










































































































































































































































































































































































































































































































































































































































































































































































































































































































































T;MM275120-20, �T�M�;�M�~�7�5�1�2�0�"�2�0�0� 
TMM275120-25, TMM27512D-250 

TIMING WAVEFORMS (PROGRAM) 

(VCC=6V±O.25V, Vpp=12.5V±O.5V) 

AO-A15 

OE/Vpp 

tDS 

00-07 DIN STABLE 

Vee tves 
PROGRAM 

tDH tov 

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 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 TMM27512D's erasure is achieved by applying shortwave ultraviolet light which has a 
wavelength 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 
ultraviolet light intensity is a 12000 [fLw/cm2] will reduce the exposure time to about 20 minutes. (In this 
case, the integrated dose is 12000 [fLw/cm2] X (10 X 60) [sec] ==' 15 [w· sec/cm2].) 
The TMM27512D's erasure begins to occur when exposed to light with wavelength shorter than 4000A. 
The sunlight and the fluorescent lamps will include 3000~4000A wavelength components. Therefore 
when used under such lighting for extended periods of time, the opaque seals-Toshiba EPROM Protect 
Seal AC901-are available. 

OPERATION INFORMATION 

The TMM27512D's six operation modes are listed in the following table. Mode selection can be 
achieved by applying TTL level signal to all inputs. 

~) CE OE/Vpp vCC °0-°7 POWER 
MODE (20) (22) (28) (11-13,15-19) 

Read L L Data Out Active 

Read Operation 
Output Deselect * H 5V High Impedance Active 

(Ta=O-70'C) 
Standby H * High Impedance Standby 

Program L Vpp Data In Active 
Program Operation 

Program Inhibit H Vpp 6V High Impedance Active 
(Ta=25±5'C) 

Program Verify L L Data Out Active 

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) control the output buffers, independent of device selection. Assuming that 
CE=OE=VI L the output data is valid at the outputs after address access time from stabilizing of all 
addresses. 
The CE to output valid (tCE) is equal to the address access time (tACC). 
Assuming that CE=VIL and all addresses are valid, the output data is valid at the outputs after tOE from 
the falling edge of OE. 

OUTPUT DESE LECT MODE 

Assuming that CE=VIH or OE=VIH, the outputs will be in a high impedance state. So two or more 
TMM27512D'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. 
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STANDBY MODE 

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

The TMM27512D has a low power standby mode controlled by the CE signal. By applying a high 
level to the CE input, the TMM27512D is placed in the standby mode which reduce the operating 
current to 30mA from 100mA (about 70% reduction) by applying TTL-high level (VCC) and then the 
outputs are in a high impedance state, independent of the OE inputs. 

PROGRAM MODE 

Initially, when received by customers, all bits of the TMM27512D 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 TMM27512D is in the programming mode when the Vpp input is at 12.5V and CE is at TTL-Low 
level under OE=VIH. 
The TMM27512D 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 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 TMM27512D from being programmed. 
Programming of two or more TMM27512D'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 1 ms pulse to the CE input after 
addresses and data are stable. Then the programmed data is verified by using Program Verify Mode. 
If the programmed data is not correct, another program pulse of 1 ms 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 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. 
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HIGH SPEED PROGRAM MODE FLOW CHART 

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

NO 
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TMM2'75120·2'O~ :TMM275
c

12'O-200 
TMM275120-25,TMM27!)120-250 

ELECTRIC SIGNATURE MODE 

Electric signature mode allows to read out a code from TMM27512D which identifies its manu­
facturer and device type. 
The programming equipment may read out manufacturer code and device code from TMM27512D by 
using this mode before program operation 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 TMM27512D. 

~ AO °7 06 °5 °4 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 0 0 0 1 0 1 0 1 15 

Notes: A9=12V±0.5V 
A1 ~A8, A1 0~A15, eE, OE=VIL 
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OUTLINE DRAWING 

RO.64 (.025) 

Ci) 
C\J 
q 
r::::­
ei 
+1 
<D 
C\J 

37.7(1.484)MAX. 

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

8.9(.350)TYP. 

1 234 567 8 9 10 11 12 13 14 

2.54(.1 00)±0.25(.O 10) 1.3(.051 )±O.25(.0 10) 
Note 1 ----t*H...-----

o 46( 018) +0.1 5(.006) 
. . -0.10(.004) 

Unit in mm (inches) 

I 15,24(,600)±0,3(,01 2) I 
; : 

o 25( 010) +0.15(.006) 
, ' -0,10(,004) I 
17.4(.685)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. 
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TOSHIBAMOSMEMORY·:PRUIJUtts 
32,768 WORD X 8 BIT CMOS UV ERASABLE AND 
ELECTRICALLY PROGRAMMABEL READ ONLY 
MEMORY 

IQiSl'., 
The TC57256D is a 32,768 word x 8 bit CMOS 

ultraviolet I ight erasable and electrically programmable 
read only memory. For read operation, the TC 
57256D'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 
standby mode is achieved by applying a TTL-high 
level signal to the CE input. Advanced CMOS techn­
nology reduces the maximum active current to 30 

• Peripheral circuit: CMOS 
Memory cell : N-MOS 

• Low power d issi pat ion 
30mA/5MHZ (active) 
100llA (standby) 

• Fast access time TC57256D-20 200 ns 
TC57256D-25 250 ns 

Ao ",A14 

0 0 -07 

CE 

OE 

Vpp 

Vcc 

GND 

Address Inputs 

Outputs (Inputs) 

28 Vee 

27 A14 

26 Al3 

25 As 

Chip Enable Input 

Output Enable Input 

P~ogram Supply 
Voltage 

Vcc Supply Voltage 
(+5V) 

Ground 

~ MODE 

Read 

Output Deselect 

Standby 

Program 

Program Inhibit 

Program Verify 

* . H or L 

TC57256D-20 
TC57256D-25 

SILICON STACKED GATE MOS 

mA/5MHz and standby current to 1001lA. 
For program operation, the programming is achieved 

by using the high speed programming mode. Program 
supply voltage is 21 V which is the same voltage as 
TMM2764D and TMM27128D. The programming of 
TC57256D is accomplished within about one and a 
half minutes (typ.) TC57256D is fabricated with the 
CMOS technology and the N-channel silicon double 
layer gate MOS technology. 

• Single 5V power supply 
• Full static operation 
• High speed programming mode 
• Inputs and outputs TTL compatible 
• Piri compatible with ROM TC53257P and 

TMM23256P 
• Standard 28 pin DIP cerdip Package 

Vpp GNO Vee 00 01 02 03 04 05 06 07 

CE OE Vpp Vcc 0 0 -07 

(20) J22) (1) (28) (11_13,15_19) 
POWER 

L L 5V Data Out 

* H 5V 5V High Impedance 
. Active 

H * 5V High Impedance Standby 

L H Data In 

H * 21V 6V High Impedance Active 

L L Data Out 
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SYMBOL ITEM RATING 

Vee Vee Power Supply Voltage -0.6_ 7.0 

Vpp Program Supply Voltage -0.6_22.0 

Y,N Input Voltage -0.6 -7.0 

V, 10 Input/Output Voltage -0.6 - Vee + 0.5 
Po Power Dissipation 1.5 

TSOLDER Soldering Temperature Time 260·10 

TSTRG Storage Temperature -65 _125 

TOPR Operating Temperature -40 -85 

SYMBOL PARAMETER MIN. TYP. MAX. 
V,H Input High Voltage 2.2 - Vee +0.3 

V,L 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 

(Ta = -40 - 85°C, Vee = 5V ±5%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. 

III Input current Y,N =O-Vee - - ±10 

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

leeo2 I f == 1 MHz - - 10 

Ices 1 Standby Current 
CE = V,H - - 1 

lees2 CE = Vee -0.2V - - 100 

VOH Output High Voltage IOH = - 4OOIJA 2.4 - -
VOL Output Low Voltage IOL = 2.1mA - - OA 
IpPl Vpp Current Vpp = 0 ........ Vee + 0.3V - - ±10 

ILO Output,Leakage Current VOUT = OAV ........ Vee - - ±10 

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

SYMBOL PARAMETER 

tAee 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 
I nput Pulse Levels 
Timing Mesurement Reference Level 

TEST CONDITION 
TC57256D-20 

MIN. 
CE = OE = VIL -
OE = V,L -
CE ==V'L -
OE ==V'L 0 
CE == V,L 0 
CE = OE = V,L 0 

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

MAX. 
200 
200 

70 
60 
60 
-

TC57256D-25 
MIN. MAX. 

- 250 
- 250 
- 100 
0 90 
0 90 
0 -

Inputs O.BV and 2.0V, Outputs O.BV and 2.0V 

-470-

UNIT 
V 
V 
V 
V 

W 
°c . sec 

°c 
°c 

UNIT 

V 
V 
V 
V 

UNIT 

IJA 
mA 
mA 
mA 

/JA 
V 
V 

IJA 
IJA 

UNIT 

ns 
ns 
ns 
ns 
ns 
ns 



CAPACITANCE *(Ta = 25°C, f = 1MHz) 

SYMBOL PARAMETER TEST CONDITION 

CIN I nput Capacitance VIN = OV 

COUT Output Capacitance VOUT = OV 

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

TIMING WAVEFORMS (READ) 

tee 

toe 

PROGRAMOPEAATION 
D.C. RECOMMENDED OPERATING CONDITONS 

SYMBOL PARAMETER 

VIH Input High Voltage 

VIL I nput Low Voltage 

Vcc Vce Power Supply Voltage 

Vpp Vpp Power Supply Voltage 

MIN. 
-

-

MIN. 
2.2 

-0.3 
5.75 

20.5 

TC57256D-20 
TC57256D-25 

TYP. MAX. UNIT 
4 6 pF 
8 12 pF 

TYP. MAX. UNIT 
- Vcc + 0.3 V 
- 0.8 V 
6.0 6.25 V 

21.0 21.5 V 

D.C. and OPERATINtlCHARACTERISTICS (Ta = 25 ±5°C, Vee = 6V ±0.25V, Vpp = 21V ±0.5) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III I nput Current VIN = 0", Vee - - ±10 IJ.A 

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

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

Ice Vcc Supply Current - - - 30 mA 

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

A.C. PROGRAMM1NGCHARACTER1STICS (Ta = 25 ± 5°C, Vee = 6V ± 0.25V, Vpp = 21 V ± 0.5) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

tAS Address Setup Time - 2 - - IJ.s 
tAI-l Address Hold Time - 2 - - J.Ls 
teES CE Setup Time - 2 - - IJ.s 
tCEH CE Hold Time - 2 - - IJ.s 
tOES OE Setup Time - 2 - - IJ.s 
tOEH OE Hold Time - 2 - - IJ.s 
tos Data Setup Time - 2 - - IJ.s 
tOH Data Hold Time - 2 - - IJ.S 
tvs Vpp Setup Time - 2 - - IJ.s 
tpw I nitial Program Pulse Width CE = VIL. OE = VIH 0.95 1 1.05 ms 

toPW Overprogram Pulse Width Note 1 0.95 1 21 ms 
tDV CE to Output Valid OE = VIL - - 1 J.Ls 
tOF1 CE to Output in High-Z OE = VIL - - 150 ns 
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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 O.8V and 2.0V, Output 0.8V and 2.0V 

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

l[~'IIIfQ;jll~'':I'. 
(Vee = 6V ±O.25V, Vpp = 21V ± O.5V) 

VPP 

tvs 

PROGRAM 

INITIAL PROGRAM 

PROGRAM 
VERIFY 

PROGRAM 

OVER PROGRAM 

Note: 11} Vee must be applied simultaneously or before Vpp and cut off simultaneously or after Vpp. 
12} Removing the device from socket and setting the device in socket with Vpp = 21 V may cause per­

manent damage to the device. 
(3) The Vpp supply voltage is permitted up to 22V for program operation, so the voltage 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 pluse should not be exceeded 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) to the chip through the trans­
parent window. 

Then integrated does (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 

OPERATION INFORMATION 
The TC57256D's six operation modes are listed 

in the following table. Mode selection can be achieved 

CE OE 
MODE (20) (22) 

Read Operation 
Read L L 

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

Program Operation 
Program L H 

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

Note: H; VIH. L; VIL •• ; VIH or VIL 

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) control the output 
Quffers, independent of device selection. Assuming 
that CE = OE = VIL. the output data is valid at the 
outputs after address access time from stabilizing of 

TC572:56D~20 
TC57256D-25 

ultraviolet light intensity is a 12000 [/Jw/cm2] will 
reduce the exposure time to about 20 minutes. (In 
this case, the integrated does is 12000 [/Jw/cm2] x 
(20 x 60) [sec.] ~ 15 [w.sec!cm2 J .) 

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

by applying TTL level signal to all inputs. 

Vpp Vcc 0 0 ,..,07 POWER 
(1 ) (28) (11-13.15-19) 

Data Out Active 
5V 5V High Impedance Active 

High Impedance Standby 
Data In Active 

21V 6V High Impedance Active 
Data Out Active 

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

ad dress access time (!aCC). 
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 OE. 
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't10TPUT!DllltICT'MODI, 
Assuming thatCE = VIH or OE = VIH, the outputs 

will be in a high impedance state. So two or more 
TC57256D's can be connected together on a common 

STANDBY MOO:!;" 
The TC57256D has a low power standby mode 

controlled by the CE signal. By applying a high 
level to the CE input, the TC572560 is placed in 
the standby mode which reduce the operating current 

PROGRAM MOD & 
Initially, when received by customers, all bits 

of the TC572560 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 electri­
cally 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 

(+21 V) is applied to Vpp terminal, a high level CE 
inRut inhibits the TC572560 from being programmed . 

• Programming of two or more TC572560s 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 (+21 V) is applied to 
the Vpp terminal with Vee = 6V. 

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

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

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

to 100pA by applying MOS-high level (Vee) and then 
the outputs are in a high impedance state, independent 
of the OE inputs. 

The TC572560 is in the programming mode when 
the Vpp input is at 21 V and CE is at TTL-Low under 
OE = VIH. 

The TC572560 can be programmed any location 
at anytime eitehr individually, sequentially, or at 
random. 

The varify is accomplished with DE and CE at 
VIL· 

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 signa! 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, 
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 varified with Vee = Vpp 
= 5V. 

This high speed program algorithm allows the pro­
gramming of the TC572560 to be accomplished 
within one and a half minutes (typ.). 
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ADDRESS = 
NEXT ADDRESS 

OVERPROGRAM X PUI.SES OF 1 msec 
OR ONE PULSE OF Xml8C DURATION 
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tC!i;: 
1iC5:7~.>,. ~.., 

EleCfRlcS'CNATOAEMODE 
Electric signature mode allows to read out a 

code from TC57256D which identifies its manu­
facturer and device type. 

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

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

Manufacture Code VIL 1 0 0 

Device Code VIH 0 0 0 

Notes: A9 = 12V ± 0.5V 
Al - As, Alo - A14, CE, OE = VIL 

OUTLINE·DRAWINGS 
37.7 MAX. 

8.9 TYP. 

RO.64 

appl ied to address line A9 and the rest of address 
lines is set to VIL in read operation. Data output in 
this conditions is manufacturer code. Device code 
is identified when address Ao is set to 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 0, 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 

.... 
d 
+1 
N 
M 

2.54 ±0.25 1.3 ±O.25 

O.46~:~g 
Note' 

l '··2

4±O.3 ~ 

I. 

~'2 • .;g:lg 1 

17.4 MAX. 
I 

Note 2 

Note: 1. 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. 

2. This value is meesured at the end of leads. 
3. All dimensions are in millimeters. 

A""7Q 
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TOSHIBA MOS . MEMORY PRODU.CTS 
TMM2464AP 

!DESCRIPTIONI 

The Tl-lM2464AP / AF is a 8,192 word x 8 bit one time programmable read only memory, 
and molded in a 28 pin plastic DIP. 
The T~m2464AP/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 
TMM2764AD's. 
Once progra~ed, the TMM2464AP/AF can not be erased because of using plastic DIP 
without transparent window. 

!FEATURESI 

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

30mA(standby current) Max. 
o Low power standby mode: CE 
o Output buffer control : ITE 
o Fully static operation 

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

TMM2365P, TC5365P., 
o 28 PIN standard plastic package 

TIftJ.2464AP 
o 28 PIN flat package: TMH2464AF 

IPIN CONNtCIIONI (TOP VIEW) 

Vpp 1 
iBLOCK DIAGRAHI 

A12 
A7 

A6 
AS 
At", 

AS 
A2 

Al 
AO 

00 
01 
02 

IPIN NAMEsl 
AO tV A12 Address Inputs 
00 tV 07 Outputs (Inputs) 

Vce 
Pm! 
N.C. 

A8 
A9 
n.:l 
CE 
A10 
GEl 

07 
06 
05 
04 
03 

Ir.1OoE SELECTION I 

AO 
Al 
A2 
A3 
A4 
AS 
A6 
A7 
A8 
A9 

A10 
All 
A12 

PGH 
CE Chip Enable Input ~ MODE (27) 
OE Output Enable Read H Input 

Program Control Output Deselect * 
PGM 

Input Standby * 
N.C. No Connection Program L 

Program Supply Vpp * Voltage Program Inhibit 

VCC VCC Supply H 
Voltage (+5V) Program Verity H 

GND Ground *: 
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GND 

-

CE OE Vpp 
(20) (22) (1) 

L L 

* H 5V 

H * 
L * 
H * 
L H 

~2.5v 

L L 

H or L 

VCC 
(28) 

5V 

6V 

00 01 02 0:3 04 05 06 07 

ARRAY 
8192x8 bi ts 

00 tV 07 POHER 
(11 tV 13,15 tV 19 
Data Out 

Active 
High Impedance 

High Impedance Standby 

Data In 

High Impedance 
Active 

High Impedance 

Data Out 



MAXIMUM RATINGS 

SYHBOL ITEM RATING UNIT 

VCC VCC Power Supply Voltage -0.6 IV 7.0 V 
Vpp Program Supply Voltage -0.6 'V 14.0 V 

VIN Input Voltage -0.6 IV 7.0 V 

VOUT Output Voltage -0.6 IV 7.0 V 

PD Power Dissipation 1.5 W 

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

TSTRG • Storage Temperature -55 'V 150 °c 

TOPR • Operating Temperature o IV 70 °c 

READ OPERATION 

D.C. RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VIR Input High Voltage 2.0 - VCC+l.O 

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 2.0 Vee VCC+0.6 

D.C. and OPERATING CHARACTERISTICS 
(Ta=O IV 70°C, VCC=5V±5%, Unless othert.,ise noted) 

SYMBOL PARAMETER TEST C011HTION MIN. TYP. MAX. UNIT 

ILl Input Current VIN=O 'V Vce - - ±10 J,lA 

ICC1 Supply Current (Standby) CE=VIH - - 30 rnA 

ICC2 Supply Current (Active) CE=V1L - - 100 rnA 

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

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

IpP1 Vpp Current Vpp=O 'V V CC+O • 6 - - ±10 J,lA 

11.0 Output Leakage Current V OUT=O • 4 V 'V V CC - - ±10 J,lA 
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TMM2464AP 

A.C. CHARACTERISTICS 

(Ta=0"-'70°C, Vcc=5V±5%, Vpp=2.0V"-'VCC+0.6V, Unless otherwise noted) 

SYHBOL PARAMETER MIN. MAX. UNIT 

tACC Address Access Time - 200 ns 

tCE CE to Output Valid - 200 ns 

tOE OE to Output Valid - 70 ns 
tpGM PGH to Output Valid - 70 ns 

tDFI CE to Output to High-Z 0 60 ns 
tDF2 OE to Output to High-Z 0 60 ns 
t DF3 PGX to Output High-Z 0 60 ns 
tOR Output Data Hold Time 0 - ns 

AC TEST CONDITIONS 
• Output Load I TTL Gate and CL=IOOpF 
• Input Pulse Rise and Fall Times IOns Max. 
• Input Pulse Levels 0.45V to 2.4V 
• Timing Measurement Reference Level: Inputs 0.8V znd 2.0V, Outputs O.8V and 2.0V 

CAPACITANCE * (Ta=25°C, f=l~rnz) 

SYHBOL PAR..<\}fETER TEST CDr,'Tl)ITION MIN. TYP. I MAX. UNIT 

eIN Input Capacitance VIN=OV - 4 I 6 pF 

COUT Output Capacitance VOUT=OV - 8 ! 12 pF 

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

TItHNG WAVEFORHS 

AO-l:.l2 =x ~ I teE 

,\\\~'W M#/$~ CE 

! 
I 

/w~~;@/~ tOE 

,\\\~\\\~ CE 

I 
I I 

tpGM 

pm!' ~ 
t.t..CC 

HIGH Z HIGH Z 
00-07 
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HIGH SPEED PROGRAM OPERATION 

D.C. RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER MIN. TYP. HAX. UNIT 
VIR Input High Voltage 2.0 - VCC+1.0 V 

VIL Input Low Voltage -0.3 - 0.8 V 

Vce VCC Power Supply Voltage 5.75 6.0 6.25 V 
Vpp Vpp Power Supply Voltage 12.0 12.5 13.0 V 

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

SYMBOL PARAMETER TEST CO~i)ITION MIN. TYP. MAX. UNIT 
ILl Input Current VIN=O", Vee - - ±10 lJA 
VOR Output High Voltage I OH=-400lJA 2.4 - - V 

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

ICC VCC Supply Current - - - 100 rnA 

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

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

SYMBOL PARA..~TER TEST CONDITION MIN. TYP. MAX. UNIT 

tAs Address Setup Time - 2 - - lJs 

tAH Address Hold Time - 2 - i - lJS 

tCES eE Setup Time - 2 - - lJS 

tCEH CE Hold Time - 2 - - lJS 
tDS Data Setup Time - 2 - - lJs 

tDH Data Hold Time - 2 - - lJS 

tvs VPP Setup Time - 2 - - lJs 
tpw Program Pulse Width - 0.95 1.0 1.05 ms 
topw Additional Program Pulse Width Note 1 2.85 3.0 78.75 ms 
tOE OE to Output Valid - .- - 100 ns 
tDF2 OE to Output in High-Z CE=VIL - - 90 ns 

A.C. TEST CONDITIONS 
• Output Load 1 TTL Gate and CL (lOOpF) 
• Input Pulse Rise and Fall Time IOns Hax. 
• Input Pulse Levels 0.45V and 2.4V 
• Timing Measurement Reference Level: Input 0.8V and 2.0V, Output 0.8V and 2.0V 

Note 1: topw depend on the program pulse width which is required in the initial 
program. 
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TIMING WAVEFORMS (HIGH SPEED PROGruu~) 

ADDRESSES 

00-07 UNKNOWN Din STABLE 

I tDs I tDs 

I 

~I 1 r tOPW 

I 
I I 

I 

Vpp l////;,rbJ I 
I I PReORAl( 

?~OG;t.:'J.! VE.'l:tIFY PROGRAM 

INITIAL PROGRAM ADDITIONAL PRoaruuA 
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=12.5V may cause permanent damage to the device. 

I 

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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OPERATION INFORMATION 
The TMM2464AP/AF's six operation modes are listed in the following table. 

Mode selection can be achieved by applying TTL level signal to all inputs. 
In the read operation mode, a single 5V power supply is required and the 
levels required for all inputs are TTL. 

~ 
-- CE OE Vpp VCC PGH 00 'V 07 
(27) (20) (22) (1) (28) (11 'V 13, 15 'V 19) 

READ Read H L L Data Out 
OPERATION Output Deselect * * H 5V 5V High Impedance 
(Ta=O'V 70°C) Standby * H * High Impedance 

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

Program Inhibit l2.5V 6V 
H L H High Impedance 

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

Note: H; VIH, *; VIR or VIL 

READ r~ODE 

POWER 

Active 

Active 

Standby 

Active 

Active 

Active 

Acti\?e 

The TMM2464AP/AF has three control functions. The chip enable (CE) controls 
the operation pOvTer 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 PG~=VIH, the output data is valid at the outputs 
after address access time from stabilizing of all addresses. 
The GE 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 tpGH from the rising edge of PGM. 

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

So two or more T~~12464AP/AF can be connected together on a common bus line. 
tmen CE is decoded for device selection, all deselected devices are in lmv power 
standby mode. 

STANDBY MODE 

The THH2464AP/AF has a low power standby mode controlled by the CE signal. 
By applying a TTL high level to the CE input, the T~~12464AP/AF is placed in the 
standby mode which reduce the operating current from 100mA to 30mA, and then the 
outputs are in a high impedance state, independent of the OE and the PGM inputs. 

-484-



PROGRAM VERIFY MODE 
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. 

PROGRAM INHIBIT MODE 
Under the condition that the program voltage (+12.5V) is applied to Vpp 

terminal, a high level CE or PG11 input inhibits the TMN2464AP / AF from being 

programmed. Programming of two or more T~~f2464AP/AF in parallel with different 

data is easily accomplished. That is, all inputs except for CE or PGM may be 

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

PGM of the desired device only and TTL high level signal is applied to the 

other devices. 

HIGH SPEED PROGRA~1MING MODE 
The device is set up in the high speed programming mode when the program­

ming voltage (+12.5V) is applied to the V?? terminal with VCC=6V and PGM=V1H. 

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

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

verified by using Program Verify Hode. 

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

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

gram 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. 
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HIGH SPEED PROGRAM MODE FLOW CHART 

ADDRESS -
NEXT ADDRESS 

OVERPROGRAM 3X PULSES OF lms~ 
OR ONE PULSE OF 3Xmsec DURATION 

NO 
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IELECTRIC SIGNATURE MODEl 

Electric signature mode allows to read out a code from T~m2464AP/AF 

which identifies its manufacturer and device type. 

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

TM}12464AP/AF by using this mode before program operation and automatically set 

program voltage (Vpp) and algorithm. 

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

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

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

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

The following table shows electric signature of TMM2464AP/AF. 

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

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

Device Code VIR 0 1 0 1 0 0 1 0 52 

Notes: A9=12V±O.SV 

Al 'V A8, AlO'V A12, CE, OE=VIL PGH=VIH 
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OUTLINE DRAWINGS (T~r2464AP) 

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

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

2.54(.1 00)±0.25(.01 0) 

0.5(.020)±0.15(.006) 

1.4(.055)±0.15(.006) 

it 5.2~600ITYP. ,I 

0 25(010)+0.1 (.004) 
. . -0.05(.002) 

I 17.4(.685)MAX. I • • 

Note 1. Each lead pitch is 2. 54!!'.!!!. All leads are locG.tec "dthin O. 2S!Z!l 

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

leads. 

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

3. All dimensions are in millimeters. 
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OUTLINE DRAWINGS (TMM2464AF) 

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

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

18.9(.744)MAX. 

~ 
o 
3-
o 
+1 
~ 
o 
3-
o 

N 
o 
o 
it 
o 

TMM2464AP 

Unit in mm (inches) 

* 11.8i.465I±O.3i·01 21 I ~~ ~ 14 · 
d~ ~ 

.. I 1..,.5i.059I±O.4i.O 161 

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

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

No.28 leads. 
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IOESCRI PTIONI 

The TMM24l28AP / AF is a 16,384 word x 8 bit one time programmable read only memory, 
and molded in a 28 pin plastic DIP. ~lli24l28AP/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 TMM27l28AD's. Once programed, the TMM24128AP/AF can net be erased because of 
using plastic DIP without transparent window. 

IFEATURESI 

• Single 5 volt power supply • Single location programming 
• Fast access time: 200ns (Max.) • Three state outputs 
•. Power dissipation: 100mA (active current) Max. • Inputs and outputs TTL compatible 

30mA(standby current) Max. • Compatible with TMM27l28AD and 
MASK ROM TMM23l28P • Low power standby mode: CE 

• Output buffer control : OE 
• Fully static operation 
• High speed programming mode 

• 28 PIN standard plastic package 
: ~1M24l28AP 

• 28 PIN flat package: TMM24l28AF 

\BL-oCK OIAGRAf41 
Vee 
Pml 
A1S 
A8 

A5 A9 
A4 All 
AS IDT 
.402 

Al alI 
AO 07 

00 06 

01 05 
02 04 

GND 03 

IPIN NAMESI 
AO 'V A13 Address Inputs 
DO 'V D7 Outputs (Inputs) 

CE Chip Enable 
Input 

OE Output Enable 
Input 

PGM Program Control 
Input 

Program Supply Vpp Voltage 

VCC Supply 
Vce Voltage (+5V) 
GND Ground 

Vpp GND Vee 

AO 
Al 
A2 
A3 
A4 
AS 
A6 
A7 
A8 
A9 

AIO 
All 
Al2 
A13 

IMOOE SELECTION I 

~ MODE 

Read 
Output Deselect 
Standby 
Program 

Program Inhibit 

Program Verify 

PGM 
(27) 
H 

* 
* 
L 

* 
H 

H 
*: 
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CE OE VPP 
(20) (22) (1) 

L L 

* H 5V 
H * 
L * 
H * 
L H ~2.5V 

L L 
H or L 

00 010203040506 07 

16,384 X 8 bit 

Vec 00 'V 07 
POweR 

(.28) (11 'V 13,15 'V "19) 

Data Out 
Active 

5V High Impedance 
High Impedance Standby 

Data In 
High Impedance 

6V Active 
High Impedance 

Data Out 



MAX IMUM RATINGS 

SYMBOL ITEM RATING UNIT 

VCC VCC Power Supply Voltage -0.6'V7.0 V 

Vpp Program Supply Voltage -0.6'V 14.0 V 

VIN Input Voltage -0.6'V7.0 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 O'V 70 °c 

READ OPERATION 

D.C. RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VIH Input High Voltage 2.0 - VCc+l. O V 

VIL Input Low Voltage -0.3 - 0.8 V 

VCC VCC Power Supply Voltage 4.75 5.00 5.25 V 

Vpp Vpp Power Supply Voltage 2.0 Vee Vec+O· 6 V 

D.C. and OPERATING CHARACTERISTICS 
(Ta=O'V 70°C, VCC=5V±5% Unless otherwise noted) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 
ILl Input Current VIN=O 'V VCC - - flO lolA 

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

ICC2 Supply Current (Active) CE=VIL - - 100 mA 

VOH Output High .Voltage IOH=-4OOlolA 2.4 - - V 

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

IpPl Vpp Current Vpp=O 'V VCC+O.6 - - flO lolA 

ILO Output Leakage Current VOUT=0.4V'V VCC - - flO lolA 



A.C. CHARACTERISTICS 
(Ta=0'U70°C, VCC=SV±S%, Vpp=2.0V'VVCc+O.6V, Unless otherwise noted) 

SYHBOL PARAMETER MIN. MAX. UNIT 

tACC Address Access Time - 200 ns 

tCE E[ to Output Valid - 200 ns 

tOE OE to Output Valid - 70 ns 
tpGM PGM to Output Valid - 70 ns 

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

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

A.C. TEST CONDITION 
• Output Load 1 TTL Gate and CL=lOOpF 
• Input Pulse Rise and Fall Time IOns Max. 
• Input Pulse Levels 0.45V to 2.4V 
• Timing Measurement Reference Level: Inputs 0.8V and 2.0V, Outputs 0.8V and 2.0V 

CAPACITANCE * (Ta=25°C, f=IMHz) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

CIN Input Capacitance VIN=OV - 4 6 pF 

COUT Output Capacitance VOtrr-OV - 8 12 pF 

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

TIMING WAVEFORMS 

4 AO-Al.3 

tCE 

rl CE ~\\\\'i 
I 

tOE 
OE 

tPG!O{ 

roM 

tACC 

HIGH Z HIGH Z 
00-07 DATA OUTPUTS 
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HIGH SPEED PROGRAM OPERATION 

D.C. RECOMMENDED OPERATING CONDITIONS' 
SYMBOL PARAMETER MIN. TYP. MAX. UNIT 
VIH Input High Voltage 2.0 - VCc+1.0 V 

VIL Input Low Voltage -0.3 - '0.8 V 

VCC VCC Power Supply Voltage 5.75 6.0 6.25 V 
Vpp Vpp Power Supply Voltage 12.0 12.5 13.0 V 

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

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 
ILl Input Current VIN=O '" VCC - - ±10 llA 
VOH Output High Voltage ~OH"'-400llA 2.4 - - V 

VOL Output Low Voltage I OL=2.lIDA - - 0.4 V 
ICC VCC Supply Current - - - 100 IDA 

IpP2 Vpp Supply Current Vpp"'13.0V - - 50 mA 

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 - - llS 
tAB Address Hold Time , - 2 - - lls 
tCES CE Setup Time - 2 - - lls 

teEn CE ?old. Ti:::.e - 2 - - ~s 

tDS Data Setup Time - 2 - - lls 
tDH Data Hold Time - 2 - - lls 
tvs Vpp Setup Time - 2 - - llS 
tpw Program Pulse Width - 0.95 1.0 1.05 ms 

topw Additional Program Pulse Width Note 1 2.85 3.0 78.75 ms 

tOE OE to Output Valid - - - 100 ns 

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

A.C. TEST CONDITIONS 
Output Load 1 TTL Gate and CL(lOOpF) 
Input Pulse Rise and Fall Time IOns Max. 
Input Pulse Levels O.45V and 2.4V 
Timing Measurement Reference Level: Input 0.8V and 2.0V, Output 0.8V and 2.0V 

Note 1: topw depens on the program pulse width which is required in the initial 
program. 
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TIMING WAVEFORMS (HIGH SPEED PROGRAM) 

t 

Din STABLE 

tOPW 

VPP 
tvs 

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 l4V for program opera­
tion, 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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OPERATION INFORMATION 
The TMM24l28AP/AF's six operation modes are listed in the following table. 

Mode selection can be achieved by applying TTL level signal to all inputs. 
In the read operation mode, a single 5V power supply is required and the levels 
required for all inputs are TTL. 

--------- PGM CE OE Vpp VCC 00'" 07 
POW~:H 

(27) (20) (22) (1) (28) (11",13, 15", 19) .- --.-
READ Read H L L Data Out Activ2 
OPERATION Output Deselect * * H 5V 5V High Impedance Active 
(Ta=O", 70°C) Standby * H * High Impedance Standby 

--
PROGRAM Program L L * Data In Active 

OPERATION * H * High Impedance Active 
Program Inhibit l2.5V 6V 

(Ta=25±5°C) H L H High Impedance Active 

Program Verify H L L Data Out Active 

Note: H; VIH, 

READ MODE 
The TMM24l28AP/AF 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 selecticn. 
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. 
The CE to output valid~CE) 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 CE. 
And assuming that CE=OE=VIL and all addresses are valid, the output data is valid at 
the outputs after tpGM from the rising edge of PGM. 

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

So two or more TMM24l28AP/AF can be connected together on a common bus line. 
When CE is decoded for device selection, all deselected devices are in low power 
standby mode. 

STANDBY MODE 
The TMM24l28AP/AF has a low power standby mode controlled by the CE signal. 

By applying a TTL high level to the CE input, the TMM24l28AP/AF is placed in the 
standby mode which reduce the operating current from 100mA to 30mA, and then the 
outputs are in a high impedance state, independent of the OE and the PGM inputs. 
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PROGRAM VERIFY MODE 

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. 

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 being 

programmed. Programming of two or more TMM24128AP/AF in parallel with different 

data is easily accomplished. That is, all inputs except for CE or PGM may be 

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

PGM of the desired device only and TTL high level signal is applied to the other 

devices. 

HIGH SPEED PROGRAMMING MODE 

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

ing voltage (+12.5V) is applied to the Vpp terminal with VCC=6V and PGM=VIH. 

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

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

verified by using Program Verify Mode. 

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

and then programmed 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 w~dth 3 times that needed for programming is applied. 

w~en 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 

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

NO 
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TMM24128AP 

IELECTRIC SIGNATURE MODEl 

Electric signature mode allows to read out a code from TMM24l28AP/AF which 

identifies its manufacturer and device type. 

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

TMM24l28AP/AF by using this mode before program operation and automatically set 

program voltage (Vpp) and algorithm. 

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

rest of address lines is set to VIL in read operation. Data output in this 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 TMM24l28AP/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 I 1 0 0 0 98 

Device Code VIH I I 0 I 0 0 I I D3 

Notes: A9=12V±0.5V 

AI'\. A8, AlD '\ .. A13, cr, CE=VIL PGH=VIH 
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TMM24128AP 

OUTLINE DRAWINGS (TMM24128AP) 

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

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

37.4(1.472)MAX. 1;;'5.24
1
.
600

llYP. ,I 

0.5(.020)±0.1 5(.006) 

1.4(.055)±0.1 5(.006) 
2.54(.1 00)±0.25(.0 10) 

I 17.4(.685)MAX. I . ~ 

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

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

leads. 

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

3. All dimensions are in millimeters. 
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OUTLINE DRAWINGS (TMM24l28AF) 

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

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

18.9(.744)MAX. 

~ 
o 
3-
ci 
+1 
~ 
o 
3-
ci 

N 
o 
q 
lj) 
o 

TMM24128AP 

Unit in mm (inches) 

~~ ~ ".B(.465)±O.3(.O,2) I 
lj) I- ~ 
d~ ~ 

.1 L 1.5(.059)±O.4(.O 16) 

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 PRODUCTS 
32,763 WORD X 8 BIT ONE TIME 
PROGRAMMABLE READ ONLY MEMORY 

SILICON STACKED GATE MOS 

OESCRI PTION 

TM M24256AP/ AF 

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. 
The electrical characteristics and programming method are the same as U.V. EPROM TMM27256AD's. 
Once programmed, the TMM24256AP/AF can not be erased because of using plastic DIP without transparent window. 

FEATURES 

• Fast access time : 200ns 
• Low power dissipation 

Active : 1 00 mA 
Standby : 30 mA 

• Single 5V power supply 

PIN CONNECTION (TOP VIEW) 

vPP VCC 

A12 A14 

A7 A13 

A6 A8 

AS Ag 

A4 A11 

A3 OE 

A2 AlO 

A1 CE 

Ao °7 
00 06 

01 Os 

02 04 

GND 03 

PIN NAMES 

Ao~A14 Address Inputs 

00~07 Outputs (Inputs) 

CE Chip Enable Input 

OE Output Enable Input 

VPP Program Supply Voltage 

VCC VCC Supply Voltage (+SV) 

GND Ground 

• Fully static operation 
• High speed programming mode 
• Inputs and outputs TTL compatible 
• Pin compatible with ROM TC53257P, TMM23256P, 

EPROM TMM27256D/AD and TC57256D 
• Standard 28 pin DIP plastic package: TMM24256AP 
• Plastic Flat Package : TMM24256AF 

BLOCK DIAGRAM 

vpp GND VCC 03 04 Os 06 07 

OE 

CE 

AO 
A1 
A2 
A3 
A4 
As 
A6 
A7 MEMORY CELL 
A8 ARRAY 
Ag 32,768X8 bits 

A10 
A11 
A12 
A13 
A14 

MODE SELECTION 

~ ',CE OE Vpp VCC 00~07 POWER 
MODE (20) (22) (1 ) (28) (11 ~13, 1 5~19) 

Read L L Data Out Active 
Output Deselect * H SV SV High Impedance 

Standby H * High Impedance Standby 

Program L H Data In 

Program Inhibits H H 12.SV 6V High Impedance Active 

Program Verify * L Data Out 

* H or L 
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TMM24256AP/ AF 
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 I Output Voltage -0.6-7.0 V 

Po 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 V 

VIL Input Low Voltage -0.3 0.8 V 

VCC VCC Power Supply Voltage 4.75 5.00 5.25 V 

Vpp Vpp Power Supply Voltage 2.0 VCC VCC+0.6 V 

D.C. and OPERATING CHARACTERISTICS (Ta=O~70°C, VCC=5V±5%) 

SYMBOL PARAMETER CONDITION MIN. TYP. MAX. UNIT 

III Input Current VIN=O-VCC ±10 JJ.A 

ICC1 Supply Current (Standby) CE =VIH 30 mA 

ICC2 Supply Current (Active) CE =VIL 100 mA 

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

VOL Output Low Voltage IOL =2.1mA 0.4 V 

IpP1 Vpp Current Vpp=0-VCC+0.6V ±10 JJ.A 

ILO Output Leakage Current VOUT=O.4V-VCC ±10 JJ.A 
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TMM24256AP/AF 
A.C. CHARACTERISTICS (Ta=O~70°C, VCC=5V±5%, Vpp=2.0V~VCC+O.6V) 

SYMBOL PARAMETER 

tACC Address Access Time 

tCE CE to Output Valid 

tOE OE to Output Valid 

tDF1 CE to Output in High-Z 

tDF2 OE to Output in High-Z 

tOH Output Data in Hold Time 

A.C. TEST CONDITIONS 

• Output Load 
• Input Pulse Rise and Fall Times 
• I nput Pulse Level 

TEST CONDITION MIN. 

CE=OE=VIL 

OE=VIL 

CE=VIL 

OE=VIL 0 

CE=VIL 0 

CE=OE=VIL 0 

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

MAX. 

200 

200 

70 

60 

60 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

• Timing Measurement Reference Level Inputs O.BV and 2.0V, Outputs O.BV 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) 

HIGH Z 

MIN. TYP. 

4 

8 

MAX. UNIT 

6 pF 

12 pF 



PROGRAM OPERATION 

D.C. RECOMMENDED OPERATING CONDITIONS 

~ 

SYMBOL PARAMETER MIN. TYP. MAX. 

VIH Input High Voltage 2.0 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. 

III Input Current VIN=O-VCC 

VOH Output High Voltage IOH=-400pA 2.4 

VOL Output Low Voltage IOL =2.1mA 

ICC VCC Supply Current 

IpP2 VPP Supply Current Vpp=13.0V 

VID A9 Auto Select Voltage 11.5 12.0 

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

SYMBOL PARAMETER 

tAS Address Setup Time 

tAH Address Hold Time 

tCES CE Setup Time 

tCEH CE Hold Time 

tOES OE Setup Time 

tos Oata Setup Time 

tOH Oata Hold Time 

tvps VPP Setup Time 

tvcs VCC 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 

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

TEST CONDITION 

CE=VIL, OE=VIH 

Note 1 

CE=VIH 

CE=VIH 

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

MIN. TYP. 

2 

2 

0 

0 

2 

2 

2 

2 

2 

0.95 1 

2.85 3 

Input O.BV and 2.0V, Output O.BV 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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UNIT 

V 

MAX. UNIT 

±10 pA 

V 

0.4 V 

120 mA 

50 mA 

12.5 V 

MAX. UNIT 

Jls 

Jls 

ns 

ns 

JlS 

JlS 

Jls 

JlS 

JlS 

1.05 ms 

78.75 ms 

150 ns 

130 ns 



TIMING WAVEFORMS (PROGRAM) 

(VCC=6V±O.25V, Vpp=12.5V±O.5V) 

vPP 
tvps 

vcc tvcs 

TMM24256AP/AF 

PROGRAM 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 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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T:MM24256AP/AF 
OPERATION INFORMATION 

The TMM24256AP/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 OO~07 

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

Read L L Data Out Active 
Read Operation 

Output Deselect * H SV SV High Impedance Active 
(Ta=O~70'C) 

Standby H * High Impedance Standby 

Program L H Data In Active 
Program Operation 

Program Inhibit H H 12.SV 6V High Impedance Active 
(Ta=2S±S'C) 

Program Verify * L Data Out Active 

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

READ MODE 

The TMM24256AP/AF has two control functions. The chip enable (CE) controls the operation power 
and should be used for device selection. 
The output enable (OE) control the output buffers, independent of device selection. Assuming the 
CE=OE=VIL, the output data is valid at the outputs after address access time from stabilizing of all 
addresses. 
The CE to output valid (tCE) is equal to the address access time (tACC)· 
Assuming that CE=VIL and all addresses are valid, the output data is valid at the outputs after tOE from 
the falling edge of OE. 

OUTPUT DESELECT MODE 

Assuming that CE=VIH or OE=VIH, the outputs will be in a high impedance state. So two or more 
TMM24256AP/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 MODE 

The TMM24256AP/AF has a low power standby mode controlled by the CE signal. By applying a 
high level to the CE inputs, the TMM24256AP/AF is placed in the standby mode which reduces the 
operating current to 30mA from 1 OOmA (about 70% reduction) and the outputs are in a high impedance 
state, independent of the OE inputs. 
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TMM24256AP/AF 
PROGRAM MODE 

Initially, when received by customers, all bits of the TMM24256AP/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 TMM24256AP/AF is in the programming mode when the Vpp input is at 12.5V and CE is at TIL­
Low level under OE=VIH. 
The TMM24256AP/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 VIH or VIL. 

PROGRAM INHIBIT MODE 

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

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 TIL low level 1 ms pulse to the CE input after 
addresses and data are stable. Then the programmed data is verified by using Program Verify Mode. 
If the programmed data is not correct, another program pulse of 1 ms 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 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. 
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';"::~~;:~;::~}';~;'l' ' 
"'~MWifi~56A"/AF 

HIGH SPEED PROGRAM MODE FLOW CHART 

NG 

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

NO 
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TMM24256AP/AF 
ELECTRIC SIGNATURE MODE 

Electric signature mode allows to read out a code from TMM24256AP/AF which identifies its 
manufacturer and device type. 
The programming equipment may read out manufacturer code and device code from TMM24256AP/AF 
by using this mode before program operation 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 the address 
lines are set to VI L for 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. 

~ 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 0 1 0 1 0 1 0 0 54 

Notes: A9=12V±O.5V 
A1~A8, A10~A14, CE, OE=VIL 
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TMM24256AP/AF 
OUTLINE DRAWING (TMM24256AP) Unit in mm (inches) 

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

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

37.4(1.472)MAX. 

025(010)+0.1 (.004) 
. . -0.05(.002) 

0.5(.020)±0.15(.006) 

1.4(.055)±0.1 5(.006) 
2.54(.1 00)±0.25(.0 10) 

I.. 17.4(.685)MAX. .! 

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. 



OUTLINE DRAWING (TMM24256AF) 

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

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

18.9(.744)MAX. 

TMM24256AP/AF 

;;:r 
o 
3-
ci 
+1 
;;:r 
o 
3-
ci 

N 
o 
q 
iD 
o 

Unit in mm (inches) 

~ 11.8(.4651±O.3(.O 121 I ~~ iD ,4 ~ 

;~ ~ 
.1 1 .. 1.5(.0591±O.4(.0161 

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 PRODUCTS 
64K BIT (8K WORD X 8 BIT) MASK ROM 
N-CHANNEL SILICON GATE 

DESCRIPTION 

The TMM2365P is a 65536 bit fully static read 
only memory organized as 8192 words by 8 bits with 
a low bit cost, thus being most suitable for use in 
programming of production apparatus using micro­
processor. 

The TMM2365P is fully compatible with a 64 K 
bits EPROM TMM2764D, so completely replace 
EPROM socket. 

The TMM2365P also features an automatic stand­
by power mode. When deselected by Chip Enable 

FEAtURES 

• Single 5V power Supply 
• Access Ti me: 200ns max. 
• Power Dissipation 

Average Current: 1 OOmA max. 
Standby Current: 25mA max. 

• I nput and Output: TTL Compatible 

TMM2365P 

(CE 1 - 3/CE, - 3), the operating current is reduced 
from 100mA (MAX) to 25mA(MAX). Output Enable 
(OE) is effective in preventing data confliction of a 
common bus line. 

The TMM2365P is fabricated with ion implanted 
N-channel silicon gate technology. This technology 
allows a production of high performance. 

The TMM2365P is moulded in a 28 pin standard 
plastic package, 0.6 inch in width. 

• Three State Outputs: Wired OR Capability 

• Output Buffer Control: OE 
• Programmable Chip Enable: CE, ICE, , CE2 /CE 2 

CE 3 /CE 3 

Easy Memory Expansion 

• Compatible with 64K EPROM TMM2764D 

PIN CONNECTION. BLOCK. DIAGRAM 

N. c. 
Al2 2 
A7 3 
A6 4 
As 5 
A4 6 
A3 7 
A2 8 
Al 9 

Ao 10 
Do 11 
DI 12 
O2 13 

GNO 14 

PIN NAMES 
Ao '"" AI2 

Do'"" D7 

OE 

CE I /CE I ,CE 2/ 
CE2 ,CE 3 /CE 3 

N. C. 

Vec 
GND 

vee 
CEI/CEI/NC 
CE2/CE2/NC 

As 
A9 

~ Al1 
w OE 
> 
c.. AIO 
0 CE3/CE3 t: 

D7 
18 D6 

17 Ds 
16 D4 

15 D3 

Address inputs 

Data outputs 

Output enable input 

Chip enable inputs 

No connection 

Power supply terminal 

Ground 

Ao 
Al 

(/) 

A2 a: 
w 

A3 u.. 
u.. 

A4 ::J 
co 

As l-
::J 

A6 c.. 
~ 

A7 (/) 

As 
(/) 
w 

A9 
a: 
0 

AIO 
0 
<{ 

Al1 
AI2 

Vee GNO 

5 

(/) 

a: 
W 
0 
a: 
0 

8 u 
w 
0 
~ 
0 
a: 

OUTPUT BUFFERS 

COLUMN 
DECORDERS 

32x8 

MEMORY CELLS 
256 x 32 x 8 



SYMBOL ITEM RATING UNIT 

Vcc Power Supply Voltage -0.5 - 7.0 V 

VIN, VOUT I nput and Output Voltage -0.5 - 7.0 V 

TOPR Operating Temperature 0- 70 °c 

TSTG Storage Temperature -55 - 150 °c 

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

Po Power Dissipation (Ta = 70°C) 1.0 w 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

VIH I nput High Voltage - 2.0 - Vcc+ 1 V 

VIL Input Low Voltage - -0.5 - 0.8 V 

VCC Power Supply Voltage - 4.5 5.0 5.5 V 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

IIH Input High Cu.rrent VIN = 5.5V - 10 IJ.A 

IlL I nput Low Current VIN = GND - -10 IJ.A 

VOH Output High Voltage IOH = -4001J.A 2.4 - V 

VOL Output Low Voltage IOL = 3.2mA - 0.4 V 

ILO Output Leakage Current OV s: VOUT ~ Vcc -10 10 IJ.A 

ICCl Standby Current CE = 2.0V, CE = 0.8V - 25 mA 

ICC2 Average Current tcYc=200nS,IOUT=OmA - 100 mA 

SYMBOL PARAMETER MIN. MAX. UNIT 

tACC Access Time - 200 ns 

tCE Output Delay Time from CE 1-3/CE 1-3 - 200 ns 

tOE Output Delay Time from OE - 70 ns 

too Output Turn off Delay - 60 ns 

tCYC Cycle Time 200 - ns 

• Output Load : lTTL Gate + 100pF • Timing Measurement Reference Levels : 

• Input Rise and Fall Times (10% - 90%) : 5 ns 

• Input Pulse Levels : 0.8 - 2.2V 
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TMM2365P 

CAPACITAN.CE (Ta = 25°C, f = 1MHz) 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

CIN I nput Capacitance VIN = A.C. GND - 8 pF 

COUT Output Capacitance VOUT = A.C. GND - 10 pF 

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

riMING WAVEFORMS 

CYC 

) ADDRESS STABLE X 
tACC 

CEI - 3 

X CEI - 3 X 
tCE 

\ I 
tOE 

too 

Do -7 /X"XIXX DATA VALID 1\. 
'WlXII~ -V 

Note: tOD is specified from DE or CE/CE, whichever occurs first. 

The TMM2365 has self substrate-bias generator 
internally. So a minimum 100~s time delay is 

required after the application of Vee (4.5 - 5.5V) 
before proper device operation is aeh ieved. 
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TMM2365P 

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

R1.5 

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

~ 37.4MAX. I ~ 

f'~--~--+--
.I~ 

2.~'O.25 .11. 
0.5±0.15 

1.4±0.15 0.2MAX. 
---~ 

Z 
~ 
N 
M 

Unit in mm 

15.24 TYP. 

025+0 .1 
. -0.05 

I. 17.4MAX. .1 
Note : Each lead pitch is 2. 54mm. All leads are located within 0.2 5mm of their true longitudinal position with respect 

to No.1 and' No. 28 leads. 
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TOSHIBA MOS MEMORY PRODUCTS 
64K BIT (8K WORD X 8 BIT) MASK ROM 
N-CHANNEL SILICON GATE MOS 

DESCRIPTION 

The TMM2366P is a 65536 bit fully static read 
only memory organized as 8192 words by 8 bits with 
a low bit cost, thus being most suitable for use in 
programming of production apparatus using micro­
processor. 

The TMM2366P also features an automatic standby 
power mode. When deselected by Chip Enable (CEI 
CE), the operating current is reduced from 100mA 
(MAX) to 25mA (MAX). 

FEATURES 

• Single 5V power Supply 
• Access Time: 200ns max. 
• Power Dissipation 

Average Current: 100mA max. 
Standby Current: 25mA max. 

TMM2366P 

The TMM2366P is fabricated with ion implanted 
N-channel silicon gate technology. 
This technology allows a production of high perform­
ance. 
The TMM2366P is moulded in a 24 pin standard 
plastic package, 0.6 inch in width. 

• Input and Output: TTL Compatible 
• Three State Outputs: Wired OR Capability 
• Programmable Chip Enable: CE/CE 
• Compatible with TMS4764 

PIN CONNECTION BLOCK DIAGRAM 

Ao "'" AI2 

Do"'" D7 

CE/CE 

Vee 
GND 

Address inputs 

Data outputs 

Chip enable input 

Power supply terminal 

Ground 

vee 
A8 

A9 
A\2 

CE/CE 
AIO 
All 
07 

0 6 

Ds 

0 4 

0 3 

CE/CE 

Ao 
AI 
A2 
A3 
A4 
As 

A6 
A7 
As 
A9 
AIO 
All 
AI2 

/::'"l-l 

Control 
Circuit 

vee GND 

5 

256 

Output 
Buffers 

Memory Cells 
256 x 32 x 8 



SYMBOL ITEM RATING UNIT 

Vee Power Supply Voltage -0.5-7.0 V 

VIN, VOUT Input and Output Voltage -0.5-7.0 V 

TOPR Operat i ng T em peratu re 0-70 °c 

TSTRG Storage Temperature -55 -150 °c 

TSD Soldering Temperature Time 260·10 °c • sec 

PD Power Dissipation (Ta = 70°C) 1.0 w 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

VIH Input High Voltage - 2.0 - VCc+ 1 V 

VIL Input Low Voltage - -0.5 - 0.8 V 

Vcc Power Supply Voltage - 4.5 5.0 5.5 V 

. 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

IIH Input High Current VIN = 5.5V - 10 /J.A 

IlL Input Low Current VIN = GND - -10 /J.A 

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

VOL Output Low Voltage IOL = 3.2mA - 0.4 V 

I LO Output Leakage Current OV ~ VOUT ~ Vcc -10 10 /J.A 

ICCl Standby Current CE = 2.0V, CE = 0.8V - 25 mA 

leC2 Average Current tCYC = 200ns, lOUT = OmA - 100 mA 
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SYMBOL PARAMETER MIN. MAX. UNIT 

tACC Access Time - 200 ns 

tCE Output Delay Time from CE/CE - 200 ns 

too Output Turn off Delay - 60 ns 

tCYC Cycle Time 200 - ns 

• Output Load : 1TTL Gate + 100pF 

• Input Rise and Fall Times (10% '" 90%) : 5 ns 

• Input Pulse Levels : 0.8'" 2.2V 

• Timing Measurement Reference Levels : Input; 'IV and 2.0V 

Output; 0.8V and 2.0V 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

CIN Input Capacitnace VIN = AC. GND - 8 pF 

COUT Output Capacitance VOUT == AC. GND - 10 pF 

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

tCYC 

)( ADDRESS STABLE ~ 
tACC 

CE 

CE/CE 
~ CE ) 

tCE too 

~r-
OATAVALIO 

~I\. 

'?ilifl\o ..=.V 

0 0 -07 

POWER ON 

The TMM2366 has a self substrate-bias generator 
internaly. So a minimum 100 ps time delay is 

required after the application of Vcc (4.5 - 5.5V) 
before proper device operation isachieved. 
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24 23 22 21 20 1 9 18 1 7 16 1 5 14 13 

R1.5 

89101112 

2.54 ± 0.25 

0.5 ± 0.15 

1.4 ± 0.15 

I 

15.24 TYP. I 
~. 

\,,----+-~1 
W 

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.24 leads. 
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TOSHIBA MOSMEMORY PRODUCTS 
128K BIT (16K WORD X 8 BIT) MASK ROM 
N-CHANNEL SILICON GATE 

DESCRIPTION 

The TMM23128P is a 131,072 bit read only 
memory organized as 16,384 words by 8 bits with 
low bit cost, thus being suitable for use in program 
memory for microprocessor and character generator. 

The TMM23128P is fully compatible with a 128K 
bits EPROM TMM27128D, so completely replace 
EPROM socket. 

The TMM23128P also features an automatic 

FEATURES 
• Fully Static Operation 
• 16,384 word x 8 bit Structure 
• Single 5V Power Supply 
• tACC = 200ns Max. 
• Topr =0-70°C 
• Icc ope == 80mA Max. 
• ICC sby = 20mA Max. 

PIN CONNECTION 

NC 

PIN NAMES 

Ao "" Au Address Inputs 

Do -07 Data Outputs 

AS 

A9 

Au 
OE 

AIO 

CE2/CE2 

07 

06 

CE I -2 /CEI- 2 Chip Enable Inputs 

OE Output Enable Input 

NC No Connection 

Vcc 5V Power Supply 

Vss Ground 

TMM23128P 

standby power mode. When deselected - by Chip 
Enable (CE1, 2/CE1, 2), the operating current is 
reduced form 80mA (Max.) to 20mA (Max.). Output 
Enable (OE) is effective in preventing data confliction 
of a common bus line. The TMM23128P is fabricated 
with ion implanted N-channel silicon gate technology. 
The TMM23128P is moulded in a 28 pin standard 
plastic package, 0.6 inch in width. 

• Input and Output TTL Compatible 
• Three State Outputs 
• Programmable Chip Enable 
• Pin Compatible with EPROM TMM27128D 
• 28 pin 600 mil. width DIP Plastic Package 

BLOCK DIAGRAM 

OEO-------------------~ 
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SYMBOL ITEM RATING UNIT 

Vce PoWer Supply Voltage -0.5 - 7.0 V 

VIN. VOUT Input and Output Voltage -0.5 -7.0 V 

PD Power Dissipation (Ta = 70°C) 1.0 w 
TOPR Operating Temperature 0-70 °c 

TSTG Storage Temperature -55 -150 °c 

TSOlDER Soldering Temperature· Time 260·10 °c . sec 

SYMBOL ITEM MIN. MAX. UNIT 

Vec Power Supply Voltage 4.5 5.5 V 

VIH Input High Voltage 2.2 Vcc + 1 V 

Vil Input Low Voltage -0.5 0.8 V 

SYMBOL ITEM CONDITIONS MIN. MAX. UNIT 

liN I nput Current OV~VIN SVcc - ±10 JJ.A 

IlO Output Leakage Current OV ~ VOUT ~ Vcc - ±10 JJ.A 

IOH Output High Current VOH = 2.4V -400 - JJ.A 

IOl Output Low Current VOL = O.4V 3.2 - mA 

Icc ope Operating Current Min. Cycle - 80 mA 

fCC sby Standby Current Note 1 - 20 mA 

Note 1: Standby state occutl when either CE1/CE lor CEz/CEZ Is disenabled. 

(Ta = 25°C, f = 1MHz) 

SYMBOL ITEM CONDITIONS MIN. MAX. UNIT 

CIN I nput Capacitance VIN = AC GND - 8 pF 

COUT Output Capacitance VOUT =AC GND - 10 pF 

Note: This parameter Is periodically lampled and II not 100% tested. 



A.C. CHARACTERISTICS (Ta = 0 - 70°C, Vee = 5V ± 10%) 

SYMBOL ITEM 

tACC Access Time 

tCE Output Delay Time from CEl-2/CE 1-2 

tOE Output Delay Time from OE 

too Output Turn Off Delay 

tCYC Cycle Time 

AC Test Conditions 

e Output Load 1 TTL + 100pF 
elnput Rise and Fall Times (10% to 90%): 5 ns 
-Input Pulse Levels 0.6V to 2.4V 
-Timing Measurement Reference Levels Input O.BV and 2.2V 

Output: O.BV and 2.0V 

MIN. MAX. 

- 200 
- 200 
- 70 
- 60 

200 -

AO-Al3 ____ -J~J~:----------------A-D-D-R-E-SS-S-T-A-B-L-E---------------J)(~ ______ _ tl ... ----- tACC 

tCYC 

CEl-2 

too 
00-7 

DATA VALID 

Note: 
1) tCE specifies the time Interv~f CEl -2 ICE 1 -2) to become active until It Is actually being output. 
2) too II specified from OE or CE. whichever occurs first. 

APPLICATION INFORMATION 

UNIT 

ns 
ns 
ns 
ns 
ns 

TMM23128P has self substrate-bias generator 
internally. So a minimum lOOps time delay is 

required after the application of VCC (4.5V to 
5.5V) before proper device operation is achieved. 
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Unit In mm 

28 27 26 25 24 23 22 21 20 \19 18 17 1 16 15 

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

15.24 TYP. 

2.54 ±0.26 1.4 ±0.15 

0.5 ±0.15 

.1 17.4 MAX. 

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. 
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TOSHIBA MOS MEMORY PRODUCTS 
256K BIT (32K WORD X 8 BIT) MASK ROM 
N-CHANNEL SILICON GATE 

OESCR 'PTION 
The TMM23256P is a 262,144 bit read only 

memory organized as 32,768 words by 8 bits with a 
low bit cost, thus being most suitable for use in 
.character generator. 

Consisting of static memory cells and clocked pe­
ripheral circuitry, the TMM23256P provides a high 
speed and low power dissipation (access time 150ns, 
operating current 40mA). 

The TMM23256P also features an automatic stand­
by power mode. When deselected by Chip Enable 
(CE), the operating current is reduced from 40mA to 

FEATURES 

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

Average Current : 40mA (Max.) 
Standby Current : 10mA (Max.) 

• Inputs protected : All I nputs have Protection 

Against Static Charge 

PIN CONNECTION 

VCC 

AI4 

A13 
A6 As 

As A9 

All 

A3 OE 

A2 AIO 

CE 

AO 07 
Do 06 
01 Os 

02 04 
GND 03 

PIN NAMES 

Ao - AI4 Address Inputs 

Do - D7 Data Outputs 

OE Output Enable Input 

CE Chip Enable Input 

N.C. No Connection 

Vee Power Supp Iy T ermi nal 

GND Ground 

TMM23256P 

1OmA. Output Enable (OE) is effective in preventing 
data confliction on a common bys line. 

The TMM23256P uses the address latch system 
that the fall ing edge of CE latches all inputs except 
for OE, thus can be easily connected to a system 
where address and data buses are commonly used. 

The TMM23256P is fabricated with io~ implanted 
N-channel silicon gate technology. This technology 
allows a production on high performance. 

The TMM23256P is moulded in a 28 pin standard 
plastic package, 0.6 inch in width. 

• Edge Enabled Operation : CE 
• Output Buffer Control : OE 
• Input and Output : TTL Compatible 
• Three State Outputs : Wired OR Capability' 
• 28 pin Standard Plastic DIP 

BLOCK DIAGRAM 

OE o.__---____ V--,l r 
I 

Chip, Enable 

CE Input Buffer 

and Clock 

AO 

Al 

A2 

A3 

A4 
1J 

AS c 
ca 

A6 ~ 

~ A'7 ::J 

AS 
III 

; 
A9 C. 

A·IO 
.: 
'" ~ 

All -0 
A12 

1J 
<{ 

A13 

AI4 

6 

9 

Output 

Buffers 

8 

Column 

Decoder 

8 x 64 

512 262,144 bits 

Memory cell 

array 

I 
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SYMBOL ITEM RATING UNIT 

Vee Power Supply Voltage -0.5-7.0 V 

VIN, VOUT I nput and Output Voltage -0.5-7.0 V 

TOPR Operating Temperature 0-70 °C 

TSTRG Storage Temperature -55- 150 °C 

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

PD Power Dissipation (Ta == 70°C) 1.0 w 

D .. C. OPERATING CONDITIONS (Ta=O-70'C) 

--s-YMBO-L 
.. ---- -

PARAMETER CONDITIONS MIN. rip. MAx. UNIT 

VIH Input High Voltage - 2.2 - Vee + 1 V 

VIL Input Low Voltage - -0.5 - 0.8 V 

Vee Power Supply Voltage - 4.5 5.0 5.5 V 

D.C. and OPERATING CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

IIH Input High Current VIN == 5.5V - 0.05 10 /JA 

IlL I nput Low Current VIN = GND - -0.05 -10 /JA 

VO H Output High Voltage IOH = -400/JA 2.4 3.3 - V 

VOL Output Low Voltage IOL = 3.2mA - 0.3 0.4 V 

ILOH VOUT == 5.5V I CE = 2.2V or - 0.05 10 J.J.A 

ILOL 
Output Leakage Current 

VOUT == O.4V I OE = 2.2V -0.1 -20 J.J.A -

leel Standby Current CE = 2.2V - - 10 mA 

lee2 Average Current tOte = 230ns, lOUT = OmA - - 40 mA 

• Typical values are at Ta = 25°C and Vee == 5V. 

CAPACITANCE' (Ta = 25°C, f = 1 MHz) 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

CIN Input Capacitance V1N == A.C. GND - 5 10 pF 

. CoUT Output Capacitance VOUT == A.C. GND - 8 15 pF 

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



A.C. CHARACTERISTICS (Ta = 0 - 70°C, VCC = 5V ± 10%) 

SYMBOL PARAMETER CONDITIONS 

tCE CE pulse width -

tAS Address Setup Time -

tAH Address Hold Time -
-- --

tACC Access Time -

too Output Delay Time form OE -

too Output Turn off Delay -

tce CE off Time -

tCYC Cycle Time tAS = Ons, t r , tf = 5ns 
L---. 

• Typical values are at Ta = 25"C and VCC = 5V. 

A.C. TEST CONDITIONS 

• Output Load : 1 TT L Gate + 100pF 
• I nput Rise and Fall Times (10% - 90%) 5ns 
• I nput Pulse Levels : 0.8 - 2.4V 
• Timing Measurement Reference Levels Input 1 V and 2.2V 

Output; 0.8V and 2.0V 

TIMING WAVEFORMS 

MIN. TYP. MAX. UNIT 

150 - - ns 

0 - - ns 

30 - - ns 

- - 150 ns 

- .- 70 ns 

- - 70 ns 

70 - - ns 

230 - - ns 

'-_____ A_D_D __ R_ES_S_M __ A_Y_C_H_A~);-G-E------J)x(~--------------
CE tCE 

too 
OE 

HIGH· Z HIGH - z 

tCYC 

Note (1) too is specified from OE or CE, whichever occurs first. 
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The TMM23256P has two control functions. 
The chip enable (CE) controls the operation power 

and should be used for device selection. The fall ing 
edge of the CE will activate the device and latch the 
addresses. The output enable (OE) control the out-

put buffers, independent of device selection .. Assum­
ing that OE = VIL, the output data is valid at the 
outputs after tACC (150ns) from the falling edge of 
the CEo 

The operation modes of the TMM23256P are listed in the following table. 

MODE CE ADDR!::SS OE OUTPUT POWER 

Standby H * * High Impedance Standby 

Latch (- Valid * High Impedance -

Read L ** L Data Out Active 

Output Deselect L * H High Impedance Active 

Note * Don't care 
Address may change after tAH . 
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APPLICATION INFORMATION 

1. POWER SUPPLY DECOUPLING 
The operating current ICC waveforms for TMM 

23256P are shown in Fig. 1,2. 
The TMM23256P is a clocked device, so the tran­

sient current peaks are produced on the CE transition 
and CE active level. 

The ICC current transients require adequate de­
coupling of Vce power supply. 

2. POWER ON 
The TMM23256P requires initialization prior to 

normal operation. Two initialization methods are as 
follows: 

(1) A minimum 100,l1s time delay is required 
after the appl ication of V ce (+5V) before 
proper device operation is achieved. And dur­
ing this period, CE must be at VIH level. 

(2) A minimum 100,l1s time delay is required 
after the application of Vee (5Vl, and then a 
minimum of one initialization cycle must be 
performed before proper dev.ice operation is 
acheived. 

Initialization cycle: An initialization cycle is one 
Chip Enable clock cycle from the first down edge of 
the CE till the next down edge. 
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O.DV 

1 

I 

80 

60 

40 

20 

0 

I I 

n 1 .. 
1/\ lJ 

~ ~ '- ~J V \,.. lJ I--' 1--f---
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Fig. 1 ICC V5. Time (1) 

I 1 cycle 

2.0V 1_ 

1\ 7 \ J 
O.OV 
2.0V -l J 
O.OV 

80 

60 

40 

20 

0 

I 
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OUTLINE DRAWINGS 

Unit: mm 

28 27 26 25 24 23 22 21 20 19 1& 17 16 15 

Rl.5 

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

0.5±0.15 

2.54±0.25 1.4±0.15 0.2 MAX. 

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. 
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TOSHIBA MOS MEMORY PRODUCTS 
64K BIT (8K WORD X 8 BIT) CMOS MASK ROM 
SILICON GATE CMOS 

DESCRIPTION 

The TC5364P is a 65,536 bit read only memory 
organized as 8,192 words by 8 bits with a low bit 

cost, thus being suitable for use in program memory 
of microprocessor and character generator. The 
TC5364P using CMOS technology is most suitable for 
low power applications such as battery operated 
system. 

The TC5364P is asynchronous type ROM which is 
consisting of address latch circuit, static memory 

FEATURES 

• Single Power Supply: 5V 

• Access Time: 250 ns 
• Low Power Dissipation 

Operating Current: 7mA (Max.) 
Standby Current: 20f.l. A (Max.) 

• Wide Operating Temperature Range: -40'" 85°C 
• Pin Compatible with 64K EPROM TMM2764 and 

NMOS ROM TMM2364/2365 

PIN CONNECTION 

NC/PD/PD VDD 

A\2 NC/CE,/CE, 

A7 NC/CE2/CE2 

A6 As 

As A9 

A4 Al1 
A3 OE 

A2 AIO 
A, CE3/CE 3 
Ao D7 

Do D6 
D, Ds 

D2 D4 

D3 

PIN NAMES 

Ao '" A12 Address inputs 

Do'" D7 Data outputs 

CE, '" CE 3 Chip enable inputs 
~-------~-

Po Power down input 

OE Output enable input 
~-

NC No connection 

Voo Power Supply 

GND Ground 

TC5364P 

cells and clocked peripheral circuitry. The falling 

edge of CE 3 (or rising edge of CE3) latches all inputs 
except for OE and PD/PD. 

The TC5364P has a PD/PD (optional) input for 
device power saving, and also has three programna ble 
chip enable inputs (CEl '" 3/CE 1 '" 3) and one output 
enable input (OE) for fast rre rro ry access and output 
control. 

The TC5364P is moulded in a 28 pin standard 
plastic package. 

• Edge Enable Operation: CE3/CE 3 

• Address Latch Type 
• Programmable Power Saving Input PD/PD /NC 

• Programmable Chip Select: CE1, CE2, CE3, Easy 
Memory Expansion 

• All Inputs and Outputs: TTL Compatible 

• Three State Outputs 

BLOCK DIAGRAM 

VDD GNQ 

PO r 1 
CE, 

CE2 

CE3 

OE 

Ao I 
U 

A, I- COLUMN DECODERS 
CIl <{ 

A2 a: ...J 

A3 
w 
LL 
LL 

A4O---- ::> 
As 

!XI 
I-

A6 ::> 
CIl Cl. 

~ 
a: 

A7 w 
CIl 0 

As CIl a: 
w 0 

A9 a: u 8,192 x 8 bit 
0 w Memory Cell Array 

AIO 0 0 

Al1 
<{ 

~ 
0 

A'2 a: 
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---

SYMBOL ITEM RATING UNIT 

Voo Power Supply Voltage -0.5-7.0 V 
----_ .. _---

VIN I nput Voltage -0.5-7.0 V 

VOUT Output Voltage O-Voo V 

Po Power Dissipation 1.0 W 
~ 

Topr Operating Temperature -40 - 85 °c 
Tstg Storage Temperature -55-150 °c 
TSOlDR Soldering Temperature· Time 260·10 °c . sec 

SYMBOL PARAMETER MIN. MAX. UNIT 

Voo Power Supply Voltage 4.5 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 ....., 8SoC, VOO = SV ± 10%) 

SYMBOL PARAMETER CONDITION MIN. MAX. UNIT 

liN Input Leakage Current OV~VIN ~Voo - ±1.0 /-LA 

IlO Output Leakage Current OV ~ VOUT ~ Voo - ±5.0 /-LA 

10H Output High Current VOH = 2AV -1.0 - mA 

10l Output Low Current VOL = OAV 2.0 - mA 

(CE, VIH) = 2.2V 
10001 (CE, VIL! = 0.8V - 10 mA 

Operating Current 
tCYC = 1/-Ls 

(CE, VIH) = Voo -0.2V 
10002 (CE, VIL) = 0.2V - 7 mA 

tCYC = 1J.J.s 

100Sl 
(CE, VIH) = 2.2V CE = 0.8V 
(CE, Vll) = 0.8V CE = 2.2V - 5 mA 

Standby Current 
Output = OPE N 

(CE) = 0.2V, (CE) = Voo -0.2V 
100S2 VIN = 0.2V or Voo -0.2V 

I 
- 20 /-LA 

Output = OPEN 

cApAcitANce- (Ta = 2SOC, f = 1MHz) 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

CIN I nput Capacitance VIN = OV 8 pF 
-- -----

COUT Output Capacitance VOUT = OV 10 pF 

'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 

tACC Chip Enable Access Time 

tOE Output Enable Access Time 

tAS Address Set up Ti me 

tAH Address Hold Time 

tcc Chip Enable Off Time 

tCES Chip Enable Setup Time from PO /PD 

tOED Output Disable Time from OE 

tCED Output Disable Time from CE3/Cb 

tpOH Output Hold Time from PO/PO 

tCYC Cycle Time 

Note1: Assumes than OE delay time to CE3/CE 3 ~ tACC - tOE 

. A.C.TESTCONOITIONS 

• Output Load: 1 OOpF + 1 TTL Gate 
• Input Levels: VIL =O.6V, VIH =2.4V 
• Timing Measurement Rference Levels 

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

• Input Rise and Fall Time: 5 ns 

TIMING WAVE FORMS 

AO -A12 

CEI/CEl, CE2ICE2 

DE 

tcc 

tCYC 

MIN. 

-

-
--

0 

50 

90 

90 

-

-

-

350 

Don't Care 

00-07--------------------~--------------------~~ 
tCES 

PO/PO 
PO 

OPERATION MODE 

MODE PD(PD) CE I (CE tl CE 2 (CE 2 ) CE 3 (CE 3 ) 

Read L(H) H(L) H(L) H5(L1J 

H(L) * * * 

* L(H) It * 
Output 

* * L(H) * 
Deselect 

* * * L(H) 

* * * * 
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MAX. UNIT 

250 ns 

100 ns 

- ns 
- ns 

f---------

- ns 

- ns 

90 ns 

90 ns 

90 ns 

- ns 

OE Outputs 

L Valid 

* 
* 

* High-Z 

* 
H 



OUTLINE DRAWING 

Unit: mm 

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

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

37.4 MAX. 15.24 TYP. 

0.5 ±0.15 

2.54 ± 0.25 1.4 ±0.15 

Note : Each lead pitch is 2. 54mm. All leads are located within 0.2 5mm of their true longitudinal position with respect 
to No.1 and No.28 leads. 
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····':·tOSBI'DA .. MOS· ...• IIIEIOlly···PII811_, 
64K BIT (8K WORD X 8 BIT) CMOS MASK ROM 
SILICON GATE MOS 

OlileR.PTION 
The TC5365P/F is a 65,536 bit read only mem­

ory organized as 8, 1 92 words by 8 bit with a low bit 
cost, thus being suitable for use in program memory 
of microprocessor, and in character generator. The 
TC5365P/F using CMOS technology is most suitable 
for low power applications where battery operation is 

.feAT,UIU::$ 
• single 5V Power Supply 

• Access Time: 250ns(Max.) 

• Power Dissipation 

Operating Current: 7mA(Max.) 

Standby Current: 20,uA(Max.) 

• Pin Compatible with 64K EPROM TMM 27640 

• Full Static Operation 

Ao-A12 

00-07 

NC 

NC 
A12 

A7 
A6 
AS 
A4 
A3 
A2 
Al 
AO 
DO 
Dl 
D2 

GND 

CE1-CE3/CEl -CE3 

OE 

Voo 

GNO 

VDD 
NCICE/eEl 
NCICE/CE2 
A8 
A9 
All 
DE 
AIO 
CE3/CE3 
D7 
D6 
DS 
D4 
D3 

Address Inputs 

Data Outputs 

No connection 

Chip enable inputs 

Output enable input 

Power supply 

Ground 

TC5365P 
TC5365F 

required. 
The TC5365P/F has three programmable chip 

enable input CE1-CE3/CE1-CE3, for device selec­
tion and one output enable input (OE) for fast mem­
ory access and output control. 

• Programmable Chip Enable 

• All Inputs and Outputs: TIL Compatible 

• Three State Outputs 

• Package 
Plastic DIP: TC5365P 

Plastic FP: TC5365F 

CEl 
CE2o----a 
CE3 

OE 

AO 
Al 
A2 
A3 
A4 
AS 
A6 
A7 
A8 
A9 
AlO 
All 
A12 

VDD GND 

r r 

CE 

Ul 

~ 
:::J 
0:1 Ul 
1- ffi :::J Cl 0.. 

2S 0 
U 

Ul ~ 

i2 Cl 
0:: ?: Cl 0 Cl 
-=t: 0:: 

COLUMN DECODERS 

8,192 X8 bits 

Memory Cell Array 
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SYMBOL ITEM RATING UNITS 

Voo Power Supply Voltage -0.5-7.0 V 

VIN Input Voltage -0.5-7.0 V 

VOUT Output Voltage O-Voo V 

Po Power Dissipation 1.0/0.6· W 

TOPR Operating Temperature -40-85 'C 

TSTG Storage Temperature -55-150 'C 

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

NOTE: * Plastic FP 

(Ta= -40-85'C) 

SYMBOL PARAMETER MIN. MAX. UNIT 

Voo Power Supply Voltage 4.5 5.5 V 

VIH Input High Voltage 2.2 Voo+0.3 V 

VIL Input Low Voltage -0.3 0.8 V 

(Ta= -40-85'C. Voo=5V± 1 0%) 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

liN Input Leakage Current OV~VIN~VOO - ±1.0 p.A 

ILO Output Leakage Current OV~VOUT~VOO - ±5.0 p.A 

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

10L Output Low Current VOL=O.4V 
/ 

2.0 - mA 

(CE. VIHI=2.2V 

10001 (CE. Vld=0.8V - 10 mA 

Operating Current 
tCyc= 1ps 

(CE. VIH)=Voo-0.2V 

10002 (CE. Vld=0.2V - 7 mA 

tcyc= 1 p's 

(C::. VIH)=2.2V 

100Sl (CE. VIL)=0.8V - 2 mA 

Standby Current 
Output=OPEN 

(CE)=0.2V. (CE)=Voo-0.2V 

loos2 VIN=OV-Voo - 20 p.A 

Output=OPEN 
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(Ta= -40-85°C, VDD=5V± 10%) 

SYMBOL PARAMETER MIN. MAX. UNIT 

lAcc Access Time 250 ns 

tCE Chip Enable Access Time 250 ns 

tOE Output Enable Access Time 100 ns 

tCED Output Disable Time from CE 1 -3/CE 1 -3 o 90 ns 

tOED Output Disable Time from OE o 90 ns 

tOH Output Hold Time o ns 

tCYC Cycle Time 250 ns 

Note1: Assumes that OE delay to CEl-3/CEl-3~ tACC-tOE 
Note 2: Output disable time (tCED, tOED) is specified from CEl-3/, CEl-3, OE whichever occurs first. 
A. C. TEST CONDITIONS 
Output load 100pF+1TIl 
Input levels VIL=0.6V, VIH=2.4V 
Timing Measurement Reference Levels 

Input: 0.8V, 2.2V 
Output: O. 8V, 2. 2V 

Input Rise and Fall Time 5ns 

TIMING. WAVEFORMS 

){ Valid 

tACC 

)t 
tCE 

\1 
.\-
I 

SYMBOL PARAMETER 

CIN Input Capacitance VIN=OV 

Caul Output Capacitance VOUl=OV 

H : VIH, l: VIL. * : VIH or VIL 

MODE CEJ(CE1} CE2(CE2) 

Read 
"" 

H(L) H(l) 
,... 

l(H) * 
Outputs * l(H) 

Deselect * * 
* * 
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~ 
I 

! )( 
I 

\ 

tCED 

tOE 
1--

I· I 

tOH tOED 
~ ~ 

~~ Valid ~ ~ 

CONDITIONS MAX. UNIT 

8 pF 

10 pF 

CE3(CE3) OE Outputs 

H(L) L Valid 

* * 
* * 

L(H) * 
High-Z 

* H 



• Plastic DIP 

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

----+-- --------tt] 
1 2 3 4 5 6 7 8 9 10 11 12 13.14 

37.4MAX. 

1.4±0.15 254±O·".1 1 ' 
0.5±0.15 

NOTE: Each lead pitch is 2. 54mm. 

I· 

Unit:mm 

0.25+ 0.1 
-0.05 

17.4MAX. 

·1 

All leads are located within 0.2 5mm of their true longitudinal position with respect to NO.1 and No. 28 leads . 

• Plastic FP 

·1 
1.5±0.4 

1l.8±0.3 

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 MOSMEMORY PRODUCTS 
64K BIT (8K WORD X 8 BIT) CMOS MASK ROM 
SILICON GATE CMOS 

DESCRIPTION 

The TC5366P is a 65,536 bit read only memory 
organized as 8,192 words by 8 bits with a low bit 
cost, thus being suitable for use in program memory 
of microprocessor and character generator. 

The TC5366P using CMOS technology is most 
suitable for low power applications such as battery 

FEATURES 

• Single Power Supply: bV 
• Access Time: 250 ns 
• Low Power Dissipation 

Operating Current: 7mA (Max.) 
Standby Current: 20J..L A (Max.) 

.... "., .. 
PIN CONNECTION 

A7 VDD 
A6 AS 
As A9 
A4 A12 

A3 CE/CE 
A2 AIO 

Al All 
Ao 07 
Do 06 
01 05 
02 D4 

GND 03 

PIN NAMES 

Ao '" A12 Address inputs 

Do'" 0 7 
1--------. 

Data outputs 

CE/CE Chip enable input 

VD D Power supply 

GN.D Ground 

TC5366P 

operated system. 
The TC5366P is an asynchronous type ROM 

and has a programmable chip enable input for device 
selection and device power saving. 

The TC5366P is moulded in a 24 pin standard 
plastic package. 

• Fully Static Operation 
• Programmable Chip Enable: CE/CE 
• All Inputs and Outputs: TTL Compatible 
• Three State Outputs 

BLOCK DIAGRAM 

VDD GND 

1 1 Do 01 02 03 04 Os 06 07 

CE 

CE 

Ao 

Al 
C/) 

COLUMN DECODERS 

A2 0:: 
w 

A3 u. 
u. 

A4 ::::> 
m 

As I-
::::> 

A6 a.. 
C/) 

A7 ~ 0:: 
C/) w 

As C/) 0 
w 0 8,192 x 8 bit 

A9 0:: U Memory Cell Array 
0 w 

AlO 0 0 
~ ~ All 0 

Al2 0:: 
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SYMBOL ITEM RATING UNIT 

Voo Power Supply Voltage -0.5 - 7.0 V 

VIN I nput Voltage -0.5-7.0 V 

VOUT Output Voltage O-Voo V 

Po Power Dissipation 1.0 W 

Topr Operating Temperature -40-85 °c 
Tstg Storage Temperature. -55 - 150 °c 
TSOLOER Soldering Temperature. Time 260 ·10 °c . sec 

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

SYMBOL PARAMETER MIN. MAX. UNIT 

Voo Power Supply Voltage 4.5 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 ±10%) 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

liN Input Leakage Current OV~VIN ~Voo - ±1.0 J.l.A 

ILO Output Leakage Current OV ~ VOUT ~ Voo - ±0.5 J.l.A 

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

10L Output Low Current VOL = O.4V 2.0 - mA 

(CE, VIH) = 2.2V 
10001 (CE, VIL) =0.8V - 10 mA 

Operating Current 
tCYC = 1J.1.s 

(CE, VIH) = VOO -0.2V 
10002 (CE, VIL) = 0.2V - 7 mA 

tCYC = 1J.1.s 

(CE, VIH) = 2.2V 
100Sl (CE, VIL) = 0.8V - 2 mA 

Standby Current 
Output = OPEN 

(CE) = O.2V, (CE) = Voo -O.2V 
100S2 VIN == OV - VOO - 20 J.l.A 

Output = OPEN 

CAPACITANCE* (Ta = 25°C, f = 1MHz) 
SYMBOL PARAMETER CONDITIONS MAX. UNIT I 
CIN Input Capacitance VIN - OV 8 pI- I 
COUT Output Capacitance VOUT - OV 10 pF I 

·This parameter is periodically sampled and is not 100% tested. 
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TC5366P 

A.C.CHARACTERtSTICS (Ta = -40'" 85°C, Voo = 5V ±10%) 
SYMBOL PARAMETER MIN. MAX. UNIT 

tACC Access Time - 250 ns 

tCE Chip Enable Access Time - 250 ns 

tCED Output Disable Time from CE ICE 0 90 ns 

tOH Output Hold Ti me 0 - ns 

tCYC Cycle Time 250 - ns 

A.C. TEST CONDITIONS 

• Output Load: 100pF + 1 TTL 
• Input Levels: VIL = O.6V, VIH = 2.4V 
• Timing Measurement Reference Levels 

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

• Input Rise and Fall Time: 5ns 

TIMING WAVE FORMS 

CYC 

AO -A12 ~: Valid Jt 
tACC 

CE/CE ! ): 
tCE ~ ~ 

00- 0 7 
High-Z 

~- WN¥ High-Z 
Valid 

:x.XXXXJ..f.., 

OPERATION MODE 

MODE CE (CE) Output 

Read H(Ll Valid 

Output L(H) High-Z 
Deselect 

Note: H: VIH. L: VIL 
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~:::~:J':::~:JI] 
1 2 3 4 5 6 7 8 9 1011 12 

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.24 leads. 
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256K BIT (32K WORD X 8 BIT) CMOS MASK ROM 
SILICON GATE MOS 

The TC53257P/F is a 262,144 bit read only 
memory organized as 32,768 words by 8 bits with a 
low bit cost, this being suitable for use in program 
memory of microprocessor, and in character gener­
ator. The TC53257P/F using CMOS technology is 
most suitable for low power applications where bat-

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

Operating Current : 25mA(Max.) 
Standby Current : 20,uA(Max.) 

• Pin Compatible with 256K EPROM TC57256D 
• Full Static Operation 

Ao-A14 

00-07 

NC 

CE/CE 

OE 

VDD 

GND 

(TOP VIEW) 

VDD 
Al4 
Al3 
A8 
A9 
All 
5E 
AIO 

a/CE 
D7 

D6 
D5 
D4 
D3 

Address Inputs 

D~ta Outputs 

No connection 

Chip enable input 

Output enable input 

Power supply 

Ground 
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TC53257P 
TC53257F 

tery operation is required. 
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 
• All Inputs and Outputs: TIL Compatible 
• Three State Outputs 
• Package 

Plastic DIP TC53257P 
Plastic FP TC53257F 

VDD GND 

r 1 DO D I D2 D3 D4 D5 D6 D7 

DE 

CE 

AO 

Al 

A2 

A3 

A4 

A5 12 
A6 ~ 

~ 
::J 

A7 o:l 

A8 
lfJ 
[3 

A9 
0:: 

32.768x8 Q 
Q MEMORY CELLS AlO ..: 

All 

Al2 

Al3 

Al4 



MAXIMUM RATINGS 

SYMBOL ITEM RATING UNITS 

Voo Power Supply Voltage -0.5-7.0 V 

V,N Input Voltage -0.5-7.0 V 

VOUT Output Voltage O-Voo V 

Po Power Dissipation 1.0 '0.6* W 

TSTG Storage Temperature -55-150 "C 

TOPR Operating Temperature -40-85 'C 

TsoLoEA Soldering Temperature- Time 260-10 ·C-sec 

Note: * Plastic FP 

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

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

V,H Input High Voltage 2.2 - Voo+0.3 V 

V,L 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 

ilL Input Leakage Current V'N=OV-Voo - ±1.0 J.lA 

ILO Output Leakage Current 
CE=V'H or OE=V'H - ±5.0 J.lA 
VOUT=OV-VOD 

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

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

100s1 Standby Current CE=V'H CE=V'L - 2 mA 

100s2 Standby Current CE=VDo-0.2V, CE=0.2V - 20 J.lA 

10001 V'H=V'H VIL. tCYCLE=200ns - 40 mA 

Operating Current 

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

CAPACITANCE 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

C'N Input Capacitance f=lMHz, Ta=25'C - 8 pF 

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

Note: This parameter is periodically sampled and is not 100% tested. 
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'C&~25¢7P 
TC~53257F 

(Ta= -40-85·C, VDD=5V± 1 0%) 

SYMBOL PARAMETER 

tCYC Cycle Time 

tACC Access Time 

tCE Chip Enable Access Time from CE/CE 

tOE Output Enable Access Time from OE 

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

tOH Output Hold Time 

A. C. TEST CONDITIONS 
Output Load 
Input Levels 

100pF+ 1 TTL 
0.6V,2.4V 

Timing Measurement Reference Levels 

Input Rise and Fall Time 

TIMING WAVEFORMS 

AO-A14 

CE CE 

OE 

Input: 0.8V, 2.2V 
Output: O. 8V, 2. 2V 

5ns 

~ 

tCYC 

Valid 

tACC 

)( 
tCE 

'\ 

CE 

cr' 

L- ~E 

OPERATION MODE H : VIH, L: VIL, * VIHor VIL 

MODE CE(CE) [ OE i 

Read l(H) j L [ 

l(H) I H 
I Output Deselect i 
I 

H(L) I * ! 
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MIN. MAX. UNIT 

200 - ns 

- 200 ns 

- 200 ns 

- 70 ns 

0 60 ns 

0 - ns 

~ 

~ 
tCED -

j 
tOH tOED - I---- -

NV\1X.X Valid 
~ 

AO-14 [ Outputs [' Power [ 

Valid j Data out j Operating J 
* I 

I 

Operating 

I 

High-Z 
I 

I * I 
Standby 



• Plastic DIP 

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

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

37.4MAX. 

5° 

0.25~g:65 

1- 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 

I 

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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1M BIT (128K WORD X 8 BIT) CMOS MASK ROM 
SILICON GATE CMOS 

DESCRIPTION 
The TC531000P is a 1,048,576 bit read only 

memory organized as 131,072 words by 8 bits with a 
low bit cost, thus being suitable for use in program 
memory of microprocessor, especially character 
generator. The TC531000P using CMOS technology 
is most suitable for low power applications where 

FEATURES 

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

Operating Current: 30mA (Max.) 
Standby Current: 20p.A .(Max.) 

"NCONNECTION 

PIN NAMES 

Ao -Al6 

Do -D7 

CE/CE 

Voo 
GND 

Address inputs 

Data outputs 

VDD 

Al4 

Al3 
As 

A9 

Au 
Al6 

AlO 

CE/CE 

07 

06 

Os 
04 

03 

Chip enable input 

Power supply 

Ground 
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TC531000P 

battery operation are required. 
The TC531000P has one chip enable input 

CEiCE, programmable for device selection. 
The TC531000P is moulded in a 28 pin standard 

plastic package, 0.6 inch in width. 

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

BLOCK DIAGRAM 

VDD GND 

r 1 

CE 

AO 

Al 

A2 

A3 

A4 
~======>I COl.UMN DECODE RS 

AS 

A6 

A7 

As 

A9 

AlO 

AU 

Al2 

Al3 

Al4 

AlS 

Al6 

(I) 

cr. w 
L1. 
L1. 
:::> 
III 
(I) 
(I) 
w 
0: 
0 
0 
< 

131,072 x 8 
MEMORY CEL.l.ES 



SYMBOL ITEM RATING UNIT 

Voo Power Supply Voltage -0.5 -7.0 V 

VIN I nput Voltage -0.5- Voo V 

VOUT Output Voltage O-Voo V 

Po Power Dissipation 1.0 W 

TSTG Storage Temperature -55 - 150 °c 

TOPA Operating Temperature -40_85 .oC 

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

eTa = --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 I nput Low Voltage -0.3 0.8 V 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

IlL Input Leakage Current VIN = 0 "'" Voo - ±1.0 p.A 

ILO Output Leakage Current CE = VIH. VOUT = OV "'" Voo - ±5.0 p.A 

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

IOL Output Low Current VOL = OAV 3.2 - mA 

100S1 Standby Current (CE. VIH)=2.2V. (CE. VIL)=O.8V - 5 mA 

100S2 Standby Current (CE)=O.2V, (CE)=VDD-O.2V, VIN=OV-VDD - 20 p.A 

10001 
Operating Current 

VIN = VIH/VIL. tcycle = 200 ns - 50 mA 

10002 VIN=VDD-O.2V/O.2V. tcycle= 200 ns - 30 mA 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

CIN Input Capacitance f = 1 MHz. Ta = 25°C - 8 pF 

COUT 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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SYMBOL PARAMETER 

tCYC Cycle Time 

tACC Access Time 

tCE Chip Enable Access Time from CE/CE 

teED Output Disable Time from CE/CE 

tOH Output Hold Time 

~¢rEtr·e()NQI':tIO~S' 
Output Load 
I nput Levels 
Timing Measurement Reference Levels 

Input 
Output 

Input Rise and Fall Time 

'jt 

CE/CE ): 

DOUT 

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

O.8V,2.2V 
O.8V,2.0V 
5ns 

tCYC 

V.lld 

tACC 

tCE 

CE 

CE 

~ 
~ 

MODE CE(CE) Ao -16 

Read L(H) Valid 

Output Deselect H(L) * 
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MIN. MAX. UNIT 

200 - ns 

- 200 ns 

- 200 ns 

0 70 ns 

0 - ns 

),. 

).: 
~ 

tCED 
r---

V.lld 

I 

Outputs Power 

Data out Operating 

High-Z Standby 



Unit: mm 

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

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

15.24 TYP. 

O.25~g·~5 

2.54 ±O.25 1.4 ±O.15 

0.5±0.15 

I. 17.4 MAX. .1 

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. 
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