






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































A. C. CHARACTERISTICS 

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 

tPF2 OE to Output In High-Z 

tOF3 PGM to Output In Hlgh-Z 

tOH Output Data Hold Time 

A. C. TEST CONDITIONS 

• Output Load 
o Input Pulse Rise and Fall Times 
• Input Pulse Levels 
CD Timing Measurement Reference Level 

CAPACITANCE * (Ta=25·C, f= 1 MHz) 

SYMBOL PARAMETER 

CIN Input Capacitance 

COUT Output Capacitance 

TMM27128ADI-15 

MIN. 

-
_. 
-
-
0 

0 

0 

0 

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

MAX. 

150 

150 

70 

70 

60 

60 

60 

-

Inputs 0.8V and 2.0V, Outputs 0.8V and 2.0V 

CONDITION 

VIN=OV 

Vour=OV 

* This para mater IS periodically sampled is not 100% tested. 

TIMING WAVEFORMS (READ) 

OE 

tpGM 

PGM 

HIGH Z 
DATA OUTPUTS 

- 0-41 -

TMM27128ADI-15 
TM M27128AD 1-20 

TMM27128ADI-20 
UNIT 

MIN. MAX. 

- 200 ns 

- 200 ns 

- 70 ns 

- 70 ns 

0 60 ns 

0 60 ns 

0 60 ns 

0 - ns 

MIN. TYP. MAX. UNIT 

- 4 6 pF 

- 8 12 pF 

HIGH Z 



TMM27128ADI-15 
TMM27128ADI-20 

HIGH SPEED PROGRAM OPERATION 

D. C. RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER 

VIH Input High Voltage 

VIL Input .Low Voltage 

Vee V(e Power Supply Voltage 

Vpp Vpp Power Supply Voltage 

MIN. TYP MAX. 

2.2 - Vee+ 1.0 

-0.3 - 0.8 

5.75 6.0 6.25 

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. 

III Input Current VIN=O-Vce - - ±10 

VOH Output High Voltage IOH= -400)iA 2.4 - -

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

Ice Vee Supply Current - - -- 120 

IpP2 Vpp Supply Current Vpp= 13.0V - - 50 

VIO 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 

teEs CE Setup Time 

tCEH CE Hold Time 

tos Data Setup Time 

tDH Data Hold Time 

tvs Vpp Setup Time 

tpw Program Pulse Width 

topw Additional Program Pulse Width 

tPRT Program pulse Rise Time 

tPFT Program Pulse Fall Time 

tOE OE to Output Valid Valid 

tDF2 OE to Output is 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 CL (1 OOpF) 
10ns Max. 
0.45V to 2.4V 

Input 0.8V and 2.0V. Output 0.8V and 2.0V 

- 0-42 -

MIN. 

2 

2 

2 

2 

2 

2 

2 

0.95 

2.85 

5 

5 

-

-

TYP. MAX. 

- -

- -

- -
- -
- -
- -

- -

1.0 1.05 

3 78.75 

- -
- -

- 100 

- 90 

UNIT 

V 

V 

V 

V 

UNIT 

)iA 

V 

V 

mA 

mA 

V 

UNIT 

)is 

)is 

)is 

)is 

)is 

)is 

)is 

ms 

ms 

ns 

ns 

ns 

ns 



TIMING WAVEFORMS (READ) 

ADDRESSES ~ 
tAS 

CE \\\\\\' ~\-
~ 

~ \ J to 

tOE 

UNKNOWN H DIN KDOUT 
STABLE ~ VALID 

tDS tDH 

I 

U tpFT tpRT 
PaM 

~ 
Vpp !///!; '/jJ 

~ 
PROGRAM 

PROGRAM VERIFY 

INITIAL PROGRAM 

Hf-
tDF2 

·1 

I 

DIN STABLE 

tDS 

/ 

tOPW 

\ 

PROGRAM 

TMM27128ADI-15 
TM M27128AD 1-20 

C 
tAH 

--i ifjjjiL 
tCEH J 

tDH 

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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TMM27128ADI-15 
TM M27l28AD 1-20 

ERASURE CHARACTERISTICS 

The TMM27128ADI's erasure is achieved byapply­
ing shortwave ultraviolet light which has a wave­
length of 2537 A (Angstroms) of the chip through the 
transparent window. 

The integrated dose (ultraviolet light intensity 
[W/cm2] X exposure time [sec.]) for erasure should be 
a minimum of 15 [W.sec/cm2] 

When the Toshiba sterilizing lamp GL-15 is used 
and the device is exposed at a distance of 1 cm from 
the lamp surface, the erasure will be achieved within 
60 minutes. 

OPERATION INFORMATION 

The TMM2 7128ADI's' six operation modes are 
listed in the following table. 

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

; DE) PGM CE 
MODE (27) (20) 

READ Read H L 

OPERATION Output Deselect * * 
(Ta= -40-85·C) Standby * H 

PROGRAM 
Program L L 

* H 
OPERATION Program Inhibit 

(Ta=25±5·C) 
H L 

Program Verify H L 
.. Note H . VIH. L .• '(IL, * : VIH or VIL 

READ MODE 

The TMM27128ADI ha's three control functions. 
The chip enable (CE) controls the operation power 
and should be used for device selection. 
~e 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 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 high impedance state. 
So two or more TMM27128ADI's can be connected 

OE 

And using commercial lamps whose ultraviolet light 
intensity is 12000 [ILw/cm 2] will reduce the exposure 
time to about 20 minutes. (In this case, the integrated 
dose is 12000 [ILw/cm 2 ] X (20X60) [sec] ~ 15 
[w· sec/cm2] .) 

The TMM27128ADI's erasure begins to occur when 
exposed to light with wavelengths shorter than 4000A. 
Sunlight and flourescent lamps include 3000-4000A 
wavelength components. Therefore when used under 
such lighting for extended periods of time, opaque 
seals-Toshiba EPROM Protect Seal AC901-are avail­
able 

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

Vpp Vee 00-07 
(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 time (tACe). . 

Assuming that CE=VIL. PGM =VIH and all ad­
dresses are valid, the output 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. 

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

deselected devices are in low power standby mode. 
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STANDBY MODE 

The TMM27128ADI has a low power standby mode 
conntrolled by the CE signal. 

By applying a TIL high level to the CE input, the 
TM M27128ADI is placed in the standby mode which 

PROGRAM MODE 

Initially, when received by customers, all bits of the 
TMM27128ADI are in the "1" state which is the 
erased state. 

The programming operation introduces "Os" data 
into the desired bit locations by electrical program-

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 termmal, a high level CE or 
PGM input inhibits the TMM27128ADI from being 
programmed. 

Programming of two or more TMM27128ADI's in 
parallel with different data is easily accomplished: 

HIGH SPEED PROGRAMMING MODE 

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 Vee = 6V and PGM = 
VIH. 

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

If the programmed data is not correct, another 

TMM27128ADI-15 
TM M27128AD 1-20 

reduces 70% of operating current. The outputs are 
then in a high impedence state, independent of the 
OE and the PGM inputs. 

mingo 
The levels required for all inputs are TIL. 
The TM M27128ADI can be programmed at any 

location, anytime - either individually, sequentially or 
at random. 

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

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. 

program pulse of 1 ms is applied and then pro­
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 prowamming is 
applied. 

When programming has been completed, the 
data in all addresses should be verified with Vec=Vpp 
=5V. 
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TMM27128ADI-15 
TMM27128ADI-20 

HIGH SPEED PROGRAM MODE FLOW CHART 

ADDRESS= 
NEXT ADDRESS 

OVERFROGRAM 3X PULSES OF lmsec 
OR ONE PULSE OF 3X msec DURATION 

NO 
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ELECTRIC SIGNATURE MODE· 

Electric signature mode allows a code to be read 
from the TMM27128ADI which identifies its manu­
facture and device type. 

The programming equipment may read out manufac­
turer code and device code from the TMM27128ADI 
by using this mode before program operation and 
automatically set program voltage (Vpp) and algorithm. 

Electric signature mode is set up when 12V is 

Ao 0 7 0 6 Os ~ SIGNATURE (10) (19) (18) (17) 

Manufacture Code VIL 1 

Device Code VIH 1 

Notes: A9 = 12V±0. 5V 
A1-A8, A10-A13,CE, OE=VIL 
PGM=VIH 

0 0 

1 0 

TMM27128ADI-15 
TMM27128ADI-20 

applied to address line A9 and the rest of address 
lines are set to VI L in read operation. Data output is 
this conditions is manufacturer code. Device code is 
identified when address AO is set to VIH. These two 
code possess an odd parity with the parity bit of MSB 
(07). 

The following table shows electric signature of 
TMM27128ADI. 

O. 0 3 O2 0 1 0 0 HEX. 
(16) (15) (13) (12) ( 11) DATA 

1 1 0 0 0 98 

1 0 0 1 1 D3 
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TMM27128ADI-15 
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OUTLINE DRAWINGS 

3 7.7 MAX • 

7.1 ±O.2 

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

R Cl6 4 

2 3 4 5 6 7 8 g' 10 11 12 13 14 

2.54±Cl25 1.3 ± Cl2 5 

+Cl15 
Cl46-Cl10 

Note 1 

Unit in nun 

15.24±Cl3 

I I 

17.4MAX. 

Note 2 

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 milimeters. 

N )tc . ToshIba does not assume any respons,b,hty for use of any cIrcUItry described; no cIrcuIt patent hcenses are Imphed. and ToshIba reserves the right. at any time 
wIthout notIce. to change said cIrcuitry. 

t:May .• 1986 Toshiba Corporation 
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TOSHIBA MOS MEMORY PRODUCT 
32,76B WORD X B BIT N-MOS UV ERASABLE AND 
ELECTRICALLY PROGRAMMABLE READ ONLY MEMORY 
SILICON STACKED GATE MOS 

TMM27256AD-15, TMM27256AD-150 
TMM27256AD-20, TMM27256AD-200 

DESCRIPTION 

The TMM2 7256AD is a 32,768 word x 8 bit 
ultraviolet light erasable and electrically program­
mable read only memory, 

For read operation, the TMM27256AD's access 
time is 150ns/200ns, and the TMM27256AD oper­
ates from a single 5-volt power supply and has low 
power standby mode which reduces the power dis­
sipation without increasing a'ccess time, The standby 

FEATURES 

-15 I -20 -150 I -200 

I Vee 5V±5% 5V±10% 

~ 
150ns I 200ns 150ns , 200ns 

lee2 100mA 120mA 

Icel 30mA 35mA 

PIN CONNECTION (TOP VIEW) 

Vee 
AU 

A13 

AS 

A5 A9 

A4 All 

6E 
A10 

CE 
AO 07 

00 06 

01 05 

02 04 

OND 03 

mode is achieved by applying a TIL-high level signal 
to the CE input. 

For program operation, the programming is 
achieved by using the high speed programming 
mode. 

The TMM27256AD is fabricated with the N-chan­
nel silicon double layer gate MaS technology, 

• Full static operation 
• High speed programming mode 
• Inputs and outputs TIL compatible 
• Pin compatible with i 27256 
• Standard 28 pin DIP cerdip package 

BLOCK DIAGRAM 

AO 
Al 
A2 
A3 
A4 
A5 
A6 
A7 
AS 
A9 

AlO 
All 
A12 
A13 
A14 

Vpp OND Vee 00 01 0203 04 05 06 07 

PIN NAMES MODE SELECTION 

Ao-A14 Address Inputs 

00-07 Outputs (Inputs) ~ CE OE Vpp Vee 00-07 
POWER 

MODE (20) (22) (1) (28) (11-13,15-19) 

CE Chip Enable Input Read L L Da~ Out 
Active 

OE Output Enable Input 

Vpp Program Supply Voltage 

Output 
H 5V 5V High Impedance * Deselect 

Vee Vee Supply Voltage (+5V) Standby H * High Impedance Standby 

GND Ground Program L H Data In 

Program 
H * 12,5V 6V High Impedance Active 

Inhibit 

Program 
L Data Out * Verify 

Note * : H or L 
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TMM27256AO-15, TMM27256AO-150 
TMM27256AO-20, TMM27256AO-200 

I 
! 

MAXIMUM RATINGS 

SYMBOL ITEM RATING UNIT 

Vee Vee Power Supply Voltage -0.6-7.0 V 

Vpp Program Supply Voltage -0.6-14.0 V 

VIN Input Voltage -0.6-7.0 V 

VI'O Input/Output Voltage -0.6-7.0 V 

Po Power Dissipation 1.5 W 

TSOLOER S'oldering Temperature' Time 260·10 ·C·sec 

TSTG Storage Temperature -65-125 ·C 

TOPR Operating Temperature 0-70 ·C 

READ OPERATION 

D. C. AND A.C. RECOMMENDED OPERATING CONDITIONSI 

SYMBOL PARAMETER TMM27256AD-15/20 TMM27256AD-150/200 

Ta Operating Temperature 0-70·C 0-70·C 

Vee Vee Power Supply Voltage 5V±5% 5V±10% 

Vpp Vpp Power Supply Voltage 2 .0-Vee±0. 6V 2 .0-Vee+0. 6V 

D. C. AND OPERATING CHARACTERISTICS 

SYMBOL PARAMETER CONDITION MIN. TYP. MAX. UNIT 

III Input Current VIN=O-Vee - - ±10 JiA 

ko Output Leakage Current VouT=0.4-Vee - - ±10 JiA 

- -15/20 - - 30 
lee 1 Supply Current (Standby) CE=VIH mA 

-150/200 - - 35 

CE=VIL 
-15/20 - - 100 

1eC2 Supply Current (Active) mA 
-150/200 - - 120 

VIH Input High Voltage - 2.0 - Vee+ 1.0 V 

VIL Input Low Voltage - -0.3 -- 0.8 V 

VOH Output High Voltage IOH= -400JiA 2.4 - - V .. 
VOL Output Low Voltage IOL=2.1 mA - - 0.4 V 

... 

IpPl Vpp Current Vpp=0-Vec+0.6 - - ±10 JiA 
.. ---

A. C. CHARACTERISTICS (Ta=0-70·C, Vee=5V± 5%, Vpp=2 .0V-Vee+0. 6V) 

! I TMM27256AD-15/150 TMM27256AD-20/200 
PARAMETER 

''''1' 
',:-JcJress Access Time \ 

~--~~;-- CE to Output Valid 

I tOE OE to Output Valid 

tOFl CE to Output in High-Z 

tOF2 OE to Output in High-Z 

tOH Output Data Hold Time 

/, C Test Conditions 

"'.J'.;i.put Load 
input Pulse Rise and Fall Times 

~, Input Pulse Levels 
G Timing Measurement Reference Level 

TEST CONDITION 

CE =OE=VIL 

OE=VIL 

CE=VIL 

OE=VIL 

CE=VIL 

CE=OE=VIL 

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

MIN. MAX. 

- 150 

- 150 

- 70 

0 60 

0 60 

0 -

Inputs 0.8V and 2.0V, Outputs 0.8V and 2.0V 

- D-50 -

UNIT 
MIN. MAX. 

- 200 ns 

- 200 ns 

- 70 ns 

0 60 ns 

0 60 ns 

0 - ns 



TMM27256AO-15, TMM27256AO-150 
TMM27256AO-20, TMM27256AO-200 

CAPACITANCE * (Ta=25·C. f= 1 MHz) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

CIN Input Capacitance VIN=OV - 4 6 pF 

COUT Output Capacitance Vour=OV - 8 12 pF 

* This para mater is periodically sampled and is not 100% tested. 

TIMING WAVEFORMS (READ) 

AO-A14 

00-07 
HIGH Z HIGH Z 

DATA OUTPUTS 

PROGRAM 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 5.75 6.0 6.25 V 

Vpp Vpp Power Supply Voltage 12.0 12.5 13.0 V 

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

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Current VIN=O-Vee - - ±10 J.lA 

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

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

lee Vee Supply Current - - - 120 mA 

IpP2 Vpp Supply Current Vpp=13.0V - - 50 mA 
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TMM27256AO-15, TMM27256AO-150 
TMM27256AO-20, TMM27256AD-200 

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

SYMBOL PARAMETER TEST CONDITION I MIN. TYP. IMAx~rUNiTl 
tAS Address Setup Time 

tAH Address Hold Time 

teEs CE Setup Time 

teEH CE Hold Time 

:= ~ := i :=j~:~~ 
- 0 - I - i ns 

~------~==--~------------------~--------------------------------+----r'--~I-----r-----
- 0 i • ns , 

tOES OE Setup Time 

tos Data Setup Time 

tOH Data Hold Time 

tvps Vpp Setup Time 

~ I 2 I := t;._l=~s 1 
- 21- -._~ i 

- 2 I )lSi 

- 2 - I -i--;si 
r--

tves Vee Setup Time 
-1----'----1 

~--~--+_----~------------------~----------==~-------------------+_-2---t---- i - +--£~_~ 
CE=VIL,OE=VIH 10.951 1 ;1.05: ms I tpw Initial Program Pulse Width 

Overprogram Pulse Width 
~------+--------=------------------~---------------------------.---+-. -----I.f----h;:: I --. ...j 

~ ______ +--:= __ --=c __________________ ~---------------=N=0=-t-e-1.--------------+-?-_. 851 3 :78. ~~~ __ .~ topw 

tOE CE==VIH bE to Output Valid 

1 tDEF ! OE to Output In Hlgh-Z I 
j .- ,'- i 150 I ns ; 

~------+-=----~------------------1-------------C-E-=-V-'-H-----------+----t----I13OI~-~: 
______ ~ ____ -=--__________ __"______________________________ -=--1-.=._1 _______ ..1. _____ .-.-1 

A C Test Conditions 

• Output Load 
• Input Pulse Rise and Fall Times 
• Input Pulse Levels 
• Timing Measurement Reference Level 

1 TIL Gate and CL (1 OOpF) 
10ns Max. 
0.45V to 2.4V 
Input 0.8V and 2.0V, Output 0.8V and 2.0V 

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

TIMING WAVEFORMS (PROGRAM) 

(VCC=6V±O.Z5V. Vpp=lZ.5V±O.5V) 

eE 

)< K= 
I tAH 

~ I tpw I 

1\ ~V ~ 
~ 

XX~ 
~ 

~ tOFP 

AO-14 

1\ 
tos ~ tOE 

-I-

a STABLE 1\ 
DOUT YALIO 11\ 

'I '£ 00- 07 

I 
tyPS 

Ypp 
1 

I 

tyes 
PROGRAM PROGRAM YER I FY 

I 
Yee 

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 Vrp terminal, the overshoot 
voltage of its pulse should not be exceeded 14V. 
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ERASURE ,CHARACTERISTICS 

The TM M27256AO's erasure is achieved by apply­
ing shortwave ultraviolet light which has a wave­
length of 2537A (Angstroms) through the chips trans­
parent window. 

The integrated dose (ultraviolet light intensity 
[w/cm2] X exposure time, [sec.]) for erasure should be 
a minimum of 15 [w· sec/cm2] 

When the Toshiba sterilizing lamp GL-15 is used 
and the device is exposed at a distance of 1 cm from 
the lamp surface, the erasure will be achieved within 
60 minutes. 

OPERATION INFORMATION 

The TMM27256AO's six operation modes are list­
ed in the following table. Mode selection can be 

ER) CE 
MODE (20) 

Read L 
Read Operation 

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

Program L 
Program Operation 

Program Inhibit H 
(Ta=25±5'C) 

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

READ MODE 

The TMM27256AO has two control functions. 
The chip enable (CEl controls the operation power 
and should be used for deVice selection. 

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

Assuming that CE=OE=VIL, the output data is 
valid at the outputs after address access time from 

OUTPUT DESELECT MODE 

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

So two or more TMM27256AO's can be con-

OE 
(22) 

L 

H 

* 
H 

* 
L 

TMM21256AO-15, TMM21256AO-150 
TMM21256AO-20, TMM21256AO-200 

And using commercial lamps whose ultraviolet light 
intensity is 12000 [J,tw/cm2] will reduce the exposure 
time to about 20 minutes. (In this case, the integrated 
dose is 12000 [J,tw/cm2] X (20X60) [sec] 9!: 15 
[w· sec/cm2] .) 

The TMM27256AO's erasure begins to occur when 
exposed to light with wavelength shorter than 4000A. ' 
Sunlight and flourescent lamps include 3000-4000A 
wavelength components. Therefore when used under 
such lighting for extended periods of time, opaque 
seals-Toshiba EPROM Protect Seal AC901-are avail­
able 

achieved by applying TIL level signal to all inputs. 

Vpp Vee 00-07 
POWER (1) (28) (11-13.15-19) 

Data Out Active 

5V 5V High Impedance Active 

High Impedance Standby 

Data In Active 

12.5V 6V High Impedance Active 

Data Out Active 

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. 

nected together on a common bus line. 
When CE is decoded for device selection, all 

deselected devices are in low power standby mode. 
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TMM27256AD-15, TMM27256AD-150 
TMM27256AD-20, TMM27256AD-200 

STANDBY MODE 

The TM M27256AD has a low power standby mode 
conntrolled by the CE signal. 

By applying a high level to the CE input, the 
TM M27256AD is placed in standby mode which 

PROGRAM MODE 

Initially, when received by customers, all bits of the 
TM M27256AD are in the "1" state which is the erased 
state. 

The programming operation introduces "Os" data 
into the desired bit locations by electrical program­
ming. 

PROGRAM VERIFY MODE 

The verify mode is to check that 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 
input inhibits the TMM27256AD from being pro­
grammed. 

Programming of two or more TMM27256ADs in 
parallel with different data is easily accomplished. 

HIGH SPEED PROGRAMMING MODE 

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 Vee = 6V. 

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

If the programmed data is not correct. another 

reduces the operating current by 70%. The outputs 
are then in a high impedence state, independent of 
the OE inputs. 

The TMM27256AD is in the programming mode 
when the V input is at 12.5V and CE is at TIL-Low with 
OE=VIH· 

The TM M27256AD can be programmed at any 
location, anytime - either individually, sequentially or 
at randomly. 

The verify is accomplished with OE of VIL and CE 
VIH or VIL. 

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 TIL high level signal is applied to the other' 
devices. 

program pulse of 1 ms is applied and then the pro­
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 
3 times that needed for initial programming is 
applied. 

When programming has been completed. the 
data in all addresses should be verified with Vec=Vpp 
=5V. 
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TMM27256AO-15, TMM27256AD-150 
TMM27256AO-20, TMM27256AD-200 

HIGH SPEED PROGRAM MODE FLOW CHART 

ADDRESS= 

NEXT ADDRESS 

OVERPROGRAM 3X PULSES OF 1 msec 

OR ONE PULSE OF 3~ mS6C DURATION 

NO 
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TMM27256AD-15, TMM27256AD-150 
TMM27256AD-20, TMM27256AD-200 

ELECTRIC SIGNATURE MODE 

Electric signature mode allows a code to be read 
from the TM M27256AD which identifies its manu­
facture and device type. 

The 'programming equipment may read out manufac­
turer code and device code from the TM M27256AD 
by using this mode before program operation and 
automatically set program voltage (Vpp) and algorithm. 

Electric signature mode is set up when 12V is 

Notes: A9 = 12V±O. 5V 

OUTLINE DRAWINGS 

R0,64 

2.54±0,25 1.3±U25 

applied to address line A9 and the rest of address 
lines are 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 
code possess an odd parity with the parity bit of MSB 
(07). 

The following table shows electric signature of the 
TM M27256AD. 

Unit in IIlIII 

15.24±0,3 

Note 1 +0.15 
0.46-0.10 17.4MAX. 

Note 2 

Note: 1. Each lead pitch is 2. 5~mm. 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. 

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. 

©May. 1986 Toshiba Corporation 
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TOSHIBA MOS MEMORY PRODUCT 
32,768 WORD X 8 BIT N·MOS UV ERASABLE AND 
ELECTRICALLY PROGRAMMABLE READ ONLY MEMORY 
SILICON STACKED GATE MOS 

TMM27256ADI-15 
TMM27256ADI-20 

DESCRIPTION 

The TMM27256ADI is a 32,768 word x 8 bit 
ultraviolet light erasable and electrically program· 
mabie read only memory. 

For read operation, The TMM27256ADI's access 
time is 150ns/200ns, and the TMM27256ADI oper­
ates from a single 5-volt power supply and has low 
power standby mode which reduces the power dis­
sipation without increasing access time. The standby 

FEATURES 
'-

-15 I -20 

Vee 5V±5% 

tAee 150ns I 200ns 

1eC2 100mA 

lee 1 30mA 

PIN CONNECTION (TOP VIEW) 

Vee 
AU 
Al3 
AS 

A5 A9 

A4 All 

A3 DE 
A2 AIO 

BE 
07 

00 06 

01 05 

02 04 

OND 03 

mode is achieved by applying a TIL-high level signal 
to the CE input. 

For program operation, the programming is 
achieved by using the high speed programming 
mode. 

The TMM27256ADI is fabricated with the N-chan­
nel silicon double layer gate MaS technology. 

• Wide operating temparature range -40-85°C 
• Full static operation 
• High speed programming mode 
• Inputs and outputs TTL compatible 
• Pin compatible with i27256 
• Standard 28 pin DIP cerdip package 

BLOCK DIAGRAM 

AO 
Al 
A2 
~:! 
A4 
A5 
A6 
A7 
AS 
A9 

AlO 
All 
A12 
AI:! 
Al4 

Vpp OND Vee 00 01 0203 O. 05 06 07 

PIN NAMES MODE SELECTION 

AO-'A14 Address Inputs 

00-07 Outputs (Inputs) ~ CE OE Vpp Vee 00-07 
POWER 

MODE (20) (22) (1) (28) (11-13,15-19) 

CE Chip Enable Input Read L L Data Out 
Active 

OE Output Enable Input 

Vpp Program Supply Voltage 

Output 
H 5V 5V High Impedance * Deselect 

Vee Vee Supply Voltage (+ 5V) Standby H * High Impedance Standby 

GND Ground Program L H Data In 

Program 
H * 12.5V 6V High Impedance Active 

Inhibit 

Program 
L Data Out * Verify 

Note * . H or L 
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IMMlIZbIlAUI-l II 
TMM27256ADI-20 

MAXIMUM RATINGS 

SYMBOL 

Vee Vee Power Supply Voltage 

VPP Program Supply Voltage 

VIN Input Voltage 

Via Input/Output Voltage 

Po Power Dissipation 

ITEM 

TSOLOEA Soldering Temperature· Time 

TSTG Storage Temperature 

TaPA Operating Temperature 

READ OPERATION 

D. C. AND A.C. RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER 

Ta Operating Temperature 
--

Vee Vee Power Supply Voltage 

VPP VPP Power Supply Voltage 

D. C. AND OPERATING CHARACTERISTICS 

SYMBOL PARAMETER CONDITION 

III Input Current VIN=O-Vee 

!La Output Leakage Current VouT=0.4-Vec 

IeCl Supply Current (Standby) CE=VIH 

1eC2 Supply Current (Active) CE=VIL 

VIH Input High Voltage -

VIL Input Low Voltage -

VOH Output High Voltage IOH= -400J-lA 

VOL Output Low Voltage IOL=2.1mA 

IpPl VPP Current Vpp=0-Vcc+0.6 

RATING 

-0.6-7.0 

-0.6-14.0 

-0.6-7.0 

-0.6-7.0 

1.5 

260·10 

-65-125 

-40-85'C 

TMM27256ADI-15!20 

-40-85'C 

5V±5% 

2.2-Vee±0.6V 

MIN. TYP. 

- -

- -

- -

- -
2.2 -

-0.3 -

2.4 -
- -

- -

A. C. CHARACTERISTICS (Ta= -40-85'C, Vcc=5V±5%, Vpp=2 .0V-Vcc+0. 6V) 

UNIT 

V 

V 

V 

V 

W 

'C'sec 

'C 

'C 

MAX. UNIT 

±10 J-lA 

±10 J-lA 

35 mA 

120 mA 

Vec+ 1.0 V 

0.8 V 

- V 

0.4 V 

±10 J-lA 

TMM27256AD-15 TMM27256AD-20 
SYMBOL PARAMETER 

tACC Address Access Time 

tCE CE to Output Valid 

tOE OE to Output Valid 

tOFl CE to Output in High-Z 

tOF2 OE to Output in High-Z 

tOH Output Data Hold Time 

A C Test ConditIOns 

• Output Load 
• Input Pulse Rise and Fall Times 
• Input Pulse Levels 
• Timing Measurement Reference Level 

TEST CONDITION 

CE =OE=VIL 

OE=VIL 

CE=VIL 

OE=VIL 

CE=VIL 

CE=OE=VIL 

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

MIN. MAX. 

- 150 

- 150 

- 70 

0 60 

0 60 

0 -

Inputs 0.8V and 2.0V, Outputs 0.8V and 2.0V , 
- 0-58 -

UNIT 
MIN. MAX. 

- 200 ns 

- 200 ns 

- 70 ns 

0 60 ns 

0 60 ns 

0 - ns 



CAPACITANCE * (Ta=25·C. f= 1 MHz) 

SYMBOL PARAMETER TEST CONDITION 

CIN Input Capacitance VIN=OV 

COUT Output Capacitance Vour=OV 

* This para mater is periodically sampled and is not 100% tested. 

TIMING WAVEFORMS (READ) 

AO-A14 

HIGH Z 
00-07 DATA OUTPUTS 

PROGRAM OPERATION 

D.C. RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER MIN, 

VIH Input High Voltage 2.2 

VIL Input Low Voltage -0.3 

Vee Vee Power Supply Voltage 5.75 

Vpp Vpp Power Supply Voltage 12.0 

TYP. 

-

-

6.0 

12.5 

TMM27256ADI-15 
TMM27256ADI-20 

MIN. TYP. MAX. UNIT 

- 4 6 pF 

- 8 12 pF 

HIGH Z 

,--
MAX. UNIT 

Vee+ 1.0 V 

0.8 V 

6.25 V 

13.0 V 

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. UNIT 

III Input Current VIN=O-Vee - - ±10 j.lA 

VOH Output High Voltage IOH= -400j.lA 2.4 - - V 

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

Icc Vee Supply Current - - - 120 mA 

IpP2 Vpp Supply Current Vpp= 13.0V - - 50 mA 
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TMM27256ADI-15 
TM M27256AD 1-20 

A. C. PROGRAMMING CHARACTERISTICS (Ta=25±5'C. Vee=6V±0.25V. Vpp=12.5V±0.5V) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

tAS Address Setup Time - 2 - - J.ls 

tAH Address Hold Time - 2 - - J.lS 
'-

tCES CE Setup Time - 0 - - ns 

tCEH CE Hold Time - 0 - - ns 

tors OE Setup Time - 2 - - J.lS 

tos Data Setup Time - 2 - - J.lS 

Data Hold Time - 2 - -tOH J.lS 

t=1vps Vpp Setup Time - 2 - - J.ls 
--

I 

I 
I 
l 

tves Vee Setup Time 

tpw Initial Program Pulse Width 

topw Overprogram Pulse Width 

tOf OE to Output Valid 

tmF 
I OE to Output In High-Z 
I 

A C Test Conditions 

• Output Load 
• Input Pulse Rise and Fall Times 
• Input Pulse Levels 
• Timing Measurement Reference Level 

-
CE=VIL.OE=VIH 

Note 1 

CE =VIH 

CE =VIH 

1 TIL Gate and CL (1 OOpF) 
10ns Max. 
0.45V to 2.4V 
Input 0.8V and 2.0V. Output 0.8V and 2.0V 

2 

0.95 

2.85 

-

--

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

. TIMiNGWA"EFORMS (PROGRAM) 

(VCC=6V±O.25V, Vpp=12.5V±O.5V) 

AO-14 

DO - 07 

vpp 

Vee 

- - J.ls 

1 1.05 

~ 3 78.75 ms 

-- 150 ns 

-- 130 ~~~J 

Note: 1. Vee must be applied simultaneously or before Vpp and cut off simultaneously or after VPP. 
2. Re'moving 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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ERASURE CHARACTERISTICS 

The TMM27256ADI's erasure is achieved byapply­
ing shortwave ultraviolet light which has a wave­
length of 2537A (Angstroms) of the chip through the 
transparent window. 

The integrated dose (ultraviolet light intensity 
[w/cm2] X exposure time [sec.]) for erasure should be 
a minimum of 15 [w· sec/cm2] 

When the Toshiba GL-15 sterilizing lamp is used 
and the device is exposed at a distance of 1 cm from 
the lamp surface, the erasure will be achieved within 
60 minutes. 

OPERATION INFORMATION 

The TMM27256ADI's six operation modes are list­
ed In the following table. Mode selection can be 

---~R) CE 
MODE (20) 

Read L 
Read Operation 

Output Deselect * (Ta= -40-85"C) 
Standby H 

Program L 
Program Operation 

Program Inhibit H 
(Ta=25±5'C) 

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

READ MODE 

The TMM27256ADI 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 the address access time from 

OUTPUT DESELECT MODE 

With CE=VI H or OE=VI H, outputs will be in high 
impedance state. 
Therefore two or more TM M27256ADI's can be con-

OE 
(22) 

L 

H 

* 
H 

* 
L 

TMM27256ADI-15 
TMM27256ADI-20 

And using commercial lamps with an ultraviolet light 
intensity of 12000 [p.w/cm2] will reduce the exposure 
time to about 20 minutes. (In this case, the integrated 
dose is 12000 _[p.w/cm2] X (20X60) [sec] ~ 15 
[w· sec/cm2] .) 

The TMM27256ADI's erasure begins to occur when 
exposed to light with wavelengths shorter than 4000A. 
Both Sunlight and flourescent lamps include 
3000-4000A wavelength components. Therefore 
when used under such lighting for extended periods 
of time, opaque seals-Toshiba EPROM Protect Seal 
AC901-are available 

achieved by applYing TIL level signal to all inputs. 

Vpp Vee 00-07 
POWER (1) (28) (11-13.15-19) 

Data Out Active 

5 V 5V High Impedance Active 

High Impedance Standby 

Data In ~tive 
12.5V 6V High Impedance i Active 

---
Data Out Active 

stabilizing of all addressess. 
The CE to output valid (tCE) time is equal to the 

address access time (tACe). 
Assuming that CE=VI L and all addresses are valid, 

the output data is valid at the outputs after tOE from 
the falling edge of CEo 

nected together on a common bus line. 
When CE is decoded for device selection, all 

deselected devices are in low power standby mode. 
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TMM27256ADI-15 
TMM27256ADI-20 

STANDBY MODE 

The TMM27256ADI has a low power standby mode 
conntrolled by the CE signal. 

By applying a high level to the CE input, the 
TMM27256ADI is placed in the standby mode which 

, : PROGRAM MODE 

Initially, when received by customers, all bits of the 
TMM27256ADI are in the "1" state which is the 
erased state. 

The programming operation introduces "Os" data 
into the desired bit locations by electrical program­
ming. 

PROGRAM VERIFY MODE 

The verify mode is to check that 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 
input inhibits the TMM2 7256ADI from being pro­
grammed. 

Programming of two or more TMM27256ADI's in 
parallel with different data is easily accomplished. 

HIGH SPEED PROGRAMMING MODE 

The program time can be greatly decreased by 
using this high speed programming mode. The 
device is set up in the high speed programminr,; 
mode when the programming voltage (+ 12. 5V) .3 

applied 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 addres­
ses and data are stable. Then the programmed data 
is verified by using Program Verify Mode. 

If the programmed data is not correct, another 

reduces 70% of operating current by applying TTL­
high level (VCe). The outputs are in a high impedence 
state, independent of the OE inputs. 

The TMM27256ADI is in the programming mode 
when the Vpp input is at 12.5V and CE is at TTL-Low 
under OE=VIH. 

The TM M27256ADI can be programmed at any 
location, anytime - either individually, sequentially or 
at random. 

The venfy is accomplished with OE of VIL and CE 
VIH or VIL. 

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. 

program pulse of 1 ms is applied and then the pro­
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 
3 times that needed for initial programming IS 
applied. 

When programming has been completed, the 
data in all addresses should be verified with Vcc=Vpp 
=5V. 
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HIGH SPEED PROGRAM MODE FLOW CHART 

ADDRESS= 
NEXT ADDRESS 

OVERPROORAM 3X PULSES OF 1 mS8C 

OR ONE PULSE OF 3X mS8C DURATION 

NO 
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TMM27256ADI-15 
TMM27256ADI-20 

I 

ELECTRIC SIGNATURE MODE 

Electric signature mode allows a code to be read 
from the TM M27256ADI which identifies its manu­
facture and device type. 

The programming equipment may read out manufac­
turer code and device code from the TM M27256ADI 
by using this mode before program operation and 
automatically set program voltage (Vpp) and algorithm. 

applied to address line A9 and the rest of address 
lines are 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 
code possess an odd parity with the parity bit of MSB 
(07). 

Electric signature mode is set up when 12V is 
The following table shows electric signature of the 

TMM27256ADI. 

~~ Ao I 07 06 I 05 04 
SIGNATURE (10) (19) (18) (17) (16) 

I --
Manufacture Code ___ ~L __ l ___ -H 0 ~-~-
Device Code L V,H 1 0 1 0 1 - ---- -- ------4-- - ---_-+--:-_____ +---___ 

Notes: A9 = 12V±O. 5V 
Al-A'd, AlO-AI4, CE, OE-:=V'L 

OUTLINE DRAWINGS 

r 
28 

2.54±U25 

Note 1 

3 7.7 MAX • 

71-02 

1.3 ±U2 5 

+Cl15 
Cl46-U10 

It> 

14 

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

1 0 0 0 98 

0 1 0 0 54 

Unit in mm 

15.24±Cl3 

- -- Cl25:.':~ig 

17.4 MAX. 

Note 2 

Note: 1. Each lead pitch is 2. 54mm. All leads are located within 0.2 5mm 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. 

Note: Toshiba does nol assume any respons,b,llly for use of any CirCUllry descnbed ; no circUlI patent licenses are Implied, and Toshiba reserves the right, at any '.Ime 
without notice, to change said circUitry .' . 

«';May, 1986 Toshiba Corporation 
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TOSHIBA MOS MEMORY PRODUCT 
32,768 WORD X 8 BIT CMOS UV ERASABLE AND 
ELECTRICALLY PROGRAMMABEL READ ONLY 
MEMORY 

DESCRIPTION 

The TC57256D is a 32,768 word X8 bit CMOS 
ultraviolet light erasable and electrically program­
mable read only memory. For read operation, the 
TC57256D's access time is 200ns, and the TC57256D 
operates from a single 5-volt power supply and has 
low power standby mode which reduces the power 
dissipation without increasing access time. The stand­
by mode is achieved by applying a TTL-high level 
signal to the CE input. Advanced CMOS technology 
reduces the maximum active current to 30 mA/5MHz 

FEATURES 

• Peripheral circuit: CMOS 
Memory cell N-MOS 

• Low power dissipation 
30mA/5MHZ (active) 
100llA (standby) 

• Fast access time TC572560-20 200 ns 
TC572560-25 250 ns 

PIN CONNECTION (TOP VIEW) 

TC57256D-20 
TC57256D-25 

SILICON STACKED GATE MOS 

and standby current to 100pA. 
For program operation, the programming is achiev­

ed by using the high speed programming mode. 
Program supply voltage is 21 V. The programming of 
the TC57256D is accomplished within one and a half 
minutes (typ.) TC57256D is fabricated using CMOS 
technology and N-channel silicon double layer gate 
MOS technology. 

• Single 5V power supply 
• Full static operation 
• High speed programming mode 
• Inputs and outputs TTL compatible 
• Pin compatible with ROMS TC53257P, TMM23256P 
- 'and EPROM i27256 

• Standard 28 pin DIP cerdip Package 

BLOCK DIAGRAM 

PIN NAMES MODE SELECTION 

Ao ,...,A14 Address Inputs 

0 0 "", 0 7 Outputs (Inputs) ~ CE OE vpp vee 0 0 ,...,07 

MODE (20) (22) (1) (28) (11,..., 13,15,..., 19) 
POWER 

CE Chip Enable Input 

OE Output Enable Input 

Read L L 5V Data Out 

Output Deselect * H 5V 5V High Impedance 
• Active 

Vpp 
P~ograrn Supply 

Voltage 
Standby H * 5V High Impedance Standby 

Program L H Data In 

Vee 
Vee Supply Voltage 

(+5V) 
Program Inhibit H * 21V 6V High Impedance Active 

GND Ground 
Program Verify L L Data Out 

* * , H or L 
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TC57256D-20 
TC57256D-25 

MAXIMUM RATINGS 

SYMBOL 

Vee 
Vpp 

VIN 
VI/o 
Po 

TSOLDER 
TSTRG 
TOPR 

ITEM 
Vee Power Supply Voltage 
Program Supply Voltage 
Input Voltage 
Input/Output Voltage 
Power Dissipation 
Soldering Temperature Time 
Storage Temperature 
Operating Temperature 

READ OPERATION 
D.C.RECOMMENDEDOPERATING'CONDITONS 

SYMBOL PARAMETER 

RATING 
-0.6-7.0 
-0.6-22.0 
-0.6_7.0 

-0.6 - Vee + 0.5 
1.5 

260 ·10 
-65 -125 
-40 -85 

MIN. TYP. MAX. 

VIH 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 
Vpp Vpp Power Supply Voltage 2.0 Vee Vee + 0.3 

D.C. and OPERATING CHARACTERISTICS (Ta = -40 - 85D C, Vee = 5V ±5%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. 
III Input current VIN =O-Vee - - ±10 

lee01 Operating Current CE =0 
I f = 5MHz - - 30 

leeo2 I f= 1MHz - - 10 

Ices 1 Standby Current 
CE = VIH - - 1 

lees2 CE = Vee -0.2V - - 100 

VOH Output High Voltage IOH = -400JlA 2.4 - -
VOL Output Low Voltage IOL = 2.1mA - - 0.4 
IpP1 Vpp Current Vpp = 0 - Vee + 0.3V - - ±10 

ILO Output.Leakage Current VOUT = O.4V- Vee - - ±10 

A.C. cHARACTERISTICS (Ta = -40 - 85D C, Vee = 5V ±5%, Vpp = 2.0V - Vee + 0.3V) 

SYMBOL PARAMETER TEST CONDITION 
TC57256D-20 TC57256D-25 

tAee Address Access Time 

teE CE to Output Valid 

tOE OE to Output Valid 

tOF1 CE to Output in High-Z 

tOF2 OE to Output in High-Z 

tOH Output Data Hold Time 

, A:'C.TEST COND'TONS 

Output Load 
Input Pulse Rise and Fall Times 
Input Pulse Levels 
Timing Mesurement Reference LeVel 

MIN. 
CE = OE = VIL -
OE = VIL -
CE = VIL -
OE = VIL 0 
CE = VIL 0 
CE = OE = VIL 0 

1 TT L Gate and CL = 100pF 
10 ns Max. 
0,45 - 2,4V 

MAX. MIN. 
200 -
200 -

70 -
60 0 
60 0 
- 0 

Inputs 0.8V and 2.0V, Outputs 0.8V and 2.0V 
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MAX. 
250 
250 
100 
90 
90 

-

UNIT 
V 
V 
V 
V 
W 

DC· sec 
DC 
DC 

UNIT 
V 
V 
V 
V 

UNIT 
JlA 
mA 
mA 
mA 
J).A 

V 
V 

JlA 
JlA 

UNIT 

ns 
ns 
ns 
ns 
ns 
ns 



.cApAcfrANcif'*(Ta = 25°C, f = 1MHz) 

SYMBOL PARAMETER TEST CONDITION 

CIN Input Capacitance 'VIN = OV 
COUT Output Capacitance VOUT = OV 

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

tOE 

00_07 ----__ ~ ____ « 

; PROGRAM',OPERATION 
l D.C. RECOMMENDED OPERATING CONDITONS 

SYMBOL PARAMETER 

VJH Input High Voltage 

VIL I nput Low Voltage 

Vec Vce Power Supply Voltage 
Vpp Vpp Power Supply Voltage 

MIN. TYP. 
- 4 
- 8 

MIN. TYP. 
2.2 -

-0.3 -
5.75 6.0 

20.5 21.0 

TC57Z56D-ZU 
TC57256D-25 

MAX. UNIT 
6 pF 

12 pF 

MAX. UNIT 
Vee + 0.3 V 

0.8 V 
6.25 V 

21.5 V 

D.C. and OPERATING CHARACTERISTICS (Ta = 25 ±5°C, Vee = 6V ±O.25V, Vpp = 21V ±O.5) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Current VIN = 0 '" Vee - - ±10 /lA 

VOH Output High Voltage IOH = -400/lA 2.4 - - V 

VOL Output Low Voltage IOL = 2.1mA - - 0.4 V 
. lec Vee Supply Current - - - 30 mA 

IpP2 Vpp Supply Current Vpp = 21.5V - - 30 mA 

:'A::C.'PROGRAMrrfING"?fi'ARActEfHstlcS (Ta = 25 ± 5°C, Vee = 6V ±O.25V, Vpp = 21V ±O.5) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 
tAS Address Setup Time - 2 - - /ls 

tAl-! Address Hold Time - 2 - - /lS 

teEs CE Setup Time - 2 - - J,l.S 

tCEH CE Hold Time - 2 - - /lS 

tOES OE Setup Time - 2 - - ~s 

tOEH OE Hold Time - 2 - - /lS 

tos Data Setup Time - 2 - - /lS 

tOH Data Hold Time - 2 - - J,l.S 

tvs Vpp Setup Time - 2 - - /ls 

tPN Initial Program Pulse Width CE = VIL, OE = VIH 0.95 1 1.05 ms 

toPN Overprogram Pulse Width Note 1 0.95 1 21 ms 
tov CE to Output Valid OE = VIL - - 1 /lS 

tOF1 CE to Output in High-Z OE = VIL - - 150 ns 
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TC57256D-20 
TC57256D-25 

A.C. TEST CONDITIONS 

Output Load 
Input Pulse Rise and Fall Times 
Input Pulse Levels 
Timing Measurement Reference Level 

1 TTL Gate and CL (100pF) 
10 ns Max. 
0.45'" 2.4V 
Input 0.8V and 2.0V, Output 0.8V and 2.0V 

Note 1: The length of the overprogram pulle may vllry III function of the counter value X. 

TIMING WAVEFORMS (PROGRAM) 
(Vee = 6V ±O.25V, Vpp = 21V ± O.5V) 

vpp 

tvs 

PROGRAM 

INITIAL PROGRAM 

PROGRAM 
VERIFY 

PROGRAM 

OVER PROGRAM 

Note: (1) Vee must be applied simultaneously with or before Vpp and cut off simultaneously with or after Vpp. 
(2) Removing the device from socket and setting the device in socket with Vpp=21 V may cause permanent 

damage to the device. 
(3) The Vpp supply voltage is permitted up to 22V for program operation; voltages over 22V 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 exceed 22V. 
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ERASURE CHARACTERISTICS 
The TC57256D's erasure is achieved by applying 

shortwave ultraviolet light which has a wavelength of 
2537 A (Angstroms) through the chips transparent 
window. 

The integrated dose (ultraviolet light intensity 
[w/cm2] X exposure time [sec.]) for erasure should be 
a minimum of 15 [w· sec/cm2] 

When the Toshiba GL-15 sterilizing lamp is used 
and the device is exposed at a distance of 1 cm from 
the lamp surface, the erasure will be achieved within 
60 minutes. 

OPERATION INFORMATION 

The TC57256D's six operation modes are listed 
in the following table. Mode selection can be achieved 

CE OE 
MODE (20) (22) 

r--._------

Read Operation 
Read L 

(Ta';' -40 _ 85°(:) Output Deselect * 
Standby H 

Program Operation Program L 

(Ta = 25 ±5°C) Program1nhibit H 
Program Verify L 

READ MODE 
The TC57256D 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 

L 
H 
* 
H 
* 
L 

TC57256D-20 
TC57256D-25 

And using commercial lamps with an ultraviolet light 
intensity of 12000 [p.w/cm2] will reduce the exposure 
time to about 20 minutes. (In this case, the integrated 
dose is 12000 [p.w/cm2] X (20X60) [sec] ~ 15 
[w· sec/cm2] .) 

The TC57256D's erasure begins to occur when 
exposed to light with wavelength shorter than 4000A. 
Both sunlight and flourescent lamps include 
3000-4000A wavelength components. Therefore 
when used under such lighting for extended periods 
of time, opaque seals-Toshiba EPROM Protect Seal 
AC901-are available 

by applying TTL level signal to all inputs. 

Vpp vee 0 0 -07 

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

Data Out Active 
5V 5V High Impedance Active 

High Impedance Standby 
Data In Active 

21V 6V High Impedance Active 
Data Out Active 

at the outputs after the address access _ time from 
stabilizing of all addressess. 

The CE to output valid (tCE) time 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 CEo 
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TC572560-20 
TC572560-25 

OUTPUT DESELECT MODE 

With CE=VIH or OE=VIH, the outputs will be in high 
impedance state. 
Therefore two or more TC57256D's can be connected 

STANDBY MODE 

The TC57256D has a low power standby mode 
controlled by the CE signal. 

By applying a high level to the CE input, the 
TC57256D is placed in the standby mode which 

PROGRAM MODE 

Initially, when received by customers, all bits of the 
TC57256D are in the "1" state which is the erased 
state. 

The programming operation introduces "Os" data 
into the desired bit locations by electrical program­
ming. 

PROGRAM VERIFY MODE 

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

PROGRAM INHIBIT MODE 

Under the condition that the program voltage (+21 V) 
is applied to Vpp terminal, a high level CE input 
inhibits the TC57256D from being programmed. 

Programming two or more TC57256D's in parallel 
with different data is easily accomplished: All inputs 

HIGH SPEED PROGRAMMING MODE 
The program time can be greatly decreased by 

using a high speed programming mode. The device is 
set up in the high speed programming mode. The 
device is set up in the high speed programming mode 
when the programming voltage (+21 V) is applied to 
the Vpp terminal with VCC=6V. 

Programming .is achieved by applying a single TIL 
low level 1 ms pulse to the CE input after addresses 
and data are stable. Then the programmed data is 
verified in the Program Verify Mode. 

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

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

deselected devices are in low power standby mode. 

reduces the operating current to 1 00,uA. The outputs 
will be in a high impedence state, independent of the 
OEinputs. 

The TC57256D is in the programming mode when 

. the Vpp input is at 21 V and CE is at TIL-Low OE=VIH. 
The TC57256D can be programmed at any location, 

anytime - either individually, sequentially or at ran­
domly. 

The verify is accomplished with OE and CE at VI L· 

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

data is verified. This should be repeated until the 
program operates correctly (max. 20 times). 

After correctly programming the selected address, 
an additional program pulse with a 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 TC57256D to be accomplished 
within one and a half minutes (typ.) 
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HIGH SPEED PROGRAM MODE FLOW CHART 

ADDRESS .. 
NEXT ADDRESS 

OVERPROGRAM X PULSES OF 1msec 
OR ONE PULSE OF Xmsec DURATION 
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TC57256D-20 
TC57256D-25 

ELECTRIC SIGNATURE MODE 

Electric signature mode allows a code to be read from the 
TC57256D which identifies its manufacture and device 
type. 

The programming equipment may be used to read the 
manufacturer code and device code from the TC57256D by 
using this mode before program operation and automatically 
set program voltage (Vpp) and algorithm. 

Electric Signature mode is set up when 12V is applied to 

Ao 07 06 05 ~ SIGNATURE (10) (19) (18) (17) 

Manufacture Code VIL 1 0 0 

Device Code VIH 0 0 0 

Notes: A9 c 12V ± 0.5V 
Al - As. AlO - AI4 • CEo OE = VIL 

OUTLINE DRAWINGS 

37.7 MAX. 

8.9 TYP. 

AO.64 

address line Ag and the rest of address lines are set to VIL 
in read operation. Data output under these conditions is the 
manufacturer code. Device code is identified when address 
AO is set to VIH. These two codes possess an odd parity 
with the parity bit of MSB (07)' 

The following table shows electric signature of TC57256D. 

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

1 1 0 0 0 98 

0 0 1 0 0 04 

Unit in mm 

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

,.... 
ci 
+1 
C'I 
M 

Note 1 

1 '5.24+0.3 ~ 

I 

0.25.:g.~g I 

. 17.4 MAX. . 

Note 2 

Note: (1) Each lead pitch 2.54mm. All leads are located within 0.25mm of their true longitudinal position with 
respect to No.1 and No. 28 leads. 

(2) This value is measured at the end of leads. 
(3) The dimensions are in millimeters. 
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TOSHIBA MOS MEMORY PRODUCT 
I DESCRIPTIONI 

TC57256AD-15 
TC57256AD-20 

The TC57256AD is a 32,768 word X 8 bit CMOS ultraviolet light erasable and electrically programmable read only memory. For 
read operation, the TC57256AD's access time is 150ns. The TC57256AD operates from a single 5-volt power supply and has a low 
power standby mode which reduces power dissipation without increasing access time. The standby mode is achieved by applying a 
TTL-high level signal to the CE input. Advanced CMOS technology reduces the maximum active current to 40mN6.7MHz and the 
standby current to lOOJ.LA. For program operation, the programming is achieved by using the high speed prgramming mode. The 
TC57256AD is fabricated using CMOS technology and N-channel silicon double layer gate MOS technology. 

I FEATURESI 

• Peripheral circuit: CMOS 
Memory cell : N-MOS 
Low power dissipation 
Active: 40mA/6.7MHz 
Standby: lOO~A 

• Fast access time: 
TC572S6AD-IS lSOns 
TCS7256AD-20 200ns 

IPIN CONNECTIONI (TOP VIEW) 

Vpp 
A12 

A7 

A2 
Al 
AO 
00 
01 
02 

Vee 
A14 
A13 
AS 

A9 

All 
5E 
AlO 
BE 
07 

06 

05 
04 
03 

IPIN NAr~ESI 
AO 'V A14 Address Inputs 
00-°7' Outputs (Inputs) 

CE Chip Enable Input 
~ Output Enable Input 

Program Supply Vpp 
Voltage 

Vce VCC Supply 
(+5V) 

Voltage 

GND Ground 

• Single 5V power supply 
• Full static operation 
• High speed programming mode 
• Inputs and outputs TTL compatible 
• Pin compatible with ROMs TC532.57P and 

TMM23256P, TMM27256AD and TC57256AD 
• Standard 28 pin DIP cerdip package 

IBLOCK DIAGRAMI 
vpp GND 0001 02 03 04. 05 OG 07 

AO 
Al 
A2 
A3 
A4 
A5 
A6 
A7 
AS 
A9 

AIO 
All 
A12 
A13 
A14 U""""""'--_----' 

It~ODE SEtJiliQij] --
M~l,j' CE OE Vpp 

(20) (22) (1) 
Read L L 
Output Deselect * H 5V 
Standby H * 
Program L H 
Program Inhibit H H 12.5V 
Program Verify * L 

* H or L 
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VCC 00-07 
POWER 

(28' (11 'V 13. 15 'V 19) 
Data Out Active 

SV High Impedance 
High Impedance Standby 
Data In 

6V High Impedance Active 
Data Out 



TC57256AD-15 
TC57256AD-20 

MAXIMUM RATINGS 

SYMBOL ITEM 

VCC VCC Power Supply Voltage 

Vpp Program Supply Voltage 

VIN Input Voltage 

VI/O Input/Output Voltage 

PD Power Dissipation 

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 

TSOLDER Soldering Temperature Time 260 • 10 °c • sec 

TSTRG Storage Temperature -65'\, 125 °c 

TOPR Operating Temperature -40'\.. 85 °c 

READ OPERATION 

D.C. RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VIH Input High Voltage 2.2 - VCC+0. 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+0.6 

D. C. and OPERATING CHARACTERISTI CS (Ta=-40'\, 85°C, Vcc=5V:':: 5%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

ILl Input Current VIN=OV 'IJ VCC - - :'::10 uA 

ICCOI C"E"=OV f=6.7MHz - - 40 
Operating Current 

IOUT=OmA 
rnA 

ICC02 f=lMHz - - 10 

ICCSI CE=VIH - - 1 rnA 
Standby Current 

CE=VCC-0.2V 100 ICCS2. - - uA 

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

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

IpPl VCC Current Vpp=VCC ± 0.6V - - :'::10 uA 

ILO Output Leakage Current VOUT=O. 4V '\, VCC - - :'::10 uA 
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A.C. CHARACTERISTICS (Ta=-40 rv 85°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 OE to Output in Righ-Z 

tOR Output Data Rold Time 

A.C. TEST CONDITIONS 
• Output Load 

• Input Pulse Rise and Fall Times 

• Input Pulse Levels 

TC57256AD-15 
TEST CONDITION 

MIN. MAX. 

CE=OE=VIL - 150 

OE=VIL - 150 

CE=VIL - 70 

OE=VIL 0 60 
CE=VIL 0 60 

CE=OE=VIL 0 -

1 TTL Gate and CL=lOOpF 

IOns Max. 

0.45Vrv 2.4V 

TC57256AD-15 
TC57256AD-20 

TC57256AD-20 
MIN. MAX. 

UNIT 

- 200 

- 200 

- 70' 
ns 

0 60 
0 60 

0 -

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

CAPACITANCE *(Ta=25°C, f=lMHz) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

CIN Input Capacitance VIN=OV - 4 6 
pF 

COUT Output Capacitance VOUT=OV - 8 12 

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

TIMING WAVEFORMS 

AO-A14 

teE 

tOE 

00-07 
HIGH Z ' 
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TC57256AD-15 
TC57256AD-20 

PROGRAM OPERATION 

D.C. RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER 

VIH Input High Voltage 

VIL Input Low Voltage 

VCC Vce Power Supply Voltage 
Vpp VPP Power Supply Voltage 

NIN. TYP. MAX. UNIT 

2.2 - VCC+1.0 

-0.3 - 0.8 
V 

5.75 6.0 6.25 

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 TESTCONDITION MIN. TYP. MAX. UNIT 

ILl Input Current VIN=O'V Vce - - :!:10 uA 

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

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

ICC VCC Supply Current - - - 40 mA 

IpP2 VppSupply Current Vpp=13.0V - - 50 rnA 

Vrn A9 Auto Select Voltage - 1l.5 12.0 12.5 V 

A.C. PROGRAMMING CHARACTERISTICS (Ta=25:!: 5°C, VCC=6V:!: O.25V, Vpp=12.5V± 0.5V) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

tAS Address Setup Time - 2 - - us 

tAH Address Hold Time - 2 - - us 

tCES CE Setup Time - O' - - ns 

tCEH CE Hold Time - 0 - - ns 

tOES OE Setup Time - 2 - - us 

tDS Data Setup Time - 2 - - us 

tDH Data Hold Time - 2 - - us 

tvps VPP Setup Time - 2 - - us 

tvcs Vec Setup Time - 2 - - us 

tpw Initial Program Pulse Width CE=VU, OE=VIH 0.95 1 1.05 ms 

topw Overprogram Pulse Width Note 1 2.85 3 78.75 ms 

tOE OE to Output Valid CE=VIH - - 150 ns 

tDFP OE to Output in High-Z CE=VIH - - 130 ns 

A.C. TEST CONDITIONS 
• Output Load 1 TTL Gate and CL (lOOpF) 
• Input Pulse Rise and Fall Times IOns Max. 
• Input Pulse Levels 0.45V'\, 2 4V 
• 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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TC57256AD-15 
TC57256AD-20 

TJt.lING WAVEFORMS (PROGRA."1) 

(VCC=6V±O.25V, Vpp=12.5V±O.5V) 

x K= 
~ - tAli 

tpw 

NtOPW V tCEH IV XXXy'~ 
----.... I 

tOES 

~ 
tDEP 

" I 
tDS tDH tOE 

00-07 1 DIN STABLE 
\. / DOUT VALID \. 
/ "- / 

VPP tV"PR 

I 

Vec tvcs PROGRAM PROGRAM VERIFY 
I 

Note: (1) Vee must be applied simultaneously with or before Vpp and cut off simultaneously with or after 

Vpp. 

(2) Removing the device from the socket or placing the device in the 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; voltages over 14V should 
not be applied to the Vpp terminal. When a switching pulse voltage is applied to the Vpp terminal, 
the overshoot voltage of the pulse should not exceed 14V. 
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TC57256AD-15 
TC57256AD-20 

IERASURE CHARACTERISTICsl 
The TC57256AD's erasure is achieved by applying shortwave ultraviolet light with a wavelength of 2537 A (Angstroms) through 

the transparent window of the chip. 
The integrated dose (ultraviolet light intensity [w/cm2] X exposure time [sec.]) for erasure should be a minimum of 15 

[w· sec/cm2]. 
When the Toshiba GL-15 sterilizing lamp is used and the device is exposed at a distance ofl cm from the lamp surface, erasure will 

be achieved within 60 minutes. 
U sing a commercial lamp with an ultraviolet light intensity of 12000 [ILW/ cm2] reduces the exposure time to about 20 minutes. (In 

this case, the integrated dose is 12000 [lLw/cm2] X (20X60) [sec] ~ 15 [w· sec/cm2) .) 
The TC57256AD's erasure begins to occur when exposed to light with wavelengths shorter than 40ooA. Both sunlight and 

flourescent lamps include 3000-4000A wavelength components. Therefore when used under such lighting for extended periods of 
time, opaque seals-Toshiba EPROM Protect Seal AC901-are available 

IOPERATION INFORMATIONI 
The TC57256AD's six operation modes are listed in the follOwing table. 
Mode selection can be achieved by applying TTL level signal to all inputs. 

~R) eE OE Vpp Vee 00 'V 07 
MODE (20) (22) (1) (28) (11 'V 13, 15 'V 19 

Read L L Data Out 
Read Operation 

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

Standby H * High Impedance 

Program L H Data In 
Program Operation Program Inhibit H H 12.5V 6V High Impedance 
(Ta=25 ± 5°e) 

Verify Program * L Data Out 

I READ MODEl 

POWER 

Active 

Standby 

Active 

The TC57256AD 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 addressess. 
The CE to output valid (tCE) time is equal to the address access time (tACc). 
Assuming th~t CE=VIL and all addresses are valid, the output data is valid at the outputs after tOE from the falling edge ofOE. 

~TPUT DESELECT MODEl 
With CE=VIHor OE=VIH, outputs will be in high impedance state so two or more TC57256AD's can be connected togetherona 

common bus line. 
When CE is decoded for device selection, all deselected devices are in low power standby mode. 
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ISTANDBY MODEl 

TC57256AO-15 
TC57256AO-20 

The TC57256AD has a low power standby mode controlled by the CE signal. 
By applying a high level to the CE input, the TC57256AD is placed in the stan~ mode which reduces the operating 

current to IOOIlA. The outputs are in a high impedence state, independent of the OE inputs. 

'PROGRAM MODEl 
Initially, when received by customers, all bits of the TC57256AD are in the "I" state, which is the erased state. 

The programming operation introduces "Os" data into the desired bit locations by electrical programming. _ 
The TC57256AD is in the programming mode when the Vpp input is at 12.5V and CE is at TTL-Low under OE=VIH· 
The TC57256AD can be programmed at any location, anytime, either individually, sequentially or randomly. 

'PROGRAM VERIFY MODEl 
The verify mode verifies that the desired data is correctly programmed on the programmed bits. 
The verify is accomplished with OE at VIL. 

'PROGRAM INHIBIT MODEl 

Under the condition that the program voltage (+I2.5V) is applied to Vpp terminal, a high level CE input inhibits the 
TC57256AD from being programmed. 

Programming of two or more TC57256AD's in parallel with different data is easily accomplished: all inputs except for CE 
and OE are commonly connected, a TTL low level program pulse is applied to the CE of the desired device only, and TTL 
high level signals are applied to the other devices. 

IHIGH SPEED PROGRAMMING MODEl 

The program time can be greatly reduced by using this high speed programming mode. The device is set up in the high 
speed programming mode when the programming voltage (+I2.5V) is applied to the~p terminal with VCC=6V. 

The programming is achieved by applying a single TTL low level Ims pulse to the CE input after addresses and data are 
stable. The programmed data is then verified by using the Program Verify Mode. 

If the programmed data is not correct, another program pulse of Ims is applied and the programmed data is verified. This 
should be repeated until the programmed data is correct. (max. 25 times) 

After correctly programming the selected addresses, an additional program pulse with a width of 3 times more than that 
needed for initial programming is applied. 

When programming has been completed. Data in all addresses should be verified with V CC=Vpp=5V. 
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TC57256AD-15 
TC57256AD-20 

HIGH SPEED PROGRAM MODE FLOW.CHART 

ADDRESS = 

NEXT ADDRESS 

NG 

OVERPROGRAM 3X PULSES OF Ims9c 
OR ONE PULSE OF 3X mS9C DURATION 

NO 
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TC57256AD-15 
TC57256AD-20 

IELECTRIC SIGNATURE MODEl 

Electric signature mode allows a code to be read from the TC57256AD which identifies its manufacture 
and device type. 

The programming equipment may be used to read the manufacturer code and device code from the 
TC57256AD by using this mode before program operation, and automatically set program voltage (Vpp) and 
algorithm. 

Electric Signature mode is set up when 12V is applied to address line A9 and the rest of address lines are 
set to VIL in read operation. Data output under these conditions is the 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 the electric signature of the TC57256AD. 

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

Manufacture Code VIL 1 0 0 1 1 0 0 0 

Device Code VIR 1 1 0 0 0 1 0 0 

Notes: A9=12V±0.5V 

Al tV A8, A10 tV A14, CE, OE=VIL 
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TC57256AD-15 
TC57256AD-20 

OUTLINE DRAWINGS 

RO.64 

:37.7MAX. 

1 2 :3 4 5 6 7 8 9 W II ~ ~ li 

~ 
< 
== 
~ 
\I) 

I~~======~======~ 

2.54±0.25 1.3±0.25 

+0.15 
0.46-0.10 

Note 1 

Unit in nun 

I ~ 15.2 HO.' 

1 +0.15 

I 

0.25-0.10 

. 17.4MAX. 

~ 
I 

Note 2 

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

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

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

3. All dimensions are in millimeters. 
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TOSHIBA MOS MEMORY PRODUCT 
65,536 WORD X 8 BIT N-MOS UV ERASABLE AND EL­
ECTRICALLY PROGRAMMABLE READ ONLY MEMORY 
PRELIMINARY 

TMM27512D-20,TMM27512D-200 
TMM27512D-25,TMM27512D-250 

DESCRIPTION 

The TMM27512D is a 65,536 word X 8 bit ultraviolet 
light erasable and electrically programmable read memory. 

For read operation, the TMM27512D's access time is 
200ns/250ns. The TMM27512D operates from a single 5-
volt power supply and has a low power standby mode which 

FEATURES 

-200 -250 I 
5V±10% ! 

~~----~-------r------~-2-0-0--ns I 250ns I 

130mA 

35mA 40mA 

PIN CONNECTION (TOP VIEW) 

A15 vcc 
A12 A14 

A7 A13 
A6 AS 

A5 A9 

A4 All 
A3 OEVVpp 
A2 AIO 
Al CE 
AO 07 
00 06 
01 05 
02 04 

GND 03 

reduces power dissipation without increasing access time. 
The standby mode is achieved by applying a TTL-high level 
signal to the CE input. For program operation, the pro­
gramming is achieved by using the high speed prgramming 
mode. The TMM27512D is fabricated with N-channel 
silicon double layer gate MOS technology. 

• Full static operation 
• High speed programming mode 
• Inputs and outputs TTL compatible 
• Pin compatible with i27512 
• Standard 28 pin DIP cerdip package 

BLOCK DIAGRAM 
Vpp GND Vee 00 01 (;2 CJ3 04 05 06 ()7 

AO 
Al 
A2 
A3 
A4 
A5 
A6 
A7 
A8 ARRAY A9 

AIO 60,536 x 8ni to 
All 
A12 
A13 
A14 
A15 

MODE SELECTION 

PIN NAMES 

Ao-A15 Address Inputs ~;: 
-- OE/ 0 0 -07 CE Vee 

MODE (20) 
Vpp (28) (11-13,15-19) 

POWER 
(22) 

0 0 -07 Outputs (Inputs) Read L L Data Out 
CE Chip Enable Input Active 

Output Deselect * H 5V High Impedance 
OE/Vpp Outpyprogram 

Enable Supply 

Input Voltage 

Standby H * High Impedance Standby 

Program L Vpp Data In 

Program Inhibit H Vpp 6V High Impedance Active 
Vee Power Supply Voltage (+ 5V) Program Verify L L Data Out 

GND Ground * H or L 
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TMM275120-20, TMM275120-200 
TMM275120-25, TMM27512D-250 

MAXIMUM ,RATINGS 

SYMBOL 

Vee Vee Power Supply Voltage 

Vpp Program Supply Voltage 

VIN Input Voltage 

VI/O Input/Output Voltage 

Po Power Dissipation 

ITEM 

TsoLoER Soldering Temperature· Time 

PSTG Storage Temperature 

TOPR Operating Temperature 

READ OPERATION 

D. C. AND RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER 

Ta Operating Tamperature 

Vee Vee Power Supply Voltage 

D. C. AND OPERATING CHARACTERISTICS 

RATING UNIT 

-0.6-7.0 V 

-0.6-14.0 V 

-0.6-7.0 V 

-0.6-7.0 V 

1.5 W 

260·10 "C'sec 

-65-125 <C 

0-70 "C 

TMM27512D-20/25 TMM27512D-200/250 

0-70'C 0-70'C 
-

5V±5% 5V±10% ._-

SYMBOL PARAMETER CONDITION MIN. TYP. MAX. UNIT 

III Input Current VIN=O-Vee - - ±10 pA 

ILO Output Leakage Current VouT=0.4-Vee - - ±10 pA 

-20/25 - - 35 
leel Supply Current (Standby) CE=VIH mA 

-200/250 - - 40 

-20/25 - - 120 
lee2 Supply Current (Active) CE=VIL mA 

-20/250 - - 130 

VIH Input High Voltage - 2.0 - Vee+ 1.0 V 

VIL Input Low Voltage - -0.3 - 0.8 V 

VOH Output High Voltage IOH= -400pA 2·.4 - - V 

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

IpPl Vpp Current Vpp=0-Vee+0.6 - - ±10 pA 
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A. C; CHARACTERISTICS 

SYMBOL PARAMETER 

tACC Address Access Time 

tCE CE to Output Valid 

tOE OE to Output Valid 

tOFl CE to Output in High-Z 

tOF2 OE to Output in High-Z 

tOH Output Data Hold Time 

A. C. TEST CONDITIONS 

• Output Load 
• Input Pulse Rise and Fall Times 
• Input Pulse Levels 
• Timing Measurement Reference Level 

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

I SYMBOL PARAMETER 

PcINl 
Input Capacitance 

CIN2 OE/Vpp Input Capacitance 

I COUT Output Capacitance 

TMM275120-20, TMM275120-200 
TMM275120-25, TMM275120-250 

TMM27512D-20/200 TMM27512D-25/250 

MIN. 

-

-

-

0 

0 

0 

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

MAX. 

200 

200 

70 

60 

60 

-

Inputs 0.8V and 2.0V. Outputs 0.8V and 2.0V 

I TEST CONDITION 

VIN=OV 

VIN=OV 

VOUT=OV 

MIN. MAX. 

- 250 

- 250 

- 100 

0 90 

0 90 

0 -

MIN. TYP. MAX. 

- 4 6 

- 50 60 

- 8 12 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

pF 

pF 

pF 

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

TIMING WAVEFORMS (READ) 

tOE 

00- 07 HIGH Z DATA OUTPUTS 
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TMM27512D-20, TMM27512D-200 
TMM27512D-25, TMM27512D-250 

PROGRAM OPERATION 

i O~ C.RECOMMENDEDOPERATINGCONOITI'ONS 

SYMBOL PARAMETER 

VIH Input High Voltage 

VIL Input Low Voltage 

Vee Vee Power Supply Voltage 

Vpp Vpp Power Supply Voltage 

MIN. TYP. MAX. 

2.0 - Vee+1.0 

-0.3 - 0.8 

5.75 6.0 6.25 

12.0 12.5 13.0 

D. C. and OPERATING CHARACTERISTICS (Ta=25-t5'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 Outpu Low Voltage IOL=2.1 mA - - 0.4 

Ice Vee Supply Current - - - 130 

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

VID A9 Auto Select Voltage - 11.5 12.0 12.5 

, A~ C. PROGRAMMIN(fCHARACTEFUSTICS: '(Ta=25±5'C. Vee=6V±0.25V. Vpp=12.5V±0.5V) 

SYMBOL PARAMETER 

tAS Address Setup Time 

tAH Address Hold Time 

tOES OE/Vpp Setup Time 

tOEH OE/Vpp Hold Time 

tPRT OE/Vpp Pulse Rise Time 

tos Data Setup Time 

tOH Data Hold Time 

tVR OE/Vpp Recovery Time 

tves Vee Setup Time 

tpw Initial Program Pulse Width 

topw Overprogram Pulse Width 

tov Data Valid from CE 

tOF CE 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/Vpp=Vpp 

Note 1 

OE/VPP=VIL 

OE/VPP=VIL 

1 TIL Gate and CL (1 OOpF) 
10ns Max. 
0.45V to 2.4V 
Input 0.8V and 2.0V. 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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MIN. TYP. MAX. 

2 - -

2 - -

2 - -

2 - -

50 - -

2 - -

2 - -

2 - -

2 - -

0.95 1 1.05 

2.85 3 78.75 

- - 1 

- - 130 

UNIT 

V 

V 

V 

V 

UNIT 

J.LA 

V 

V 

mA 

mA 

V 

UNIT 

J.Ls 

J.Ls 

J.Ls 

J.Ls 

J.Ls 

J.LS 

J.Ls 

J.Ls 

J.Ls 

ms 

ms 

J.Ls 

ns 



TMM27512D-20, TMM27512D-200 
TMM27512D-25, TMM27512D-250 

TIMING WAVEFORMS (PROGRAM) 

(VCC=6V±O.25V, Vpp=12.5V±O.5V) 

AO -A15 x K= 
~ ~ I tVR tAH 

'" ~ V / 
tpRT tOES ~ 

OE/Vpp / \ 
tDS tDH tDV tDF 

I--

00 -07 / DIN STABLE \. J DOUT VALID 1\ 
\ / \ V 

tves 
Vee I PROGRAM PROGRAM VERIFY 

Note: (1) Vee must be applied simultaneously with or before Vpp and cut off simultaneously with or after Vpp. 
(2) Removing the device from the socket and setting the device in the 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; Voltages over 14V should 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 exceed 14V. 
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TMM275120-20, TMM275120-200 
TMM275120-25, TMM275120-250 

ERASURE CHARACTERISTICS 
The TMM27512D's erasure is achieved by applying 

shortwave ultraviolet light with a wavelength of 2537 A 
(Angstroms) through the transparent window of the chip. 

The integrated dose (ultraviolet light intensity [w/cm2J X 
exposure time [sec.J) for erasure should be a minimum of 
15 [w· sec/cm2J. 

When the Toshiba GL-15 sterilizing lamp is used and the 
device is exposed at a distance of 1cm from the lamp 
surface, erasure will be achieved within 60 minutes. 

U sing a commercial lamp with an ultraviolet light inten-

OPERATION INFORMATION 

The TMM275120's six operation modes are list­
ed in the following table. 

------ -"--. ". PIN NAMES(NUMBER) 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 

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

READ MODE 

The TMM27512D 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 

OUTPUT DESELECT MODE 

With CE=Vrn or OE=Vrn, outputs will be in a high 
impedance state, so two or more TMM27512D's can be 

sity of 12000 [,uw/cm2J reduces the exposure time to about 
20 minutes. (In this case, the integrated dose is 12000 
[,uw/cm2J X (10X60) [secJ E:!! 15 [w· sec/cm2J .) 

The TMM27512D's erasure begins to occur when ex­
posed to light with wavelengths shorter than 4000A. Sun­
light and flourescent lamps both include 3000~4000A 
wavelength components. Therefore when used under such 
lighting for extended periods of time, opaque seals-Toshiba 
EPROM Protect Seal AC901-are available 

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

OE/Vpp Vee 0 0 -07 

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

L Data Out Active 

H 5V High Impedance Active 

* High Impedance Standby 

Vpp Data In Active 

Vpp 6V High Impedance Active 

L Data Out Active 

addressess. 
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. 

connected together on a common bus line. 
When CE is decoded for device selection, all deselected 

devices are in low power standby mode. 
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STANDBY MODE 

The TMM27512D has a low power standby mode 
controlled by the CE signal. 

By applying a high level to the CE input, the TMM27512D 

PROGRAM MODE 

Initially, when received by customers, all bits of the 
TMM27512D are in the "I" state which is the erased state. 
The programming operation introduces "Os" data into the 
desired bit locations by electrical programming. 

PROGRAM VERIFY MODE 

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

PROGRAM INHIBIT MODE 

Under the condition that the program voltage (+I2.5V) is 
applied to Vpp terminal, a TTL high level CE input inhibits 
the TMM27512D from being programmed. 

Programming of two or more TMM27512D's in parallel 

HIGH SPEED PROGRAMMING MODE 

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

. This high speed programming mode is performed at 
V CC=6.0V and OE/Vpp=I2.5V 

The programming is achieved by applying a single TTL 
low level Ims pulse to the CE input. after addresses and 
data are stable. The programmed data is then verified by 
using the Program Verify Mode. 

If the programmed data is not correct, another program 

TMM275120-20, TMM27512D-200 
TMM27512D-25, TMM27512D-250 

is placed in the standby mode which reduces 70% of the 
operating current. The outputs are in a high impedance 
state, independent of the OE inputs. 

The TMM27512D is in the programming mode when the 
OE/Vpp input is at 12.5V and CE is at TTL-Low level 

The TMM27512D can be programmed at any location, 
anytime, either individually, sequentially or at random. 

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

with different data is easily accomplished: all inputs except 
for CE are commonly connected, a TTL Low level program 
pulse is applied to the CE of the desired device only, and 
TTL high level signals are applied to the other devices. 

pulse of Ims is applied and the programmed data is 
reverified. This should be repeated until the programmed 
data is correct. (max. 25 times) 

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

When programming has been completed, the data in all 
addresses should be verified with V CC=5V. 
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TMM27512D-20, TMM27512D-200 
TMM27512D-25, TMM27512D-250 

HIGH SPEED PROGRAM MODE FLOW CHART 

ADDRESS = 
NEXT ADDRESS 

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

NO 
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ELECTRIC SIGNATURE MODE 

Electric signature mode allows a code to be read from the 
TMM27512D which identifies its manufacture and device 
type. 

The programming equipment may be used to read out the 
manufacturer code and device code from the TMM27512D 
by using. this mode before program operation and automa­
tically set program voltage (Vpp) and algorithm. 

Electric Signature mode is set up when 12V is applied to 

~ Ao 0 7 0 6 

.. 
Os 

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

Manufacture Code VIL 1 0 0 

Device Code VIH 0 0 0 

Notes. A9-12V±O.5V 
Al-A8. Al0-A15.CE. OE=VIL 

TMM275120-20, TMM275120-200 
TMM275120-25, TMM275120-250 

address line A9 and the rest of address lines are set to VIL 
in read operation. Data output under these conditions is the 
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 the 
TMM27512D. 

O. 0 3 O2 0 1 0 0 HEX. 
(16) (15) (13) (12) ( 11) DATA 

1 1 0 0 0 98 

1 0 1 0 1 15 
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TMM275120-20, TMM27512D-200 
TMM275120-25, TMM275120-250 

OUTLINE DRAWINGS 

RO.64 

1 

~ 
~ 
CIl 
.ri 

2.54± 0.25 

Note 1 

37.7 MAX. 

8.9 TYP. 

1.3± 0.25 

+0.15 
_++-....;0....;.4"-'6 - 0.1 ° 

15 

14 

Unit in mm 

lS.24± 0.3 

+0.15 
0.25- 0.10 

17.4MAX. 

Note 2 

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 milimeters. 

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 a'ny time 
without notice, to change said circuitry. 

C May, 1986 Toshiba Corporation 
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TOSHIBA MOS MEMORY PRODUCT 
65,536 WORD X 8 BIT N-MOS UV ERASABLE AND EL­
ECTRICALLY PROGRAMMABLE READ ONLY MEMORY 
PRELIMINARY 

DESCRIPTION 

The TMM27512DI is a 65,536 word X 8 bit ultraviolet 
light erasable and electrically programmable read only 
memory. 

For read operation, the TMM27512DI's access time is 
200ns/250ns. The TMM27512DI operates from a single 5-
volt power supply and has a low power standby mode which 
reduces power dissipation without increasing access time. 

FEATURES 

-15 I -20 

Vee 5V±5% 

tAec 150ns I 200ns 

lee2 120mA 

leel 35mA 

PIN CONNECTION (TOP VIEW) 

A15 vcc 
A12 A14 

A7 A13 
A6 AS 
A5 A9 
A4 All 
A3 OE;/Vpp 
A2 A10 
Al CE 
AO 07 
00 06 
01 05 
02 04 

GND 03 

TMM27512DI~20 
TMM27512DI-25 

The standby mode is achieved by applying a TIL-high level 
signal to the CE input. 

For program operation, the programming is achieved by 
using the high speed prgramming mode. TMM27512DI is 
fabricated with N-channel silicon double layer gate MOS 
technology. 

• Wide operating temparature range -40-85°C 
• Full static operation 
• High speed programming mode 
• Inputs and outputs TIL compatible 
• Pin compatible with i27512 
• Standard 28 pin DIP cerdip package 

BLOCK DIAGRAM 
Vpp OND Vec 00 01 02 03 04 05 06 07 

CE 

AO 
Al 
A2 
A3 
A4 
A5 
A6 
A7 
AS ARRAY 
A~ 

AIO 65,536 X Sbi ts 
All 
A12 
A13 
A14 
A15 

MODE SELECTION 

PIN NAMES 

~-A15 Address Inputs ~ CE OEI 
Vee 0 0 -07 

MODE . (20) 
Vpp (28) (11-13.15-19) 

POWER 
(22) 

0 0 -07 Outputs (Inputs) 

CE Chip Enable Input 

OE/Vpp OUIPUII Program 
Enable Supply 

Input Voltage 

Read L L Data Out 
Active 

Output Deselect * H 5V High Impedance 

Standby H * High Impedance Standby 

Program L Vpp Data In 

Program Inhibit H Vpp 6V High Impedance Active 
Vee Power Supply Voltage (+5V) Program Verify L L Data Out 

GND Ground * H or L 
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TMM27512DI-20 
TMM27512DI-25 

, IVIAXIiViuM RAT.INGS 

SYMBOL 

Vee Vee Power Supply Voltage 

Vpp Program Supply Voltage 

VIN Input Voltage 

VI/O Input/Output Voltage 

Po Power Dissipation 

ITEM 

TSOLOER Soldering Temperature· Time 

PSTG Storage Temperature 

TOPR Operating Temperature 

READ OPERAT.ION 

D. C. AND RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER 

Ta Operating Temperature 

Vee Vee Power Supply Voltage 

. D. C~ AND OPERATING CHARACTERISTICS 

SYMBOL PARAMETER CONDITION 

III Input Current VIN=O-Vee 

ILO Output Leakage Current VOUT=O.4-Vee 

leel Supply Current (Standby) CE=VIH 

lce2 Supply Current (Active) CE=VIL 

VIH Input High Voltage -
VIL Input Low Voltage -

VOH Output High Voltage IOH=-400pA 

VOL Output Low Voltage IOL=2.1 mA 

IpPl Vpp Current Vpp=0-Vee+0.6 

- 0-94 -

RATING UNIT 

-0.6-7.0 V 

-0.6-14.0 V 

-0.6-7.0 V 

-0.6-7.0 V 

1.5 W 

260· 10 ·C·sec 

-65-125 ·C 

-40-85 ·C 

TMM27512DI-20/25 

-40-85·C 

5V±5% 

MIN. TYP. MAX. UNIT 

- - ±10 pA 

- - ±10 pA 

- - 40 mA 

- - 130 mA 

2.2 - Vee+1.0 V 

-0.3 - 0.8 V 

2.4 - - V 

- - 0.4 V 

- - ±10 pA 



A. C. CHARACTERISTICS 

-
SYMBOL PARAMETER 

tACC Address Access Time 

tCE CE to Output Valid 

tOE OE to Output Valid 

tOFl CE to Output in High-Z 

tOF2 OE to Output in High-Z 

tOH Output Data Hold Time 

A. C. TEST CONDITIONS 

• Output Load 
• Input Pulse Rise and Fall Times 

• Input Pulse Levels 
o Timing Measurement Reference Level 

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

SYMBOL PARAMETER 

CINl Input Capacitance 

CIN2 OE/Vpp Input Capacitance 

COUT Output Capacitance 

TMM27512DI-20 

MIN. 

-

-

-

0 

0 

0 

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

MAX. 

200 

200 

70 

60 

60 

-

Inputs 0.8V and 2.0V. Outputs 0.8V and 2.0V 

TEST CONDITION 

VIN=OV 

VIN=OV 

VOUT=OV 

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

TIMING WAVEFORMS (READ) 

tOE 

00- 07 HIGH Z DATA OUTPUTS 

- 0-95 -

TMM27512DI-20 
TMM27512DI-25 

TMM27512DI-25 
UNIT 

MIN. MAX. 

- 250 ns 

- 250 ns 

- 100 ns 

0 90 ns 

0 90 ns 

0 - ns 

MIN. TYP. MAX. UNIT 

- 4 6 pF 

- 50 60 pF 
--

- 8 12 pF 



TMM27512DI-20 
TMM27512DI-25 

PROGRAM OPERATION 

D. C. RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER 

VIH Input High Voltage 

VIL Input Low Voltage 

Vee Vee Power Supply Voltage 

Vpp Vpp Power Supply Voltage 

MtN. TYP. MAX. 

2.2 - Vee+1.0 

-0.3 - 0.8 

5.75 6.0 6.25 

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. 

III Input Current VIN=O-Vee - - ±10 

VOH Output High Voltage IOH= -400J.lA 2.4 - -
VOL Outpu Lo,« Voltage IOL=2.1 mA - - 0.4 

lee Vee Supply Current - - - 130 

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. Vee=6V±0.25V. Vpp=12.5V±0.5V) 

SYMBOL PARAMETER 

tAS Address Setup Time 

tAH Address Hold Time 

tOES OE/Vpp Setup Time 

tOEH OE/Vpp Hold Time 

tPRT OE/Vpp Pulse Rise Time 

tos Data Setup Time 

tOH Data Hold Time 

tVR OE/Vpp Recovery Time 

tves Vee Setup Time 

tpw Initial Program Pulse Width 

topw Overprogram Pulse Width 

tov . Data Valid from CE 

tOF CE to Output in High-Z 
~, 

A.C."'EST' c6NDITioNS~ 
• Output Load 
• Input Pulse Rise and Fall Times 
• Input Pulse Levels 
g Timing Measurement Reference Level 

TEST CONDITION 

-

-

-

-

-

-

-

-
-

CE=VIL. OE/Vpp=Vpp 

Note 1 

OE/VPP=VIL 

OE/VPP=VIL 

1 TIL Gate and CL (1 OOpF) 
10ns Max. 
0.45V to 2.4V 
Input 0.8V and 2.0V, Output 0.8V and 2.0V 

MIN. 

2 

2 

2 

2 

50 

2 

2 

2 

2 

0.95 

2.85 

-
-

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

- 0-96 -

TYP. MAX. 

- -

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

- -

1 1.05 

3 78.75 

- 1 

- 130 

UNIT 

V 

V 

V 

V 

UNIT 

J.lA 

V 

V 

mA 

mA 

V 

UNIT 

J.ls 

J.ls 

J.ls 

J.ls 

J.ls 

J.ls 

J.ls 

J.ls 

J.ls 

ms 

ms 

J.ls 

ns 



TIMING WAVEFORMS (PROGRAM) 

(VCC=6V±O.25V, Vpp=12.5V±O.5V) 

AO -A15 x 
~ I t~ 

1\ V ~ 
tpRT tOES 

~ 
OE/Vpp V \ 

tDS tDH 

00 -07 ) DIN STABLE 1\ 
'\ It 

tves 
Vee r PROGRAM 

I tVR 

/ 

tDV 

TMM27512DI-20 
TMM27512DI-25 

>C 
tAR 

~ 
) 

DOUT VALID r\ , V 

PROGRAM VERIFY 

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 be 

aplied 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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TMM27512DI-20 
TMM27512DI-25 

;'ERASI..fRlfcHARACTERISTICS 
The TMM27512DI's erasure is achieved by ap­

plying shortwave. ultraviolet light which has a 
wavelegth of 2537 A (Angstroms) to the Chip through 
the transparent window. Then integrated dose 
(ultraviolet light intensity [W/cm2

] x exposure time 
[sec.] ) for erasure should be a minimum of 15 
[w"sec/cm2

] 

When the Toshiba sterilizing lamp GL-15 is used 
and the device is exposed at a distance of 1 cm from 
the lamp surface, the erasure will be achieved within 
60 minutes. And using commercial lamps whose 

OPERAii'o'N'INFOR'MATION 
The TMM27512DI's six operation modes are 

listed in the following table. 

ER) CE 
MODE (20) 

Read L 
Read Operation 

Output Deselect * (Ta= -40-85"C) 
Standby H 

Program L 
Program Operation 

Program Inhibit H 
(Ta=25±5"C) 

Program Verify L 

Note: H; VIH, L; VIL, • ; VIH or VIL 

'READ-MODE 
The TMM27512DI has two control functions. 

The chip enable (CE) controls the operation power 
and should be used for device selection. 

The output enable (OE) control the output buffers, 
independent of device selecti'on. 

Assuming that CE=OE=VIL, the output data' is 
valid at the outputs after address access time from 

;'M>(nitpU'T~DES'ELifcT"MODE 

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

So two or more TMM27512DI's can be con-

ultraviolet light intensity is a 12000 [jlw/cm2] will 
reduce the exposure time to about 20 minutes. (In 
this case, the integrated dose is 12000 [jlw/cm2] 
X(10X60) [sec] ~15 [w"sec/cm 2 ] .) 

The TMM27512DI's erasure begins to occur 
when ~xposed to light with wavelength shorter than 
4000A. The sunlight a.nd the flourescent lamps will 
include 3000-4000A wevelength components. 
Therefore when used under such lighting for 
extended periods of time, the opeque seals-Toshiba 
EPROM Protect Seal AC901-are available. 

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

OE/Vpp Vee 0 0 -07 POWER (22) (28) (11-13,15-19) 

L Data Out Active 

H 5V High Impedance Active 

* High Impedance Standby 

Vpp Data In Active 

Vpp 6V High Impedance Active 

L Data Out Active 

stabilizing of all addresses. 
The CE to output valid (tCE) is equal to 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. 

nected together on a common bus line. 
When CE is decoded for device selection, all 

deselected devices are in low power standby mode. 
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STANDBY MODE 

The TMM27512DI has a low power standby 
mode controlled by the CE signal. 

By applying a high level to the CE input, the 
TMM27512DI is placed in the standby mode which 

PROGRAM MODE 

Initially, when received by customers, all bits of 
the TMM27512DI are in the U 1 H state which is 
erased state. 

Therefore the program operation is to introduce 
"O's" data into the desired bit locations by electrically 
programming. 

PROGRAM VERIFY MODE 

The verify mode is to check that 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 TTL high level CE 
input inhibits the TMM27512DI from being pro­
grammed. 

Programming of two or more TMM27512DI's is 

HIGH SPEED PROGRAMMING MODE 

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

This high speed programing mode is performed at 
Vee=6.0V and OE /Vpp=12.5V 

The programming is achieved by applying a single 
TTL low level 1 ms pulse to the CE input after addres­
ses and data are stable. Then the programmed data 
is verified by using Program Verify Mode. 

If the programmed data is not correct, another 

TMM27512DI-20 
TMM27512DI-25 

reduce 70% of the operating current by applying TTL­
high level (Vee) and then the outputs are in a high 
impedance state, independent of the OE inputs. 

The TMM27512DI is in the programming mode 
when the OE/Vpp input is at 12. 5V and CE is at TTL­
Low level. 

The TMM27512DI can be programmed any 
location at anytime either individually, sequentially, 
or at random. 

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

parallel with different data is easily accomplished. 
That is, all inputs except for CE may be commonly 
connected, and a TTL Low level program pulse is 
applied to the CE of the desired device only and TTL 
high level signal is applied to the other devices. 

program pulse of 1 ms is applied and then the pro­
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 3 
times that needed for initial programming is applied. 

When programming has been completd, the data 
in all addresses should be verified with Vec= 5V. 
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TMM2~512DI·20 
TMM27512DI·25 

HIGH SPEED PROGRAM MODE FLOW CHART 

ADDRESS = 
NEXT ADDRESS 

OVERPROGRAM 3X PULSES OF lmsec 
oR" ONE PULSE OF ~.~ msec DURATION 

NO 
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ELECTRIC SIGNATURE MODE 

Electric signature mode allows to read out a code 
from TMM27512DI which identifies its manufacturer 
and device type. 

The programming equipment may read out man­
ufacturer code and device code from TMM27512DI 
by using this mode before program operation and 
automatically set program voltage (Vpp) and algor­
ithm. 

Electric Signature mode is set up when 1 2V is 

Ao 0 7 0 6 05 ~S SIGNATURE (10) (19) (18) (17) 

Manufacture Code VIL 1 0 0 

Device Code VIH 0 0 0 

Notes: A9 = 12V±0. 5V 
Al-A8, A1O-A15,CE, OE=VIL 

TMM27512DI-20 
TMM27512DI-25 

applied to address line A9 and the rest of address 
lines is set to VIL in read operation. Data output in 
this conditions is manufacturer code. Device code is 
identified when address AO is set to VIH. These two 
codes possess an odd parity with the parity bit of 
MSB (07). 

The following table shows electric signature of 
TMM27512DI. 

O. 0 3 O2 0 1 0 0 HEX. 
(16) (15) (13) (12) (11) DATA 

1 1 0 0 0 98 

1 0 1 0 1 15 
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TMM27512DI-20 
TMM27512DI-25 

OUTLINE DRAWINGS 

RO.64 

1 

>< 
~ 
N 
II;i 

2.54:l: 0.25 

Note 1 

37.7 MAX. 

1.3± 0.25 

+0.15 
0.46- 0.10 

15 

Unit in mIll 

15.24 ± 0.3 

+0.15 
0.25- 0.10 

17.4 MAX. 

Note 2 

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 milimeters. 

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 PRODUCT 
1 MEGA BIT (131 ,072 WORD X 8 BIT) 
SILICON STACKED GATE MOS 
CMOS U.V. Erasable & Electrically 
Programmable Read Only Memory 

IOESCRIPTIONj 

TC5710000-20, TC571 0000-25 
TC571 0010-20, TC571 0010-25 

The TC57l000D/TC57l00lD is a 131,072 word x 8 bit CMOS ultraviolet light erasable 
and electrically programmable read only memory. 

The TC57l000D is JEDEC standard pin configuration and the TC57l00lD is compatible with 
28 pin It-! bit Mask ROM. Both products are packed in 32 pin standard cerdip package. 

TC57l000D/TC57l00lD is fabricated with the CMOS technology. Advanced circuit techniques 
provide both high speed and low power features with a maximum operating current of 30mA/ 
5.0MHz and access time of 200ns/250ns. 

The programming times of the TC57l000D/TC57l00lD except overhead times of EPROM program­
mer is only 14 seconds by using the high speed programming algorithm. 

I FEATURESI 

• Peripheral circuit: CMOS 

Memory cell N-MOS 

• Fast access Time 

TC57l000D-20/TC57l00lD-20: 200ns 

TC57l000D-25/TC57l00lD-25: 250ns 

• Low power dissipation 

Active : 30mA/5.0MHz 

Standby: 100~A (Ta=85°C) 

• Single 5V power supply 

IPIN CONNECTION/ (TOP VIEW) 

vec 
A16 PGM OE 
A15 NC A15 
A12 Al4 A12 

A7 A13 A7 
A6 AS A6 
A5 A9 A5 
A4 All A4 
A3 OE A3 
A2 A10 A2 
Al CE Al 
AO D7 AO 
DO D6 DO 
Dl D5 Dl 
D2 D4 D2 

GND D3 GND 

TC57l000D TC57l00lD 

vec 
Fern 
NC 
A14 
A13 
AS 
A9 
All 
A16 
A10 
CEr 
D7 
D6 
D5 
D4 
D3 

• Hide operating temperature range: -40'" 85°C 

• Full static operation 

• High speed programming operation: tpH O.lms 

• Input and output TTL compatible 

• JEDEC standard 32 pin: TC57l000D 

• 1M MROM compatible TC57l00lD 

• Standard 32 pin DIP cerdip package 

A7 
A6 
A5 

A2 

AO 
DO 
Dl 
D2 

GND 

(Reference) 

vcc 
A14 
A13 
AS 
A9 
All 
A16 
A10 
CE 
D7 
D6 
D5 
D4 
D3 

1M Mask ROM 
(rC53l000P ) 

- 0-103-

I PIN NAr·1ES I 
AO'" A16 Address Inputs 

DO'" D7 Outputs (Inputs) 

CE Chip Enable 
Input 

or Output Enable 
Input 

PGM 
Program Control 

Input 

Vce VCC Supply 
Voltage 

Vpp Program Supply 
Voltage 

GND Ground 
NC No Connection 



TC5710000-20, TC571 0000-25 
TC571 0010-20, TC571 0010-25 

IBLOCK DIAGRAMI 

Vpp GND Vec 00 01 02 03 04 05 06 07 

OE _r----'--...J.,..-......I............, 
CE 

PGM ~~..,.-----r--' 

AO 
Al 
A2 
A3 
At., 

AS 
A6 
A7 
AS 
A9 

A10 
All 
A12 
A13 
A14 
A1S 
A16 

Ir~ODE SELECTIONi 

~ HODE 

Read 

Output Deselect 

Standby 
Program 

Program Inhibit 

Program Verify 

PGH eE 

H L 

* * 
* H 

L L 

* H 

H L 

H L 

* : H or L· 

IMAXIMUM RATINGSI 
SYHBOL 

OE 

L 

H 

* 
* 
oJ. 

H 

L 

ITEM 

Vpp 

5V 

l2.7SV 

Vee Vee Power Supply Voltage 

VPP Program Supply Voltage 

VIN Input Voltage 

VI/O Input/Output Voltage 

PD Power Dissipation 

ARRAY 

131,072 X 8 bite 

Vee 00 'V 07 

Data Out 

SV lHigh Impedance 

f.iigh Impedance 
Data In 

6.25V 
f.iigh Impedance 

lHigh Impedance 

!Data Out 

RATING 

-0.6 'V 7.0 

-0.6 'V 14.0 

-0.6 'V 7.0 
-0.6 'V Vec+O. 5 

1.5 
TSOLDER Soldering Temperature Time 260 • 10 

TSTRG Storage Temperature -65 'V 125 

TOPR Operating Temperature -40 'V 85 
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POWER 

Active 

Standbv 

Active 

UNIT 

V 

V 

V 

V 
W 

°eosec 

°e 

°c 



TC5710000-20, TC5710000-25 
TC571 0010-20, TC571 0010-25 

IREAD OPERATIONI 

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

VIH Input High Voltage 2.2 - VCC+0 . 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-O .6 VCC VCC+0.6 

D.C. and OPERATING CHARACTERISTICS (Ta=-40 ~85°C, Vcc=5V±5%) 

SYMBOL PARAHETER TEST CONDITION MIN. TYP. MAX. UNIT 
ILl Input Current :!: 10 

ICC01 

ICC02 
Operating Current 

CE=OV I f=5.0Mllz - - 30 
~-------+----~----~--~ 

Iout=OrnA J f=lMHz - - 10 
rnA 

ICCSl rnA 

ICCS2 
Standby Current CE=VCC-0.2V - - 100 

Output High Voltage IOH=-400].JA 2.4 V 

Output Low Voltage IOL=2.lmA 0.4 v 
VPP Current Vpp=VCC±O.6V ±10 

Output Leakage Current VOUT=0.4V ~ VCC 10 

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

TC571000D-20/TC57l001D-20 TC57l000D-25/TC57l00lD-25 
UNIT SnIDOL PARAMETER MIN. t-fAX. HIN. HAX. 

tACC Address Access Time - 200 - 250 

tCE CE to Output Valid - 200 - 250 

tOE OE to Output Valid - 70 - 100 

tpGH PGM to Output Valid - 70 - 100 ns 

tDFl CE to Output in High-Z 0 60 0 90 

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

tDF3 PGM to Output in High-Z 0 60 0 90 
tOH Output Data Hold Time 0 - 0 -

A.C. TEST CONDITIONS 

Output Load I TTL Gate and CL=lOOpF 

Input Pulse Rise and Fall Times 10ns Max. 

Input Pulse Levels 0.45V to 2.4V 

Timing Measurement Reference Level Inputs 0.8V and 2.2V Outputs 0.8V and 2.0V 
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TC5710000-20, TC5710000-25 
TC5710010-20, TC5710010-25 

CAPACITANCE * (Ta=25°C, f=lMHz) 

SYMBOL PARAMETER 

CIN Input Capacitance 

COUT Output Capacitance 

TEST CONDITION MIN. 

VIN=OV -
VOUT=OV -

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

TIMING WAVEFORMS (READ) 

HIGH Z 
00-07 ------------------(, DATA OUTPUTS 
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TYP. MAX. UNIT 

4 8 

10 12 
pF 



IHIGH SPEED PROGRAM OPERATION I 

D.C. RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER 

Vnl Input High Voltage 

VIL Input Low Vo ltage 

VCC VCC Power Supply Voltage 

VPP VPP Power Supply Voltage 

MIN. 

2.2 

-0.3 

6.00 

12.50 

TC5710000-20, TC5710000-25 
TC5710010-20, TC571001 0-25 

TIP. MAX. UNIT 

- VCC+l.O 

- 0.8 
V 

6.25 6.50 

12.75 13.00 

D.C. AND OPERATING CHARACTERISTICS (Ta=25±5°C t Vcc=f.25±Q.25V t Vpp=12.75±0.25V) 

SYl'lBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

ILl Input Current VIN=O IV VCC - - flO \.lA 

VOH Output High Voltage IOH=-400\.lA 2.4 - - V 
VOL Output Low Voltage IOL=2.1rnA - - 0.4 V 

ICC VCC Supply Current - - - 30 rnA 

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

VID A9 Auto Sele~t Voltage - 11.5 12.0 12.5 V 

A.C. PROGRAM~'ING CHARACTERISTICS (Ta=25±5°C t VCC=6.25±0.25V t Vpp=12.75±0.25V) 

SYl'lBOL PARAMETER TEST CONDITION MIN. TYP. HAX. UNIT 

tAS Address Setup Time - 2 - - \.ls 

tAH Address Hold Time - 2 - - \.lS 

tCES CE Setup Time - 2 - - J.!S 

tCEH CE Hold Time - 2 - - \.lS 

tDs Data Setup Time - 2 - - \.lS 

tDH Data Hold Time - 2 - - \.lS 

tvs VPP Setup Time - 2 - - \.lS 

tP~-1 Program Pulse Width - 0.095 0.1 0.105 ms 

tOE OE to Output Valid - - - 100 ns 

tDF2 D'E" to Output in High-Z CE=VIL - - 90 ns 

A.C. TEST CONDITIONS 
• Output Load 1 TTL Gate and CL (IOOpF) 

• Input Pulse Rise and Fall Time IOns Hax. 

• Input Pulse Levels 0.45V and 2.4V 

• Timing Measurement Reference Level: Input 0.8V and 2.2V, Output 0.8V and 2.0V 
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TC57100oo-2o, TC5710000-25 
TC571001 0-20, TC571001 0-25 

HIGH SPEED PROGRAr~ OPERATION 

TIMING CHART 

AO-A16 

teEs 

00-07 UNENOWN 

Vpp tvs 

tDF2 

DIN STABLE DOUT VALID 

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

taneously or after Vpp. 

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

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

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

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

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

overshoot voltage of its pulse should not be exceeded l4V. 
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IERASURE CHARACTERISTICS I 

TC5710000-20, TC5710000-25 
TC571 0010-20, TC571 0010-25 

The TC57l000D/571001D's erasure is achieved by applying shortwave ultraviolet light 

which has a wavelength of 2537A (Angstroms) to the chip through the transparent 

window. Then integrated dose (Ultraviolet light intensity [W/cm2] x exposure time 

[ sec.]) for erasure should be a minimum of 15 [W. sec/ cm 2] . 

wben the Toshiba sterilizing lamp GL-15 is used and the device is exposed at a dis­

tance of 1 cm from the lamp surface, the erasure will be achieved within 60 minutes~ 

And using commercial lamps whose ultraviolet light intensity is a 12000 [~W/cm2] 

will reduce the exposure time to about 20 minutes. (In this case, the integrated 

dose is 12000 [~W/cm2] x (20 x 60) [sec] == 15 [W· sec/cm2].) 

The TC571000D/TC571001D's erasure begins to occur when exposed to light with. 

wavelength shorter than 4000A. The sunlight and the f10urescent lamps will include 

300~~000A wavelength components. Therefore when used under such lighting for 

extended periods of time, the opeque seals - Toshiba EPROM Protect Seal AC901 - are 

available. 

IOPERATION INFORMATIONI 

The TC571000D/TC571001D's six operation modes are listed in the following table. 

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

------ PGM CE OE Vpp VCC 00,,-,07 POWER 

READ Read H L L Data Out 

OPERATION 5V 5V High 
Active 

Output Deselect * * H Impedance 

(Ta=-4 0"-'85 ° C) Standby * H * High Impedance Standby 

Program L L * Data In 
PROGRAM 
OPERATION * H * High Impedance 

Program Inhibit 12.75V 6.25V Active 
H L H High Impedance 

(Ta=25±5°C) 
Program Verify H L L Data Out 
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TC5710000-20, TC5710000-25 
TC5710010-20, TC571001 0-25 

I READ ~1ODE I 
The TC571000D/TC571001D has three control functions. 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 in that CE=OE=VIL and 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. 

IOUTPUT DESELECT MODEl 

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

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

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

standby mode. 

ISTANDBY ~10DEI 
The TC57l000D/TC571001D has a low powee standby mode controlled by the CE signal. 

By applying a high level to the CE input, the TC571000D/TC57100lD is placed in the 

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

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

inputs. 

I PROGRAt·1 MODEl 

Initially, when received by customers, al~ bits of the TC571000D/TC571001D are in 

the "1" state which is erased state. 

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

locations by electrically programming. 

The levels required for all inputs are TTL. The TC571000D/TC57l001D can be 

programmed any location at anytime --either individually, sequentially, or at 

random. 
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IPROGRAM VERIFY MODEl 

TC5710000-20, TC571 0000-25 
TC571 0010-20, TC571 0010-25 

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

programmed bits. 

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

IPROGRAM INHIBIT MODEl 

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

a high level CE or PGM input inhibits the TC571000D/TC571001D 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 PG~1 may be commonly connected, 

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

device only and TTL high level signal is applied to the other devices. 

IHIGH SPEED PROGRAM OPERATIONI 

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

(+12.75V) is applied to the VPP terminal with VCC=6.25V and PGM=VIR' 

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 data is verified by 

using Program Verify Mode. 

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

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

operates correctly (max. 25 times). 

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

with VCC=Vpp=5V. 
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TC5710000-20, TC571 0000-25 
TC5710010-20, TC5710010-25 

HIGH SPEED PROGRAr~ OPERATION 

FLOW CHART 

NG 
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IELECTRIC SIGNATURE MODEl 

TC5710000-20, TC571 0000-25 
TC571 001 0-20, TC571001 0-25 

Electric signatu~e mode allows to read out a code from TCs71000D/TCs71001D which 

identifies it's manufacturer and device type. 

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

TCs71000D/TCs71001D by using this mode before program operation and automatically 

set program voltage (Vpp) and algorithm. 

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

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

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

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

The following table shows electric signature of TCs71000D/TCs71001D. 

SIGNATURE AO °7 

Hanufacture Code VIL 1 

TCs71000D 1 
Device Code VIH 

TCs71001D 0 

Notes: A9=12V±0.sV 

A1 tv A8, A10 tv A16, CE, OE=VIL 

PGM=VIH 

°6 °5 

0 0 

0 0 

0 0 
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°4 °3 °2 °1 °0 
HEX. 
DATA 

1 1 0 ° 0 98 

0 0 1 1 0 86 

0 0 1 1 1 07 



TG5710000-20, TG5710000-25 
TG571 001 0-20, TG571 0010-25 

IOUTLINE DRAWINGsl 

1 

Unit in mm 

~I 

16 

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. 
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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 

Device Name 

EPROM One Time PROM 

TMM2764AD/ADI TMM2464AP/AF 
TMM27128AD/ADI TMM24128AP/AF 
TMM27256AD/ADI TMM24256AP/AF 
TC57256AD TC54256AP/AF 
TMM27512D/DI TMM24512P 
TC571000D TC541000P 
TC571001D TC541001P 

IDENTIFICATION MODE 

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. 

Theoretical Programming Time 

I II 

33 sec 0.8 sec 
66 sec 1.7 sec 

131 sec 3.3 sec 
131 sec 3.3 sec 
262 sec 7.0 sec 

N/A 14 sec 

N/A 14 sec 

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 the Manufacturer Code: 
Set A9=12V±0.5V, A¢=ViL, Other Addresses=ViL 
Note: The manufacturer code is consistent with the E.I.A. standard. 

2. For the Device Code: 
Set A9=12V±0.5V, A¢=ViH, Other Addresses=ViL. 
Note: The Device Code is manufacturer dependent. 

The following table shows the Electrical Signatures of Toshiba devices. 

ELECTRICAL DEVICES 

Device Name 

EPROM One Time PROM Manufacture Code 

TMM2764AD/ADI TMM2464AP/AF 98 
TMM27128AD/ADI TMM24128AP/AF 98 
TMM27256AD/ADI TM M 24256AP / AF 98 
TC57256AD TC54256AP/AF 98 
TMM27512D/DI TMM24512P 98 
TC571000D TC541000P 98 
TC571001D TC541001P 98 
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Signature 

Device Code 

52 
D3 
54 
C4 
15 
86 
07 



TOSHIBA 

Figure 1 

HIGH SPEED PROGRAM I FLOW CHART 

ADDRESS= 
NEXT ADDRESS 

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

NO 

* : v pp=OV for 512KEPROM 

during verification 
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Figure 2 

HIGH SPEED PROGRAM II FLOW CHART 

during verification 

Vcc=6.2SV±O.2SV 
V ... =12.7S±O.2SV 

ADRESS=START 
ADDRESS 

Vcc=SV 
Vpp=SV 

- E-5 -

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

DESCRIPTION 

The TMM2464APjAF is a 8,192 word x 8 bit 
one time programmable read only memory, and 
molded in a 28 pin plastic DIP. 

The TMM2464APjAF's access time is 200ns, 
and has low power standby mode which reduces the 
power dissipation without increasing access time. 

FEATURES 

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

: 30mA(standby current) Max. 

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

PIN CONNECTION (TOP VIEW) 

Vpp vcc 
A12 PGM 

N.C. 

A6 A8 
A9 

All 

A3 DE 
A2 AIO 

Al CE 

AD 07 

00 06 

01 05 

02 04 

TMM2464AP/AF 

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

Once programed, the TMM2464APjAF can not 
be erased because of using plastic DIP without 
transparent window. 

• High speed programming mode 
• Three state outputs 
o Inputs and outputs TTL compatible 
oCompatible with TMM2764AD and ROM 

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

BLOCK DIAGRAM 

OE 
CB 

OND Vee 

POM~ __ ~ ______ ~~ 

AD 
Al 
A2 
A3 
A4 
A5 
A6 
A7 
AS 
A9 

AID 
All 
A12 

DBCODEH 

00 01 0203 04 05 06 07 

03 iVlODE SELECTION 

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

Read H L L Data Out 
Ao-AI2 Address Inputs 

0 0 -0 7 Outputs (Inputs) 
Output 

Active 

* * H 5V 5V High Impedance 
Deselect 

CE Chip Enable Input 

OE Output Enable Input 

PGM Program Control Input 

N.C. No Connection 

Vpp Program Supply Voltage 

Vee Vee Supply Voltage (+ 5V) 

GND Ground 

Standby * H * High Impedance Standby 

Program L L * Data In 

Program * H * High Impedance 
12.5V 6V Active 

Inhibit H L H High Impedance 

Program 
H L L Data Out 

Verify 

* H or L 
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1M M2464AP I AF 

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, Vee=5V±5%, Unless otherwise noted) 

SYMBOL PARAMETER TEST CONDITION Mlf\! I TYP. MAX. UNIT 

III Input Current VIN=O-Vee - . - ±10 JiA 
-----1>--

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

lce2 Supply Current (Active) CE=VIL - - 100 mA 

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

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

IpPl Vpp Current Vpp=0-Vee+0.6V - - ±10 JiA 

ILO Output Leakage Current VouT=0.4V-Vee - - ±10 JiA L 
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TM M2464AP I AF 

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

SYMBOL PARAMETER 

tAee Address Access Time 

teE CE to Output Valid 

tOE OE to Output Valid 

tPGM PGM to Output Valid 

tOFl CE to Output in High-Z 

tOF2 OE to Output in High-Z 

tOF3 PGM to Output in High-Z 

tOI1 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 0.8V and 2.0V. Outputs 0.8V and 2.0V 

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

SYMBOL PARAMETER TEST CONDITION 

CIN Input Capacitance VIN=OV 

COUT Output Capacitance VOlJT=OV 

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

Trr~ING WAVEFORMS 

AO-A12 

00-07 
HIGH Z 

- E-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 

- 8 12 pF 



1M M2464AP I AF 

HIGH SPEED PROGRAM OPERATION 

D. C. RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER MIN. TYP MAX. 

VIH Input High Voltage 2.0 - Vee+ 1.0 

VII Input Low Voltage -0.3 - 0.8 

Vee Vee Power Supply Voltage 5.75 6.0 6.25 

Vpp VPI' 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. 

III Input Current VIN=O-Vee - - ±1O 

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

VOL Output Low Voltage IOL=2.1mA - - 0.4 

Icc Vee Supply Current - - - 100 

IpP2 Vpp Supply Current Vpp= 13.0V - - 50 

A. C. PROGRAMMING CHARACTERISTICS (Ta=25±5 C. Vce=6V±0.25V. VI'P= 12.5V±0.5V) 

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 

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 Cd 1 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 

pA 

V 

V 

mA 

mA 

UNIT 

pS 

pS 

pS 

pS 

pS 

pS 

pS 

ms 

ms 

ns 

ns 



TMM2464AP/AF 

TIMING WAVEFORMS (HIGH SPEED PROGRAM) 

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= 1 2. 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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TM M2464AP I AF 

OPERATION INFORMATION 

The TMM2464APjAF's six operation modes are 
listed in the following table. Mode selection can be 
achieved by apply"ing 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 TMM2464APjAF 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 
TMM2464APjAF can be connected together on a 

. ' STANDBY'MODE 

The TMM2464APjAF has a low power standby 
mode controlled by the CE signal. By applying a TIL 
high level to the CE input, the TMM2464APjAF 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 TMM2464APjAF from being 
programmed. Programming of two or more 
TMM2464APjAF 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 time (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 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. 
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HIGH SPEED PROGMAMMING 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-

ELECTRI~ SIGNATURE M,oDE 

Electric signature mode allows to read out a code 
from TMM2464AP/AF which identifies its manufac­
turer and device type. 

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

Electric signature mode is set up when 12V is 

NS Ao 0 7 

SIGNATURE (10) (19) 

Manufacture Code VIL 1 

Device Code VIH 0 

Notes: A9= 12V±0. 5V 
Al-A8, Al0-A12, IT, OE=VIL PGM=VIH 

0 6 

(18) 

0 

1 

TMM2464AP/AF 

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. 

applied to address line A9 and the rest of address 
lines is set to VIL in read operation. Data output in 
this conditions is manufacturer code. Device code is 
identified when address AO is set to VIH. These two 
codes possess an odd parity with the parity bit of 
MSB (07). 

The following table shows electric signature of· 
TMM2464AP/AF 

05 O. 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 0 52 
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1M M2464AP I AF 

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 (TMM2464AP) 

28 

~ 1 

N 3S.oMAX .r:i 

0.5±0.lS 

1.4 ± O.lS 

15 

J 
14 

2.S4±0.25 

TM M2464AP I AF 

Unit 

lS24± 0.25 

+ 0.1 II 0.25_ 0.05 

in mrn 

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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TMM2464AP I AF 

OUTLINE DRAWINGS (TMM2464AF) 

28 15 

14 

I I 

~ 

~. 

~ 
o 
ai 

~. 

rl 
ci 
+i 
rl 
ci 

Unit in nun 

~ ~~~1l._±O'3 -J 
.1 I.'~ ±04 

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 n~t 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 PRODUCT 
TMM24128AP / AF 16,384 WORD X 8 BIT 
ONE TIME PROGRAMMABLE READ ONLY MEMORY 
N CHANNEL SILICON STACKED GATE MOS 

DESCRIPTION 

TheTMM24128AP/AF isa 16,384word X 8 bit 
one time programmable read only memory, and 
molded in a 28 pin plastic DIP. TMM24128AP/AF's 
access time is 200ns, and has low power standby 
mode which reduces the power dissipation without 

FEATURES 

• Single 5 volt power supply 
• Fast access time : 200ns(Max.) 
• Power dissipation: 100mA(active current) Max. 

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

PIN CONNECTION 

VI'P 1 
A12 

A7 

A6 

A5 

AO 
00 

01 
02 

Vee 
PGM 
A13 
AS 
A9 
All 
OR 
AIO 
eE 
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 
TMM24128AP/AF can not be erased because of 
using plastic DIP without transparent window. 

• Single location programming 
• Three state outputs 
.Inputs and outputs TIL compatible 
.Compatible with TMM27128AD and MASK ROM 

TMM23128P 
.28 PIN standard plastic package: TMM24128AP 
.28 PIN flat package TMM24128AF 

BLOCK DIAGRAM 

00 01020304, 05 06 07 

AO 
Al 
A2 
A3 
A4, 
A5 
A6 
A7 
AS 
A9 

A10 
All 
Al2 
A13 

03 
MODE SELECTION 

PIN NAMES ~ PGM CE DE Vpp Vee 0 0 -07 POWER 
MOD (27) (20) (22) (1) (28) (11-13.15-19) 

Read H L L Data Out 
Active 

Ao-AI3 Address Inputs 

0 0 -07 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 

GND Ground Venfy 

* H or L 
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TMM24128AP/AF 

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 2.0 - 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 j.tA 

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

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

VOH Output High Voltage IOH= -400j.tA 2.4 - - V 

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

IpPl Vpp Current Vpp=0--Vce+0.6V - - ±10 j.tA 
-. 

ILO Output Leakage Current VouT=O.4V-Vce - - ±10 j.tA 
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1M M24128AP I AF 

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

SYMBOL PARAMETER 

tAce Address Access Time 

tCE CE to Output Valid 

tOE OE to Output Valid 

tPGM PGM to Output Valid 

tOFl CE to Output in High-Z 

tOF2 OE to Output in High-Z 

tOF3 PGM to Output in High-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 2.0V. Outputs 0.8V and 2.0V 

CAPACITANCE * (Ta=25°C. f= 1 MHz) 

SYMBOL PARAMETER TEST CONDITION 

CIN Input Capacitance VIN=OV 

COUT Output Capacitance VOUT=OV 

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

TIMING WAVEFORMS 

AO-A13 

tpGM 

PGM 

HIGH Z 
DATA OUTPUTS 

- E-19 -

MAX. UNIT 

200 ns 

200 ns 

70 ns 

70 ns 

60 ns 

60 ns 

60 ns 

- ns 

MIN. TYP. MAX. UNIT 

- 4 6 pF 

- 8 12 pF 

HIGH Z 



TMM24128AP/AF 

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 VF'P 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. 

III Input Current VIN=O-Vee - - ±10 

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

VOl Output Low Voltage IOL=2.1mA - - 0.4 

Icc Vee Supply Current - - - 100 

IpP2 Vpp Supply Current Vpp= 13.0V - - 50 

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

SYMBOL PARAMETER 

tAS Address Setup Time 

tAH Address Hold Time 

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. 

- E-20 -

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 

1M M24128AP I AF 

t 

DIN STABLE 

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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TMM24128AP/AF 

OPERATION INFORMATION 

The TMM24128AP/AF's six operation modes are 
listed in the following table. Mode selection can be 
achieved by applying TIL level signal to all inputs. 

~) 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 

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 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. 
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HIGH SPEED PROGMAMMING 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 byapply­
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 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 

NS Ao 0 7 

SIGNATURE (10) (19) 

Manufacture Code VIL 1 

Device Code VIH 1 

Notes: A9 = 12V±0. 5V 
A1-A8. A10-A13. CEo OE=VIL PGM=VIH 

0 6 

(18) 

0 

1 

TMM24128AP I AF 

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. 

applied to address line A9 and the rest of address 
lines is set to VIL in read operation. Data output in 
this conditions is manufacturer code. Device code is 
identified when address AO is set to VIH. These two 
codes possess an odd parity with the parity bit of 
MSB (07). 

The following table shows electric signature of 
TMM24128AP/AF. 

05 0 4 0 3 Oz 0, 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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TMM24128AP/AF 

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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TMM24128AP/AF 

OUTLINE DRAWINGS (TMM24128AP) 

28 15 

J Unit in rum 

~ 1 14 15.24± 0.25 
N 38.0MAX 

U 
.r,; 

z 0.5±0.15 2.54±U.25 II 0.2 5~ g:~5 
H 
::;; 1.4±0.15 
~ 0-15° t') 

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. 

- E-25 -



TMM24128AP/AF 

OUTLINE DRAWINGS (TMM24128AF) 

28 15 

14 

I I 

~ 

ox' 
~ 
o en 

~. 

rl 
ci 
-Ii 
rl 
ci 

Unit in mm 

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 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 PRODUCT 
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 

Vpp 
A12 

A5 

Al 
AO 
00 
01 
02 

TM M24256AP / AF 

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

Once programed, the TMM24128AP/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 
A7 

AS 
A9 

AlD 
All 
Al2 
A13 
Al4 

GND 

Vcc 
A14 
A13 
AS 
A9 

All 

OE 
A10 
CE 
07 

06 
05 

04 
03 MODE SELECTION 

~ CE OE Vpp Vee 0 0 -07 POWER 
MODE (20) (22) (1) (28) (11-13,15-19) 

Read L L Data Out 

PIN NAMES 
Active 

Output 

* H 5V 5V High Impedance 
Deselect 

Ao-Au Address Inputs Standby H * High Impedance Standby 
0 0 -07 Outputs (Inputs) Program L H Data In 

Program 
H H 12.5\ 6V High Impedance Active 

Inhibit 

CE Chip Enable Input 

OE Output Enable Input 

Program 

* L Data Out 
Verify 

Vpp Program Supply Voltage 

Vee Vee Supply Voltage (+ 5V) 

GND Ground * H or L 
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TC54256AP/AF 

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 

TSTG. 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 

Do C. and OPERATING CHARACTERISTICS (Ta=0-70·C. Vee=5V±5%~) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Current VIN=O-Vee - - ±10 J.lA 

Icel I Supply Current (Standby) CE=VIH - - 30 mA 

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

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

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

IpPl VPP Current Vpp=0-Vee+0.6V - - ±10 J.lA 

ILO Output Leakage Current VOUT=O.4V-Vee - - ±10 J.lA 
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1M M24256AP I AF 

A. C. CHARACTERISTICS (Ta=0-70'C. Vee=5V±5%. Vpp=2.0V-Vee+0.6V) 

SYMBOL PARAMETER 

lAce Address Access Time 

teE CE to Output Valid 

tOE OE to Output Valid 

tOFl CE to Output in High-Z 

tOF2 OE to Output in High-Z 

tOH Output Data Hold Time 

A. C. TEST CONDITIONS 

• Output Load 
• Input Pulse Rise and Fall Times 
• Input Pulse Levels 

TEST CONDITION 

CE=OE=VIL 

OE=VIL 

CE=VIL 

OE=VIL 

CE=VIL 

CE=OE=VIL 

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

MIN. 

-

-

-

0 

0 

0 

• Timing Measurement Reference Level Inputs 0.8V and 2.0V. Outputs 0.8V and 2.0V 

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

SYMBOL PARAMETER TEST CONDITION 

CIN Input Capacitance VIN=OV 

COUT Output Capacitance VOUT=OV 

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

TIMING WAVEFORMS (READ) 

AD-AI 4 

tOE 

HIGH Z 
O()-{)7 DATA OUTPUTS 
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MAX. UNIT 

200 ns 

200 ns 

70 ns 

60 ns 

60 ns 

- ns 

MIN. TYP. MAX. UNIT 

- 4 6 pF 

- 8 12 pF 

HIGH Z 



TM M24256AP lAF 

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. 

III Input Current VIN=O-Vee - - ±10 

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

VOL Output Low Voltage IOL=2.1 mA - - 0.4 

Icc Vee Supply Current - - - 120 

IpP2 Vpp Supply Current Vpp= 13.0V - - 50 

VIO A9 Auto Select Voltage - 11.5 12.0 12.5 

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

SYMBOL PARAMETER 

tAS Address Setup Time 

tAH Address Hold Time 

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 Width 

topw Overprogram Pulse Width 

tOE OE to Output Valid 

tOFP OE to Output in High~Z 
--.. -. 
A. C. TEST CONDITIONS 

o Output Load 
o Input Pulse Rise and Fall Times 
o Input Pulse Levels 
• Timing Measurement Reference Level 

TEST CONDITION 

-

-

-

-

-

-

-

-

-

CE=VIL. OE=VIH 

Note 1 

CE=VIH 

CE=VIH 

1 TIL Gate and Cd 1 OOpF) 
10ns Max. 
0.45V to 2.4V-

MIN. 

2 

2 

0 

0 

2 

2 

2 

2 

2 

0.95 

2.85 

-

-

Input 0.8V and 2.0V. Output 0.8V and 2.0V 

TYP. 

-
--.--

--

--
--
-

-

-

-

-

-

1.0 

3.0 

-

-

Note 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 

V 

V 

V 

V 

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 



TM M24256AP I AF 

TIMING WAVEFORMS(PROGRAM) 

(VCC=6V±O.25V, Vpp=12.5V±O.5V) 

AO-14 x: ~K= 
~ ~ 

tAH -
I I 

r\ L ~AXXXXXX xxxX~ 
topw teEH '(X~~ ~ 

tOES tDFP n 
\~ 

tDS tDH tOE 

00-07 
7 STABLE -~ 7'-

DOUT VALID ~-\ DIN 
-,~ ~ ... .-

VPP tvps 
I 

Vee 
tves PROGRAM PROGRAM VERIFY 

I 

Note: 1. Vec 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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TMM24256AP/AF 

OPERATION INFORMATION 

The TMM24256AP/AF's six operation modes are 
listed in the following table. Mode selection can be 

ER) 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'- * 
Note: H; VIH, L; VIL, * ; VIH or VIL 

READ MODE 

The TMM24256AP/AF has two control func­
tions. The chip enable (CE) controls the operation 
power and should be used for device selection. 

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

Assuming the CE=OE=VIL, the output data is 
valid at the outputs after ·address access time from 

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 TMM24256AP/AF has a low power standby 
mode controlled 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 ·INHIBITMODE 

Under the condition that the program voltage (+ 
12.5V) is applied to Vpp terminal, a TIL high level CE 
input inhibits the TMM24256AP/AF from being 
programmed. 

Programming of two or more TMM24256AP/ 
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 0 0-07 POWER (1) (28) (11-13,15-19) 

Data Out Active 

5V 5V High Impedance Active 

High Impedance Standby 

Data In Active 

12.5V 6V High Impedance Active 

Data Out Active 

stabilizing of all addresses. 
The CE to output valid (tCE) is equal to the address 

access ti me (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 Jevice 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 
VIH or VIL. 

plished. That is, all inputs except for CE 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 TIL high level signal is applied to the other 
devices. 
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HIGH SPEED PROGMAMMING 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 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 1 ms is applied and then pro-

ELECTRIC SIGNATURE MODE 

Electric signature mode allows to read out a code 
from TMM24256AP/AF which identifies its manu­
facturer and device type. 

The programming equipment may read out man­
ufacturer code and device code from 
TMM24256AP/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 

~S Ao. 0 7 

SIGNATURE (10) (19) 

Manufacture Code VIL 1 

Device Code VIH 0 

Notes: A9= 12V±0.5V 
Al-A8, Al0-A14, CE, OE=VIL 

0 6 

(18) 

0 

1 

TMM24256AP I AF 

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 should be verified with Vcc=Vpp 
=5V. 

applied to address line A9 and the rest of address 
lines is set to VIL in read operation. Data output in 
this conditions is manufacturer code. Device code is 
identified when address AO is set to VIH. These two 
codes possess an odd parity with the parity bit of 
MSB (07). 

The following table shows electric signature of 
TMM24256AP/AF. 

Os O. 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 1 0 0 54 
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TMM24256AP/AF 

HIGH SPEED PROGRAM MODE FLOW CHART 

ADDRESS= 
NEXT ADDRESS 

OVERPROORAM 3X PULSES OF' lIDsec 
OR ONE PULSE OF' 3X IDsec DURATION 

NO 

- E-34 -



TM M24256AP I AF 

OUTLINE DRAWINGS (TMM24256AP) 

Unit in rnm 

~ 
;::;; 
~ 
..;j4 

~ 

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

~~" . 

37.4 MAX • 

+0.1 
0.25 - 0.05 

0.5±0.15 z· 17.4MAX. 
H 

2.54±O.2b 1.4.tO.15 '"' N 
t? 

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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TMM24256AP/AF· 

OUTLINE DRAWINGS (TMM24256AF) 

28 15 

14 

I I 

~ 

:><' 

~ 
o 
oi 

~. 
It) 

N 

~ 

o 
H 
~ 

o 

Unit in mrn 

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 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 PRODUCT 
TC54256AP/AF 

IDESCRIPTION/ 

32.768 WORD x 8 BIT COMS ONE TIME 
PROGRAMMABLE READ ONLY MEMORY 

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. The electrical characteristics and programming method are the same as 
U.V. EPROM TC57256AD's. Once programed, the TC54256AP/AF can not be erased because 
of using plastic DIP without transparent window. 

IFEATURES/ 

• Peripheral circuit: CMOS 
Memory cell : N-MOS 

• Low power dissipation 
Active: 40mA/6.7MHz 
Standby: 100).lA 

• Fast access time: 200ns 
• Single 5V power supply 
• Full static operation 

• Inputs and outputs TTL compatible 
• Pin compatible with ROM TC53257P, TMM23256P, 

EPROM TMM27256D/AD, TC57256D/AD, One time PROM 
TMM24256P/AP and TC54256P 

• Standard 28 pin DIP plastic package: TC54256AP 
• Plastic Flat Package TC54256AF 

• High speed programming mode IBLOCK DIAGRAMI 

IPIN CONNECTIONI (TOP VIEH) 

Vpp 1 Vee 
A12 A14 

A7 A13 
A6 A8 
A5 A9 
A4 All 
A3 ern 
A2 A10 

Al eE 
AO 07 
00 06 
01 as 
02 04 

GND 03 

IPIN NM1ESI 

AO '" A14 Address Inputs 
00", 07 Outputs (Inputs) 

CE Chip Enable Input 

OE Output Enable Input 
Program Supply VPP Voltage 
VCC Supply Voltage 

VCC (+5V) 
GND Ground 

Vpp GND vee 00 01 02 03 04 05 06 07 

AO 
Al 
A2 
A3 
A4 
A5 
A6 
A7 
A8 
A9 

A10 
All 
A12 
A13 
A14U"""" ... -----· 

IMODE SELECTIONI 

~ CE OE 
MODE (20) (22) 
Read L L 
Output Deselect * H 
Standby H * 
Program L H 
Program Inhibit H H 

Program Verify * L 

*: H or L 
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32,768 x 8 Oi ts 

Vpp VCC 00'" 07 POWER 
(1) (28) (11'" 13,15'" 19) 

Data Out 
Active 

5V 5V High Impedance 
High Impedance Standby 
Data In 

12.5V 6V High Impedance Active 

Data Out 



TC54256AP/AF 

t1AXIMUt·1 RATINGS 

SYMBOL ITEM RATING UNIT 

VCC VCC 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 VCc+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 °c 

READ OPERATION 

D.C. RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VIH Input High Voltage 2.2 - VCc+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, VCC=5V+5%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

ILl Input Current VIN=OV 'V VCC - - ±10 ~A 

ICC01 f=6.7MHz - - 40 
Operating Current CE=OV rnA 

ICC02 f=lMHz - - 10 

ICCS1 CE=VIH - - 1 rnA 

ICCS2 
Standby Current 

CE=VCC-0.2V 100 - - ~A 

VOH Output High Voltage IOH=-400~A 2.4 - - V 

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

IpP1 Vpp Current Vpp=VCC±0.6V - - ±10 ~A 

ILO Output Leakage Current VOUT=0.4V 'V VCC - - ±10 ~A 
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A.C. CHARACTERISTICS (Ta=-40 rv 85°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 em- to Output in High-Z 

tOH 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"=VIL -
OE=VIL 0 

CE=VIL 0 

CE=QE=VIL 0 

1 TTL Gate and CL=lOOpF 

IOns Max. 

0.45Vrv2.4V 

TC54256AP/AF 

MAX. UNIT 

200 

200 

70 
ns 

60 

60 

-

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

CAPACITANCE * (Ta=25°C, f=lMHz) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

CrN Input Capacitance VINcOV - 4 6 

COUT VOUT-OV 8 12 
pF 

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

TIMING WAVEFORHS (READ) 

00-07 DATA OUTPUTS HIGH Z ' 
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TC54256AP/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±O.25V, Vpp=12.5V±O.5V) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. 

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

VOH Output High Voltage IOH=-400uA 2.4 - -
VOL Output Low Voltage IOL=2.1mA - - 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 
tAR Address Hold Time 
tCES CE Setup Time 
tCEH CE Hold Time 

tOES OE Setup Time 

tDS Data Setup Time 

tDH Data Hold Time 
tvps VPP Setup Time 

tvcs VCC Setup Time 
tpw Initial Program Pulse Width 

topw Overprogram Pulse Width 

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

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) 
10ns Max. 
0.45V'V2.4V 

TYP. MAX. 

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

1 1.05 

3 78.75 

- 150 

- 130 

UNIT 

V 

UNIT 
UA 

V 

V 

mA 

mA 

V 

UNIT 

US 

US 
ns 
ns 

US 

US 

US 
US 

US 

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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TC54256AP/AF 

TIf.lING WAVEFORMS (PROGRAM) 

(Vee=6V±O.25V, Vpp=12.5V±O.5V) 

AO-H x K= 
~~ l.tAH 

toPW V tCEH I ·XXY'Y~ -
~ tDFP 

\ 
too tDH tOE 

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

If \ 1/ 

VPP tvps 
I 

J 

Vee tves PROGRAM PROGRAM VERIFY 
I 

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=l2.5V 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. 

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

overshoot voltage of its pulse should not be exceeded l4V. 
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TC54256AP/AF. 

\OPERATION INFORMATIONI 

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

~R) , CE OE ·Vpp VCC 00'\0 07 POWER 
MODE (20) (22) (1) (28) (11'\013, 15'\0 19) 

Read L L Data Out 
Read Operation Active 
(Ta=-40'\o 8:) 'C) Outpu·t Deselect * H 5V 5V High Impedance 

Standby H * High Impedance Standby 

Program Operation 
Program L H Data In 

(Ta=25±5°C) Program Inhibit H H 12·.SV 6V High Impedance Active 

Program Verify * L Data Out 

IREAD 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=QE=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 'Jf 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 common bus line. 
When CE is decoded for device selection, all deselected devices are in low power 
standby mode. 

\STANDBY ~1ODEI 
The TC54256AP/AF has a low power standby mode controlled by the CE signal. 

By applying a high level to the CE input, the TC54256AP/AF is placed in the standby 
mode which reduce the operating current to 10~A by applying MOS-high level (VCC) 
and then the outputs are in a high impedance state, independent of the OE inputs. 
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TC54256AP/AF 

PROGRAM MODE 
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 l2.5V 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 programmed. 
Prog~amming 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 MODE 
The program time can be greatly decreased by using this high speed programming 

mode. The device is set up in the high speed programming mode when the programming 
voltage (+12.5V) is applied to the Vpp terminal with VCC=6V. 
The programming is achieved by applying a single TTL low level lms pulse to the CE 
input after addresses and data are stable. Then the programmed data is verified by 
using Program Verify Mode. 
If the programmed data is not correct, another program pulse of lms is applied and 
then the programmed data is verified. This should be repeated until the program 
operates correctly (max. 25 times). 
After correctly programming the selected address, the additional program pulse with 
width of 3 times more than that needed for initial programming is applied. 
Wh~n programming has been completed, the data in all addresses should be verified 
with VCCa Vpp-5V. 
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T~54256AP/AF 

HIGH SPEED PROGRAM MODE FLOW CHART 

ADDRESS -
NEXT ADDRESS 

NG 

OVERPROGRAM 3X PULSES OF lmsee 
OR ONE PULSE OF 3X maee DURATION 

NO 
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TC54256AP/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 12V is applied to address line A9 and the 

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

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

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

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

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

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

Device Code VIH 1 1 0 0 0 1 0 0 C4 

Notes: A9-12V±0.SV 

A1"-A8, A10"-A14, CE, OE-VIL 
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TC54256AP/AF 

OUTLINE DRAWINGS (TC54256AP) 

Unit in mm 

1 l4. 
~ 
< 
::Ii 15.24.:t 0.2 5 
CIl 
III 

, 
I 

" u II + 0.1 :z: 0.5:t 0.15 2.54.:t 0.2 5 0.25 - 0.0 5 
...... 
::Ii 
.~ 

1.4. :to.15 0-15" 
t') 

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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TC54256AP/AF 

OUTLINE DRAWINGS (TC54256AF) 

28 15 Unit in mm 

><" 
~ 
q 
01 

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 MOS MEMORY PRODUCT 
TMM24512P/F 

IOESCR! PTIONI 

TMM24512P/F 65,536 WORD x 8 BIT ONE TIME 
PROGRAMMABLE READ ONLY MEMORY 

The TMM245l2P/F is a 65,536 word )( 8 bit one time programmable read only memory, 

and molded in a 28 pin plastic package. The TMM245l2P/F's access time is 2S0ns, and 

has low power standby mode which reduces the power dissipation without increasing 

access time. The electrical characteristics and programming method are the same as 

U.V. EPROM TMM275l2D's. Once programed, the TMM245l2P/F can not be erased because of 

using plastic DIP without transparent window. 

IFEATURESI 

• Fast access time: 2S0ns 

• Low power dissipation 

Active : l20mA 
Standby: 3SmA 

Single SV power supply 

\PIN CONNECTIONI (TOP VIEW) 

A5 

AO 
00 
01 
02 

OND 

\PIN NAf.1ESI 

~o "'Al5 Address Inputs 
00"'07 Outputs (Inputs) 

~ Chip Enable Input 

OutPu~ 
O'E/Vpp Enable Program 

In ut Supply 
p Voltage 

Vee Power Supply 
Voltage (+5V) 

GND Ground 

• Full static operation 
• High speed programming mode 
• Inputs and outputs TTL compatible 
·,Pin compatible with TMM275l2D 
• Standard 28 pin DIP plastic package: 
• Plastic Flat Package 

TMM245l2P 
TMM24Sl2F 

\BLOCK DIAGRAM I Vpp OND vee 

IMOOE SELECTION\ 

~ 
cr: ~/vpp Vee 00 "'07 POWER 

MODE 1/20) (22) (28) (11",13,lS"'19) 
Read L L Data Out 
Output Deselect * H 5V High Impedance Active 

Standby H * High Impedance Standby 

Program L Vpp Data In 

Program Inhibit H Vpp 6V High Impedance Active 
Program Verify L L Data Out 

'" H or L 
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MAXIMUM RATINGS 
SYMBOL ITEM RATING UNIT 

VCC VCC Power Supply Voltage -0.6"'7.0 V 

VPP Program Supply Voltage -0.6'" 14.0 V 

VIN Input Voltage -0.6"'7.0 V 

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

PD Power Dissipation 1.5 W 

TSOLDER Soldering Temperature 260 • 10 °C·sec 

TSTG 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 - VCC+1.0 

VIL Input low Voltage -0.3 - 0.8 V 

Vec VCC Power Supply Voltage 4.75 5.00 5.25 

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

SYMBOL PARAMETER CONDITION MIN. TYP. HAX. UNIT 

ILl Input Current VIW"0 '" VCC - - ±10 IJA 

ICCI Supply Current (Standby) eE-VIH - - 35 mA 

ICC2 Supply Current (Active) cr-VIL - - 120 mA 

VOH Output High Voltage IOH--400IJA 2.4 - - V 

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

IpPI VPP Current Vpp-O '" VCc+O.6V - - ±10 IJA 

ILO Output Leakage Current VoUT""0.4V '\I VCC - - ±10 IJA 
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A.C. CHARACTERISTICS (Ta-O'" 70°C, VCC-5V±5%. Vpp-2.0V'" Vcc-H>.6V) 

SYMBOL PARAMETER 
t ACC Address Access Time 

tCE rr to Output Valid 

tOE OE to Output Valid 

tDFl CE to Output in High-Z 

tDF2 <m" to Output in High-Z 

tOH Output Data in Hold Time 

A.C. TEST CONDITIONS 
• Output Load 

• Input Pulse Rise and Fall Times 

• Input Pulse Levels 

TEST CONDITION MIN. 

CE"-O!-VIL 

OE-VIL 

eE-VIL 

O!-VIL 

CE-VIL 

Cf-6E-VIL 

1 TTL Gate and CL-lOOpF 

IOns Max. 

0.45V'" 2.4V 

-
-
-
0 

0 

0 

TMM24512P/F 

TYP. UNIT 

250 

250 

100 
ns 

90 

90 

-

• Timing Measurement Reference Level: Inputs O.BV and 2.0V, Outputs O.BV an~ 2.0V 

CAPACITANCE * (Ta-25°C, f-lMHz) 
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

CINl Input Capacitance VIN-OV - 4 6 

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

COUT Output Capacitance VOUT-OV - 8 12 

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

TIMING WAVEFORMS (READ) 

AO-Al~ 

teE 

00-07 HIGH Z 
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TMM24512P/F 

PROGRAM OPERATION 

D.C. RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER MIN. TYP. MAX. UNIT 
VIa Input High Voltage. 2.0 - VCC+l.O 
VrL Input Low Voltage -0.3 - 0.8 
VCC VCC Power Supply Voltage 5.75 6.0 6.25 

V 

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. UNIT 

ILl Input Current VIN-O "'VCC - - ±lO IJA 
VOH Output High Voltage IOH--4OO\.lA 2.4 - - V 

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

ICC VCC Supply Current - - - 130 mA 
IpP2 Vpp Supply Current Vpp-13.0V - - 50 mA 

VrD A9 Auto Select Voltage - 11.5 12.0 12.5 V 

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

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

tAS Address Setup Time - 2 - - IJS 
tAH Address Hold Time - 2 - - IJS 
tOES 6E/Vpp Setup Time - 2 - - \.IS 

tOEH OE/Vpp Hold Time - 2 - - \.IS 

tpRT OE/Vpp Pulse Rise Time - 50 - - IlS 
tDS Data Setup Time - 2 - - \.IS 

tDH Data Hold Time - 2 - - \.IS 

tVR Ol/vpP Recovery Time - 2 - - IlS 

tvcs VCC Setup Time - 2 - - \.Is 
tpw Initial Program Pulse Width CE-VIL, i5t:/Vpp-Vpp 0.95 1 1.05 ms 
topw Overprogram Pulse Width Note 1 2.85 3 78.75 ms 
tDV Data Valid from CE O!/VPP-VIL - - 1 \.IS 

tDF ~ to Output in High-Z QE/VpP-VIL - - 130 ns 

A.C. TEST CONDITIONS 
• Output Load 1 TTL Gate and CL (lOOpF) 
• Input Pulse Rise and Fall Times IOns Max. 
• Input Pulse Levels 0.45V"-2.4V 
• Timing Measurement Referenc'e 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 (PROGRAM) 

(VCC·6V±O.25V, Vpp.12.5V±O.5V) 

OE';/Vpp 

tDV 

00-07 

PROGRAM PROGRAM VERIFY 
Vee 

tves 

Note 1. VCC 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 l4V for program operation. 

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

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

the overshoot voltage of its pulse should not be exceeded l4V. 
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TMM24512P/F 

OPERATION INFORMATION 

The TMM245l2P/F's six operation modes are listed in the following table. 

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

CE Q[/Vpp VCC 00""07 POWER 
MODE (20) (22) (28) (11 "" 13, 15"" 19) 

Read L L Data Out 
Read Operation Active 

Output Deselect * . H 5V High Impedance 
(Ta-O"" 70 D C) 

Standby H * High ImpeAance Standby 

Program L Vpp Data In 
Program Operation 

Program Inhibit H Vpp 6V High Impedance Active 
(Ta-25±5 D C) 

Program Verify L L Data Out 

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

READ MODE 

The THM245l2P/F has two control functions. The chip enable (CE) controls the 

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

trol the output buffers, independent of device selection. Assuming the CE-5E-VIL, the 

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

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

Assuming that CE-VIL and all addresses are v __ id, the output data is valid at the 

outputs after tOE from the falling edge of CE. 

OUTPUT DESELECT MODE 

Assuming that C!-VIH or ~-VIH' the outputs will be in a high impedance state. 

So two or more TMH245l2P/F's can be connected together on a common bus line. When ~ 

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

STANDBY MODE 

The TMM245l2P/F has a low power standby mode controlled by the C! signal. By 

applying a high level to the ~ input, the TMM245l2P/F is placed in the standby mode 

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

MOS-high level (VCC) and then the outputs are in a high impedance state, independent 

of the O! inputs. 
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TMM24512P/F 

PROGRAM MODE 

Initially, when received by customers, all bits of the TMM245l2P/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 TMM245l2P/F is 

in the programming mode when the ~/Vpp input is at l2.5V and CE is at TTL-Low level. 

The TMM24512P/F can be programmed any location at anytime either individually, 

sequentially, or at random. 

PROGRAM VERIFY ~10DE 

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

programmed bits. 

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

PROGRru4 INHIBIT MODE 

Under the condition that the program voltage (+12.5V) is applied to Vpp terminal, 

a TTL high level C£ input inhibits the TMM245l2P/F from being programmed. Programming 

of two or more TMM245l2P/F's in parallel with different data is easily accomplished. 

That is, all inputs except for ~ and DE may be commonly connected, and a TTL Low 

level program pulse is applied to the C! of the desired. device only and TTL high level 

signal is applied to the other devices. 

HIGH SPEED PROGRAMMING MODE 

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 C! 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 ad­

dress, the additional program pulse with width equal to that needed for initial 

programming is applied. When programming has been completed, the data in all ad­

dresses should be verified with VCC-5V. 
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TMM24512P/F 

HIGH SPEED PROGRAM MODE FLOW CHART 

ADDRESS­
NEXT ADDRESS 

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

NO 
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TMM24512P/F 

ELECTRIC SIGNATURE ~100E 

Electric signature mode allows to read out a code from TMM245l2P/F which iden­

tifies its manufacturer and device type. 

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

TMM245l2P/F 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 condi­

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

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

The follo~ng table shows electric signature of TMM245l2P/F. 

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

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

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

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

Notes: A9-l2V±0.5V 

Al '" A8,. AlO '" A15, ~, QfaVIL 
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TMM24512P/F 

OUTLINE DRAlHNGS (TMM24512P) 

28 15 

] 
Unit· in mm 

14. 

30DMAX ~ ~ I au .0.2' 

M-H--I~r-1'1'""'t"1~.,...,..n.M _______ ~ iH----H 
U +0.1 II 0.25 - 0.0 5 

1.4,zO.15 

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

their true longitudinal position with respect No.1 and No.2S leads. 

2. This va1ue·is measured at the end of leads. 

3. All dimensions are in millimeters. 
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TMM24512P/F 

OUTLINE DRAWINGS (TMM245l2F) 

28 l~ 

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.2S leads. 
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TOSHIBA MOS MEMORY PRODUCT 
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 cnst, this being suitable for use in program 
memory of microprocessor, and in character gener­
ator. The TC53257P/F using CMOS technology is 
most suitable for low power applications where bat-

FEATURES 

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

Operating Current : 25mA(Max.) 
Standby Current : 20,uA(Max.) 

• Pin Compatible with 256K EPROM TC57256D 
o Full Static Operation 

PIN CONNECTION (TOP VIEW) 

NC 

A5 

A4 
A3 
A2 

AO 

DI 

D2 
GND 

VDD 
AI4 
AI3 
A8 
A9 
All 

AlO 
cr/CE 
D7 

D6 
D5 
D4 

D3 

PIN NAMES 

Ao-A14 Address Inputs 

00-07 O?ta Outputs 

NC No connection 

CE/CE Chip enable input 

OE Output enable input 

Voo Power supply 

GNO Ground 

tery operation is required. 

TC53257P 
TC53257F 

The TC53257P/F has one programmable chip 
enable input CE/CE, for device selection and one 
output enable input (OE) for fast memory access and 
output control. 

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

Plastic DIP TC53257P 
Plastic FP TC53257F 

. BLOCK DIAGRAM 

VDD GND 

r 1 DO D 1 D2 D3 D4 D5 D6 D7 

AO 
Al 

A2 

A3 

A4 

A5 

A6 

A9 

AlO 

All 
AI2 

AI3 

A14 

32.768X8 
MEMORY CELLS 
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TC53257P 
TC53257F 

MAXIMUM RATINGS 

SYMBOL 

Voo Power Supply Voltage 

VIN Input Voltage 

VOUT Output Voltage 

Po Power Dissipation 

TSTG Sto'rage Temperature 

TOPR Operating Temperature 

ITEM 

TsoLoER Soldering Temperature· Time 

Note: * Plastic FP 

D. C. OPERATING CONDITINS 

SYMBOL PARAMETER 

(Ta= -40-85'C) 

Voo Power Supply Voltage 

RATING 

-0.5-7.0 

-0.5-7.0 

O-Voo 

1.0 '0.6· 

-55-150 

-40-85 

260·10 

MIN. TYP. MAX. 

4.5 5.0 5.5 

YIH Input High Voltage 2.2 - Voo+0.3 

VIL Input Low Voltage -0.3 - 0.8 

D. C. and OPERATING CHARACTERISTICS (Ta=-40-85·C. Voo=5V±10%) 

SYMBOL PARAMETER CONDITIONS MIN. 

ilL Input Leakage Current VIN=OV-Voo -

lLo Output Leakage Current 
CE=VIH or OE=VIH -
VOUT=OV-VOO 

IOH Output High Current VOH=2.4V -1.0 

10L Output Low Current VOL=0.4V 3.2 

10051 Standby Current CE=VIH CE=VIL -

10052 Standby Current CE=Voo-0.2V. CE=0.2V -

10001 VIH=VIH VIL. tcycu=200ns -
Operating Current 

10002 VIN=Voo-O.2V/O.2V. tcycu=200ns -

CAPACI"ANCE 

SYMBOL PARAMETER CONDITIONS MIN. 

CIN Input Capacitance f= 1 MHz. Ta=25'C -

COUT Output Capacitance f= 1 MHz. Ta=25'C -

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

V 

V 

V 

W 

'C 

'C 

·C·sec 

UNIT 

V 

V 

V 

MAX. UNIT 

±1.0 J.lA 

±5.0 J.lA 

- mA 

- mA 

2 mA 

20 J.lA 

40 mA 

25 mA 

MAX. UNIT 

8 pF 

10 pF 



SYMBOL PARAMETER 

teye Cycle Time 

tAee Access Time 

teE Chip Enable Access Time from CE/CE 

tOE Output Enable Access Time from OE 

teED. tOED Output Disable Time from CE/CE. OE 

tOH Output Hold Time 

A. C. TEST CONDITIONS 
Output Load 
Input Levels 

100pF+1TIL 
0.6V.2.4V 

Timing Measurement Reference Levels 

Input Rise and Fa" Time 

TIMING WAVEFORMS 

AO-A14 

crCE 

Input: o.av. 2.2V 
Output: o.av. 2.2V 

5ns 

~ 

tCYC 

Valid 

tACC 

) 
tCE 

\ 

CE 

cr' 

1-- fQE 

OPERATION MODE H : VIH. L: VIL. * . VIHor VIL 

MODE CE(CE) OE 

Read L(H) L 

L(H) H 
Output Deselect 

H(U * 

- F-5 -

MIN. 

200 

-
-
-
0 

0 

) 

) 
tCED 
I--

J 
tOH tOED 

f---- ~ 

~ 
~ 

Valid 'Vy 

AO-.14 Outputs 

Valid Data out 

* High-Z 

* 

TC53257P 
TC53257F 

MAX. UNIT 

- ns 

200 ns 

200 ns 

70 ns 

60 ns 

- ns 

Power 

Operating 

Operating 

Standby 



.TC53257P 
TC53257F 

.()~TLI~EDR~VVI~GS 

• Plastic DIP 

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

---+-----tt] 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 

37.4MAX. 

5" 

2.S4tO.2S I I 
O.S±O.lS 

1.4±0.lS 
17.4MAX. 

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. 28 leads . 

• Plastic FP 

rm.1~1 =E-I ~~l 
. . l.S±O.4 I 

11.8±0.~ 

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 PRODUCT 
1 M BIT (128K WORD X 8 Bin 
CMOS MASK ROM 
SILICON GATE CMOS 

OESCRI PTI UN 

TC531000AP 
TC531000AF 

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 marnory 

of microprocesGor, especially character generator. The TC53l000AP/AF using CMOS 

technology is most suitable for low power applications where battery operation are 

required. The TC53100CAP/AF has one chip enable input CE/CE, programmable for device 

selection. 

FEATURES 

• Single 5V Power Supply 

• Access Time: 150ns (Max.) 

• Power Dissipation 

Oper3tin? Current: 40mA (Hax.) 

20~A (Max.) 

PIN COrmECTION 

A2 
Al 
AO 
DO 

Dl 

D2 

GND 14 

PIN N{\~1ES 

AO 'V Al6 

DO 'V D7 

CE/CE 

VDD 
GND 

VDn 

27 1114 

26 A13 

25 A8 

:;: 24 A9 

I'Ll 23 All 
H 22 1116 > 
P-t 

21 AI0 
0 20 C'E/CE 
E-< 

19 D7 
18 D6 
17 D5 
16 D4 

D3 

Address Inputs 

Data Outputs 
Chip Enable Input 

Pmver Supply 

Ground 

• All Inputs and Outputs: TTL Compatible 

• Three State Outputs 

• Fully Static Operation 

• Programmable Chip Enable 

• Package Plastic DIP: TC53l000AP 

Plastic FP : TC53l000AF 

BLOCK DIAGRA~1 

VDD GND DO Dl D2 D3 D4 D5 D6 D7 

r r 

COLUM N DECODERS 

131,072 X 8 

MEMORY CELLES 
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TC531000AP 
TC531000AF 

• 1 

MAXH1UM RATINGS 
SYMBOL ITEM 

VDD Power Supply Voltage 

VIN Input Voltage 

VOUT Output Voltage 
PD Power Dissipation 

TSTG Storage Temperature 

TOPR Operating Temperature 

RATING UNIT 

-0.5 'U 7 .0 V 

-0.5 'U VDD V 
o 'U VDD V 

1.0/0.6'" W 

-55 'U 150 °c 
-40 'U 70 °c 

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

Note: * Plastic FP 

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

VDD Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.2 - VDD+0.3 V 
VIL Input Low Voltage -0.3 - 0.8 V 

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

SYMBOL PARAMETER CONDITIONS MIN. 
IlL Input Leakage Current VIN=O 'V VDD -

-
ILO Output Leakage Current CE=VIH, VOUT=O 'UVDD -
IOH Output High Current VOH=2.4V -1.0 

IOL Output Low Current VOL=0.4V 2.0 
IDDSI Standby Current CE=VIH -
IDDS2 Standby Current CE=VDD and VIN=OV (VDD) -
IDDOI VIN=VIH/VIL, t cyc l e=150ns -Operating Current 
IDD02 VIN=VDD/OV, tcycle=150ns -

CAPACITANCE 
SYMBOL PARAMETER CONDITIONS MIN. MAX. 

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

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

Note: This parameter is periodically sampl~d and is not 100% tested. 
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MAX. UNIT 
±1.0 )JA 

±5.0 )JA 

- rnA 

- rnA 

2 rnA 

20 )JA 

50 
rnA 

40 

UNIT 

pF 



A.C. CHARP,CTERISTICS (VDD=5V±10%, Ta=-40 "'70°C) 

SYHBOL PARAMETER MIN. 

tCYC Cycle Time 150 
tACC Access Time -
tCE Chip Enable Access Time -
tCED Output Disable Time 

tOH Output Hold Time 

AC TEST CONDITIONS 

• Output Load 

• Input Levels 

-
0 

100pF + 1TTL 

0.6V, 2.4V 

• Timing Measurement Reference Levels 

• Input Rise and Fall Time 

TIMING WAVEFORMS 

AO-A16 X 

CE/CE X 
r-

... 

OPERATION r'10DE 

MODE CE(CE) 
Read L(H) 

Output Deselect H(L) 

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

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

5ns 

CYC 

Valid 

tACC 
CEI 

CE 

tCE 

@0 
f-

AO "'16 
Valid 

* 
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MAX. 

-
150 
150 

50 

-

X 

X 
~ 

Valid 
X X 

X 
>.X)()( 

Outputs 
Data Out 

High-Z 

TC531000AP 
TC531000AF 

UNIT 

ns 

ns 
ns 

ns 

ns 

tCED ---, 
XX,\A 
XX 
xXY 

Power 

Operating 

Standby 



TC531000AP 
TC531000AF 

OUTLINE DRAWINGS 

Plastic DIP 

28 15 Unit: nun 

J 
1 14 

~ 15.24±0.25 III 

0.5 ±0.15 2.54 ± 0,25 

1.4 ± 0.15 

Note: Each lead pitch is 2.54mm. 

Plastic FP 

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

28 15 

1 14 

II 0.43±0.1 1.27 ± 0.05 r-t 
d 
+i 
r-t 
d 

il llB ± 0.3 I 
~~~~ 

I I 1.5 ±0.4 

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. 
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TOSHIBA MOS MEMORY PRODUCT 
2M BIT (256K \M)RDX8 BIT) CMOS MASK ROM 
SILICON GATE CMOS 

DESCRIPTION 

The TC532000P is a 2,097, 152 bits read only 
memory organized as 262, 144 words by 8 bits with 
a low bit cost thus being suitable for use in program 
memory of microprocessor, especially character 
generator. The TC532000P using CMOS technoloby 
is most suitable for low power applications where. 

FEATURES 

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

Operating Current 
Standby Current 

PIN CONNECTION 

(TOP VIEW) 

30mA(Max.) 
20uA(Max.) 

Voo 

A7 
A6 

Do 

DI 

D2 
GND 

PIN NAMES 

Ao-A17 

00-07 

OE 

CE/CE 

N.C. 

Voo 

GNO 

NC 

AI7 
AI. 

All 

ft." 
A. 

All 

Address inputs 

Data outputs 

Output Enable input 

Chip enable input 

No Conuection 

Power supply 

Ground 

TC532000P 

battery operation is required. 
The TC532000P has one programmable chip 

enable input CE/CE for device selection, and one 
output enable input OE for fast memory access and 
output control. 

The TC532000P is moulded in a 32 pin standard 
plastic package, 0.6 inch in width. 

· All Inputs and Outputs: TIL Compatible 
· Three State Outputs 
· 32pin 600mil width Plastic DIP 
· Fully Static Operation 
· Programmable Chip Enable 

BLOCK DIAGRAM 

Voo GND 

+ + 
CE 

DE 

Ao 
Al 

A2 
Al 

A. 
As 

A. (/) 
a: 

A7 ~ u... 

Aa => (/) co a: 
(/) 

w 
A. (/) 0 

w 0 262.144x8 bit 
Ala a: u 

0 W 

All 0 0 
<{ 

~ Al2 0 

MEMORY CELLS 

All 
a: 

AI. 
AlS 
AI6 
Al7 
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TC532000P 

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 O-Voo V 

Po • Power Dissipation 1.0 W 

TSTG Storage Temperature -55-150 'C 

TORR Operating Temperature -40-85 'C 

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

Note: ·Plastic FP 

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 

VIH Input High Voltage 2.2 - Voo+0.3 V 

Vil Input Low Voltage -0.3 - 0.8 V 

-D.C. and OPERATING CHARACTERISTICS (Ta= -40-85'C, Voo=5V+ 1 0%) 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

III Input Leakage Current VIN=O-VOO - ±1.0 uA 

IlO Output Leakage Cunnent CE=VIH or OE=VIH, VOUT=OV-Voo - ±5.0 uA 

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

10l Output Low Current VOl=O.4V 2.0 - mA 

100s1 Standby Current CE=VIH - 5 mA 

100s2 Standby Current CE=Voo and VIN=OV (VOO) - 20 uA 

10001 VIN=VIHlVll, tcycle=200ns, 10uT=OmA - 40 mA 

10002 
Operating Current 

VIN=VOO/OV, tcycle=200ns,louT=OmA - 30 mA 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

CIN Input Capacitance f= 1 MHz, Ta=25'C - 8 pF 

COUl Output Capacitance f= 1 MHz, 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 

!Acc Access Time 

tCE Chip Enable Access Time 

tOE Output Enable Access Time 

tCED. tOED Output Disable Time 

tOH Output Hold Time 

AC TEST CONDITIONS 

Output Load 
Input Levels 
Timing Measurement Reference Levels 

Input Rise and Fall Time 

TIMING WAVEFORMS 

An-A" 

) 

CE/eE ): 

DII!'"!" 

. OPERATION MODE 

MODE 

Read 

Standby 

Output Deselect 

1 OOpF+ 1 TIL 
O.6V. 2.4V 

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

5ns 

t('\(' 

Valid 

tAfT CE 

CE 

to: 

\ 
L 

tOE 

~ 
~ 

CE (CE) OE 

L{H) L 

H{L) * 
L{H) H 
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TC532000P 

MIN. MAX. UNIT 

200 - ns 

- 200 ns 

- 200 ns 

- 70 ns 

0 ~O ns 

0 - ns 

) 

) 
~ 
,.. 

I 
tOil tllEII 

I--- r---
Valid ~ ~ 

Ao-AI7 Outputs Power 

Valid Data out Operating 

* High-Z Standby 

* High-Z Operating 



TC532000P 

OUTLINE DRAWINGS 

Unit:mm 

32 17 

16 

z 
~ 
N 
M 

I ~ 
~ 

1.4±O.15 

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. 

o April, 1987 Toshiba Corporation 
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TOSHIBA MOS MEMORY PRODUCT 
4M BIT (512K WORD X 8 Bin CMOS MASK ROM 
SILICON GATE CMOS 

OESCR! PTI ON 

TC534000P 

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

FEATURES 

• Single 5V Power Supply 

• Access Time: 250ns (Max.) 

• Power Dissipation 

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

PI~ CONNECTION 

VDD 
A16 A1S 
A15 A17 
;'.12 ;,14 

A7 A13 
A6 A8 

A5 A9 

At" All 
AS DE 
A2 AID 
Al r.E/C~ 

AO D7 
DO D6 
Dl D5 
D2 D4 

aND D3 

PIN NPJ,1ES 
AO '\, Al8 Address Inputs 
DO '\, D7 Data Outputs 

OE Output Enable Input 

CE/CE Chip Enable Input 

VDD PO\ver Supply 

GND Ground 

N.C. No Connection 

• All Inputs and Outputs: TTL Compatible 

• Three State Outputs 

• 32 pin 600 mil width Plastic DIP 

• Fully Static Operation 

• Programmable Chip Enable 

BLOCK DIAGRAt1 

DO Dl D2 D3 Dt" D5 Do D7 

CE; 

or:; 

AO 
Al 
A2 
;,3 
A4 
A5 en 

p:: 
A6 C::J 

r.-
A'; r.-
A8 

::> 
III t~ 

A9 en :::: 
:::J 

A10 en ::::. 
C::J 0 All p:: c 

A12 A c:::: 
A ::::. 

A13 c::: MEMORY CELLS 
~ 

A14 0 

AIS 
AI6 
A17 
A IF.: 
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TC534000P 

MAX H1UM RATINGS 

SYMBOL ITEM RATING UNIT 
VDD Power Supply Voltage -0.5'V7.0 V 
VIN Input Voltage -0.5 'VVDD V 
VOUT Output Voltage O'VVDD V 

PD Power Dissipation 1.0 W 

TSTG Storage Temperature -55 'V 150 °c 

TOPR Operating Temperature -40 'V 85 °c 

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

D.C. OPERATING CONDITIONS (Ta=-40 'V 85°C) 
SYNBOL PAlW·IETER MIN. TYP. HAX. UNIT 

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

VIL Input Low Voltage -0.3 - 0.8 

D.C. and OPERATING CHARACTERISTICS (Ta=-40'V85°C, VDD=5V±10%) 

snlBOL P ARAl'1ETER CONDITIONS HIN. HAX. UNIT 
IlL Input Leakage Current VIN=O 'V VDD - ±1.0 lJA 
ILO Output Leakage Current CE=VIH, VOUT=OV 'V VDD - ±5.0 lJA 
10H Output High Current VOH=2.4V -1.0 - rnA 

IOL Output LO\v Current VOL=0.4V 2.0 - rnA --
IDDSI Standby Current CE=VIH - 2 rnA 

lDDS2 Standby Current CE=VDD and VIN=OV(VDD) - 20 lJA 
IDDOI VIN=VIH/VIL, t cyc l e=250ns - 40 

Operating Current rnA 
IDD02 Vn~=VDD/OV , tcyc1e=250ns - 30 

CAPACITANCE 
SYHBOL PARAHETER CONDITIONS HIN. HAX. UNIT 

CIN Input Capacitance f=lM1-lz, Ta=25°C - 8 
COUT f=Ulliz, Ta=25°C 10 

pF 
Output Capacitance -

Note: This parameter is period{cally sampled and is not 100% tested. 
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A.C. CHARACTERISTICS (Ta=-40 '" S5°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 

MIN. MAX. 

250 -
- 250 

- 250 

- 100 

0 SO 

- SO 

20 -

100pF + lTTL 

0.6V, 2.4V 

O.SV, 2.2V 

Output: 0.8V, 2.0V 

UNIT 

ns 

Input Rise and Fall Time 5ns 

TIMiNG \~AVEFORMS 

tCYC 

AD-AlB X· Valid } 
tACC 1 cEI 

CE/CE X' c:--:: i 

tCE I I ~DI 
~ 

OPERATI ON 1'10DE 

NODE CE(CE) OE AO '" 18 Outputs 

Read L(H) L Valid Data Out 
Standby H(L) * -:,,\ High-Z 

Output Deselect L(H) H .0. High-Z 
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TC534000P 

PO\ver 

Operating 

Standby 

Operating 



OUTLINE DRAWINGS 

17 

~ 
16 

'22"~'. ~ 

~ 
t<i, I I H±015 

Note: Each lead pitch is 2.54mm. 

Unit: 

15.24 TYP. 

nun 

\ 
,\ 

U 

--U-

All leads are located Hithin O.25i!!m of their true longitudin.::l 

position \d th respect to ::0.1 .::md !\o. 32 leads. 

~ote: Toshiba does not assume any responsibility for use of any circuitry 

described; )w circuit patent licenses :1re implied, and Toshiba 

reserv~s the rj.~ht, at any time \d thout notice, to chan;;e said 

circuitry. 
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2692 Dow Ave. 
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(714) 832-6300 
TLX: 314-138 
FAX: 714-832-5630 
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Suite 220 
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