vee 00 01 02 03 04 05 06 07 

AO 
Al 
A2 
A3 
A4 
A5 
A6 
A7 
A8 
A9 

AlO 
All 
Al2 
Al3 
A14 
A15 

[NODE SELECTION! 

~N NODE 
Read 
Output Deselect 
Standby 
Program 
Program Inhibit 
Program Verify 

CE 
(20) 

L 

* 
H 
L 
H 
L 

OE!Vpp VCC 00'" 07 
(22) (28) (11",13, 15",19) 

L Data Out 
H 5V High Impedance 

* High Impedance 
VPP 6VI ) Data In 
VPP 2) High Impedance 

L 6.25V Data Out 

*: H or L 1): HIGH SPEED PROGRAMHING MODE I 
2): HIGH SPEED PROGRAHNING NODE n 
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TC54512AP-17, TC54512AF-17 
TC54512AP-20, TC54512AF-20 

IMAXIMUM RATINGS I 
SYMBOL ITEM 

VCC VCC Power Supply Voltage 

Vpp Program Supply Voltage 

VIN Input Voltage 

VI/O Input/Output Voltage 

PD Power Dissipation 

TSOLDER Soldering Temperature.Time 

TSTG Storage Temperature 

TOPR Operating Temperature 

I READ OPERATION I 
D.C. AND A.C. RECOMMENDED OPERATING CONDITIONS 

RATING UNIT 

-0.6'" 7.0 V 

-0.6'" 14.0 V 

-0.6'" 7.0 V 

-0.6 "'VCC+0 •. 5 V 

1.5 W 

260 . 10 "C'sec 

-65", 125 "C 

-40 "'B5 "C 

SYMBOL PARAMETER TC54Sl2AP/AF-17/TC54S12AP/AF~0 

Ta Operating Temperature -40 '" BS"C 

VCC VCC Power Supply Voltage SV±S% 

D.C. AND OPERATING CHARACTERISTICS 

SYMBOL PARAMETER CONDITION MIN. TYP. MAX. 

ILl Input Current VIN=O '" Vce - - ±10 

110 Output Leakage Current VOUT=0.4 '" VCC - - ±10 

ICCOI CE=OV f=5.9MHz - - 30 
Operating Curr€nt 

ICC02 IOUT=OrnA f=lMHz - - 10 

ICCSI CE=VIH - - 1 
Standby Current 

ICCS2 CE=VCC-0.2V - - 100 

VIR Input High Voltage - 2.2 - VCC+0.3 

VIL Input Low Voltage - -0.3 - O.B 

VOH Output High Voltage I OH=-400lJA 2.4 - -
VOL Output Low Voltage IOL=2.lmA - - 0.4 

IpPI VPP Current Vpp=O '" V CC+O. 6 - - ±10 
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UNIT 

IlA 

IlA 

rnA 

rnA 

IlA 

V 

V 

V 

V 

lJA 



TC54512AP-17, TC54512AF-17 
TC54512~20, TC54512AF-28 

A.C. CHARACTERISTICS 

TC54512AP/AF-17 TC54512AP/AF-20 
SYMBOL PARAMETER TEST CONDITION UNIT 

MIN. HAX. MIN. MAX. 

tACC Address Access Time CE=OE=VIL - 170 - 200 ns 

tCE CE to Output Valid OE=VlL - 170 - 200 ns 

tOE OE to Output Valid CE=VIL - 70 - 70 ns 

tDF1 CE to Output in High-Z OE=VIL 0 60 0 60 ns 

tDF2 OE to Output in High-Z CE=VlL 0 60 0 60 ns 

tOR Output Data Hold Time CE=OE=Vn 0 - 0 - ns 

A.C. TEST CONDITIONS 

Output Load 1 TTL Gate and CL=100pF 

Input Pulse Rise and Fall Times 10ns Max. 

Input Pulse Levels 0.4SV'V2.4V 

Timing Measurement Reference Level: Inputs 0.8V and 2.2V, Outputs 0.8V and 2.0V 

CAPACITANCE *(Ta=25°C. f=lMHz) 

SYMBOL PARAMETER TEST CONDITION HIN. TYP. MAX. UNIT 

CINl Input Capacitance VIN=OV - 4 6 pF 

CIN2 OE/Vpp Input Capacitance VIN=OV - 50 60 pF 

COUT Output Capacitance VOUT=V - 8 12 pF 

* This parameter is periodically sampled and is not 100% tested. 

TIMING WAVEFORMS 

HIGH Z 
00-07 

- K-47-



TC54512AP.17, TC54512AF-17 
TC54512AP.20, TC54512AF-20 

IHIGH SPEED PROGRAM MODE 1/ 

DC RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER 

VIH Input High Voltage 

VIL Input Low Voltage 

VCC Vce Power Supply Voltage 
VPP Vpp Power Supply Voltage 

MIN. TYP. MAX. UNIT 

2.2 - Vee+1.0 V 

-0.3 - 0.8 V 

5.75 6.0 0.25 V 
12.0 12.5 13.0 V 

DC and OPERATING CHARACTERISTICS (Ta=25~5°e, Vce=6V±0.25V, Vpp=12.5v±0.5V) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. 

ILl Input Current VIN=O "-VCC - - ±10 

VOH Output High Voltage I OH=-400\.lA 2.4 - -

VOL Output Low Voltage IOL=2.lrnA - - 0.4 

ICC Vce Supply Current - - - 30 
IpP2 VPP Supply Current Vpp=13.0V - - 50 

AC PROGRAMMING CHARACTERISTICS (Ta=25±5°C, Vee=6V±0.25V, Vpp=12.5V±0.5V) 

SYMBOL PARAMETER 

tAS Address Setup Time 
tAH Address Hold Time 

tOES OE/Vpp Setup Time 

tOEH OE/Vpp Hold Time 

tpRT OE/Vpp Pulse Rise Time 
tDS Data Setup Time 

tDH Data Hold Time 

tVR OE/Vpp Recovery Time 

tvcs VCC Setup Time 
tpw Initial Program Pulse t,id th 

topw Overprogram Pulse Width 

tDV Data Valid from CE 

tDF CE to Output in High-Z 

AC TEST CONDITIONS 
Output Load 
Input Pulse Rise and Fall Times 
Input Pulse Levels 

TEST CONDITION MIN. 

- 2 

- 2 

- 2 

- 2 

- 50 

- 2 

- 2 

- 2 

- 2 

CE=VIL, OE/Vpp=Vpp 0.95 

Note 1 2.85 

OE/VpP=VIL -
OE/VPP=VIL -

1 TTL Gate and CL (lOOpF) 
IOns Max. 
0.45V '" 2.4V 

TYP. 

-
-
-
-
-
-
-
-
-

1.0 

3.0 

-
-

UNIT 

)JA 

V 

V 

rnA 

rnA 

MAX. 

-
-
-
-
-
-
-
-
-

1.05 

78.75 
I 

130 

Timing Measurement Reference Level: Input 0.8V and 2.0V, output 0.8V and 2.0V 

UNIT 

\.Is 

\.Is 

)JS 

\.IS 

ns 

\.IS 
)JS 

)JS 

)JS 

ms 

ms 
)JS 

ns 

Note 1: The length of the overprogram pulse may vary as a function of the counter 
value X. 
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TC54512AP-17, TC54512AF-17 
TC54512AP-20, TC54512AF-20 

\HIGH SPEED PROGRAM MODE II \ 

DC RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER ~llN . TYP. MAX. UNIT 

VIR Input High Voltage 2.2 - Vce+1. 0 V 

VIL Input Low Voltage -0.3 - 0.8 V 

Vec VCC Power Supply Voltage 6.0 6.25 6.5' V 
Vpp Vpp Power Supply Voltage 12.5 12.75 13.0 V 

DC and OPERATING CHARACTERISTICS (Ta=25±5°C, VCC=6.25V±0.25V, Vpp=12.7sV±0.2sV) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

ILl Input Current VIN=O 'V VCC - - flO lJA 

VOH Output High Voltage VOH=-4OO11A 2.4 - - V 

VOL Output Low Voltage IOL=2.lmA - - 0.4 V 

ICC Vce Supply Current - - - 30 rnA 

IpP2 Vpp Supply Current Vpp=13.0V - - SO rnA 

AC PROGRAMMING CHARACTERISTICS (Ta=2s±s·C, Vcc=6.25V±O.2sV, Vpp=12.7sV±0.2sV) 

SYMBOL PAP~!ETER TEST CONDITION MIN. TYP. MAX. UNIT 

tAS Address Setup Time - 2 - - ps 

tAH Address Hold Time - 2 - - llS 

tOES OE/Vpp Setup Time - 2 - - llS 

tOEH OE/Vpp Hold Time - 2 - - llS 
------

tPRI . OE/Vpp Pulse Rise Time - 50 - - ns 

tDS Data Setup Time - 2 - - llS 

tDH Data Hold Time - 2 - - llS 

tVR OE/Vpp Recovery Time - 2 - - llS 

tvcs VCC Setup Time - 2 - - IlS 
----

tpI.J Program Pulse l.Jidth CE=VIL, OE/Vpp=Vpp 0.095 0.1 0.105 ms 
tDV Data Valid from CE OE/VpP=VIL - - I llS --
tDF CE to Output in High-Z OE/VPP=VIL - - 130 ns 

AC TEST CONDITIONS 

Output Load I TTL Gate and CL (lOOpF) 

Input Pulse Rise and Fall Times IOns Max. 

Input Pulse Levels 0.45V"o2.4V 

Timing Measurement Reference Level: Input 0.8v and 2.2V, Output 0.8v and 2.0V 
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TC54512AP-17, TC54512AF-17 
TC54512AP-20, TC54512AF-20 

TIMING WAVEFORMS (PROGRAM) 

HIGH SPEED PROGRAMMING MODE I (VCC=6V±O.25V, Vpp=12.5V±O.5V) 

HIGH SPEED PROGRAMMING MODE II (Vce=6.2SV±O.2SV, Vpp=12.7SV±O.2SV) 

AO-A15 )< 
tAS 

~~ 
-~\ tAil 

OPIV / 
t PRT tOES ~~ 

Of/Vpp II \ 
tllS tllJl tov t lJF -, f-=-

00-07 <1 /lIN STABLE 1 °OUT VALID 

tvcs PHOGRAM PROGRAM VERI FY 

Note 1. Vee must be applied simultaneously or before VPP and cut off 

simultaneously or after Vpp. 

I\, 

C 

2. Removing the device from socket and setting the device in socket with 

Vpp=12.S±O.SV or Vpp=12.7S±O.2SV may cause permanent damage to the 

device. 

3. The Vpp supply voltage is permitted up to 14v for program operation. 

So the voltage over 14V should not be applied to the Vpp terminal. 

When the switching pulse voltage is applied to the Vpp terminal, the 

overshoot voltage of its pulse should not be exceeded 14V. 
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TC54512AP-17, TC54512AF-17 
TC54512AP-20, TC54512AF-20 

IOPERATION INFORMATION I 
The TC545l2AP/AF's six operation modes are listed in the following table. 

Mode selection can be achieved by applying TTL level signal to all inputs. 

CE DE Vpp VCC 00'0 07 ~ER) 
MODE (20) (22) (1) (28) (11'013, 15"'19) 

Read L 
Read Operation 

Output Deselect * (Ta=-4Q '08S 0 C) 
Standby H 

Program Operation 
Program L 

(Ta=25± 5 ° C) 
Program Inhibit H 

Program Verify * 
Note: H; VIH, L; VIL' *: VIH or VIL' 

~]@ 

L Data Out 

H 5V SV High Impedance 

* High Impedance 

H Data In 

H 12.SV1) 6Vl ) High Impedance 

L 12.7Si) 6.25~ Data Out 

1); HIGH SPEED PROGRAM MODE I 
2); HIGH SPEED PROGRAM MODE II 

POWER 

Active 

Standby 

Active 

The TCS4512AP/AF has two control functions. The chip enable (EE) controls the 

operation power and should be used for device selection. The output enable (DE) 

control the output buffers, independent of device selection. Assuming that CE=OE=VIL, 

the output data is valid at the outputs after address access time from stabilizing of 

all addresses. The CE to output valid (tCE) is equal to the address access time 

(tACC). Assuming that CE=VIL and all addresses are valid, the output data is valid 

at the outputs after tOE from the falling edge of OE. 

- K-51 -



TC54512AP-17, TC54512AF-17 
TC54512AP-20, TC54512AF-20 

IOUTPUT DESELECT MODEl 

Assuming that CE~VIH or OE~VIH' the outputs will be in a high impedance state. So two 

or more TC545l2AP/AF's can be connected together on a common bus line. When CE is 

decode for device selection, all deselected devices are in low power standby mode. 

ISTANDBY MODE l 
The TC54512AP/AF has a low power standby mode controlled by the CE signal. By applying 

a high level to the CE input, the TC54512AP/AF is placed in the standby mode which re­

duc~ the operating current to lOOwA by applying MOS-high level (VCC) and then the 

outputs are in a high impedance state, independent of the OE inputs. 

[fROGRAM MODE I 
Initially, when received by customers, all bits of the TC54512AP/AF ar~ in the "J" 

state which is erased state. Therefore the program operation is to introduce "O's" 

data into the desired bit locations by electrically programming. The TC54512AP/AF 

is in the programming mode when the OE/Vpp input is at 12.SV or 12.7SV and CE is at 

TTL-Low 1 eve 1. The TC545l2AP / AF can be programmC'd any loca t ion a t any time ei ther 

individually, sequentially, or at random. 

IPROGRAM VERIFY MODE I 
The verify mode is to check that desired data is correctly programmed on the pro­

grammed bits. The verify is accomplished with OE/Vpp at VIL and CE at VIL' 

IPROGRAM INHIBIT MODEl 

Under the condition that the program voltage (+l2.5V or +12.75V) is applied to Vpp 

terminal, a high level CE input inhibits the TC545l2AP/AF from being programmed. 

Programming of two or more TC545l2AP/AF's in parallel with different data is easily 

accomplished. That is, all inputs except for CE may be commonly connected, and a TTL 

low level program pulse is applied to the CE of the desired device only and TTL high 

level signal is applied to the other devices. 
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I HIGH SPEED PROGRAM MODE I 1 

TC54512AP-17, TC54512Af-17 
TC54512AP-20, TC54512Af-20 

This high speed programming mode I is performed at VCC=6.0V and OE/Vpp=12.5V. 

The programming is achieved by applying a single TTL low level Ims pulse to the CE 

input after addresses and data are stable. Then the programmed data is verified by 

using Program Verify Mode. 

If the programmed data is not correct, another program pulse of lms is applied and 

then the programmed data is verified. This should be repeated until the program 

operates correctly (max. 25 times). 

After correctly programming the selected address, the additional program pulse with 

3 times that needed for initial programming is applied. 

When programming has been completed, the data in all addresses should be verified 

with VCC=5V. 

IHIGH SPEED PROGRAM MODE II I 
The program time can be greatly decreased by using this high speed programming mode 

II. This high speed programming mode II is performed at VCC=6.2SV and OE/Vpp=12.75V. 

The programming is achieved by applying a single TTL low level O.lms pulse to the CE 

input after addresses and data are stable. Then the programmed data is verified by 

using Program Verify Mode. 

If the programmed data is not correct, another program pulse of O.lms is applied and 

then the programmed data is verified. This should be repeated until the program 

operates correctly (max. 25 times). 

When programming has been completed, the data in all addresses should be verified 

with VCC=SV. 
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TC54512AP-17, TC54512AF-17 
TC54512AP-20, TC54512A~20 

IHIGH SPEED PROGRAM MODE II 

FLOW CHART 

NG 

ADDRESS 

= NEXT ADDRESS 

OVERPROGR~\I 3X PULSES OF 1msec 
OR ONE PULSE OF 3X msec DURAT 10 N 

NO 
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I HIGH SPEED PROGRAM MODE n I 
FLOW CHART 

NG 

NO 
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TC54512"17, TC54512AF-17 
TC54512AP-20, TC54512AF-20 

IELECTRIC SIGNATURE MODEl 

Electric signature mode allows to read out a code from TCs4sl2AP/AF which identifies 

its manufacturer and device type. 

The programming equipment may reads out manufacturer code and device code from 

TCs4sl2AP/AF by using this mode before program operation and automatically set program 

voltage (Vpp) and algorithm. 

Electric Signature mode is set up when 12V is applied to address line A9 and the 

rest of address lines is set to VIL in read operation. Data output in this condi­

tions is manufacturer code. Device code is identified when address AO is set to 

VIH. These two codes possess an odd parity with the parity bit of MSB (07). 

The following table shows electric signature of TCs4s12AP/AF. 

~ AO 07 06 05 04 03 02 01 00 HEX. 
SIGNATURE (10) (19) (18) (17) (16) (15) (13) (12) (11) DATA 

Manufacture Code VIL 1 0 0 1 1 0 0 0 98 

Device Code VIR 1 0 0 0 0 1 0 1 85 

Notes: A9=l2V±0.sv 

Al'VA8, AlO'VAls, CE, OE=VIL 
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TC54512Ap..17, TC54512AF-17 
TC54512Ap..20, TC54512A~20 

OUTLINE DRAWINGS (TC54512AP) DIP28-P-600 

1.99TYP. 

28 15 

'" 0 

~ +I "! 0 ", .. -
1,1 

'" 37.0±O.2 o 
+I 

~ ~ 
1..----------------,/- :>. -

'" o 

.11.O.5±O.1 1$-1 0.25 @I ~ 
l.4±O.l M 

Unit in mm 

0 

'" 
I 

0 

or, 
-0 
do ::j +, 

-...: '" 
~ ;! 

Note: Package width 'and length do not include mold protrusion, 

allowable mold protrusion is O.15mm. 
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TC54512AP-17, TC54512AF-17 
TC54512AP-20, TC54512A~20 

OUTLINE DRAWINGS (TCS4S12AF) SOP28-P-4S0 

l.OTYP. 

br-O-c[]-qJ-O-O -O-[P-[J-::U-O-O-( U-O -O-jp ;h~ 

Unit in mm 

~-

Note: Package width and length do not include mold protrusion, 

allowable mold protrusion is O.ISmm. 

- K-58-



TOSHIBA MOS MEMORY PRODUCTS 

IDESCRIPTIONl 

TC541000P/F-20, -25 
TC541001P/F-20, -25 

The TC54l000P/F and TC54l00lP/F <Ire 131,072 word x 8 bit one time programmable 

read only memory, and molded in a 32 pin plastic package. 

The access time of TC54l000P/F and TCS41001P/F are 200ns/250ns and has low power stand­

by mode which reduces the power dissipation without increasing access time. The 

electrical characteristics and progr<lmming method are the same as V.V. EPROM TCS7l000D/ 

TC57l00ID's. Once programed, the TCS41000P/F and TCS4100IP/F can not be erased be­

cause of using plastic DIP w'ithout transparent window. 

IFEATURESI 

Peripheral circuit: CMOS • Wide operating temperature range: -4~8SoC 

Memory cell N-MOS • Full static operation 

• Fast access time High speed programming operation: tpw O.lms 

TC541000P/F-20/TCS4100IP/F-20: 200ns • Input and output TTL compatible 

TC541000P/F-2S/TCS4100IP/F-25: 2S0ns JEDEC standard 32 pin: TCS4l000P 

• Low power dissipation 1M ~mOM compatible TC54l001P 

Active: 30mA/S.OMHz TCS41000P/TC54100IP: 

Standby: IOO~A (Ta=8S0C) Standard 32 pin DIP plastic package 

Single 5V po\Ver supply • TC541000F /TC54100IF: Plastic flat package 

IpIrJ CONNECTIONI (TOP VIEW) IPIN NAMESI 

vpp vcc vpp VCC 
(Reference) 

1 
A16 PG:\f BE 2 PG\I A15 1 28 Vcc 

)lC ,.us 3 NC A12 2 A14 
AI4 A12 4 AI4 A7 3 AI3 

AO'" A16 Address Inputs 
DO'" D7 Outputs (Inputs) 

CE 
Chip Enable 

Inputs 
A7 AI3 A7 5 A13 A6 A8 
A6 A8 A6 6 AS A9 
AS A9 AS 7 A9 All 

OE 
Output Enable 

Input 

A4 All A4 8 All AI6 
6E A3 24 AIO 

PGM Program Control 
Input 

.'1.10 A2 23 CE 
Al 11 EE Al CE 

.'1.0 D7 
AO 12 D7 AO 21 D7 

DO D6 
DO 13 D6 DO 20 D6 

DI D5 
DI 14 D5 Dl D5 D2 D4 
D2 IS D4 D2 15 D4 GND D3 

GND 16 D3 GND 16 17 D3 

TC541000P/'F TC541 001 P/'F 
( DI Mask RCM ) 

TC531000P 

Vce 
VCC Supply 
Voltage 

Vpp Program Supply 
Voltage 

GND iGround 
NC No Connection 
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TC541000P/F-20, -25 
TC541 001 P/F-20, -25 

!BLOCK DIAGRAM! 
Vpp GND vee 00 01 02 03 04 05 06 07 

DE ~r-~--~~--L-~ 
CE 

PGM 

AO 
A1 
A2 
A3 
A4 
AS 
A6 
A7 
AR 
A9 

A10 
All 
A12 
A13 
A14 
A15 
AJ 6 

!MODE SELECTIOlil 

~N MODE 

Read 
Output Deselect 

Standby 
Program 

Program Inhibit 

Program Verify 
*: H or L 

!MAXIMUM RATING~ 
SYMBOL 

PGM CE OE 

H L I L 

* " H 

* H * 
L L H 

* H * 
H L H 
H L L 

ITEM 

Vpp 

5V 

lZ.75V 

Vec Vee Power Supply Voltage 
Vpp Program Supply Voltage 

VIN Input Voltage 
vIla Input/Output Voltage 

PD Power Dissipation 

ARRAY 

J31,072x8bi ts 

VCC 00'007 

Data Out 
5V High Impedance 

High Impedance 
Data In 

High Impedance 6.Z5V 
High Impedance 

Data Out 

RATING 
-0.6 '07.0 
-0.6 '014.0 
-0.6'07.0 

-0.6 'OVce+0.5 
1.5 

TSOLDER Soldering Temperature • Time 260 • 10 
TSTRG Storage Temperature -65 '0125 
TOPR Operating Temperature -40 '085 
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Active 

Standby 

Active 

UNIT 
V 
V 

V 
V 
W 

·C·sec 
·e 
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I READ OPERA TI ONI 

D.C. RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAHETER MIN. TYP. 

VIH Input High Voltage 2.2 -
VIL Input Low Voltage -0.3 -
VCC VCC Power Supply Voltage 4.75 5.00 
Vpp Vpp Power Supplv Voltage VCC-0.6 VCC 

D,C. and OPERATING CHARACTERISTICS (Ta=-40 'v85°C, VcC=5\'±5%) 

SYMBOL PARAMETER TEST COl\DITION NIN. 

ILl Input Current VIWO'l..\'CC -
ICCOl CE=OV I f=5.0MHz -

Operating Current 
ICC02 IOUT=OrnA I f=Uffiz -
ICCS1 CE=VIH -

Standby Current 
ICCS2 CE=VCC-O.2V -
VOH Output High Voltage IOH=-400>1A 2.4 

VOL : Outl'ut Low Voltage I,~'L=2.1mA -
IpPl Vpp Current \'PP=VCC±0.6\' -

,ILO Output Leakage Current VOt.:T=O. 4V', VCC -

~,C. CH~RACTERISTICS (Ta=-40 ~85°C, VCC=5V±5~, Vpp =vCC±0.6V) 

, 

I 

I 

TC541000P/F-20, -25 
TC541 001 P/F-20, -25 

MAX. UNIT 

VCC+0 . 3 

0.8 
V 

5.25 

VCC+0.6 

TYP. ! '~.;x. UNIT 

- :':10 \lA 

- 30 
rnA 

- 10 

- 1 rnA 

- 100 \lA 

- ~ ,. - --'---
O.~ 

, 
- , 

i - ±10 ;JfI. 

- :':.10 >1.'1 

SYHBOL I TC541000P-ZO/TC541001P-20 TC541000P-25/TC541001P-25 
PARAHETER TC54 100 OF- 20/TC5.ll 00 1 f- 20 TC 541 0 OOF-2 5/TC 541 00 1 F- 2 5 L'NlT 

MIl\. H..".X. MIN. HAX. 

tAce I Adciress Access Time i - 200 - 250 

tCE ICE to Output \' aliG i - I 200 - I 250 --
tOE OE to Output Valid - 70 - 100 

tpCM PCM to Output Valid I 
I - 70 - 100 

ns 
tDn CE to Output in High-Z 0 60 0 90 

tDF2 OE to Output in High-Z 0 60 0 90 

tDF3 PCM to Output in High-Z 0 60 0 90 

tOH Output Data Hold Time 0 - 0 -

A.C. TEST CONDITIONS 
Output Load 1 TTL Gate and CL=100pF 

Input Pulse Rise and Fall Times IOns Max. 

Input Pulse Levels 0.4SV to 2.4V 

Timing Measurement Reference Level: Inputs 0.8V and 2.2v Outputs 0.8V and 2.0V 
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TC541000P/F-20, -25 
TC541 001 P/F-20, -25 

SYMBOL PARAMETER 

CIN Input Capacitance 

COUT Output Capacitance 

TEST CONDITION MIN. TYP. 

VIN;OV - 4 

VOUT;OV - 10 

* This parameter is periodically sampled and is not 100% tested. 

TIMING WAVEFORMS (READ) 

teE 

tOE 

00-07 
HIGH Z 

DATA OUTPUT 
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MAX. UNIT 

8 

12 
pF 



jHIGH SPEED PROGRAM OPERATIONj 

D.C. RECOMMENDED OPERATING CONDITIONS 

S\l1BOL PARAMETER 

VIH Input High Voltage 

VIL Input Low Voltage 

Vee vee Power Supply Voltage 

VPP Vpp Power Supply Voltage 

MIN. TYP. 

2.2 -
-0.3 -

6.00 6.25 

12.50 12.75 

TC541000P/F-20, -25 
TC541 001 P/F-20. -25 

MAX. UNIT 

Vec+l.O 

0.8 
V 

6.50 

13.00 

D.C. AND OPERATING CHARACTERISTICS (Ta=25±5"e, VCC=6.25±0.25V, Vpp=12.75±0.25V) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

ILl Input Current VIN=O "'Vee - - ±10 )JA 

VOH Output High Voltage IOH=-400)JA 2.4 - - V 

VOL Output Low Voltage IOL=2.1mA - - 0.4 V 

ICC VCC Supply Current - - - 30 rnA 

IpP2 Vpp Supply Current Vpp=13.0V - - 50 rnA 

A.C. PROGRAMMING CHARACTERISTICS (Ta=25±5"e, Vec=6.2S±0.25V, Vpp=12.75±O.2SV) 

S\l1BOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

tAs Address Setup Time - 2 - - )JS 

tAB Address Hold Time - 2 - - )JS 

tCES CE Setup Time - 2 - - )JS 

tCEH CE Hold Time - 2 - - )JS 

tDS Data Setup Time - 2 - - )JS 

tDH Data Hold Time - 2 - - )JS 

tvs VPP Setup Time - 2 - - )JS 

tpw Program Pulse Width - 0.095 0.1 0.105 ms 

tOE OE to Output Valid - - - 100 ns 

tDF2 OE to Output in High-Z CE=VIL - - 90 ns 

A.C. TEST CONDITIONS 

·Output Load 1 TTL Gate and CL (lOOpF) 

• Input Pulse Rise and Fall Time IOns Max . 

• Input Pulse Levels 0.45V and 2.4V 

• Timing Measurement Reference Level: Input 0.8V and 2.2V, Output 0.8V and 2.0V 
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TC541000P/F-20, -25 
TC541 001 P/F-20, -25 

HIGH SPEED PROGRAM OPERATION 

TIMING CHART 

AO-AI6 

tCES 

OO~07 UNKNOWN 

PGM 

Vpp 

tCEH 

DOUT VALID 

Note: 1. Vee must be applied simultaneously or before Vpp and cut off simul­

taneously or after Vpp. 

2. Removing the device from socket and setting the device in socket with 

Vpp=12.75V may cause permanent damage to the device. 

3. The Vpp supply voltage is permitted up to l4V for program operation, 

so the voltage over l4V should not be applied to the Vpp terminal. 

When the switching pulse voltage is applied to the Vpp terminal, the 

overshoot voltage of its pulse should not be exceeded 14V. 
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\OPERATION INFORMATION\ 

TC541000P/F-20, -25 
TC541081P/~20, -25 

The TC541000P/F/TC541001P/F's six operation modes are listed in the following table. 

Mode selection can be achieved by applying TTL level signal to all inputs. 

----------- PGH CE OE Vpp VCC 00 'v 07 POWER 

READ Read H L L Data Out 

OPERATION Deselct 
Active 

Outpu t * * H SV SV High Impedance 
(Ta=-4O"v8S" C) Standby * H 0/; High Impedance Standby 

Program L L H Data In 
PROGRAM 

* H * High Impedance 
OPERATION Program Inhibit l2.7SV 6.2S\' Active 
(Ta=2S±S"C) H L H High Impedance 

Program Verify H L L Data Out 

Note: H; VIH • L; VIL' *; VIH or VIL 

IREAD MODEl 

The TC54l000P/F/TCS41001P/F has three control functions. The chip enable (CE) controls 

the operation power and should be used for device selection. 

The output enable (aE) and the program control (PGH) control the output buffers. 

independent of device selection. 

Assuming in that CE=OE=VIL and PGH=\'IH, the output data is valid at the output after 

address access time from stabilizing of all addresses. 

The CE to output valid (tCE) is equal to the address access time (tACC). 

Assuming that CE=V1L, PG}l=VIH and all addresses are valid, the output data is valid 

at the outputs after tOE from the falling edge of OE. 

And assuming that CE=OE=VIL and all addresses are valid, the output data is valid at 

the outputs after tpGM from the rising edge of PGM. 

IOUTPUT DESELECT MODE] 

Assuming that CE=VIH or QE=VIH, the outputs will be in a high impedance state. 

So two or more ROMs can be connected together on a common bus line. 

When CE is decoded for device selection, all deselected devices are in low power 

standby mode. 
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TC541000P/F-20, -25 
TC54IDOI P/F-20, -25 

ISTANDBY MODE I 
The TC541000P/F/TC541001P/F has a low power standby mode controlled by the CE signal. 

By applying a high level to the CE input, the TC541000P/F/TC541001P/F is placed in the 

standby mode which reduce the operating current to 100~A by applying MOS-high level 

(VCC) and then the outputs are in a high impedance state, independent of the OE 

inputs. 

I PROGRAM MODEl 

Initially, when received by customers, all bits of the TC541000P/F/TC541001P/F are in 

the "1" state which is erased state. 

Therefore the program operation is to introduce "O's" data into the desired bit 

locations by electrically programming. 

The levels required for all inputs are TTL. The TC541000P/F/TC541001PF can be 

programmed any location at anytime 

random. 

IPROGRAM VERIFY MODEl 

either irdividually, sequentially, or at 

The verify mode is to check that the desired data is correctly programmed on the 

programmed bits. 

The verify is accomplished with OE and CE at VIL and PGM at VIR. 

I PROGRAM INHIBIT ~10DEI 

Under the condition that the program voltage C+12.75V) is applied to VPP terminal, 

a high level CE or PGM input inhibits the TC54l000P/F/TC541001P/F from being 

programmed. Programming of two or more EPROMs in parallel with different data is 

easily accomplished. That is, all inputs ex~ept for CE or PGM may be commonly 

connected, and a TTL low level program pulse is applied to the CE and PGM of the 

desired device only and TTL high level signal is applied to the other devices. 
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iHIGH SPEED PROGRAM OPERATIONi 

TC541000P/F-20, -25 
TC541 001 P/F-ZO, -25 

The device is set up in the high speed programming mode when the programming voltage 

(+12.75V) is applied to the Vpp terminal with VCC=6.25V and PGM=VIH. 

The programming is achieved by applying a single TTL low level O.lms pulse the PGM 

input after addresses and data are stable. Then the programmed data is verified by 

using Program Verify Mode. 

If the programmed data is not correct, another program pulse of O.lms is applied and 

then programmed data is verified. This should be repeated until the program operates 

correctly (max. 25 times). 

When programming has been completed, the data in all addresses should be verified 

with VCC=Vpp=5V. 
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TC541000P/~20, -25 
TC541 001 P/F-20, -25 

\HIGH SPEED PROGRAM OPERATIONi 

FLOW CHART 

NG 

1\0 

1\G 
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IELECTRIC SIGNATURE MODEl 

TC541000P/F-ZO, -25 
TC541 001 P/F-ZO, -Z5 

Electric signature mode allows to read out a code from TC541000P/F/TC54100IP/F which 

identifies it's manufacturer and device type. 

The programming equipment may read out manufacturer code and device code from 

TC541000P/F/TC541001P/F by using this mode before program operation and automatically 

set program voltage (Vpp) and algorithm. 

Electric Signature mode is set up when 12V is applied to address line A9 and the 

rest of address lines is set to VIL in read operation. Data output in this con­

ditions is manufacturer code. Device code is identified when address AO is set to 

VIR' These two codes possess an odd parity with the parity bit of MSB (07). 

The following table shows electric signature of TC541000P/F/TC541001P/F. 

SI~S AO 07 

Manufacture Code VIL 1 

trC541000P/~ I 
Device Code 

TC54100IP/~ 
VIH 

0 

Notes: A9=12V±0.5V 

Al "'A8, AIO "'A16, CE, OE=VIL 

PGM=VIH 

06 

0 

0 

0 
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05 04 03 02 01 

0 I I 0 0 

0 0 0 I 1 

0 0 0 I 1 

00 
HEX. 
DATA 

0 98 

0 86 

I 07 



TC54l000P/F-20, -25 
TC54l00l P/f-20, -25 

OUTLINE DRAWINGS 

32 17 

16 

Unit in nun 

I 
-r---f"i'==--------+o 

1 2± 0.2 

,..--------.l ~ 
'" o 

M 
o 
-f1 

----t-~ 

Note: Package width and length do not include mold protrusion, allowable mold 

protrusion is O.ISmm. 
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OUTLINE DRAWINGS 
Plast:ic FP 

N M 
Co Co 
.j.j .j.j 

t- : Co - --

O<775TYP< O<775TYP< 

lC541 OOOP 1F-20, -25 
lC541 001 P/F-20, -25 

Unit: mm 

::: 
on <E 
M '" M N 
M "' -

Note: Package width and length do not include mold protrusion, allowable 

mold protrusion is O.ISmm. 
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TC541000P/F-20, -25 
TC541 001 P/F-20, -25 
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TOSHIBA MOS MEMORY PRODUCTS 

DESCRIPTION 

TC531000CP-12, TC531000CP 
TC531000CF-12, TC531000CF 

The TC531000CP/CF is a 1,048,576 bits read only memory organized as 131,072 words by 8 
bits with a low bit cost, thus being suitable for use in program memory of micro­
processor, especially character generator. The TC531000CP/CF using CMOS technology is 
most suitable for low power applications where battery operation are required. 
The TC53l000CP/CF has one chip enable input CE/CE, programmable for device selection. 

FEATURES 

TC531000CP/CF 120ns 
Version 

Access Time (max.) l20ns 

Power Dissipation 40mA Operation Current (max. ) 

Power Dissipation 
20\lA Standby Current (max. ) 

PIN CorlNECTION 

VDD 
AI.J 

A7 AI3 

AS 
AS A9 

A4 All 
A3 AI6 

A2 AIO 

Al CE/CE 
AO D7 

DO D6 
DI D5 
D2 D4 

GND D3 

PHI NN1ES 

AO'\, A16 Address Inputs 
DO 'V D7 Data Outputs 
CE/CE Chip Enable Input 
VDD Power Supply 
GND Ground 

150ns 
Version 

150ns 

35mA 

20\lA 

CE 

• Single 5V Power Supply 

All Inputs and Outputs: TTL Compatible 

Three State Outputs 

Fully Static Operation 

Programmable Chip Enable 

Package 
Plastic DIP: 
Plastic FP : 

TC53l000CP 
TC531000CF 

BLOCK D IAGRAt1 
VDD GND 

i i DO DI D2 D3 D.J D5 1:6 D7 

AO 

Al 
A2 

A3 COLUMN DECODERS 

A4 '" ::: 
A5 '" :... 
A6 :... 
A7 

::> 

'" 
AS 

'" A9 '" '" AIO ::: 
All 

q 
q 

~ 
'" Al2 <: q 13l,072xS 
o 

Al3 (,) 

Al4 '" q MEMORY CELLES 
AIS ,., 
AI6 o 

::: 
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TC531000C~12, TC531000CP 
TC531000C~12, TC531000CF 

HAXIf.1Ut1 RATINGS 
SYHBOL ITDI 

VDD Power Supply Voltage 

VIN Input Voltage 

VOUT Output Voltage 

PD Power Dissipation 

TSTG Storage Temperature 

TOPR Operating Temperature 

TSOLDER Soldering Temperature' Time 

Note: * Plast1C FP 

DC OPERATH1G CONDITIONS (Ta=-40o.. 70°C) 

SYNBOL PARAHETER 

VDD Power Supply Voltage 

RATING UNIT 

-0.5 0..,7.0 

-0.5 0.. VDD V 

o 0.. VDD 

1.0/0.6 f, W 

-55 0.. 150 
°C 

-40 0.. 70 

260 10 °C'sec 

BIN. TYP. MAX. UNIT 

4.5 5.0 5.5 

VIH Input High Voltage 2.2 - IVDD+0.3 V 

VIL Input Low Voltage -0.3 - 0.8 

DC and OPERATING CHARACTERISTICS (Ta=-40 0.. 70°C, VDD=5V±10%) 

SYHBOL PARAHETER CONDITIONS BIN. MAX. 

IIL Input Leakage Current VIN=Oo.. VDD - ±1.0 

ho Output Leakage Current CE=VIH, VOUT=Oo.. VDD - ±5.0 

IOH Output High Current VOH=2.4V -1.0 -
IOL Output Low Current VOL=0.4V 3.2 -
IDDSI Standby Current CE=0.8V (CE=2.2V) - 2 

IDDS2 Standby Current CE=0.2V (CE=VDD-0.2V) - 20 

VIN=VIH/VIL tcycle=120ns - 50 
IDDOI 

IOUT=OrnA tcycle=150ns - 45 
Operating Current 

VIN=VDD-0.2V/0.2V t cycle=120ns - 40 
IDD02 

IOUT=OrnA t cycl e=150ns - 35 

Ci\PACITANCE 
SYHBOL PARAHETER CONDITIONS HIN. MAX. 

CIN Input Capacitance f=lHHz, Ta=25°C - 10 

COUT Output Capacitance f=lMHz, Ta=25°C - 10 

Note: This parameter is periodically sampled and is not 100% 'tested. 
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UNIT 

llA 

rnA 

llA 

rnA 

UNIT 

pF 



TC531010C~12, TC531000CP 
TC531000CF-12, TC531000CF 

SY;-lBOL PARl01ETER 120ns Version 150ns Version 
UNIT 

tcyc1e Cycle Time 

tACC Access Time 

tCE Chip Enable Access 

tCED Output 

tOH Output 

AC TEST CONDITION 

Output Load_ 

Input Levels 

Disable Time 

Hold Time 

Time 

HIN. 

120 

-
-
-

5 

100pF + 1TTL 

0.6V, 2.4V 

Timing Measurement Reference Levels 

Input: O.SV, 2.2V 
Output: O.SV, 2.0V 

• Input Rise and Fall Time Sns 

TUlING \'IAVEFORi':S 

tCYC 

AO-~'\16 

eE/eE 

MAX. NIN. ;,;&\. 

- 150 -

120 - 150 

120 - 150 

50 - 50 

- 5 -

I~ 
-----------------------------~wu~,-\-'a-l-id~~~~~ 

OPERATING nODE 

MODE CE(CE) AO 'V 16 Outputs Power 

Read L(H) Valid Data Out Operating 

Standby H(L) ,'t High-Z Standby 

- L-5-
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TC531000C~12, TC531000CP 
TC531000CF-12, TC531000CF 

OUTLINE DRAt.JINGS 

Plastic DIP (DIP28-P-600) 

28 

Unit in mm 

-15 .------t:~~___t }" 

~~ ~~I]~ 
-'-----"~ 

14 

I. 99TYP. 

Note: Package width and length do not include mold protrusion, allowable 

mold protrusion is O.15mm. 
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TC531080CP-12, TC531000CP 
TC531000Cf-12, TC531000CF 

Plastic FP (SOP28-P-4S0) 

1 8.5± 0.2 

28 15 
-1-----.. 

'" M d d 
-'-l +I 

~~::;:::;:::::;::ill 
~ -J4-- 110A"," I$I":~I 

unit in rom 

;~I d 
+IL-~ \-------; rt . 

11.0+0.2 

Note: Package width and length do not include mold protrusion, allowable mold 

protrusion is O.lSmm. 
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TC531001C~12, TC531000cP 
TC531000C~12, TC531000CF 

-~-



TOSHIBA MOS MEMOR,YPRODUCTS 

DESCRIPTION 

TC531001C~12, TC531001CP 
TC531 001 Cf-12, TC531 001 Cf 

The TC531001CP/CF is a 1,048,576 bits read only memory organized as 131,072 words by 8 
bits with a low bit cost, thus being suitable for use in program memory of micro­
processor, and data memory, especially character generator. The TCs31001CP/CF using 
G!OS technology is most suitable for 1m. power applications where battery operations 
are required. 
The TCs31001CP/CF has one chip enable input CE for device selection. 

FEATURES 

TC531001CP/CF l20ns 
Version 

Access Time (max. ) 120ns 

Power Dissipation 
40mA Operating Current (max. ) 

Power Dissipation 
20)1A Standby Current (max. ) 

PIN CONNECTION 

N.c. vDD 
A16 N, C. 
A15 ~C. 

A12 A14 
A7 A13 
A6 AS 
AS A9 
A4 All 
A3 OE 

A2 A10 
,U CE 
AD D7 
DO D6 
Dl D5 
D2 0,1 

D3 

PIN lIjiJ·1E S 
AO '\, A16 Address Inputs 
DO '\, D7 Data O'Jtputs 

OE Output Enable Input 
CE Chip Enable Input 
VDD Power Supply 
GND Ground 
N.C. No Connection 

150ns 
Version 

lsOns 

3 SmA 

20)CA 

- L-9-

Single SV Power Supply 

All Inputs and Outputs: TTL Compatible 

Three State Outputs 

Fully Static Operation 

Package Plastic nIP: TC531001CP 

Plastic FP: TC53100lCF 

BLOC K D I ji,GRAt'1 

VDD GND 

i I DO Dl D2 D3 D4 D5 D6 D7 

AO 
Al 
:\2 
A3 

A4 '" AS 0---

A6 "-
"-

A7 en 

A8 '" c:: 
~ 

A9 '" '" '" 0 
131,072x8bit 

A10 '" u 
All 

::.:: 

'" '" A12 
0 
<: ::: 

MEMORY CELLS 

A13 0 

A14 
A15 
A16 



TC531001C~12, TC531001CP 
TC531 001 CF-12, TC531 001 CF 

MAXH1Ul'1 RATINGS 

SYHBOL ITEM 
VDD Power Supply Voltage 

VIN Input Voltage 

VOUT Output Voltage 

PD Power Dissipation 

TSTG Storage Temperature 

TOPR Operating Temperature 

TSOLDER Soldering Temperature Time 

Note: * Plastic FP 

DC OPERi\TING CONDITIONS (Ta=-40'" 70·C) 

SYHBOL P~1ETER NIN. 

VDD Power Supply Voltage 4.5 

Vu: Input High Voltage 2.2 
VIL Input Low Voltage -0.3 

RATING 

-0.5 '" 7.0 

-0.5 '" VDD 

o '" VDD 

1.0/0.6 * 
-55 '" 150 

-40 '" 70 
260 • 10 

TYP. MAX. 

5.0 5.5 

- VDD+0.3 

- 0.8 

DC and OPERATING CHARACTERISTICS (Ta=-40'" 70°C, VDD=5V±10%) 

UNIT 

V 
V 

V 

"IV 

·C 

·C 

·C·sec 

UNIT 

V 

SYNBOL PARA}lETER CONDITION HIN. 
IIL Input Leakage Current VIN=O'" VDD -
lLO Output Leakage Current CE=VIH, VOUT=OV", VDD -
lOp. Output High Current VOH=2.4V -1.0 

IOL Output Low Current VOL=0.4V 3.2 
I DDSI Standby Current CE=2.2V -
IDDS2 Standby Current CE=VDD-0.2V -

IDDOI VIWVIH/VIL t cycl e=120ns -
IourOmA tcycle=150ns -

Operating Current 
VIN=VDD-0.2V/0.2V t cycl e=120ns -

IDD02 
IOUT=OmA tcycle=150ns -

CAP/l,CITANCE 

SYl-1BOL PARAHETER CONDITIONS HIN. 

CIN Input Capacitance f=UlHz, Ta=25°C -
COUT Output Capacitance f=IMHz, Ta=25°C -

Note: This parameter is periodically sampled and is not 100% tested. 
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MAX. UNIT 
±1.0 \lA 

±5.0 \lA 

- mA 

- mA 

2 mA 

200 \lA 

50 
45 

40 
mA 

35 

HAX. UNIT 

10 
10 

pF 



lC531801 CP-12, lC531881 CP 
lC531681 CF-12, lC531801 CF 

AC CHIl,RACTERISTICS (Ta=-40'" 70°C, VDD=5V±10%) 

S\"}lBOL PAR:A;<lETER 

tcycle Cycle Time 

tACC Access Time 

tCE Chip Enable Access Time 

tOE Output Enable Access Time 

tCED Output Disable Time from CE 

tOED Output Disable Time from OE 

tOH Output Hold Time 

AC TEST CONDITIONS 

Output Load 

Input Levels 

Timing :·leasurement Reference Level s 

120ns Version 

NIN. NAX. 

120 -
- 120 

- 120 

- 70 

- 50 

- 50 

5 -

lOOpF + ITTL 

0.6V, 2.4V 

Input: 0.8V, 2.2V 

Output: 0.8V, 2.0V 

• Input Rise and Fall Time 5ns 

TmING HAVEFORliS 

I 
IcyC , 

.\0 -.-\16 Va lid 

IACC 

150ns 

NIN. 

150 

-
-
-
-
-

5 

CE ~ I"r Ii 
ICE 

OE 

DOI.iT 

OPERATION imDE , 
HODE CE OE ,1.0 '" 16 Outputs 

Read L L Valid Data Out 

Standby H i~ " High-Z 

Output Deselect L H ;'( High-Z 
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Version 
UNIT 

HAX. 

-

150 

150 

70 ns 

50 

50 

-

Power 

Operating 

Standby 

Operating 



TC531001C~12, TC531001CP 
TC531 001 CF-12, TC531 001 CF 

OUTLINE DRA\WIGS 

Plastic DIP (DIP32-P-600) 

32 

4 2± 0.2 

17 

16 

I~r 
~ 

I 

L~ 
-l-! 0 
U') -H 
'" '" 

-:i 
"'-0::;: 

1$1 0.25 ~I 

Unit in mm 

~ 
'" r; -I-{ 

~ 

~ 

'" 0 
-H 
u'l 
M 

Note: Package width and length do not include mold protrusion, allowable mold 

protrusion is O.lSmm. 
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Plastic F? (SOP3~-?-525) 

co 

TC531001C~12, TC531001CP 
TC531001C~12, TC531001CF 

Unit in mm 

-~L 

~""'''---Ul ;;1 
O.S±O.2 

Note: Package width and length do not include mold protrusion, allowable mold 

protrusion is O.ISmm. 
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TC531001C~12, TC531001CP 
TC531 001 CF-12, TC531 001 CF 
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TOSHIBA MOS MEMORY PRODUCTS 
TC531024P.12, TC531024P.15 

DESCRIPTION 

The TC531024P is a 1,048,576 bits read only memory organized as 65,536 ,,'ords by 16 
bits with a law bit cost, thus being suitable for use in program memory of micro­
processor, and data memory, especially character generator. The TC53l024P using CMOS 
technology is most suitable for low power applications where battery operations are 
required. 
The TC53l024P is moulded in a 40 pin standard plastic package, 0.6 inch in width. 

FEATURES 

TC53l024P -12 
Access Time (max) 120ns 
Power Dissipation 

40mA 
Operation Current (max) 

Power Dissipation 20lJA 
Standby Current (max) 

• Single 5V POt,er Supply 

:i.C. 1 Voo 
CE 2 'i.C. 

015 3 N.C. 
Dl4 4 Al5 
Dl3 5 Al4 
Dl2 6 Al3 
Dli 7 Al2 
DIG 8 All 
09 9 AlO 
08 10 A9 

G:iO 11 GNO 
07 12 A8 
06 13 A7 
05 14 A6 
04 15 A5 
03 16 A4 
02 17 A3 
01 18 A2 
00 19 Al 
OE -=20"--___ ~ AO 

PIN NAMES 

AO '\, AIS Address Inputs 
DO '\, DIS Data Outputs 

OE Output Enable Input 
CE Chip Enable Input 
VDD Power Supply 
GND Ground 

N.C. No Connection 

-15 

150ns 

35mA 

20lJA 

• All Inputs and Outputs: TTL Compatible 

• Three State Outputs 

• Fully Static Operation 

• Pin Compatible with 1M EPROM TC57l024D 

• Package 

Plastic DIP: TC531024P 

BLOCK D IAGR.'1~l 

CE 

OE 

AO 

Al 

A2 

A3 
A4 
A5 

A6 '" 
A7 '" 
A8 

A9 

AIO 

All 

AI2 

Al3 

Al4 
Al5 
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'" c:: 

'" ~ 
C 
U 

'" COl 

:;: 
0 
c:: 

Dl D3 D5 07 09 011 013 015 
DO 02 04 06 08 DIO 012 014 

65,536Xl6bit 

MEMORY CELLS 



TC531024p..12, TC531024p..15 

MAXIMU~1 RATINGS 

SYMBOL ITEM RATING UNIT 

VDD Power Supply Voltage -0.5'" 7.0 V 

VIN Input Voltage -0.5'" VDD V 

VOUT Output Voltage 0'" VDD V 
PD Power Dissipation 1.0 W 

TSTG Storage Temperature -55'" 150 °c 

TOPR Operating Temperature 0",70 °c 

TSOLDER Soldering Temperature· Time 260 • 10 °c • sec 

DC OPERATING CONDITIONS (Ta=O'" 70°C) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VDD Power Supply Voltage 4.5 5.0 5.5 
VIR Input High Voltage 2.2 - VDD+0.3 V 

VIL Input Low Voltage -0.3 - 0.8 

DC and OPERATING CHARACTERI STICS (Ta=O'" 70°C. VDD=5V±10%) 

SYHBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

In Input Leakage Current VIN=O'" VDD - ±1.0 

110 Leakage Current CE=V1H• VOUT=OV'" VDD ±5.0 
IJA 

Output -
lOR Output High Current VOH=2.4V -1.0 -
IOL Output Low Current VOL =J.4V 3.2 - rnA 

IDDSI Standby Current CE=2.2V - 2 

IDDS2 Standby Current CE=VDD-0.2V - 20 IJA 

V1N=V1H/VIL tcycle=120ns - 50 
IDDOI 

IOUT=OmA tcycle=150ns 45 -
Cperating Current rnA 

VIN=VDD-0.2V.0.2V tcycle=120ns - 40 
I DD02 

IOUT=OmA t cyc l e=150ns 35 -
CAPACITANCE 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

CIN Input Capacitance f=lMHz. Ta=25°C - 10 pF 

COUT Output Capacitance f=lMHz. Ta=25°C - 10 pF 

Note: This parameter is periodically sampled and is not 100% tested. 

- L-16-



TCUl824P-12, lc&318241'-16 

AC CHARACTERISTICS (Ta=O'" 70°C, VDD-5V+10%) -
l20ns Version l500s Version 

SYMBOL PARAMETER 
MIN. MAX. MIN. 

tcycle Cycle Time 120 - 150 

tACC Access Time - 120 -
tCE Chip Enable Access Time - 120 -
tOE Output Enable Access Time - 70 -
tCED Output Disable Time from C! - 50 -
tOED Output Disable Time from at - 50 -
tOR Output Hold Time 5 - 5 

AC TEST CONDITIONS 

Output Load 100pF + lTTL 

Input Levels 0.6V, 2.4V 

Timing Measurement Reference Levels Input: o.av, 2.2V 

Output: o.av, 2.0V 

Input Rise and Fall Time 5ns 

TU1ING WAVEFORMS 

AO-AI5 ~ Valid ~ 
tACC 

\. / 
tCE ~ 

'\ / 
l tOE ~ .!.2w.. 

DOUT .(jJJJX Valid :XXX l",," 

OPERATION MODE 

MODE CE OE AO'" 15 Outputs 
Read L L Valid Data Out 

Standby R * * High-Z 
Output Deselect L R * High-Z 

H: VIR. L: VIL. *: VIH or VIL 
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MAX. 

-
150 
150 

70 
50 

50 

-

Power 

Operating 
Standby 

Operating 

UNIT 

ns 



TC531824P.12, TC531024P.15 

OUTLINE DRAWINGS DIP40-P-600 

40 

Unit in mm 

21 

o 
It> 

'i 
~--+o 

.z. 
50.7±0.2 .... ::e 

III 
0 

-

:;l 
+I 
III ..,. 

'" 0 
+I 
It) 

M 

-~~ 00 
+. 

It> ... _ 0 

Note: Package width and length do not include mold protrusion, allowable 

mold protrusion is O.15mm. 

Note: Toshiba does not assume any responsibility for use of any circuitry 

described; no circuit patent licenses are implied, and Toshiba 

reserves the right, at any time without notice, to change said 

.circuitry. 
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TOSHIBA MOS MEMORY PRODUCTS 
TC534000P 

DESCRIPTION 

The TC534000P is a 4,194,304 bits read only memory organized as 524,288 words by 
8 bits with a low bit cost, thus being suitable for use in program memory of micro­
processor, and data memory, especially character generator. The TC534000P using CelOS 
technology is most suitable for low' power applications where battery operations are 
required. 
The TC534000P has one programmable chip enable input CE/CE for device selection. 
The TCS34000P is moulded in a 32 pin standard plastic package, 0.6 inch in width. 

FEATURES 

Single SV PO\ver Supply 

Access Time: 250ns (Hax.) 

Power Dissipation 

Operating Current: 30mA (Nax.) 
Standby Current 20~A (Nax.) 

PIN CONNECTION 

VDD 
1.16 A18 
1.15 A17 
A12 A14 

A7 A13 

1.6 1.8 

A5 1.9 

1.4 All 

A3 i5E 
1.2 AIO 

A1 CE/CE 
AO D7 
DO DS 
D1 D5 

D2 D4 
GND D3 

PIN NM·1ES 
AO '" A18 Address Inputs 
DO '" D7 Data Outputs 

OE Output Enable Input 

CE/CE Chip Enable Input 

VDD Power Supply 

GND Ground 

N.C. No Connection 

All Inputs and Outputs: TTL Compatible 

Three State Outputs 

32 pin 600 mil width Plastic DIP 

Fully Static Operation 

Programmable Chip Enable 

BLOCK DIAGRAM 

GND 

DO Dl D2 D3 D4 D5 

CE 

OE 

AO 

Al 

1.2 

1.3 

A4 

1.5 C/l 
0:; 

AS 00 ... 
A7 ... 
A8 

;:> 
II> C/l 

1.9 0:; 

'" 00 
1.10 '" A 

00 0 All 0:; 0 
A12 

A 00 
A A 

1.13 <: 

524,288 x 8 bit; 

MEMORY CELLS 

1.14 '" 0 

1.15 
0:; 

A16 

1.17 

1.18 
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TC534000P 

~1AX n1ur~ RATINGS 

SYHBOL ITEM RATING UNIT 
VDD Power Supply Voltage -0.5 '\, 7.0 V 
VIN Input Voltage -0.5 '\, VDD V 

VOUT Output Voltage o '\, VDD V 
PD Power Dissipation 1.0 W 

TSTG Storage Temperature -55'\, 150 °C 

TOPR Operating Temperature -40 '\, 85 °c 

TSOLDER Soldering Temperature' Time 260 • 10 °C'sec 

D.C. OPERATING CONDITIONS (Ta=-40'\,85°C) 
SYHBOL PARAHETER MIN. TYP. V.tAX. UNIT 

VDD Power Supply Voltage 4.5 5.0 5.5 
VIR Input High Voltage 2.2 - VDD+O·3 V 

VIL Input Low Voltage -0.3 - 0.8 

D.C. and OPERATING CHARACTERISTICS (Ta=-40 '\, 85°C, VDD=5V::lO%) 

SYMBOL P ARA.'1ETER COt--1DITIONS HIN. MAX. UNIT 
IlL Input Leakage Current VIN=O '\, VDD - ±1.0 \lA 
ILO Output Leakage Current CE=VIH, VOUT=OV '\, VDD I - ±5.0 \lA 

IOH Output High Current VOH=2.4V -1.0 - rnA 

IOL Output Low Current VOL=0.4V 2.0 - rnA 

IDDSI Standby Current CE=VIH - 2 rnA 

IDDS2 Standby Current CE=VDD and VIN=OV(VDD) - 20 \lA 
IDDOI VIN=VIH!VIL, tcycle=250ns - 40 

Operating Current rnA 
IDD02 VIN=VDD!OV, t cycl e=250ns - 30 

CAPACITANCE 
SYNBOL PARAHETER CO!;''DITIONS HIN. MAX. UNIT 

CIN Input Capacitance f=lMHz, Ta=25°C - 8 
COUT Output Ta=25°C 10 

pF 
Capacitance f=lMHz, -

Note: This parameter is periodically sampled and is not 100% tested. 
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A.C. CHARACTERISTICS (Ta=-40 'V 85°C, VDD=5V±10%) 

SYMBOL P.t,P~lETER '~IN • l-I.AX. UNIT 

tCYC Cycle Time 

tAce Access Time 

tCE Chip Enable Access Time 

tOE Output Enable Access Time 

tCED Output Disable Time 

tOED Output ,Disable Time from OE 

tOH Output Hold Time 

AC TEST CONDITIONS 

Output Load 

Input Levels 

Timing Measurement Reference Levels Input 

250 -
- 250 

- 250 

- 100 

- 80 

- 80 

10 -

100pF + lTTL 

0.6V, 2.4V 

0.8V, 2.2V 

Output: O.SV, 2.0V 

Input Rise and Fall Time 5ns 

TIMING WAVEFORMS 

tCYC I 

AO-A18 

CE/CE 

ns 

TC534800P 

----------------~ Valid ~ 

OPERATION ~10DE 

HODE CE(CE) OE AD 'V 18 Outputs Power 

Read L(H) L Valid Data Out Operating 
Standby H (L) ":h. _c High-Z Standby 

Output Deselect L(H) H -'- High-Z Operating 

H: VIH, L: VIL. *: VIH or VIL 
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TC534000P 

OUTLINE DRAHI NGS 

~ 
~ 
o 

17 

16 

~~. ~================~ 

Z 
H 
::s 
N 
~I 

0.5 ± 0.15 

,1.4 = 0.15 

2.54 

Note: Each lead pitch is 2.54mm. 

Unit: mm 

1S.24TYP. 

All leads are located within O.25mm of their true longitudinal 

position with respect to No.1 and No.32 leads. 

Note: Toshiba does not assume any responsibility for use of any circuitry 

described; no circuit patent licenses are implied, and Toshiba 

reserves the right, at any time without notice, to change said 

circuitry. 
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