
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































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

width equal to that needed for initial programming is applied. 

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

with VCC ... Vpp=5V. 

This high speed program algorithm allows the programming of the TMM28257P to be 

accomplished without one and a half minutes (Typ.). 

CHI P ERASE r-100E 

The TMM28257P is in chip erase mode when the Vpp input is 2lV and CE is at TTL-Low 

level under the condition of A9=12V, OE=VIH and Data inputs=VIH' The chip erase 

pulse width is only 1 sec. 

Once chip is erased, all bits of the device are in "1" state. 

ERASE INHIBIT 

Under the condition that the erase voltage (2lV) is applied to Vpp terminal and l2V 

is to A9 input, TTL-High level CE input inhibits the TMM28257P from being erased. 

- H-12 -
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TMM28257P.20, TMM28257P-25 
TMM28257P.30 

HIGH SPEED PROGRAM t·1ODE FLmJ CHART 

ADDRESS = 
NEXT ADDRESS 

OVERPROGRAM X PULSES OF Imsec 
OR ONE PULSE OF Xmsec DURATION 

NO 
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OUTLINE DRAvJINGS (THH28257P) 

Unit in mrn 

2"< 15 

1 
~ 

14 

~I 
~ 

38.0 MAY... 1.5.2{-::O.25 ..r. • 

I 
! 

I --- I 

i II 
l..! --r- 1"10.2 5 ~o.~ -

~I 
2.54'::: 0.2,5 O .. ~ ;) 

I 0 

:.4-.t 0·1·5 
O~15 

Note 1. Each lead pitch is 2.54mrn. 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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HIGH SPEED PROGRAMMING MODE 

FEATURES 

The High Speed Programming I or High Speed 
Programming II Algorithms may be used to program 

64K through 512K devices. The 1 MEGABIT devices 
may be programmed using the High Speed Pro­
gramming II Algorithm. 

APPLICABLE DEVICES 

TOSHIBA 

The High Speed Programming I Algorithm uses 
1 ms programming pulse and the flow chart is shown 

in Figure 1. 
The High Speed Programming II Algorithm uses 

0.1 ms programming pulse and the flow chart is 
shown in Figure 2. 

~~=-/~-~-~-l --o-e-V-ic-e-:a-:--M-e--0-2-:-:-4-T-~m-p-;A-:-R-O---M----r-------'--'------~-3~3~T~~-e-e-c-o=re-ti-c-a-l--p-~-Ig--r-~--m_-~l_-l in-_ 9'-T03--1~-8~--~:S-eee--_~C------==--~ 

TMM27128.AD/ADI TMM24128AP/AF 66 sec 

TMM27256AO/ADI/BD/BDI TMM24256AP/AF/BP/BF 131 sec 

TC57256AO TC54256AP/AF 131 sec 1_ 3.3 sec 
TMM27512D/DI/AD/ADI TMM24512P/F/AP/AF 262 sec 7.0 sec 

l· TC571000D TC541000P N/A 14 sec 

_T_C_5_7 __ 1 __ 0_0_1_D ________ L--
TC_,5_4_.1 __ 0_0 ___ 1_P ________ ~ ______ N_/A_______ _~sec _______ J 

IDENTIFICATION MODE 

The identification mode allows the reading of an electrical signature from the device that will identify the 
manufacturer and device type. The identification mode is activated using the following conditions: 

1. For ihe Manufacturer Code: 
Set A9=12V~tO.5V, Aq'>=ViL, Other Addresses==ViL 
Note: The manufacturer code is consistent with the E.IA standard. 

2 For the De'Jice Code: 
Set A9=12Vi:0.5V, Aq'>=ViH, Other Addresses=ViL. 
Note: The Device Code is manufacturer dependent. 

The foliowing table shows the Electrical Signatures of Toshiba devices. 

ELECTRICAL DEVICES 

Device Name Signature 

EPROM One Time PROM Manufacture Code I Device Code 

TMM2764AD/ADI TMM2464AP/AF 98 52 

TMM27128AD/ADI TMM24128AP/AF 98 D3 

TMM27256AD/ADI/BD/BDl r TMM24256AP/AF/BP/BF 98 54 

TC57256AD TC54256AP/ AF 98 C4 

TMM27512D/DI/AD/ADI TMM24512P/F/AP/AF 98 15 

I 
TC571000D TC541000P 98 86 
TC571001D TC541001P 98 07 
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Figure 1 

HIGH SPEED PROGRAM I FLOW CHART 

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

NO 

* : Vpp=OV for 51ZKEPROM 

during verification 

1-4 



Figure 2 

HIGH SPEED PROGRAM II FLOW CHART 

during verification 

Vcc=6.25V±O.25V 
Vpp = 12.75 ±O.25V 

ADRESS=START 
ADDRESS 

Vcc =5V 
Vpp =5V 

1-5 

TOSHIBA 

NG 
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TOSHIBAMOSMEMORY PRODUCTS 
TMM2464AP/AF 8,192 WORD X 8 BIT 
ONE TIME PROGRAMMABLE READ ONLY MEMORY 
N CHANNEL SILICON STACKED GATE MOS 

DESCRIPTION 

The TMM2464AP/AF is a 8,192 word x 8 bit 
one time programmable read only memory, and 
molded in a 28 pin plastic DIP. 

The TMM2464AP/AF's access time is 200ns, 
and has low power standby mode which reduces the 
power dissipation without increasing access time. 

FEATURES 

• Single 5 volt power supply 
• Fast access time: 200ns (Max.) 
• Power dissipation 1 OOmA(active current) Max. 

: 30mA(standby current) Max. 

• Low power standby mode: CE 
• Output buffer control OE 
• Full static operation 

PIN CONNECTION 

Vpp 
A12 

A6 

A5 

A4 

AO 

00 

01 

02 

(TOP VIEW) 

VCC 
PGM 
N.C. 

A8 

A9 

All 

OE 

AIO 

CE 
07 

06 
05 
04 

TMM2464AP/AF 

The electrical characteristics and programming 
method are the same as U. V. EPROM TMM-
2764AD's. 

Once programed, the TM M2464AP / AF can not 
be erased because of uSing plastic DIP without 
transparent window. 

• High speed programming mode 
• Three state outputs 
.Inputs and outputs TTL compatible 
.Compatible with TMM2764AD and ROM 

TMM2365P, TC5365P . 
• 28 PIN standard plastic package: TMM2464AP 
.28 PIN flat package TMM2464AF 

BLOCK DIAGRAM 

Vpp GND Vcc 00 01 02 03 04 05 06 07 

OE 
CE 

PGM 

AO 
Al 
A2 
A3 
A4 
A5 
A6 
A7 
A8 
A9 DECODER 8192',8 bi ts AI0 

All 
A12 

GND 03 MODE SELECTION 
--

PIN NAMES ~----- PIN PGM CE OE Vpp Vee 0 0 -07 

MOO-t--.__.__. (27) (20) (22) (1) (28) (11-13,15-19) 
POWER 

--

Read H L L Data Out 
Ao-AI2 Address Inputs 

0 0 -0 7 Outputs (Inputs) 

--- Active 
Output 

H 5V 5V High Impedance * * Deselect 
CE Chip Enable Input 

OE Output Enable Input 

PGM Program Control Input 

N.C. No Connection I 

Standby * H * High Impedance Standby 

Program L L * Data In 

Program * H * High Impedance 
12.5V 6V Active 

Vpp Program Supply Voltage 

Vee Vee Supply Voltage (+ 5V) 
._----1--------

GND Ground 

Inhibit H L H High Impedance 

Program 
H L L Data Out 

Verify 
.-~ * H or L 
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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 

VOUT Output Voltage -0.6-7.0 V 

PD Power Dissipation 1.5 W 
--

TSOLDER Soldering Temperature· Time 260·10 'C'sec 

TSTRG Storage Temperature -55-150 'C 

TOPR Operating Temperature 0-70 'C 

READ OPERATION 

D. C. RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VIH Input High Voltage 2.2 - Vee+ 1.0 

VIL Input Low Voltage -0.3 - 0.8 
V 

Vee Vee Power Supply Voltage 4.75 5.00 5.25 

Vpp Vpp Power Supply Voltage 2.2 Vee Vee+0.6 

D. C. and OPERATING CHARACTERISTICS (Ta=0-70'C, Vcc=5V±5%, Unless otherwise noted) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Current VIN=O-Vec - - ±10 f.lA 

IeCl Supply Current (Standby) CE=VIH - - 30 mA 

1eC2 Supply Current (Active) CE=VIL - - 100 mA 

VOH Output High Voltage IOH= -4OOf.lA 2.4 - - V 

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

Iprl Vpp Current Vrr=0-Vce+0.6V -- - ±10 f.lA 

ILO Output Leakage Current VouT=0.4V-Vee - - ±10 f.lA 

1-8 



TMM2464AP/AF 

A. C. CHARACTERISTICS (Ta=0-70C, Vcc==5V±5%, Vpp=2.0V-Vcc+06V, Unless otherwise noted) 

SYMBOL PARAMETER 

tACC Address Access Time 

tee CE to Output Valid 

tOE OE to Output Valid 

tPGM PGM to Output Valid 

tOFl CE to Output in Hlgh-Z 

tOF2 OE to Output In Hlgh-Z 

tOF3 PGM to Output In Hlgh-Z 

tOH Output Data Hold Time 

A. C TEST CONDITIONS 

• Output Load 
• Input Pulse Rise and Fall Times 

• Input Pulse Levels 

1 TTL Gate and Cr = 100pF 

10ns Max. 

0.45V to 2.4V 

MIN. 

-

-

-

-

0 

0 

0 

0 

• Timing Measurement Reference Level Inputs 0 SV and 2.0V, Outputs O.SV and 2.0V 

CAPACITANCE * (Ta = 25(' f= 1 MHz) 

I SYMBOL PARAMETER TEST CONDITION 

CIN Input Capacitance VIN=OV 

l COUT Output Capacitance VOUT=OV 

* This parameter IS perrodlcally sampled and IS not 100% tested. 

TH~ING WAVEFORMS 

AO-A12 

OE 

HIGH Z 

1-9 

MAX. UNIT 

200 ns 

200 ns 

70 ns 

70 ns 

60 ns 

60 ns 

60 ns 

- ns 

MIN. TYP. MAX. UNIT 

- 4 6 pF 

- S 12 pF 



HIGH SPEED PROGRAM OPERATION 

D. C. RECOMMENDED OPERATING CONDITIONS 

--SYMBO~- PARAMETER =~~ ~~--f TYP MAX --r-UNIT~-" 
VIH Input High Voltage 2 0 _____ ----I __ V_cc_" +_1 ".0 V 

----V~~---- Input Low Voltage ----=-03 - 0.8 V 
_. __ ._--+_.-----+------

____ ~:: __ __ ~~~~;;~ ~~II::~: _______ ~-~__ ~-~ {~ __ ~~_-F2}= r-·---~-3"-2-~--t-----~-

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. 
--

III Input Current VIN=O-VCC - - ±10 

VOH Output High Voltage IOH= -400JlA 2.4 - -

VOL Output Low Voltage 10l=2.1mA - - 0.4 

Icc Vcc Supply Current - - - 100 

IpP2 Vpp Supply Current Vpp= 13 .OV - - 50 

A. C. PROGRAMMING CHARACTERISTICS (Ta=25±5C, Vc:(=6\1-t025V, VI'I,c.=125V±05V) 

SYMBOL PARAMETER 

tAS Address Setup Time 

tAH Address Hold Time 

teES CE Setup Time 

teEH CE Hold Time 

tos Data Setup Time 

tOH Data Hold Time 

tvs Vpp Setup Time 

tpw Program Pulse Width 

toP.w Additional Program Pulse Width 
1-----. 

tOE OE to Output Valid 

tOF2 OE to Output in High-Z 

A. C TEST CONDITIONS 

• Output Load 
• Input Pulse Rise and Fall Times 

• Input Pulse Levels 
• Timing Measurement Reference Level 

TEST CONDITION 

-

--

-

-

-

-

-

-

Note 1 

-

CE=VIL 

1 TTL Gate and CI (1 OOpF) 
10ns Max. 
0.45V to 2.4V 

MIN. 

2 

2 

2 
--

2 

2 

2 

2 

0.95 

2.85 

-

-

Input O. 8V and 2 OV, Output O. 8V and 2. OV 

I T:~-

-

-

-

-

.-
-

1.0 

3.0 

-

-

Note: 1. topw depend on the program pulse Width which IS regulred in the Initial program. 

- 1·10 -

MAX. 

-

-

--

-

-

-

-

1.05 

78.75 

100 

90 

UNIT 

JlA 

V 

V 

mA 

mA 

UNIT 

Jls 

JlS 

Jls 

Jls 

Jls 
--

Jls 

Jls 

ms 

ms 

ns 
--

ns 



TMM2464AP/AF 

TIMING WAVEFORMS (HIGH SPEED PROGRAM) 

OO~07 

Vpp 

PROGRAM 
PROGRAM 
VERIFY 

INITIAL PROGRAM 

PROGRAM 

ADDITIONAL PROGRAM 

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 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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OPERATION INFORMATION 

The TMM2464AP/AF's six operation modes are 
listed in the following table. Mode selection can be 
achieved by applying TIL level signal to all inputs. In 

~~R) PGM CE 
MODE (27) (20) 

Read H L 
Read Operation 

Output Deselect * * (Ta=0-70'C) 
Standby H * 
Program L L 

Program 
H * Operation Program Inhibit 

H L 
(Ta=25±5'C) 

Program Verify H L 

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

READ MODE 

The TMM2464AP / AF has three control func­
tions. The chip enable (CE) controls the operation 
power and should be used for device selection. 

The output enable (OE) and the program control 
(PGM) control the output buffers, independent of 
device selection. 

Assuming that CE=OE=VIL and PGM=VIH, the 
output data is valid at the outpus after address access 
time from stabilizing of all addresses. 

OUTPUT DESELECT MODE 

Assuming that CE=VIH or OE=VIH, the outputs 
will be in a high impedance state. So two or more 
TMM2464AP/AF can be connected together on a 

. STANDBY'MODE 

The TMM2464AP/AF has a low power standby 
mode controlled by the CE signal. By applying a TIL 
high level to the CE input, the TMM2464AP/AF is 
placed in the standby mode which reduce the oper-

PROGRAM VERIFY MODE 

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

PROGRAM INHIBIT MODE 

Under the condition that the program voltage (+ 
12.5V) is applied to Vpp terminal, a high level CE or 
PGM input inhibits the TM M2464AP / AF from being 
programmed. Programming of two or more 
TMM2464AP/AF in parallel with different data is 

OE 

the read operation mode, a single 5V power supply 
is required and the levels required for all inputs are 
TIL. 

Vpp Vee 0 0 -07 

(22) (1) (28) (11-13,15-19) 
POWER 

L 

H 

* 
* 
* 
H 

L 

Data Out Active 

5V 5V High Impedance Active 

High Impedance Standby 

Data In Active 

High Impedance Active 
12.5V 6V 

High Impedance Active 

Data Out Active 

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

Assuming that CE=VIL, PGM =VIH and all ad­
dresses 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. 

common bus line. 
When CE is decoded for device selection, all 

deselected devices are in low power standby mode . 

ating current from 100mA to 30mA, and then the 
outputs are in a high impedance state, independent 
of the OE and the PGM inputs. 

The verify IS accomplished with OE and CE at VIL 
and PGM- at VIH. 

easily accomplished. That is, all inputs except 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 TIL high level signal is 
applied to the other devices. 

- \-12 



HIGH SPEED PROGRAMMING MODE 

The device is set up in the high speed program­
ming mode when the programming voltage (+ 12. 
5V) is applied to the Vpp terminal with Vcc= 6V and 
PGM =VIH. The programming is achieved by apply­
ing a single TIL low level 1 ms pulse the PGM input 
after addresses and data are stable. Then the pro­
grammed data is verified by using Program Verify 
Mode. 

If the programmed data is not correct, another 
program pulse of 1 ms is applied and then program-

ELECTRIC SIGNATURE M,DOE 

Electnc signature mode allows to read out a code 
from TMM2464APjAF which identifies its manufac­
turer and device type. 

The programming equipment may read out man­
ufacturer code and device code from TM M2464AP j 
AF by using this mode befor8 program operation and 
automatically set program voltage (Vpp) and algor­
ithm. 

Electric signature mode is set up when 12V IS 

med data is verified. This should be repeated until the 
program operates correc~ly (max. 25 times). 

After correctly programming the selected 
address, one additional program pulse with pulse 
width 3 times that needed for programming is 
applied. 

When programming has been completed, the 
data in all addresses should be verified with Vcc=Vpp 
=5V. 

The High Speed Program II Algorithm (shown in 
figure 2, page 1-5) may also be used to reduce the 
programming time further. 

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 panty bit of 
MSB (07). 

The following table shows electric signature of 
TM M2464AP j AF 

I ~::~;;-_______ -":s I A, 0 7 
I 0 6 

I 
Os 0, 0 3 O2 0 1 0 0 HEX 

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

Manufacture Code i VIL 1 L1=1 0 1 1 0 0 0 98 

Device Code 
I 

VIH 0 0 1 0 0 1 0 52 

Notes: A9 = 12V±0. 5V 
A1-A8, A10-A12, IT, OE=VIL PGM=VIH 
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HIGH SPEED PROGRAM MODE FLOW CHART 

ADDRESS = 
NEXT ADDRESS 

OVERPROGRAM 3X PULSES OF lmsec 
OR ONE PULSE OF 3Xmsec DURATION 

NO 

- 1-14 -



OUTLINE DRAWINGS (TMM2464AP) 

28 15 

14 

38.0MAX 
1------ .-------

2.54±025 

Unit in mm 

15.24± 025 

I 
I 

I 
1/ 

1..1 + 0.1 
11. 0 .25 - 0.05 

0-15° 

Note: 1. Each lead pitch is 2.54mm. All leads are located within O.25mm of their true longitudinal positson 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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OUTLINE DRAWINGS (TMM2464AF) 

28 15 

14 

I I 

~ 

~. 

rl o 
-Ii 
rl 
o 

Unit in mm 

Note: Lead pitch is 1 .27 and tolerance IS ±O. 12 against theoretical center of each lead that IS obtained on the basIs of 
No.1 and No.28 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. 

o April, 1987 Toshiba Corporation 
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TOSHIBA MOS MEMORY PRO DUC·TS 
TMM24128AP / AF 16,384 WORD X 8 BIT 
ONE TIME PROGRAMMABLE READ ONLY MEMORY 
N CHANNEL SILICON STACKED GATE MOS 

DESCRIPTION 

The TMM24128APjAF is a 16,384 word x 8 bit 
one time programmable read only memory, and 
molded in a 28 pin plastic DIP. TMM24128APjAF's 
access time is 200ns, and has low power standby 
mode which reduces the power dissipation without 

FEATURES 

e Single 5 volt power supply 
eFast access time :200ns(Max.) 
e Power dissipation: 1 OOmA(active current) Max. 

30mA(standby current) Max. 
e Low power standby mode CE 
e Output buffer control : OE 
e Full static operation 
e High speed programming mode 

PIN CONNECTION 

VI'P 1 
A12 

A7 

A6 
A5 

Al 
AO 

00 

01 
02 

Vee 
PGM 
A13 

A8 
A9 
All 
OE 
AIO 
CE 
07 

06 

05 
04 

TM M24128AP / AF 

increasing access time. The electrical characteristics 
and programming method are the same as U. V. 
EPROM TMM27128AD's. Once programed, the 
TMM24128APjAF can not be erased because of 
using plastic DIP without transparent window. 

e Single location programming 
e Three state outputs 
elnputs and outputs TIL compatible 
eCompatible with TMM27128AD and MASK ROM 

TMM23128P 
e28 PIN standard plastic package: TMM24128AP 
e 28 PIN flat package TMM24128AF 

BLOCK DIAGRAM 

Vpp GND Vee 00 01 0203040506 07 

AO 
Al 
A2 
A3 
A4 
A5 
A6 
A7 
A8 
A9 

Ala 
All 
Al2 
A13 

03 
MODE SELECTION 

PIN NAMES ~ PGM CE OE Vpp Vee 0 0 -07 POWER 
MOO (27) (20) (22) (1) (28) (11-13,15-19) 

Read H L L Data Out 
Active 

Ao-AI3 Address Inputs 

aD-a, Outputs (Inputs) 

Output 

* * H 5V 5V High Impedance 
Deselect 

CE Chip Enable Input Standby * H * High Impedance Standby 

OE Output Enable Input Program L L * Data In 

PGM Program Control Input Program * H * High Impedance 
12.5V 6V Active 

Vpp Program Supply Voltage Inhibit H L H High Impedance 

Vee Vee Supply Voltage (+5V) Program 
H L L Data Out 

GNO Ground Verify 

'" H nr I 
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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 

VOUT Output Voltage -0.6-7.0 V 

Po Power Dissipation 1.5 W 

TSOLoER Soldering Temperature· Time 260·10 °C·sec 

TSTRG Storage Temperature -55-150 °C 

TOPR Operating Temperature 0-70 °C 

READ OPERATION 

D. C. RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VIH Input High Voltage 2.0 - Vee+ 1.0 V 

VIL Input Low Voltage -0.3 - 0.8 V 

Vee Vee Power Supply Voltage 4.75 5.00 5.25 V 

Vpp Vpp Power Supply Voltage 2.0 Vee Vee+0.6 V 

D. C. and OPERATING CHARACTERISTICS (Ta=0-70°C, Vee=5V±5%, Unless otherwise noted) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Current VIN=O-Vee - - ±10 J1.A 

lee1 Supply Current (Standby) CE=VIH - - 30 mA 

lee2 Supply Current (Active) CE=VIL - - 100 mA 

VOH Output High Voltage IOH= -400J1.A 2.4 - - V 

VOL Output Low Voltage IOL=2. 1 mA - - 0.4 V 

IpP1 Vpp Current Vpp=0-Vee+0.6V - - ±1O J1.A 

!Lo Output Leakage Current VouT=0.4V-Vee - - ±10 J1.A 
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TMMZ4128:AP/AF 

A. C. CHARACTERISTICS (Ta=0-70C. Vcc=5V±5%, Vpp=2.0V-Vcc+0.6V, Unless otherwise noted) 

SYMBOL PARAMETER 

tACC Address Access Time 

tCE CE to Output Valid 

tOE OE to Output Valid 

tPGM PGM to Output Valid 

tOFl CE to Output in Hlgh-Z 

tOF2 OE to Output in High-Z 

tOF3 PGM to Output in Hlgh-Z 

tOH Output Data Hold Time 

A. C. TEST CONDITIONS 

• Output Load 
• Input Pulse Rise and Fall Times 

• Input Pulse Levels 

1 TTL Gate and CL=100pF 

10ns Max. 
0.45V to 2.4V 

MIN. 

-

-

-

-

0 

0 

0 

0 

• Timing Measurement Reference Level Inputs O. 8V and 2. OV, Outputs O. 8V and 2. OV 

CAPACITANCE * (Ta=25"C, f= 1 MHz) 

SYMBOL PARAMETER TEST CONDITION 

CIN Input Capacitance VIN=OV 
f---

COUT Output Capacitance VOUT=OV 

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

TIMING WAVEFORMS 

AO-A13 

HIGH Z 
DATA OUTPUTS 
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MAX. UNIT 

200 ns 

200 ns 

70 ns 

70 ns 

60 ns 

60 ns 

60 ns 

- ns 

MIN. TYP. IMAX. UNIT 
- 4 , 6 pF 

- 8 , 12 pF 

HIGH Z 



HIGH SPEED PROGRAM OPERATION 

D. C. RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER MIN. TYP MAX. 

VIH Input High Voltage 2.0 - Vee+ 1.0 

Vil Input Low Voltage -0.3 - 0.8 

Vee Vee Power Supply Voltage 5.75 6.0 6.25 

Vpp Vpp Power Supply Voltage 12.0 12.5 13.0 

D. C. and OPERATING CHARACTERISTICS (Ta=25±5°C, Vee=6V±0.25V, Vpp= 12.5V±0.5V) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. 
f---

III Input Current VIN=O-Vee - - ±10 

VOH Output High Voltage IOH= -400J.lA 2.4 - -

VOl Output Low Voltage IOL=2.1mA - - 0.4 

Icc Vee Supply Current - - - 100 
r--. 

IpP2 Vpp Supply Current Vpp= 13 .OV - - 50 

A. C. PROGRAMMING CHARACTERISTICS (Ta=25±5°C, Vee=6V±0.25V, Vpp= 12. 5V±0. 5V) 

SYMBOL PARAMETER 

!As Address Setup Time 

tAH Address Hold Time 

teEs CE Setup Time 

teEH CE Hold Time 

tos Data Setup Time 

tOH Data Hold Time 

tvs Vpp Setup Time 

tpw Program Pulse Width 

topw Additional Program Pulse Width 

tOE OE to Output Valid 

tOF2 OE to Output in High-Z 

A. C. TEST CONDITIONS 

• Output Load 
• Input Pulse Rise and Fall Times 

• Input Pulse Levels 
• Timing Measurement Reference Level 

TEST CONDITION 

-

-

-

-

-

-

-

-

Note 1 

-

CE=VIL 

1 TIL Gate and Cdl OOpF) 
10ns Max. 

0.45V to 2.4V 

MIN. 

2 

2 

2 

2 

2 

2 

2 

0.95 

2.85 

-

-

Input 0.8V and 2.0V, Output 0.8V and 2.0V 

Note: 1. topw depend on the program pulse width which is reguired in the initial program. 
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TYP. MAX. 

- -

- -

- -

- -

- --

- -

- -

1.0 1.05 

3.0 78.75 

- 100 

- 90 

UNIT 

V 

V 

V 

V 

UNIT 

J.lA 

V 

V 

mA 

mA 

UNIT 

J.ls 

J.ls 

J.ls 

J.ls 

J.ls 

J.ls 

J.ls 

ms 

ms 

ns 

ns 



TIMING WAVEFORMS (HIGH SPEED PROGMAM) 

Vpp 
tvs 

PROGRAM 
PROGRAM 
VERIFY 

INITIAL PROGRAM 

IMM24 I 28AP/Af 

DIN STABLE 

topw 

PROGRAM 

ADDITIONAL PROGRAM 

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 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 1 4 V. 
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OPERATION INFORMATION 

The TMM24128AP/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) PGM CE 
MODE (27) (20) 

Read H L 
Read Operation 

Output Deselect * * (Ta =0-70·C) 
Standby H * 
Program L L 

Program 
* H 

Operation Program Inhibit 
(Ta=25±5·C) H L 

Program Verify H L 

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

READ MODE 

The TMM24128AP/AF has three control func­
tions. The chip enable (CE) controls the operation 
power and should be used for device selection. 

The output enable (OE) and the program control 
(PGM) control the output buffers, independent of 
device selection. 

Assuming that CE=OE=VLL and PGM=VIH, the 
output data is valid at the output after address access 
time from stabilizing of all addresses. 

OUTPUT DESELECT MODE 

Assuming that CE=VIH or OE=VIH, the outputs 
will be in a high impedance state. So two or more 
TMM24128AP/AF can be connected together on a 

STANDBY MODE 

The TMM24128AP/AF has a low power standby 
mode controlled by the CE signal. By applying TIL 
high level to the CE input, the TMM24128AP/AF is 
placed in the standby mode which reduce the oper-

PROGRAM VERIFY MODE 

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

PROGRAM INHIBIT MODE 

Under the condition that the program voltage (+ 
12.5V) is applied to Vpp terminal, a high level CE or 
PGM input inhibits the TMM24128AP / AF from be­
ing programmed. Programming of two or more 
TMM24128AP/AF in parallel with different data is 

OE 

In the read operation mode, a single 5V power 
supply IS required and the levels required for all 
inputs are TIL. 

Vpp Vee 0 0 -07 

(22) (1) (28) (11-13,15-19) 
POWER 

L 

H 

* 
* 
* 
H 

L 

\-22 

Data Out Active 

5V 5V High Impedance Active 

High Impedance Standby 

Data In Active 

High Impedance Active 
12.5V 6V 

High Impedance Active 

Data Out Active 

The CE to output valid (teE) IS equal to the address 
access time (tACC). 

Assuming that CE =VLL PGM =VIH and all ad­
dresses 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 addresses 
are valid, the output data is valid at the outputs after 
tPGM from the rising edge of PGM. 

common bus line. 
When CE is decoded for device selection, all 

deselected devices are in low power standby mode. 

ating current from 100mA to 30mA, and then the 
outputs are in a high impedance state, independent 
of the OE and the PGM inputs. 

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

easily accomplished. That is, all inputs except for CE 
or PGM may be commonly connected, and a TIL low 
level program pulse is applied to the CE and PGM of 
the desired device only and TIL high level signal is 
applied to the other devices. 



HIGH SPEED PROGRAMMING MODE 

The device is set up in the high speed program­
ming mode when the programming voltage (+ 12. 
5V) is applied to the Vpp terminal with Vcc= 6V and 
PGM =VIH. The programming is achieved by apply­
ing a single TTL low level 1 ms pulse the PGM input 
after addresses and data are stable. Then the pro­
grammed data is verified by using Program Verify 
Mode. 

If the programmed data is not correct, another 
program pulse of 1 ms is applied and then pro-

ELECTRIC SIGNATURE MODE 

Electric signature mode allows to read out a code 
from TMM24128AP/AF which identifies its manu­
facturer and device type. 

The programming equipment may read out man­
ufacturer code and device code from 
TMM24128AP/AF by using this mode before pro­
gram operation and automatically set program volt­
age (Vpp) and algorithm. 

Electric signature mode is set up when 12V is 

----------
PINS Ao 0 7 

S I G NA TU R E ------------__________ (10) (19) 

Manufacture Code VIL 1 

Device Code VIH 1 

Nores: A9= 12V±0. 5V 

A1-A8, A10-A13, CE, OE=VIL PGM=VIH 

0 6 

(18) 

0 

1 

TMM24 I 28 APIA F 

grammed data is verified. This should be repeated 
until the program operates correctly (max. 25 times). 

After correctly programming the selected 
address, one additional program pulse with pulse 
width 3 times that needed for programming is 
applied. 

When programming has been completed, the 
data in all addresses should be verified with Vcc=VPP 
=5V. 

The High Speed Program II Algorithm (shown in 
figure 2, page 1-5) may also be used to reduce the 
programming time further. 

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 panty with the parity bit of 
MSB (07). 

The following table shows electric signature of 
TMM24128AP/AF. 

Os 0 4 0 3 O2 0 1 0 0 HEX. 

(17) (16) (15) (13) (12) (11) DATA 

0 1 1 0 0 0 98 

0 1 0 0 1 1 03 
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HIGH SPEED PROGRAM MODE FLOW CHART 

ADDRESS = 
NEXT ADDRESS 

OVERPROGRAM 3X PULSES OF Imsec 
OR ONE PULSE OF 3Xmsec DURATION 

NO 
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OUTLINE DRAWINGS (TMM24128AP) 

1.524± 025 

+ eu II 025_ 0 .05 

TMM24128AP/AF 

Unit in rom 

0-15° 

~~ote: 1. Each lead pitch IS 2. 54mm. All leads are located within O.25rnm 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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OUTLINE DRAWINGS (TMM24128AF) 

28 15 

14 

I 189_MAX. "I 

~ 

I 
~. 
tI) 

N 

rl 
c:i 
+I 
rl 

c:i 

Unit in mrn 

~) r 118±03------1 

2t=~-===>J 
.1 [L5±04 

Note: Lead picth is 1.27 and tolerance is±O.12 against theoretical center of each lead that is obtained on the basIs of 
No.1 and No.28 leads. 

Note: Toshiba does not assume an) responsibility for use of any circuitry described: no circuit patent licenses are implied, and Toshibe 
reserves the right, at any time withclut notice, to change said circuitry . 

., April, 1987 Toshiba Corporation 
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TOSHIBA MOS MEMORY PRODUCTS 
TMM24256AP/AF 32,763 WORD X 8 BIT 
ONE TIME PROGRAMMABLE READ ONLY MEMORY 
SILICON STACKED GATE MOS 

DESCRIPTION 

The TMM24256AP/AF is a 32,768 word x 8 bit 
one time programmable read only memory, and 
molded in a 28 pin plastic Package. 

The TMM24256AP/AF's access time is 200ns 
and has low power standby mode which reduces the 
power dissipation without increasing access time. 

FEATURES 

• Fast access time: 200ns 
• Low power dissipation 

Active : 100mA 
Standby: 30mA 

• Single 5V power supply 
• Full static operation 
• High speed programming mode 

PIN CONNECTION 

A12 

A4 

A3 

A2 
Al 

AO 

00 
01 

TM M24256AP / AF 

The electrical characteristics and programming 
method are the same as U. V. EPROM 
TMM27256AD's. 

Once programed, the TM M24128AP / AF can not 
be erased because of uSing plastiC DIP without 
transparent window. 

.Inputs and outputs TIL compatible 
• Pin compatible with ROM TC53257P, 

TMM23256P, EPROM TMM27256D/AD and 
TC57256D 

• Standard28 pin DIP plastiC package: TMM24256AP 
• PlastiC Flat Package TMM24256AF 

BLOCK DIAGRAM 

AD 
Al 
A2 
A3 
A4 
A5 
A6 
A70-

A8 
A9 

AlD 
All 
Al2 
Al3 
A14 

32.768X8bits 

Vcc 
A14 
A13 
AS 
A9 

All 

OE 
AIO 
CE 
07 

06 
05 
04 
03 MODE SELECTION 

~~ CE OE Vpp Vee 0 0 --0 7 POWER 
MODE (20) (22) (1) (28) (11-13,15-19) 

Read L L Data Out 
Active 

PIN NAMES Output 
H 5V 5V High Impedance * Deselect 

Ao-A" Address Inputs Standby H * High Impedance Standby 
0 0 -0 7 Outputs (Inputs) 

CE Chip Enable Input 

OE Output Enable Input 

Vpp Program Supply Voltage 

Vee Vee Supply Vo:tage (+ 5V) 

Program L H 

12516V 
Data In 

Program 
H H High Impedance Active 

Inhibit 

Program 
L Data Out * Verify I 

GND Ground 
1 ______ L..---____ . _____ * H or L 
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~~ cj 0'; , ')'" c,~' 

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 
1------

VOUT Output Voltage -0.6-7.0 V 

PD Power Dissipation 1.5 W 
--t--

TSOLDER Soldering Temperature· Time 260·10 

.C~j --1-----
TSTG. Storage Temperature -55-150 °C 

TOPR. Operating Temperature 0-70 °C 
'---. 

READ OPERATION 

D. C. RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER MIN-. -,..- TYP. MAX. : 
I 

------------~+1~--VIH Input High Voltage 2.0 
---

VIL Input Low Voltage -0.3 - 0.8 

Vee Vee Power Supply Voltage 4.75 5.00 5.25 
j----._--

Vpp Vpp Power Supply Voltage __ ~~~.-L_~~_ Vee+0.6 I '---____ -1. 

Do C. and OPERATING CHARACTERISTICS (Ta=0-7UC, Vee=5V±5%,) 

-- ~~~~~YP _~~~~~~~~ 
- - -:'-10 pA 

---------.--f--. -1--'---

-- -- 30 mA 
f-----+_-~~-----~----~~~~--------------~-

SYMBOL PARAMETER TEST CONDITION 

III Input Current VIN=O-Vee 

Icel Supply Current (Standby) CE=VIH 

- - 100 mA 
~~~-+-~~~--~--~-----~---~------------------------+----+----+--.-~---

leC2 Supply Current (Active) CE=VIL 

2.4 - - V 
f--------+---------'-------'--------------j----------'-------------------------t-----f--- -.- -.-----

VOH Output High Voltage IOH= -400pA 

VOL Output Low Voltage IOL=2. 1 mA - - 0.4 V 
------------------------------~--~--_4 

IpPl Vpp Current Vpp=0-Vec+0.6V 

ILo Output Leakage Current VouT=0.4V-Vec 
~~~--+---------------------------~--------------------------------+_----+_----+_±-1--01 pA 

±10 T pA 
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A. C. CHARACTERISTICS 

• Output Load 
• Input Pulse Rise and Fall Times 

• Input Pulse Levels 

1 TTL Gate and CL == 100pF 
10ns Max 

0.45V to 2.4V 

TMM24256AP I AF 

~r;_ -f MAX. UNIT 

200 

I 
ns 

- 200 ns 
---
- 70 ns 

0 60 ns 
----- --

0 60 ns 
-

0 __ L - ns 

• Timing Measurement Reference Level Inputs U. 8V and 2. OV, Outputs O. 8V and 2. OV 

CAPACITANCE * (Ta=25C, f= 1 MHz) 

PARAMETER TEST CONDITION 

Input Capacitance V':F=OV 
-------------------r-----------------------------------~------1------+----~------~ 

Output Vour=OV 

* ThiS parameter IS periodically sampled and is not 100% tested. 

TIM~NG VVAVEFORMS (READ) 

ACl--A14 

eE 

o 0--<J '7 
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HIGH SPEED PROGRAM OPERATION 

D. C. RECOMMENDED OPERATING CONDITIONS 
--,-_._----- -

SYMBOL PARAMETER MIN. TYP M AX. UNIT 
--I---

VIH Input High Voltage 2.0 - Vee 
--

VIL Input Low Voltage -0.3 - O. 

Vee Vee Power Supply Voltage 5.75 6.0 6. 

Vpp Vpp Power Supply Voltage 12.0 12.5 13 

D. C. and OPERATING CHARACTERISTICS (Ta=25±5°C, Vee=6V±0.25V, Vpp=12.5V±0.5V) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. 

III Input Current VIN=O-Vee - -- ±10 

VOH Output High Voltage 10H= -400J.lA 2.4 - -

VOL Output Low Voltage IOL=2. 1 mA - - 0.4 

lee Vee Supply Current - - - 120 

IpP2 Vpp Supply Current Vpp= 13.0V - - 50 

l VIO A9 Auto Select Voltage - 11.5 12.0 12.5 

A. C. PROGRAMMING CHARACTERISTICS (Ta=25±5-C, Vee=6V±0.25V, VPf,==12.5V±0.5V) 

SYMBOL PARAMETER 

tAS Address Setup Time 

tAH Address Hold Time 

teEs CE Setup Time 

teEH CE Hold Time 

tOES OE' Setup Time 

tos Data Setup Time 

tOH Data Hold Time 

tvps Vpp Setup Time 
~ 

tves Vee Setup Time 

tpw Initial Program Pulse V\lIdth 

topw Overprogram Pulse Width 

tOE OE 'LO Output Valid 

tOFP OE to Output in High-Z 

A. C. TEST CONDITIONS 

• Output Load 
• Input Pulse Rise and Fall Times 

• Input Pulse Levels 
• Timing Measurement Reference Level 

TEST CONDITION 

-

-

-

-

--

-

-

-

-

CE=VIL, OE=VIH 

Note 1 

CE=VIH 

CE=VIH 

1 TTL Gate and Cdl OOpF) 
10ns Max. 
0.45V to 2.4V 

MIN. 

2 

2 

0 

0 

2 

2 

2 

2 

2 

0.95 

2.85 

-

-

Input O. 8V and 2. OV, Output O. 8V and 2 OV 

TYP. 

-

-

-

-

-

-

-

-

-

1.0 

3.0 

-

-

Note 1: The length of the overprogram pulse may very as a fumction of the counter value X. 
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MAX. 

-

-

-

-

-

-

-

-

--

1.05 

78.75 

150 

130 

UNIT 

J.lA 

V 

V 

mA 

mA 

V 

UNIT 

J.ls 

J.ls 

ns 

ns 

J.ls 

J.ls 

J.ls 

J.ls 

J.ls 

ms 

ms 

ns 

ns 

--



TMM24256APIAF 

TIMING WAVEFORMS(PROGRAM) 

(VCC=6V±O.25V, Vpp=12.5V±O.5V) 

AO-14 

00-07 

VPP tvps 

Vee 
tves PROGRAM PROGRAM VERIF'Y 

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 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 1 4 V. 
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TMM24256AP/AF 

OPERATION INFORMATION 

The TM M24256AP / AF's SIX operation modes are 
listed in the following table. Mode selection can be 

_______ PIN NAMES(NUMBER) CE 
MODE ---__ ._ (20) 

Read L 
Read Operation 

Output Deselect * (Ta=O'-70'C) 
Standby H 

--f---. 

Program L 
Program Operation 

Program Inhibit H 
(Ta=25±5'C) 

Program Verifyt!· * 
Note: H; VIH, L; VIL, * ; VIH or VoL 

READ MODE 

The TMM24256AP/AF has two control func­
~ions. 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 outf)ut data is 
valid at the outputs after address access time from 

OUTPUT DESELECT MODE 

Assuming that CE=VIH or OE=VIH, the outputs 
will be In a high impedance state. So two or more 
TMM24256AP/AF's can be connected together on a 

STANDBY MODE 

The TMM2 Ll 256AP/AF has a low power standby 
mode controlierl by the CE signal. By applying a high 
level to the CE input, the TMM24256AP/AF is 
placed in the standby mode which reduce the oper-

PROGRAM VERIFY MODE 

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

PROGRAM U+JHIBIT MODE 

Under the condition that the program voltage (+ 
12. 5V) is applied to Vpp terminal, a TIL high level CE 
;nput inhibits the TMM24256AP/AF from being 
programmed. 

Programming of two or more TMM24256AF)/ 
AF's in parallel with different data is easily accom-

OE 
(22) 

L 

H 

* 
H 

H 

L. 

achieved by applying TIL level signal to all inputs. 

Vpp Vee 
I 

0.-0, I I 
(1) (28) (11-13, 15-19) POWER I 

Data Out ACti~3 5V 5V High Impedance Active 

High Impedance I Standby 

Data I n _~tive 
12.5V 6V High Impedance Active I 

Data Out I Active j 

stabilizing of all addresses. 
The CE to output valid (teE) 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. 

common bus line. 
When CE is decoded for device selection, all 

deselected devices are in low power standby mode. 

ating current to 30mA from 1 OOmA (about 70% 
reduction) and then the outputs are in a high 
impedance state, independent of the OE inputs. 

:\ 

The verify is accomplished with OE at Vil. and CE at 
V!H or VIL. 

plished. That is, all inputs except for C( and OE may 
be commonly connected, and a TIL low level pro­
gram 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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HIGH SPEED PROGRAMMING MODE 

The device is set up in the high speed program­
ming mode when the programming voltage (+ 12. 
5V) is applied to the Vpp terminal with Vcc= 6V. 

The programming is achieved by applying a single 
TIL low level 1 ms pulse the CEinput after addresses 
and data are stable. Then the programmed data is 
verified by using Program Verify Mode. 

It the programmed data is not correct, another 
program pulse of : ms is applied and then pro-

ELECTRIC SIGNATURE MODE 

Electric signature mode allows to read out a code 
from TMM24256APjAF which identifies its manu­
facturer and device type. 

The programming equipment may read out man­
ufacturer code and device code from 
TM M24256AP j AF by using this mode before pro­
gram operation and automatically set program volt­
age (Vpp) and algorithm. 

Electric Signature mode is set up when 12V is 

TMM24256AP lAF 

grammed 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 
equal to that needed for Initial programming is 
applied. 

When programming has been completed, the 
data in all addresses shouij be verified with Vcc=Vpp 
=5V. 

The High Speed Program II Algorithm (shown in 
fi~ure 2, page 1-5) may also be used to reduce the 
programming time further. 

applied to address line A9 and the rE;st of address 
lines is set to VIL in read operation. Data output in 
this conditions is mandacturer 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 
TMM24256APjAF. 

r=====--_____ PINS AD. 0 7 ~ 05 I O. I' 03 I 02l 0 1 I 0 0 IHEXl 
I SIGNATU R E ----------__ _( 1_0_)_-+-_(_1_9)--+ __ ((_11_ 88_)} -+-1_ ((_1 __ 7)_ J~16) -,-~15)-JI·J20~iil·~02) li~Oll I D~A:Tj 
II Manufactuce Code V" 1 0 I 0 -1 
. DeVice Code V,H ° I 1 I ._0 __ -'-_1 __ 1'--__ 0_-<1 ___ 1_-+1 __ 0_ ...... 1_._0_ 

NotE.S: A9 = 12V±0. 5V 

A 1 -A8, A 1 O-A 14, CE. OE=V'L 
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HIGH SPEED PROGRAM MODE FLOW CHART 

ADDRESS= 
NEXT ADDRESS 

OVERPROGRAM 3X PULSES OF' Ims ec 
OR ONE PULSE OF' 3X msec DURATION 

NO 
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OUTLINE DRAWINGS (TMM24256AP) 

1234567 9 10 11 12 13 14 

~ 
37.4MAX. I 

~.- . -----+------..1 ~ 

1 1.4 L 0.15 

0.5±0.15 

2.54±O.25 

TMM24256AP I AF 

Unit in mrn 

+01 
0.25 - 0.05 

17.4MAX. 

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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OUTLINE DRAWINGS (TMM24256AF) 

28 15 

Unit in mm 

x' 
~ 
q 

~ 
14 

Note: Lead picHI is 1 .27 and tolerance is±O. 1 2 against theoretical center of each lead that is obtained on the basis of 
No.1 and No.28 leads. 

Note: Toshiba does not aseume any responsibility for use of any circuitry described: no circuit ps~ent licenses are implied, and Toshiba 
reserves the right, at any time without notice, to change said circuitry . 

., April, 1987 Toshiba Corporation 
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TOSHIBAMOS MEMORY PRODUCTS 
TMM24256BP/BF 32,763 WORD X8 BIT ONE TIME 
PROGRAMMABLE READ ONLY MEMORY TMM24256BP/BF-17/20 
SiLICON STACKED GATE MOS 

PRELIMINARY 

DESCRIPTION 

The TMM24256BP/BF is a 32,768 word x 8 bit one 
time programmable read only memory and molded in a 
28 pin plastic Package. 

The electrical char'acteristics and programm ing method 
are the same as U. V. EPROM TMM27256BD's. 

Once programed, the TMM24256BP/BF can not be 
erased because of using plastic DIP without transparent 
window. 

The TMM24256BP/BF's access time is 170ns/200ns, 
and has low power standby mode IJvflic~ reduces the 
power dissipation Vvitholjl increasing ,j 'cess iime. 

FEATURES 

e Fast access tirne 170ns, 200ns 
e Low power dissipation 

.Active 100mA 
Standby. 30mA 

c Single 5V power supply 

PIN CONNECTION (TOP VIEW} 

vee 
Al4 

Al3 

A8 
A9 
All 

OE 
AlO 

Al CE 
AO 07 
00 06 
01 05 
02 04. 

GND 03 

PIN NAMES 
-~ 

AO - A14 Address Inputs 

00 - 0 7 Outputs (I nputs) 

CE Chip Enable Input 

OE Output Enable Input 

Vpp Program Supply Voltage 

Vcc Power Supply Voltage 
(+5V) 

GND Ground 

• f'~u: ;'!C oper3~;on 

• High speed progr2rTlmilig nlorl(~ I, II 
• Inputs and outputs TTL cornpCllibie 
• Pin compatible with ROflJ1 TC532!::.l7P, TiJlM23256P, 

EPROM TMM27256D/AD/BD and TC57256D/AD 
• Standard 28 pin DIP plastic package: TfViM24256BP 
• Plastic Flat Package : TMM24256BF 

BLOCK DIAGRAM 

AO 
Al 
A2 
A3 
A4. 
AS 
A6 
A7 

A8 
A9 

AlO 
All 
Al2 
A13 
Al4. 

MODE SE LECTION 
---------------

Vpp GND vee 00 01 02 0:3 04. 05 Cfj ~ 

i 

32.768X8bitfl 

PIN CE OE V V 
(28) 

00 - 07 POWER 
MODE (20) (22) (1) (11-13,15-19) 

Read L L Data Out 
Output Deselect H 5V 5V r---H-ig-h-I-IT-1P-e-d-an-c-e--t Active 

Standby ---t-.,-,H-t--::----1 High Impedance Standby 
r----------------+----+---~-----+----_+--

r---P_ro_g_r_am ____ -+_L_+-_H-112.5V 1) 6V 1) r---D_a_ta_l_n ____ -t 

r---P_ro_g_r_am_l_n_hi_b_it_-+_H_+-_H-112.75V2) 6.25V2) High Impedance Active 

~P_ro~g~r_am __ V_e_r_ify~ __ ~ __ ~ __ L __ L-____ ~ ____ ~D_ataOut 

* H or L 1): HIGH SPEED PROGRAMMING MODE I 
2): HIGH SPEED PROGRAMMING MODE II 
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TOSHIBA MOS MEMORY PRODUCTS 
TMM24512P/F 65,536 WORD x8 BIT ONE TIME PROGRAMMABLE READ ONLY MEMORY 
SILICON STACKED GATE MOS TMM24512P/F 

DESCRIPTION 

The TMM24512P/F is a 65,536 word x 8 bit one time 
programmable read only memory, and molded in a 28 pin 
plastic package. The TMM24512P/F's access time is 
250ns, and has low power standby mode wh ich reduces 
the power dissipation without increasing Jccess time. The 

FEATURES 

• Fa·;t acces~. mile c :':;CJi":s 
41» Low power dissipation 

Active 120mA 
Standby: 35mA 

• Single 5V power supply 
• Full static operation 

PIN CONNECTION (TOP VIEW) 

PIN NAMES 

A15 

A12 
A7 

A6 
A5 

AO 

00 

01 
02 

GND 

I 
----.--.-----, 

f-.:-~A15 Address Inputs 

I 00 ~ 07 Outputs (Inputs) 

tfE -- I chip Enable Input 

[

I DEN:: I ~~~~el/ ~~~)g;la .. :n 
____ ... Inp_u_t __ .. \I .. ()It~CJPJ 

' I Power Suppl'l 
I vee i Voltage (+5V) 
,---.... - ----l-.. ----.. ..-
I GI'\JD 1 Ground I 

CC 
14 

electrical characteristics and programming method are the 
same as U. V. EPROM TMM27512D's. Once programmed, 
the TMM24512P/F can not be erased because of using 
plastic DIP without transparent window. 

III hl~;I" ,,'reel ')rogramming mode 

• !. c,:tputs TT L compatible 
• Pin c(;:l~atibievvith TMM27512D 
• Stallcaro 28 pin DIP plastic package: TMM24512P 
• Plastic; f~lat Package TMM24512F 

BLOCK DIAGRAM 

AO 
Al 
A2 
A3 
A4 
A5 
A6 

Vpp OND vee 

65,536X8bl ts 



~t",YMJ:r~Tt~;( 
SYMB~ 

vee Po 

ITEM RATING UNIT 

wer Supply Voltage -0.6'" 7.0 V I 
Vpp Pr ogram Supply Voltage -0.6'" 14.0 V 

VIN In put Voltage -0.6'" 7.0 V 

VI/O In put/Output Voltage -0.6'" 7.0 V 

Po Po wer Dissipation 1.0/0.6* W 

TSOLOER So Idering Temperature· Time 260·10 °c . sec 

TSTG St orage Temperature -55'" 150 °c 
TO~R Op 

"::----
erating Temperature 0'" 70 °c 

__ L-_ 

* : Plastic Flat Package 

Rr:~.DO.ERATION·:: 

D.C •. .RECOMIVf fE~D~Q.9'!'~R'~l'l~~ \~Q~~f;J' .• Q~8·;; 
SYMBOL PARMilETER MIN. I TYP. MAX. UNIT 

VIH Input High Voltage 2.0 - Vee + 1.0 

VIL Input Low Voltage --0.3 - 0.8 V 

Vee Vee Power Supply Voltage 4.75 5.00 5.25 

MIN. TYP. MAX. UNIT SYMBOL PARAMETER I CONDITION 

I LI Input Cu rrent _________ +--::V=IN'---=_O_"'_V-'e-"-e ____ --+-__ -_-+-__ -_-+-__ ~r_-~ 
lee1 Supply Current (Standby) CE = ViH _ _ 35 mA 

~-le-e-2--__ ~S-u~p~p-'ly-C-u-r-re_n-t-(-A-c-t-iv-e-)--"-_______ r-__ C_E_= __ V_I~L~ _____ ~----·-+_ ___ -___+~~~.--m-A---
VOH Output High Voltage 10H = -400fJ,A 2.4 - I - V 

VOL Output Low Voltage 10L = 2.1 mA 
~----+----

IpP1 Vpp Current VPP == 0'" Vee + 0.6V 

I LO Output Leakage Current Vour= O.4V ~ Vee 

- !-40 -

0.4 

±10 

±10 

V 

fJ,A 

fJ,A 



A.C. CHARACTERISTICS (Ta = 0 - 70°C, vee = 5V ± 5%) 

SYMBOL 

tACC 

PARAMETER 

Address Access Time 

T EST CONDITION 

I---->.t .... -__ .-+-_C_E to Outpu t Val id_ ___ _ ______ j----

C 

o 
C tQ~_.___ OE to Output Vali_d __________ + 

tOF1 IT to Output in High-Z 0 

tOF2 bE to Output in High-Z C 
----- -------------------

tOH Output Data in Hold Time C 

A.C. TEST CONDITIONS 

E=OE=ooVIL 

E = VIL 

E = VIL 

E = VIL 

E = VIL 

E = OE = VIL 

• Output Load : 1 TT L Gate and CL = 100pF 
'. Input Pu Ise Rise and Fall Times : 10ns Max. 
• Input Pu Ise Levels : 0.45V ~ 2.4 V 

TMM24512P/F 

.. _--

MIN. TYP. UNIT 

- 250 

- 250 

- 100 
ns 

0 90 

0 90 
--_. 

0 - ~-

• Timing Measurement Reference Level: Inpu ts O.8V and 2.0V, Outputs O.8V and 2.0V 

CAPACITANCE * (Ta == 25°C, f = 1 MHz) 

I SYMBOL PARAMETER 

~-~~~-- Input C-;pacltance 

I CI~2 -~E!Vpp Input Capacitance 

[~OUT I Output Capac_it_a_llc_~e ___ _ 

~TEST CONDITION MIN. I 
--,------

TYP. MJ\X. UNIT 

--=--~ 
f------

I VIN = OV 6 

i 

V 1N = OV 60 pF 
--

VOUT= OV - I 8 12 

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

TIMING WAVEFORMS (READ) 

HIGH Z 
DATA OtJI'PUTB 

- 1-41 -



PROGRAM OPERATION 

;~:~\~~;,R§~MM~;I~.At{~~~'1'!!t';i:~EA~~1J~~~ 
SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VIH Input High Voltage 2.0 - Vee + 1.0 

VIL Input Low Voltage -0.3 - 0.8 
V 

Vee Vee Power Supply Voltage 5.75 6.0 6.25 

Vpp Vpp Power Supply Voltage 12.0 12.5 13.0 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 
-

III Input Current VIN = 0"" Vee - - ±10 J,lA -
VOH Output High Voltage IOH= -400J,lA 2.4 - - V 

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

Icc Vee Supply Current - - - 120 mA 

IpP2 Vpp Supply Current Vpp = 13.0V - - 50 mA 
-~ 

_. 
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

tAS Address Setup Time - 2 - - J,ls 

tAH Address Hold Time - 2 - - J,ls 

tOES OE/Vpp Setup Time - 2 - - J,lS 

tOEH OE/Vpp Hold Time - 2 - - J,ls 

tpRT OE/Vpp Pulse Rise Time - 50 - - ns 

tos Data Setup Time - 2 - - J,ls --
tOH Data Hold Time - 2 - - JJ,s 

r---
tVR OE/Vpp Recovery Time - 2 - - J,ls 

tves Vee Setup Time - 2 - - J,ls 
-t-- --

tpw Initial Program Pulse Width CE = VIL , OE/Vpp = Vpp 0.95 ~o 1.05 ms 

topw Overprogram Pulse Width Note 1 2.85 -r~O I 78.75 ms 
f-----. - -=---r-- 1 tov Data Val id from CE OE/Vpp =- VI L J,ls 

tOF CE to Output in High-Z OE/Vpp = VIL - -±Eo ns 

A.C. TEST CONDITIONS 

• Output Load 1 TTL Gate and CL (100pF) 
• Input Pulse Rise and Fall Times 10ns Max. 
• Input Pulse Levels 0.45V"" 2.4V 
• Timing Measurement Reference Level: Input O.8V and 2.0V, Output O.8V 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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TMM24512P/F 

TIMING WAVEFORMS (HIGH SPEED PROGRAM) 

(Vee = 6V ± O.25V, V pp = 12.5V ± O.5V) 

AD -A15 x K= 
~~ 

I tVR tAH 

/ topw 

tpRT tOES ~ 

V \ 
tDS tDH tDV tDF 

t---
00 -07 J r\. ) 

DOUT VALID r\. DIN STABLE 
\ ~ \ V 

Vee 
tvcs 

r PROGRAM PROGRAM VERI FY 

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 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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The TMM24512P/F's six operation modes are 

CE 

MODE (20) 

Read L 
Read Operation 

Output Deselect * 
(Ta = 0"'" 70°C) 

Standby H 

Program L 
Program Operation 

Program Inhibit H 
(Ta = 25 ± 5°C) 

Program Verify L 

The TMM24512P/F 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 
ot 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 
output valid (tCE) is equal to the address access time 
(tAcc). Assuming that CE = V 1L and all addresses are 
valid, the output data is valid at the outputs after tOE 
from the falling edge of OE. 

.1{'.~WliR __ ~'~~ 
Assu~in'g that CE = VIH or OE = VIH , the outputs 

will be in a high impedance state. So two or more 
TMM24512P/F'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. 

The TMM24512P/F has a low power standby mode 
controlled by the CE signal. By applying a high level 
to the CE input, the TMM24512P/F is placed in the 
standby mode which reduce the operating current to 
35mA from 120mA (about 70% reduction) by 
applying TTL high level and then the outputs are~ 
a high impedance state, independent of the OE 
inputs. 

Initially, when received by customers, all bits of 
the TMM24512P/F are in the "1" state which is 
erased state. Therefore the program operation is to 
introduce "0" data into the desired bit locations by 
electrically programming. The TMM24512P/F is in 
the programming mode when the OE/Vpp input 
is at 12.5V and CE is at TTL-Low level. The 
TMM24512P/F can be programmed any location at 
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listed in the following table. Mode selection can bE 
achieved by applying TTL level signal to all inputs. 

OE/Vpp vcc 00'" 07 
POWER 

(22) (28) (11 '" 13, 15'" 19) 

L Data Out 
Active 

H 5V High Impedance 

" High Impedance Standby 

Vpp Data In 

Vpp 6V High Impedance Active 

L Data Out 

anytime either individually, sequentially, or at 
random. 

~PJJ'~~':' ~rt"flr~~IQt:j 
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 V 1L . 

Under the condition that the program voltage 
(+12.5V) is applied to Vpp terminal, a TTL high level 
CE input inhibits the TMM24512P/F from being 
programmed. Programm ing of two or more 
TMM24512P/F'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 appl ied to the CE of the 
desired device only and TTL high level signal is 
appl ied to the other devices. 

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 appl ied to the 
Vpp terminal with Vcc = 6V. The programming is 
achieved by applying a single TTL low level 1 ms 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 pu Ise of 1 ms is appl ied 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 PROGRAM MODE FLOW CHART 

I A.DDRESS= 
NEXT _ ADDFESS 

OVERPROGRAlA 3X P:JLSES OF Imse c 
lOR ONE PULSE OF 3X msec DURATION 

L,~ NO 
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;,:I&'Eer~QSI~,"'~lrURe~)MQ~E;l:; 
Electric signature mode allows to read out a code 

from TMM24512P/F wh ich identifies its manufac­
turer and device type. 

The programming equipment may read out manu­
facturer code and device code from TMM24512P/F 
by using this mode before program operation and 
automatically set program voltage (Vpp) and algo­
rithm. 

~ AO 07 06 05 

SIGNATURE (10) (19) (18) (17) 

Manufacture Code VIL 1 0 0 
Device Code VIH 0 0 0 

Notes. A9 - 12V ± 0.5V 
A1 '" A8, A10 ~ A15, CE, OE = VIL 

1 

Electric Signature mode is set up when 12V is 
appl ied 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 V 1H . These two 
codes possess an odd parity with the parity bit of 
MSB (07). 

The following table shows electric signature of 
TMM24512P/F. 

04 03 02 01 00 HEX. 
(16) (15) (13) (12) (11) DATA 

1 1 0 0 0 98 
1 0 1 0 1 15 

Unit in nnn 

14 

:3 8.0 MAX I I 1 5.2 4 ± 0.2 5 

~~~~-.j ~l /H--" ----N 

Z 
H 
:=;; 
N 
t':i 

0.5:0.15 

1.4 ± 0.15 

2.5 4± 0.2 5 

~/I 
u 

II 
+0.1 

0.25 - 0.0 5 

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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OUTLINE DRAWINGS (TMM24512F) 

28 15 

14 

><. 
~ 
o 
oj 

TMM24512P/F 

Unit in nun 

21 11B.O.' I 

~~lr< ~ I 1.1--1.
5
-±O-.4--

NOTE: Lead pitch is 1.27 and tolerance is ±O.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 MOSMEMORY PRODUCTS 
TMM24512AP/AF 65.536 WORDX8 BIT ONE TIME 
PROGRAMMABLE READ ONLY MEMORY TMM24512AP/AF-20/25 
SILICON STACKED GATE MOS 

DESCRIPTION 

The TMM24512AP/AF is a 65,536 word x 8 bit one 
time programmable read only memory and molded in a 
28 pin plastic Package. The TMM24512AP/ 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 programm­
ing method are the same as U. V. EPROM TMM27512 
AD's. Once programmed, the TMM24512AP/AF can not 
be erased because of using plastic DIP without transparent 
window. 

FEATURES 

• Fast access time: 200ns, 250ns 
• L.olN power dissipation 

Active: 120mA 
Standby: 35mA 

• Single 5V power supply 

PIN CONNECTION (TOP VIEW} 

A7 

Ao 
A5 

AO 

00 

01 

02 
GND 

PIN NAMES 

AO~ A15 

00 ~ 07 

CE 

OE/Vpp 

Vcc 

GND 

Address Inputs 

Outputs (I nputs) 

Ch ip Enable Input 

OctP"! Enable Program 
I Supply 
nput Voltage 

Power Supply Voltage 
(+5V) 

Ground 

• Full static operation 
• High speed programming mode I, II 
G I nputs and outputs TTL compatible 
-- Pin compatible with TMM27512D/AD 
• Standard 28 pi n DIP plastic package : TMM24512AP 
(\I Plastic F!at Package : TMM24512AF 

BLOCK DIAGRAM 

Vpp Ot-iD vee 

AO 
Al 

A2 
A3 
A4. 
A5 
A5 
A7 
AS 
A9 

AIO 
All 
A12 
A13 
Al 4. 
A15 

MODE SELECTION 

~ MODE 

Read 

Output Deselect 

Standby 

Program 

Program Inhibit 

I Program Verify 

OE OE/Vpp 
(20) (22) 

L L 
.. H 

H .. 
L Vpp 

H Vpp 

L L 

55,536X8bl ts 

vee 00-07 
(28) (11 ~ 13, 15~ 19) 

Data Out 

5V High Impedance 

High Impedance 

6V1) 
Data In 

6.25V2) 
High Impedance 

Data Out 

": H or L 1): HIGH SPEED PROGRAMMING MODE I 
2): HIGH SPEED PROGRAMMING MODE 1/ 
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Active 

Standby 

Active 
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TOSHIBAMOS MEMORY PRODUCTS 
32,768 WORD X 8 BIT CMOS ONE TIME 
PROGRAMMABLE READ ONLY MEMORY 
SILICON STACKED GATE CMOS 

DESCRIPTION 

The TC54256AP/AF is a 32,768 word x 8 bit 
one time programmable read only memory, and 
molded in a 28 pin plastic package. 

The TC54256AP / AF's access time is 200ns, and 
has low power standby mode which reduces the 
power dissipation without Increasing access time. 

FEATURES 

• Peripheral circuit 
Memory cell 

: CMOS 
: N-MOS 

• Low power dissipation 
Active : 30mA/5MHz 
Standby: 100J.lA 

• Fast access time : 200ns 
• Program voltage : 12. 5V 
• Single 5V power supply 

PIN CONNECTION 

Vcc 
AI4 

A7 A13 
A6 AS 
As A9 
A4 A1I 

A3 OE 

AIO 
AI CE 
Ao 0, 

00 06 
01 Os 

TC54256AP / AF 

The electrical characteristics and programming 
method are the same as U. V. EPROM TC57256AD's. 

Once programmed, the TC54256AP/AF can not be 
erased because of using plastic DIP without trans­
parent window. 

• Full static operation 
• High speed programming mode 
.Inputs and outputs TIL compatible 
• Pin compatible with ROM TC53257P, 

TMM23256P EPROM TMM27256D/AD and 
TC57256D/AD 

• TC54256AP: 28PI N standard plastic package 
.TC54256AF: 28PIN flat package 

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

02 04 MODE SELECTION 
GND 03 

~~ PIN CE OE Vpp Ve~Oo-07 POWER MOD~~ (20) (22) (1) (28) (11-13,15-19) 

Read L L Data Out 

Output Active 

* H 5V 5V High Impedance 
Deselect 

PIN NAMES 

Ao-A" Address Inputs Standby H * High Impedance Standby 

OO~O7 Outputs (Inputs) Program L H Data In 

Program 
H H 12.5V 6V High Impedance Active 

Inhibit 

CE Chip Enable Input 
}----' 

OE Output Enable Input 

Vpp Program Supply Voltage Program 

* L Data Out 
Vee Power Supply Voltage (+5V) Verify 

GND Ground * H or L 
_ .. _- - --
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r1AX I MUr4 RAT I NGS 
SYMBOL ITEM RATING UNIT 

Vee Power Supply Voltage -0.6'V 7.0 V 

VPP Program Supply Voltage -0.6'V 14.0 V 

VIN Input Voltage -0.6'V 7.0 V 

VI/O Input/Output Voltage -0 . 6 'V V ce+O • 5 V 

PD Power Dissipation 1.5 W 

TSOLDER Soldering Temperature Time 260 • 10 °c • sec 

TSTRG Storage Temperature -65 'V 125 °c 

TOPR Operating Temperature -40 'V 85 °e 

READ OPERATION 

D.C. RECOMMENDED OPERATING CONDITIONS 
SYHBOL PARAMETER MIN. TYP. HAX. UNIT 

VIR Input Ri'gh Voltage 2.2 - Vec+O·3 

VIL Input Low Voltage -0.3 - 0.8 
V 

VCC VCC Power Supply Voltage 4.75 5.00 5.25 

Vpp VPP Power Supply Voltage VCC--0.6 VCC VCc+O·6 

D. C. and OPERATING CHARACTERISTICS (Ta=·-40'V 85°C VeC=5V+ 5%) , -
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

ILl Input Current VIN==OV 'V V CC - - ±lO llA 

ICCOI f=6.7MHz - - 30 
Operating Current CE=OV rnA 

Ice02 f=lMHz - - 10 

ICCSI CE=VIH - - 1 rnA 
Standby Current 

CE=VCC-0.2V ICCS2 - - 100 llA 

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

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

IpPl VPP Current Vpp=VCC±0.6V - - ±10 llA 

ILO Output Leakage Current VOUT=0.4V'V VCC - - ±10 llA 
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A.C. CHARACTERISTICS (Ta=-40"u85°C, VCC=5V±5%, Vpp=Vcc±0.6V) 

SYMBOL PARAMETER 

tACC Address Access Time 

tCE CE to Output Valid 

tOE OE to Output Valid 

tDFl CE to Output in High-Z 

tDF2 DE to Output in Righ-Z 

tOR Output Data in Hold Time 

A.C. TEST CONDITIONS 
• Output Load 

• Input Pulse Rise and Fall Times 

• Input Pulse Levels 

TEST CONDITION MIN. 

CE=OE=VIL -
OE=VIL -
CE=V1L -
OE=V1L 0 

CE=V1L 0 

CE=OE==VIL 0 

1 TTL Gate and CL=IOOpF 

IOns Max. 

0.45V"u 2.4V 

TC54256AP/AF 

MAX. UNIT 

200 

200 

70 
ns 

60 

60 

-

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

CAPACITANCE .'. (Ta=25 °c, f=lMHz) 

SYHBOL PARAHETER TEST CONDITION MIN. TYP. HAX. UNIT 

CIN Input Capacitance VIN=OV - 4 6 

COUT Output Capacitance VOUT=OV 8 12 
pF 

-

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

TIMI~G WAVEFORMS (READ) 

00- 07 _. __ --:;H.;:;,;IG::...:Hc:-..=Z:--_--< DATA OUTPUTS 
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.TC~4~~~A'1 AF 
PROGRAM OPERATION 

D.C. RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER MIN. TYP. MAX. 

VIH Input High Voltage 2.2 - VCC+1.0 

VIL Input Low Voltage -0.3 - 0.8 

VCC VCC Power Supply Voltage 5.75 6.0 6.25 

Vpp VPP Power Supply Voltage 12.0 12.5 13.0 

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. 

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

VOH Output High Voltage IOH=-400~A 2.4 - -
VOL Oiltput Low Voltage IOL=2.1rnA - - 0.4 

ICC VCC Supply Current - - - 40 

IpP2 Vpp Supply Current Vpp=13.0V - - 50 
VID A9 Auto Select Voltage - 11.5 12.0 12.5 

A.C. PROGRAMMING CHARACTERISTICS (Ta=25±5°C, Vcc=6V±0.25V, Vpp=12.5V±0.5V) 

SYMBOL PARAMETER 

tAS Address Setup Time 

tAH Address Hold Time 

tCES CE Setup Time 

tCEH CE Hold Time 

tOES OE Setup Time 

tDS Data Setup TiLle 

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 

A.C. TEST CONDITIONS 
• Output Load 
• Input Pulse Rise and Fall Times 
• Input Pulse Levels 

TEST CONDITION MIN. 

- 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 (100pF) 
IOns Max. 
0.45Vrv 2.4V 

TYP. MAX. 

- -
- -
- -
- -
- -
- -
- -
- -

- -
1 1.05 

3 78.75 

- 150 

- 130 

UNIT 

V 

UNIT 

~A 

V 

V 

rnA 

rnA 

V 

UNIT 

~s 

~s 

ns 

ns 

Il s 

~s 

~s 

Il s 

~s 

ms 

ms 

ns 

ns 

• Timing Measurement Reference Level Input 0.8V and 2.2V, Output 0.8V 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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TC54Z56AP/AF 

THlING WAVEFORMS (PROGRAM) 

(Vee=6V±O.25V, Vpp=12.5V±O.5V) 

AO-14 x K= 
~C ~ 

toPW V I'( x x x'Y~ 
tCEH I V"""¥ Xx \ x \ xVy tCES 

't )( x xy 
r-

~ tDFP 

\ 
tDS tDH tOE 

00-07 1" DIN STABLE I\c I~ 
DOUT VALID ~ 

V \ / 

V~p tvps 
I 

I 

Vcc tvcs PROGRAM PROGRAM VERIFY 
I 

Note 1. Vee must be applied simultan'eously 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 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. 

VJhen 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 
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 Vce 00 'V 07 PO\vER 
MODE (20) (22) (1) (28) (11 'V 13, 15 'V 19) 

Read L L Data Out 
Read Operation Active 

Output Deselect * H 5V 5V High Impedance 
(Ta=-40'V 85°C) 

Standby H * High Impedance Standby 

Program L H Data In 
Program Operation --
(Ta=25±5°C) Program Inhibit H H l2.5V 6V High Impedance Active 

Program Verify ,,;'c L Data Out 

Note: H; VIH • 1; VIL • *; VIH or VIL 

READ MODE 
The TC54256AP/AF has two control functions. The chip enable (CE) 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 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. 

OUTPUT DESELECT MODE 

Assuming that CE=VIH or OE=VIH, the outputs will be in a high impedance state. 
So two or more TC54256AP/AF's can be connected together on a cornman bus line. 
Hhen CE is decoded for device selection, all deselected devices are in low power 
standby mode. 

STANDBY r,10DE 
The TC54256AP / AF has a low pm-ler 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 Hhich reduce the operating current to IOO~A by applying MaS-high level (VCe) 
and then the outputs are in a high impedance state, independent of the OE inputs. 
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TC54256AP/AF 

PROGRAM ~10DE 

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 is at 12.SV and CE is 
at TTL-Low level under OE=VIR. 
The TC54256AP/AF can be programmed any location at anytime either individually, 
sequentially, or at random. 

PROGRAM VERIFY MODE 

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

PROGRAM INHIBIT MODE 

Under the condition that the program voltage (+12.5V) is applied to Vpp 
terminal, a TTL high level CE input inhibits the TC54256AP/AF from being progra~~ed. 
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. 

HIGH SPEED PROGRAMMING t·10DE 

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 \vi th 
width of 3 times more than that needed for initial progra~~ing is applied. 
When progra~~ing has been completed, the data in all addresses should be verified 
with VCC=Vpp=5V. 
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HIGH SPEED PROGRAM MODE FLOW CHART 

ADDRESS = 
NEXT ADDRESS 

NG 

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

NO 
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TC54258AP/AF 

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 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 VIR. 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 I 03 02 01 00 REX. 
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 1 0 0 0 1 0 0 C4 

Notes: A9=12V±0.5V 

Al "u AS, AlO "u A14, CE, OE=VIL 
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OUTLINE DRAWINGS (TC54256AP) 

28 15 

14 

38.0 MAX. 

" u 

Unit in mm 

15.24 ± 0.25 

+ 0.1 J I 0.25 - 0.0 5 

Note 1. Each lead pitch is 2.54mm. All leads are located within O.2Smm 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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TC54256AP/AF 

OUTLINE DRAWINGS (TC54256AF) 

28 15 Unit in mrn 

LTIlfOUlTUlrUlJ i! II U ~----
14 

1 

18.9MAX. I~~' 2l. 11.8=0.3 

1 ~ ~ r--- -------II 
~-=:t 2 -LY<-~ 
J~~ J-1~- ~I 1·1 1;5±0, 

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

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

No.28 leads. 
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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. 
C May, 1986 Toshiba Corporation 
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TOSHIBA·MDSMEMOBYPRODUCTS 
131,072 WORDX8 BIT CMOS ONE TIME PROGRAMMABLE 
READ ONLY MEMORY 
SILICON STACKED GATE MOS 

DESCRIPTION 

The TC541000P/TC541001P is a 131,072 word x 8 
bit one time programmable read only memory, and 
molded in a 32 pin plastic package. 

The TC541000P/TC541001P's access time is 200ns/ 
250ns and has low power standby mode which reduces 
the power dissipation withGU t 'r::'~",ying aCLess time The 

FEATURES 

.. Peripheral circuit: CMOS 
Memory cell N-MOS 

• Fast access Time 
TC541 000P-20/TC541 001 P-20: 200ns 
TC541000P-25/TC541 001 P-25: 250ns 

• Low power dissipation 
Active 30mA/5.0MHz 
Standby: 100J1A (Ta = 85°C) 

• Single 5V power supply 

PIN CONNECTION (TOP VIEW) 

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

electrical characteristics and programming method are 
the same as U.V. EPROM TC571 000D/TC571 001D's. 
Once programed, the TC541 OOOP /TC541 001 P can not 
be erased because of using plastic DIP without 
transparent window. 

,. Wide operating cemperature range: -40 ~ 85°C 
,. Full static operation 
• High speed programming operation: tpw O.lms 
• Input and output TTL compatible 
• JEDEC standard 32 pin: TC541000P 
• 1M MROM compatible: TC541001P 
• Standard 32 pin DIP plastic package 

PIN NAMES 

vpp 1 

W 
(Reference) 

AO~ A16 

00- 07 

Add ress I nP._u_ts ___ --1 

Output (I nputs) 
vpp 1 

A16 
A15 
A12 

VC~ 

~ 
NC 

Al4. 
A13 

A8 
A9 

All 
~ 

A.l5 

vce 
Pm:I 
NC 

.1.14-

A13 
A8 
A'::J 

All 
AlO 

AI0 

A15 '/CC Chip Enable Input 

""7 
Ao 
A5 

A3 

A2 
Al 
AO 

DO 
D1 
D2 

CHID 

TC541000P 

AI0 

D7 

D6 

D5 

D4. 

D3 

A7 

Ao 
A5 

A .. 
A3 

A2 
Ai 
AO 
DO 
Dl 
D2 

QND 

TC541001P 

D7 

D8 

D5 

D4. 

D3 

A12 
A7 

Ao 
A5 

A2 

Al 
AO 
DO 
Dl 
D2 

GND 

A 1 ... 
A13 
Ad 
A9 

All 
A15 

AI0 

D7 

D6 

D5 

D4. 

D3 

(1M :1ask ROM) 
TC531000P 
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Output Enable Input 
--------------" 

PGM 

VCC 

Program Control Input 

Power Supply Voltage 
f--------+--

Vpp Program Supply Voltage 

I GNO Ground 

t I'JC -= __ No Co~~~tion _ 



BLOCK DIAGRAM 

Vpp GND vee; 00 01 02 03 04. 05 06 07 

or __ r-~----~--~~ 
rr 

PGM -O--,---------r--' 

AO 
1..1 
1..2 
A3 
At. 
1..5 
A6 
A':" 
A8 
A9 

1..10 
All 
AlZ 
A13 
Al4. 
A15 
A16 

MODE SE LECTION 
_____________ PIN ,--

-------------------
PGM MODE -_______________ 
-. 

Read H 

Output Deselect * 

Standby * 
t--------------. 

Program L 

* 
Program I nh ibit 

H 

Program Verify H 

* : H or L 

MAXIMUM RATINGS 

SYMBOL 

VCC Power Supply Voltage 

VPP Program Supply Voltage 

VIN Input Voltage 

VI/O I npLit/Output Voltage 

PD Power Dissipation 

CE 

L 

* 

H 

L 

H 

L 

L 

ITEM 

TSOLDER Soldering Temperature - Time 

TSTRG Storage Temperatu re 

TOPR Operating Temperature 

ARRAY 
131,072 x 8 b1 t8 

OE V 

L 

H 5 

I PP _-f----_V_c_c __ -+ ___ 
O
_
O ~ 07 _--I-_P_O_Vv_'E R I 

Data Out I 
V ___ -t--_A_ct_iv_e ____ 1 5V High Impedance 

* 
----
H 

* 
12. 75V 

H 

L 

-- ----
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_-t __ H_igh I mpedance _~_~~~.9~y ___ ~ 

~_ataln_ ~j 
High Impedance . 

Active 
High Impedance 

Data Out 
------'-------------

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 ~ 85 °c 



TC541080P .. 20, TC541800P-25 
TC541 DOl P .. 20, TC541 DOl P-25 

READ OPERATION 

D.C. RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER MIN. TYP. MAX. 

V 1H Input High Voltage 2.2 - Vee + 0.3 

VIL Input Low Voltage -0.3 - 0.8 

Vee Vee Power Supply Voltage 4.75 5.00 5.25 

~P Vpp Power Supply Voltage Vee - 0.6 Vee Vee + 0.6 

D.C. AND OPERATING CHARACTERISTICS (Ta = -40 ~ 85°C, Vee = 5V ± 5%) 
_._---

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. 
-. 

III Input Cu rrent V1N = 0 ~ Vee - - ±10 

lee01 CE = OV I f = 5.0 MHz - - 30 
Operating Current 

lOUT = 0 mA I f = 1 MHz lee02 - - 10 

leeS1 CE = V 1H - - 1 
Standby Cu rrent 

leeS2 CE = Vee -- 0.2V - - 100 

VOH Output High Voltage IOH = -400/J.A 2.4 - -\_. 
VOL Output Low Voltage IOL = 2.1 mA - - 0.4 

IpP1 Vpp Current Vpp = Vee ± 0.6V i - - ±10 

I LO Output Leakage Current VOUT = O.4V ~ Vee - -
I 

10 I. 
--~-

A.C. CHARACTERISTICS (Ta = -40 ~ 85°C, Vee = 5V ± 5%, Vpp = Vee ± 0.6V) 
--

TC541000P-20/ I 
SYMBOL 

I 

PARAMETER TC541 001 P-20 

tAee I Address Access Time 

teE i CE to Output Valid 

tOE OE to Output Valid 

tpGM PGM to Output Valid 

t CE to Output in High-Z tOF1 

i tOF2 OE to Output in High-Z 

t OF3 PGM to Output in High-Z 

G; I Output Data Hold Time 

A.C. TEST CONDITIONS 

Output Load 
I nput Pulse Rise and Fall Times 
In pu t Pu Ise Levels 
Timing Measurement Reference Level 

MIN. 

-- -

1 TTL Gate and CL == 100pF 
10ns Max. 
0.45V and 2.4 V 

-

-

-

-

0 

0 

0 

0 

MAX. 

200 

200 

70 

70 

60 

60 

60 

I -

Inputs O.8V and 2.2V Outputs O.8V and 2.0V 
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,..--------

TC541000P-25/ 
TC541 001 P-25 

MIN. MAX. 

- 250 

- 250 

- 100 

- 100 

0 90 

0 90 

0 90 

0 -

UNIT 

V 

J 
UNIT 

fJA 

mA 

mA 

fJA 

V 

V 

fJA 

fJA 

UNIT 

ns 



';<-" "< 
O~':~~::« <s~:c ~~;, >; 

CAPACITANCE * (Ta == 25°C, f == 1 MHz) 
- . ------------------ -~ - --- - ---- -----~r_.-----_____.---___,_--___,_--___, 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 
r--------------t----- ------- -----.--~-I___--- --- --- ------~ ---~~_t--__+--__+--__1 

CIN Input Capacitance VIN == OV 4 8 

COUT Output Capacitance VOUT == OV 10 12 
pF 

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

TIMING WAVEFORMS (READ) 

EIGH Z 
00 - 07 ----------<, 
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TC541000P-20, TC541000P.25 
TC54~1001P"20, TC541001P.25 

HIGH SPEED PROGRAM OPERATION 

D.C. RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER MIN. TYP. MAX. 

V 1H Input High Voltage 2.2 - Vee +1.0 

VIL Input Low Voltage -0.3 - 0.8 

Vee Vee Power Supply Voltage 6.00 6.25 6.50 

VPp Vpp Power Supply Voltage 12.50 12.75 13.00 

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

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. 

III Input Current V1N = 0 ~ Vee - - ±10 

V OH Output High Voltage IOH = -400 J.lA 2.4 - -

VOL Output Low Voltage IOL = 2.1 mA - - 0.4 

lee Vee Supply Current - - - 30 

IpP2 Vpp Supply Current Vpp = 13.0V - - 50 

V 10 A9 Auto Select Voltage - 11.5 12.0 12.5 

A.C. PROGRAMMING CHARACTERISTICS (Ta = 25 ± 5°C, Vee = 6.25 ± 0.25V, Vpp = 12.75 ± 0.25V) 

SYMBOL PARAMETER 

tAs Address Setup Time 

tAH Address Hold Time 

teEs CE Setup Time 

teEH CE Hold Time 

tos Data Setup Time 

tOH Data Hold Time 

tvs Vpp Setup Time 

tpw Program Pu Ise Width 

tOE OE to Output Valid 

tOF2 OE to Output in High-Z 

A.C. TEST CONDITIONS 

• Output Load 
• I nput Pulse Rise and Fall Time 
• I nput Pulse Levels 
• Timing Measurement Reference Level 

TEST CONDITION 

-

-

-

-

-

-

-

-

-

CE = V1L 

1 TTL Gate and CL (100pF) 
10ns Max. 
0.45V and 2.4V 

MIN. 

2 

2 

2 

2 

2 

2 

2 

0.095 

-

-

Input O.8V and 2.2V, Output O.8V and 2.0V 
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TYP. MAX. 

- -

- -

- -

- -

- -

- -

- -

0.1 0.105 

- 100 

- 90 

UNIT 

V 

UNIT 

J.lA 

V 

V 

mA 

mA 

V 

UNIT 

J.ls 

J.ls 

J.ls 

J.ls 

J.ls 

J.ls 

J.ls 

ms 

ns 

ns 



'.·~:t~' 
, :,:'C~tIGI:~2' 

HIGH SPEED PROGRAM OPERATION 

• TIMING CHART 

00-07 UNENOWN D!N ST;.BLE 

I1:DF2 

DOUT VALID 

NOTE: 1. Vee must be applied simultaneously or before Vpp and cut off simultaneously or after 
V pp . 

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 V pp 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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OPERATION INFORMATION 

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

---------------------------------------------. PGM CE 

READ Read H L 

OPERATION Output Deselect * * 
(Ta = -40 ~ 85°C) 

------~---

~-* 
Standby H 

Program L L 
PROGRAM -* H 
OPERATION Program Inhibit ---

(Ta = 25 ± 5°C) 
H L 

1- Program Verify H L 
__ 1.--_ 

READ MODE 

The TC541000P/TC541001 P has three control 
functions. The chip enable (CE) controls the opera­
tion power and should be used for device selection. 
The output enable (OE) and the program control 
(PGM) control the output buffers, independent of 
device selection. 

Assuming in that CE = OE = VI Land PGM = VIH , 
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 = VIL , 'PGM = 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. 

OUTPUT DESELECT MODE 
Assuming that CE = V IH or OE = V IH , 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. 

STANDBY MODE 
The TC541 000P/TC541001 P has a low power 

standby mode controlled by the CE signal. By apply· 
ing a high level to the CE input, the TC541000P/ 
TC541 001 P is placed in the standby mode which 
recude the operating current to lOOIlA by applying 

TC541000P-ZO, TC541000P.Z5 
TC541001 P-20, TC541001P-Z5 

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

----, 

OE vpp vcc 00 ~ 0 7 POWER 

~--

L Data Out 
Active 

H 5V 5V High Impedance 
--:;;;-- --

High Impedance Standby 
1---

H Data In 
- --1275j:v f-------

f~--
High Impedance 

Active 

j 1_ Hig~lmpedance 
Data Out 

MOS-high level (V CC) and then the outputs are in a 
high impedance state, independent of the 0 E inputs. 

PROGRAM MODE 
Initially, when received by customers, all bits of 

the TC541000P/TC541001P are in the "1" state 
which is erased state. Therefore the program opera­
tion is to introduce "O's" data into the desired 
bit locations by electrically programming. 

The levels required for all inputs are TTL. The 
TC541 000P/TC541001 P can be progrannmed any 
location at anytime -- either individually, sequ­
entially, or at random. 

PROGRAM VERIFY MODE 
The verify mode is to check that the desi red data 

is correctly programmed on the programmed bits. 
The verify is accompl ished with CfE and CE at VI L 
and PGM at V IH . 

PROGRAM INHIBIT MODE 
Under the condition that the program voltage 

(+12.75V) is applied to V pp terminal, a high level CE 
or PGM input inhibits the TC541 000P/TC541 001 P 
from being programmed. Programming of two or 
more EPROMS in parallel with different data is easily 
accomplished. That is, all inputs except 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 
appl ied to the other devices. 



HIGH SPEED PROGRAM OPERATION 
The device is set up in the high speed programming 

mode when the programming voltage (+12.75V) is 
applied to the V pp terminal with Vee = 6.25V and 
PGM = V 1H . 

The programming is achieved by applying a single 
TTL low level 0.1 ms pulse the PGM input after 
addresses and data are stable. Then the programmed 

• FLOW CHART 
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data is verified by using Program Verify Mode. 
I f the programmed data is not correct, another 

program pulse of 0.1 ms is applied and then program­
med 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 Vee = Vpp 

= 5V. 

NG 



ELECTRIC SIGNATURE MODE 

Electric signature mode allows to read out a code 
from TC541 000P/TC541 001 P which identifies it's 
manufactu rer and device type. 

The programming equipment may read out manu­
facturer code and device code from TC541000P/ 
TC541001 P by using this mode before program 
operation and automatically set program voltage 
(Vpp ) and algorithm. 

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

Electric Signature mode is set up when 12V is 
applied to address line A9 and the rest of address 
I ines is set to VI L 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 signa­
ture of TC541 000P/TC541 001 P. 

_________________ PI NS fo-:--·~··· 
I 

--

Ao 0 7 0 4 0 3 O2 O} 0 0 HEX. DATA 
S I G NA TU R E -----_______ 

Manufacture Code 

Device Code 
I TC54l000P 

I TC54l001P 
Notes: A9 = l2V ± 0.5V 

Al "" A8, Al0 "" A16, CE, OE = VIL 
PGM = VIH 

VIL 1 

1 
VIH 

0 

0 0 1 

0 0 0 

0 0 0 

- 1-71 -
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OUTLINE DRAWINGS 

Unit in mm 

17 

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.32 leads. 

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

3. All dimensions are in millimeters. 

- 1-72 -
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TOSHIBA MOS MEMORY PRODUCTS 
256K BIT (32K WORD X 8 BIT) CMOS MASK ROM 
SILICON GATE MOS 

DESCRIPTION 

The TC53257P/F IS a 262,144 bit read only 
memory organized as 32,768 words by 8 bits with a 
low bit cost, thiS being sUitable for use In program 
memory of microprocessor, and In character gener­
ator. The TC5325 7P IF uSing CMOS technology IS 
most sUitable for low power applications where bat-

FEATURES 

• Single 5V Power Supply 
• Access Time: 200ns(Max.) 
• Power Dissipation 

Operating Current: 25mA(Max.) 
Standby Current 20 p.A (Max.) 

• Pin Compatible with 256K EPROM TC57256AD/ADI 
• Pin Compatible with 256K OTPROM TC54256AP/AF 
• Full Static Operation 

PIN CONNECTION (TOP VIEW) 

NC vrm 
A12 A14 

A7 A13 
A6 A8 

AS A9 

A4 All 

A3 OE 
A2 AlO 

Al CE CE 

AO 07 

00 06 

01 05 

02 04 

GNO 03 

PIN NAMES 

~-~----------- - -- -- ------ 1 
I Ao-AI4 I Address Inputs 
rDo=D--;---TOa~~OutP~~---- - -- -
~-----.------t---'"----------'---- ----

I NC I No connection I 
~=---T' ------~~---------------- 'I 

I CE/CE Chip enable Input ' 
>--=------- ----------------- ----------,---------,- - 'I 

r-~~~ -J:~:e~~~~~:=--: 
- J-3 

tery operation IS required. 

TC53257P 
TC53257F 

The TC53257 P IF has one programmable chip 
enable Input CE/CE, for deVice selection and one 
output enable mput (OE) for fast memory access and 
output control. 

• Programmable Chip Enable 
• All Inputs and Outputs: TIL Compatible 
• Three State Outputs 
• Package 

PlastiC DIP 
PlastiC FP 

TC53257P 
TC53257F 

BLOCK DIAGRAM 

VOO GNO 

r j 00 0102030405 0607 

OE 

CE 

AO 

Al 

A2 

A3 

A4 

AS 

A6 

A7 

A8 

A9 

AlO 

All 

A12 

A13 

A14 

-

Ul 
0:: w 
~ 
~ 

::::J 
co 
Ul 
[2 
0:: 
0 
0 
-< 

32.768 -8 
MEMORY CELLS 



MAXIMUM RATINGS 

SYMBOL ITEM RATING UNITS I 
Voo Power Supply Voltage -0.5-7.0 V I 
VIN Input Voltage -0.5-7.0 

~R VOUT Output Voltage O-Voo 

Po Power Dissipation 1.00.6· 

TSTG Storage Temperature -55-150 'C_~ 
TOPR Operating Temperature -40-85 C I 

TsoLoER Soldenng Temperature· Time 260·10 
I 
oC.~ 

Note: * Plastic FP 

D. C. OPERATING CONDITINS (Ta= -40-85"C) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 
-- --

Voo Power Supply Voltage 4.5 5.0 5.5 V 
--

VIH Input High Voltage 2.2 - Voo+0.3 V 

VIL Input Low Voltage -0.3 - 0.8 I V 
--

D. C. and OPERATING CHARACTERISTICS (Ta= -40-85"C. Voo= 5V± 1 0%) 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

IlL Input Leakage Current VIN=OV-Voo - ±1.0 pA 

ILO Output Leakage Current 
CE=VIH or OE=VIH - ±5.0 pA 
VOUT=OV-Voo 

10H Output High Current VOH=2.4V -1.0 -- mA 

10L Output Low Current VOL=0.4V 3.2 - mA 

100s1 Standby Current CE=VIH CE=VIL - 2 mA 
--

loos2 Standby Current CE=Voo-0.2V. CE=0.2V - 20 pA 

10001 VIH = VIH VIL. tCYCLE = 200ns - 40 mA 

Operating Current 
10002 VIN=Voo-02V/O.2V. tCYCLE=200ns - 25 mA 

CAPACIT ANCE 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

CIN Input Capacitance f=lMHz. Ta=25C - 8 pF 

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

Note: ThiS parameter is periodically sampled and is not 100% tested. 
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TC53251P 
TC53257F 

A. C. CHARACTERISTICS (Ta= -40-85'C, Voo=5V± 1 0%) 

SYMBOL PARAMETER 

tCYC Cycle Time 

tACC Access Time 

tCE Chip Enable Access Time from CE/CE 

tOE Output Enable Access Time from OE 

tCED, tOED Output Disable Time from CE/CE, OE 

L tOH Output Hold Time 

A. C. TEST CONDITIONS 

Output Load 

Input Levels 

100pF+ 1 TTL 
O.6V,2.4V 

Timing Measurement Reference Levels 

Input Rise and Fall Time 

TIMING WAVEfORMS 

AO-A14 

CE CE 

OE 

Input: O.8V, 2.2V 

Output: O. 8V. 2. 2V 
5ns 

~ 

tCYC 

Valid 

lACC 

~ 
tCE 

\ 

CE 

cf" 

L- toE 

f OPER~~~~N MO~~} L VI*:":V" 
I Output Deselect ~-----

_____ l_~_ * 

E 
I 

I 
L 

I 

- J-5 

MIN. MAX. UNIT 

200 - ns 

- 200 ns 

- 200 ns 

- 70 ns 

0 60 ns 

0 - ns 

~ 
.. I 

~ 
tCED 
~ 

/ 
tOI-! tOED -- - -

~ Valid rYY' 

AO-14 Outputs Power 

Valid Data out Operating 

* Operating 
Hlgh-Z 1----" 

* Standby 



'OUTL.Ne .• Q:RAWING$, 
• Plastic DIP 

28 27 26 25 24 23 22 21 20 19 18 17 16 15 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

37.4MAX. 

NOTE: Each lead pitch is 2. 54mm. 

Unit: mm 

I· 17.4MAX. .1 

Ali leads are located within O. 25mm of their true longitudinal position with respect to No.1 and No. 28 leads . 

• Plastic FP 

NOTE: Each lead pitch is 1.27mm. 
All leads are located within O. 12mm of their true longitudinal position with respect to No.1 and No.28 leads. 
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TOSHIBA MOS MEMORY PRODUCTS 
1M BIT(128K WORDX8 BIT) CMOS MASK ROM 
SILICON GATE CMOS 

DESCRIPTION 

The TC531000AP/AF 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 microprocessor, espec ia Ily character generator. The 
TC531000AP/AF using CMOS technology is most 

FEATURES 

• Single 5V Power Supply 
• Access Time: 150ns (Max.) 
• Power Dissipation 

Operating Current 40mA (Max.) 
Standby Current 20llA (Max.) 

• All Inputs and Outputs: TTL Compatible 

PIN CONNECTION 
A15 VDD 
A12 A14 

A7 A13 

A6 AS 

A5 A9 

A4 All 

A3 A16 

A2 AIO 

Al CE/CE 
AO D"/ 

DO D6 
Dl D5 
D2 D4 

GND D3 

PIN NAMES 
--

AO ~ A16 Address Inputs 

OO~ 07 Data Outputs 

CE/CE Chip Enable Input 
f-------~---------~ 

~D Power Supply 

GNO Ground 

- J-7 

TC531 OOOAP ,TC531 OOOAF 

suitable for low power appl ications where battery opera­
tion are required. 

The TC531000AP/AF has one chip enable input 
CE/CE, programmable for device selection. 

• Three State Outpu ts 
• Fully Static Operation 
• Programmable Chip Enable 

• Package 
Plastic DIP: TC531000AP 
Plastic FP: TC531000AF 

BLOCK DIAGRAM 

GND DO Dl D2 D3 D4 D5 D6 D7 

CE 

AO 
Al 
A2 
A3 
A4 
A5 
A6 
A7 
A8 
A9 

AIO 
All 
A12 
A13 
A14 
A15 
A16 

CIJ 

~ 
""' 
""' ::0 
~ 

CIJ 
CIJ 

~ 
~ 

~ 

CIJ 
~ 
i%I 

COLUMN DECODERS 

§ 131.072 x 8 
D 
i%I 
~ MEMORY CELLES 
~ 

~ 



MAXIMUM RATINGS 

SYMBOL ITEM RATING UNIT 

Voo Power Supply Voltage -0.5 ~ 7.0 V 

VIN I nput Voltage --0.5 ~ VOO V _. 
VOUT Output Voltage O~ Voo V 

._-1-----
Po Power Dissipation 1.0/0.6* W 

-. 

TSTG Storage T emperatu re -55~ 150 °c I --
I °c TOPR Operating Temperature -40 ~ 70 ,. __ ._--\--- -~------~--~- ---~----

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

Note: * Plastic FP 

D.C. OPERATING CONDITIONS (Ta = -40 ~ 70°C) 

SYMBOL PARAMETER MIN. TYP. MAX. U 
-~ --~~-- ----------

Voo Power Supply Voltage 4.5 5.0 5.5 
-~ ----

VIH InplJt High Voltage 2.2 - Voo~- 0.3 
1--- ------------

VIL Input Low Voltage -0.3 - 0.8 
----------- -

D.C. and OPERATING CHARACTERISTICS (Ta = -40 ~ 70°C, Voo = 5V ± 10%) 

SYMBOL PARAMETER 
----

IlL Input Lea kage Cu rrent 

I LO Outpu t Lea kage Cu rrent 
---~-~-

IOH Outpu tHigh Cu rrent 

IOL Outpu t Low Cu rrent 

100Sl Standb y Current 

100S2 Standb y Current 

10001 

10002 
Opera+ Ling Current 

CAPACITANCE 

SYMBOL PA 
~~~---+~~~~~--

~ Input Capacitanc e 

RAMETER 

COUT Output Capacitan ce 
'-----=-~---'-------

CONDITIONS ~~N. 
VIN = 0 ~ Voo 

CE = VIH, VOUT= 0 ~ \!oo I 
-

VOH= 2.4V -1.0 
1--

VOL = O.4V 3.2 
-------~-------

CE = VIH -
----

CE = VDoand VIN = OV (V[)Q) -

I 

VIN = VIH NIL, tcycle = 150ns -

VIN = Vo "D/OV , tcycle = 150ns _~-= 

I CONDITIONS MIN. 

] f = 1 MHz, Ta = 25°C -
f= lMH;, Ta= 25°C -

Note: This parameter is pel-iodically sampled and is not 100% tested. 

- J-8 -

MAX. 

~ ±1.0 /JA 

±5.0 /JA 

- mA 

- mA 

2 mA --
20 /JA --
50 mA 

40 mA 

--
MAX. UNIT 

10 pF 

10 pF 
------



A.C, CHARACTERISTICS (VDD '" 5V ± 5V ± 10%, Ta '" -40 ~ 70
c

C) 

SYMBOL PARAMETER 

tCYC Cycle Time 
--

tACC Access Time 
---.-~-~--- ~----.-

tCE Chip Enable Access Time 

tCED Output Disable Time 
--

tOH Output Hold Time 

AC TEST CONDITIONS 

• Output Load 
• I nput Levels 
• Tim ing Measurement Reference Levels 

• Input Rise and Fall Time 

TIMING WAVEFORMS 

X 

CE/CE } 

DOUT 

OPERATION MODE 

I 

==r=-
~ 

----.L 

MIN. MAX. 
--1--
150 -

- 150 

- 150 

- 50 

10 -

100pF + lTTL 
O.6V,2.4V 

Input O.8V,2.2V 
Output: O.8V,2.0V 

5ns 

CYC 

Valid 

tACC 
CE 

CE 

tCE 

~ 

UNIT 

ns 
--

ns 

ns 

ns-=l 

ns J 

.. 

I 

b~ 
Valid 

Xr 

lC531000AP 
TC531tlOOAF 

~ 
mNM~ 

XX "" 

r== ~O-e~-dE~~~~~---+-_C_~_~ 3f) __ P_A_'=~=:=i~=6 _____ +I __ D_Oa_~_:P_6-_~S_t ---+---rl _~o~:_:-;_~,_;-;-_n-g~~--il 
ITput Deselect __ f--_I(_L_) _~ ______ --L-__ Hlgh-Z _ Stanaby.--J 

H: V 1H , L: V iL , *: V1H or V1L 
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• OUTLINE DRAWiNGS 

Plastic DIP 
28 

1 

0.5 ±0.15 

1.4 ± 0.15 

NOTE: Each lead pitch is 254mm. 

15 
Unit; mm 

,14 

15.24±0.25 

2.54 ± 0.25 

All leads are located within O,25mm of their true longitudinal positi':i with respect to No, 1 
and No, 28 leads. 

Plastic FP 

28 15 

1 14 

18.9MAX. 

NOTE: Each lead pitch is 1.27mm. 
All leads are located within O.25mm of their true longitudinal position with respect to No.1 
and No. 28 leads. 

NOTE: Toshiba does not assume any responsibility for use of any circuitry described; no circuit 
patent licenses are implied, and Toshiba reserve the right, at any time without notice, to 
change said circuitry. 
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TOSHIBA MOS MEMORY PRODUCTS 
1M BIT(128K WORDx8 BIT) CMOS MASK ROM 
SILICON GATE CMOS 

DESCRIPTION 

The TC531 001 AP 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 microprocessor, and data memory, especially character 
generator. The TC531001AP using CMOS technology is 
most su itable for low power appl ications where battery 

FEATURES 

• Single 5V Power Supply 
• Access Time: 150ns (Max.) 

• Power Dissipation 
Opera t i ng Cu rrent: 40mA (Max.) 
Standby Current: 20J.l.A (Max.) 

PIN CONNECTION 
vDD 

N.C. 

N.C. 

A12 AU 

A13 

A8 

A5 A9 

"_4 All 
.\3 liE 
.'1.2 All) 

Ai CE, ~2 

AO D7 

GO D6 

Dl D5 

D2 D4 
GND D3 

PIN NAMES 

AO~ A16 Address Inputs 

DO~ 07 Data Outputs 

OE Output Enable Input 
i------= 

CE/CE Chip Enable Input 

V DD Power Supply 

GND Ground 

N.C. No Connection 

TC531001AP 

operations are required. 
The TC531001 AP has one programmable chip enable 

input CE/CE for device selection. 
The TC531001 AP is moulded in a 32 pin standard 

plastic package, 0.6 inch in width. 

• All inputs and Outputs: TTL Compatible 
• Three State Outputs 
• 32 pin 600 mil width Plastic DIP 
• Fully Static Operation 
• Programmable Chip Enable 

BLOCK DIAGRAM 

VDD GND 

DO Dl D2 D3 D4 D5 D6 D7 

1\1 

A2 

A3 
A4 

A5 (J) 

~ 
A6 i'il 

A7 II< 
II< 

A8 ::0 (J) 

rQ ~ 
A9 '-'1 

J) q 1 3 10 7 2 < a b L t 
A10 J) 0 

All '-'1 0 
~ '-'1 

A12 q q MEMORY CELLS 
q 

A13 <>: ~ 

A14 
0 
~ 

A15 

A160-
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MAXIMUM RATINGS 

SYMBOL ITEM RATING UNIT 
r--- - .-

Voo Power Supply Voltage -0.5 ~ 7.0 V 
r--- --

VIN Input Voltage 
1-------

-0.5~ Voo V 

VOUT Output Voltage o~ Voo V 
r---

Po Power Dissipation 1.0 W 
r-------I--

TSTG Storage Temperature 
f--------f-----------------

TOPR Operating Temperature 

TSOLOER Soldering Temperature' Time 
~-

-55~ 150 ;t= -----_.---
°c -40 ~ 70 =±c. sec I 260' 10 

D.C. OPERATING CONDITIONS (Ta = -40 ~ 70°C) 

SYMBOL[ __ =-----PARAMETER --- ~' IN. TYP MAX. 

Voo ·---~er Supply Voltage 4.5 5.0 5.5 
V

1H 
--~ Inp~t-~gh Voltage ------.----- 2.2 Voo + 0.3 

-~IL _, Input Low-Voitage--==--===--- -=--=-~ --_-~If-----=:cO-.-8---I 

.0 /.lA 

- --I~ 

mA 

2 mA 

0 j.tA 

0 mA 
_.- ---
0 mA 

CAPACITANCE 

I SYMBOW - PARAMETER ~-
~--L~nput ~~citance _________ ~ 

_ COUT _lOutput Capacitance If"" i 

CONDITIONS MIN. MAX. Uf\)1 
---

MHz, Ta = 25°C - 10 

MHz, Ta = 2SoC 10 
P 

-

Note: This parameter is periodically sampled and is not 100% tested. 
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A.C. CHARACTERISTICS (Ta = -40 ~ 70°C, VDD = 5V ± 10%) 

SYMBOL 

tCYC 

tAQ:: ____ _ 

PARAMETE-R---- MIN_MAX I UNI'· 

Cycle Time 150 -
-----.-----------f--

Access Time ~150 

::;::::~~Tr~ ______ ~J··· 1~~ m r :~:D- Output Disable Time 50 

tOED Output Disable Time from OE ----- -501 
t------=-:=-=----+- -----
L tOH Output Hold Time 0 - _J __ 

AC TEST CONDITIONS 

• Output L_oad 
• Input Levels 
• Tim ing Measurement Reference Levels 

• Input Rise and Fall Time 

TIMING WAVEFORMS 

OE 

OPERATION MODE 

MODE CE(CE) OE 

Read L(H) L 

Standby H( L) * 

Output Deselect L(H) H 

100pF + lTTL 
0.6V,2.4V 

Input 0.8V, 2.2\1 
Output: 0.8V,2.0V 

5ns 

tCYC 

AO~ 16 Outputs 

Valid Data Out 

* High-Z 

* High-Z 
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TC531881AP 

Power 

Operating 

Standby 

Operating 



• OUTLINE DRAWINGS 

Unit: mm 

15.24 TYP. 

NOTE: Each lead pitch is 2.54mm. 
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 ci.-cuitry. 

- J-14 -



TOSHIBA MOS MEMORY PRODUCTS 
4M BIT (512K WORDX8 BIT) CMOS MASK ROM 
SILICON GATE CMOS 

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 genera­
tor. The TC534000P using CMOS technology is most 
suitable for low power applications where battery opera-

FEATURES 

• Single 5V Power Supply 
• Access Time: 250ns (Max.) 
• Power Dissipation 

Operating Cur-rent: 30mA (Max.) 
Standby Current: 20J..l.A (Max.) 

PIN CONNECTION '1]VDD 
A16 31 A18 

A15 :)(J A17 

1<12 'lH A7 2.3 !'.~;~ 

A6 27 /1..,,, 
A5 26'_. c 

A4 

'1"1 
A3 2·1 C5iE 
AZ zr.s A10 

Al ~").- i'V ~ 
N<C ".jCu 

AO 21 D7 

DO 2Cj 1)6 

Dl L~~ le5 
D2 18 D( 

GND 17 lJ.) 

PIN NAMES 

I AO ~A18 Address Inputs 

DO ~ 07 Data Outputs 

OE Output Enable Input 
f-----, 

CE/CE Chip Enable Input --
VDD Power Supply 

GNO Ground 

l 
--

N.C. No Connection 

TC534000P 

tions are required. 
The TC534000P has one programmable chip enable 

input CE/CE jar device selection. 
The TC534000P is moulded in a 32 pin standard 

plastic package, 0.6 inch in width. 

• All inputs and Outputs TTL Compatible 
• Three State Outputs 
• 32 pin 600 mil width Plastic DIP 
• Fully Static Operation 
• Programmable Chip Enable 

BLOCK DIAGRAM 

DO Dl D2 D3 D4 D5 D6 D? 

CE 

OE 

AD 

A2 

A3 

A4 

A5 GJ 
~ 

A6 r W 
cr, 

N! 

A8 ,>- ::J 
::) 

524,288 x 8 blt 

MEMORY CSLLS 
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MAXIMUM RATINGS 

SYMBOL ITEM RATING UNIT 
--

Voo Power Supply Voltage -0.5'" 7.0 V --
VIN Input Voltage -0.5'" Voo V 

VOUT Output Voltage 0'" Voo V --
Po Power Dissipation ·1.0 W 

~~ Storage Temperatu re -55'" 150 
0(-

TOPR Operat i ng T emperatu re -40'" 85 °c 

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

D.C. OPERATING CONDITIONS (Ta = -40'" 85°C) 
-

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 4.5 5.0 5.5 

V IH Input High Voltage 2.2 - Voo + 0.3 V 

V IL Input Low Voltage -0.3 - 0.8 

D.C. and OPERATING CHARACTERISTICS (Ta = -40'" 85°C, Voo= 5V ± 10%) 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

IlL Input Leakage Current VIN = 0'" Voo - ±1.0 pA 
f------'--- --'-------

ILO Output Leakage Current CE = VIH , VOUT= OV '" Voo - ±5.0 pA 

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

IOL Output Low Cu rrent VOL = OAV 2.0 - mA 

100Sl Standby Cu rrent CE = VIH - 2 mA 
--

100S2 Standby Cu rrent CE = Voo-0.2V and VIN = OV (Voo) - 20 pA 

10001 
Operating Current 

VI N = VI H /VI L ,tcycle = 250ns - 40 mA 

10002 VIN = Voo-0.2V/0.2V,tcycle = 250ns - 30 mA 

CAPACITANCE 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

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

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

-

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

SYMBOL PARAMETER 

tCYC Cycle Time 

tACC 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 Rise and Fall Time 

TIMING WAVEFORMS 

}~ 

CE/CE ~ 

OE 

DOUT 

OPERATING MODE 
r-----

MODE CE(CE) OE 

Read L(H) L 

Standby H( L) * 

Output Deselect L(H) H 

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

MIN. MAX. UNIT 

250 -

- 250 

- 250 

- 100 ns 

- 80 

- 80 

~ 10 -

100pF + lTTL 
O.6V,2.4V 

Input O.8V, 2.2V 
Output: O.8V, 2.0V 

5ns 

tCYC 

Valid 

tACC I CEI 

CE 

tCE 

AO~ 18 Outputs 

Valid Data Out 

* High-Z 

* High-Z 
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~ 

Power 

Operating 

Standby 

Operating 

TC534000P 



• OUTLINE DRAWINGS 

Unit: mm 

1'1 

16 

i 1 1.1 ± 0.1 S 

NOTE: Each lead pitch is 2.54mm. 
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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