






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































HIGH SPEED PROGRAM MODE FLOW CHART

START

ADDRESS
START ADDRESS

ADDRESS = OVERPROGRAM X PULSES OF 1msec
NEXT ADDRESS OR ONE PULSE OF Xmsec DURATION
<G>
OK

No LAST

ADDRESS?

Veg=50V
Vpp=50V

READ
ALL BYTE
OK

PASS
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QUTLINE DRAWINGS (TMM28257P)

Unit in mm

22 15
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Note 1. Each lead pitch is 2.54mm. All leads are located within 0.25mm of

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

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

3. All dimensions are in millimeters.
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HIGH SPEED PROGRAMMING MODE

FEATURES

The High Speed Programming | or High Speed
Programming Il Algorithms may be used to program
64K through 512K devices. The 1MEGABIT devices
may be programmed using the High Speed Pro-
gramming Hl Algorithm.

APPLICABLE DEVICES

The High Speed Programming | Algcrithm uses
1ms programming pulse and the flow chart is shown
in Figure 1.

The High Speed Prograimming Il Algorithm uses
0.1ms programming pulse and the flow chait is
shown in Figure 2.

Device Name Theoretical Programming Time

EPROM One Time PROM | Il
TMM2764AD/AD! TMM2464AP/AF 33 sec 0.8 sec
TMM27128AD/ADI TMM24128AP/AF 66 sec 1.7 sec
TMM27256AD/ADI/BD/BDI | TMM24256AP/AF/BP/BF 131 sec 3.3 sec
TC57256AD TC54256AP/AF 131 sec 3.3 sec
TMM27512D/DI/AD/ADI TMM24512P/F/AP/AF 262 sec 7.0 sec
TC571660D TC541000P N/A 14 sec
TC571001D TC541001P N/A 14 sec

IDENTIFICATION MODE

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

t. For the Manufacturer Code:

Set A9=12V+0.5V, Ap=ViL, Other Addresses=VilL

Note: The manufacturer code is consistent with the E.LA. standard.

2. For the Device Code:

Set A9=12V 0.5V, Ap=ViH, Other Addresses=ViL.

MNote: The Device Code is manufacturer dependent.
The following table shows the Electrical Signatures of Toshiba davices.

ELECTRICAL DEVICES

Device Name Signature
EPROM One Time PROM Manufacture Code Device Code
TMM2764AD/ADI TMM2464AP/AF 98 52
TMM27128AD/ADI TMM24128AP/AF 98 D3
TMM27256AD/ADI/BD/BDIT TMM24256AP/AF/BP/BF 98 54
TC57256AD TC54256AP/AF 98 C4
TMM27512D/DI/AD/ADI TMM24512P/F/AP/AF 98 15
TC571000D TC5410C0P 98 86
TC571001D TC541001P 98 07
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Figure 1
- HIGH SPEED PROGRAM 1 FLOW CHART

ADDRESS =
START ADDRESS

ADDRESS = OVERPROGRAM 3X PULSES OF Tmsec
NEXT ADDRESS OR ONE PULSE OF 3Xmsec DURATION

NO

LAST
ADDRESS?

Vec=5.0V
Ver=5.0V

READ
ALL BYTE

FAIL

* VPP=OV for 512KEPROM

during verification



Figure 2
HIGH SPEED PROGRAM II FLOW CHART

Vec=6.25V +0.26V
Ve=12.76+0.25V

Y

ADRESS =START
ADDRESS

>

PROGRAM : tpw=0.1ms

ADRESS
=NEXT ADDRESS

* ZVPP:OV for 512KEPROM

during verification

READ : ONE BYTE

LAST
ADDRESS?

Vec =5V
Vep=5V

READ
ALL BYTES

FAIL







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

TMM2464AP/AF

DESCRIPTION

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

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

FEATURES

® Single 5 volt power supply

®Fast access time: 200ns (Max.)

® Power dissipation : 100mA(active current) Max.
: 30mA(standby current) Max.

® L ow power standby mode : CE

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

Once programed, the TMM2464AP/AF can not
be erased because of using plastic DIP without
transparent window.

® High speed programming mode

® Three state outputs

@ Inputs and outputs TTL compatible

® Compatible with TMM2764AD and ROM
TMM2365P, TC5365P.

@28 PIN standard plastic package: TMMZ2464AP

® Output buffer control . OF @28 PIN flat package : TMM2464AF
@ Full static operation
PIN CONNECTION (TOP VIEW) BLOCK DIAGRAM
Vpp OND Vgg 00 01 02 03 04 05 06 07
—
vppih wofvee S N 1111199
OE CE POM
Al2(Q2 27 PGM TE OF CIIC{CSYIMT -~ OUTPUT BUFFERS
A703 26[IN.C. POM
260 250 A8 i i t
A5Q5 24l A9 ared o] covum | 2| corumw r-o
A4 [l6 230A11 Az o o DECODER CIRCUIT
— A3 o— =
A3 07 220 OF Az o E J I{
A28 211 A10 22: ]
a109 200CE A7 o % 5| roOW o | MEMOKY CELL
aofio 19p o7 :g ] - ARRAY
I 180 06 ATO i é DECODER 81928 bits
o1thz 17005 a3 o
oz i3 161 04
aNDf1e 15p 03 MODE SELECTION
, T~ PIN|PGM| CE | OF | Ver | Ve 0,~0,
PIN NAMES MODE™_ | 27) | (20} | (22) | (1) | 28) | (11~13, 15~19) |FOVER
Read H L L Data Out
As~A, Address Inputs Active
Output
0O,~0;, Qutputs (Inputs) * * H 5V | b5V | High Impedance
. Deselect
CE Chip Enable Input
— Standby * H * High Impedance Standby
OE Output Enable Input
— Program L L * Data In
PGM Program Control Input
Program * H * High Impedance
N.C. No Connection } 12.5V| 6V Active
1 Inhibit H L H High Impedance
Vpp Program Supply Voltage
Program
Vee Vce Supply Voltage (+5V) Verif H L L Data Out
- o er
GND Ground Al
* Hor L
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MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Vee Vce Power Supply Voltage -0.6~7.0 Y
Vep Program Supply Voltage —-0.6~14.0 \
Vin Input Voltage -0.6~7.0 \
Vourt Output Voltage -0.6~7.0 vV
Po Power Dissipation 1.5 W
TsoLDER Soldering Temperature - Time 260 - 10 °C-sec
Tstrc. Storage Temperature —65~160 °C
Torr Operating Temperature 0~70 °C
READ OPERATION
D. C. RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT |
ViH Input High Voltage 2.2 - Vee+1.0
Vi Input Low Voltage -0.3 - 0.8
Vee Vce Power Supply Voltage 4.75 5.00 5.25 v
Vpp Vep Power Supply Voltage 2.2 Vee Vec+0.6
D. C. and OPERATING CHARACTERISTICS (Ta=0~70CC, Vec=5V+5%, Unless otherwise noted)
SYMBOL PARAMETER TEST CONDITION MIN. | TYP. [MAX.| UNIT
I Input Current Vin=0~Vce - — +10 uA
lcc Supply Current (Standby} CE=Vm — - 30 mA
leca Supply Current (Active) CE=V, - — 100 mA
Voh Output High Voltage lon=—400uA 2.4 — — \
Vou Output Low Voltage loo=2.1mA — — 1 0.4 Vv
lpp1 Vep Current Vep=0~Vcc+0.6V -— — | £10 uA
Lo OQutput Leakage Current Vour=0.4V~Vcc — — | x10 KA




A. C. CHARACTERISTICS

(Ta=0~70C, Vcc=5V+5%, Vep=2.0V~Vcc+0.6V, Unless otherwise noted)

SYMBOL PARAMETER MIN. MAX. UNIT
tace Address Access Time — 200 ns
e CE to Output Valid - 200 ns
t0E OF to Output Valid — 70 ns
tram PGM to Output Valid — 70 ns
toF1 CE to Output in High-Z 0 60 ns
1DF? OF to Output in High-Z 0 60 ns
1oF3 PGM to Output in High-Z ] 60 ns
toH Output Data Hold Time 0] - ns
A. C. TEST CONDITIONS
® Output Load © 1 TTL Gate and Ci.= 100pF
® Input Pulse Rise and Fall Times : 10ns Max.
® Input Pulse Levels . 0.45V 10 2.4V
® Timing Measurement Reference Level » Inputs 0.8V and 2.0V, Outputs 0.8V and 2.0V
CAPACITANCE  * (Ta=25C, f=1MH2)
SYMBOL PARAMETER TEST CONDITION MIN. | TYP. |MAX.| UNIT
Cin Input Capacitance Vin=0V — 4 6 pF
Cour | Output Capacitance Vour=0V — 8 12 pF

* This parameter is periodically sampled and i1s not 100% tested.

TIMING WAVEFORMS

AO~Al12 X
tou
tcE
tpr
ok
tpau tDFR
PaM // \\ \ \ \
Tace tDF3
HIGH Z / HIGH Z
00~07 DATA OUTPUTS




HIGH SPEED PROGRAM OPERATION
D. C. RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP MAX. UNIT
Vin Input High Voltage 2.0 — Vee+1.0 Y
Vil Input Low Voltage -0.3 - 0.8 \%
Vee Vce Power Supply Voltage 5.75 6.0 6.25 vV
Vpp Vrep Power Supply Voltage 12.0 12.5 13.0 vV
D. C. and OPERATING CHARACTERISTICS (Ta=25+5'C, Vcc=6V+0.25V, Vep=12.5V+0.5V)
SYMBOL PARAMETER TEST CONDITION MIN. | TYP. [MAX.| - UNIT
im Input Current Vin=0~Vcc - — | £10 uA
VoH Output High Voltage lon=—400uA 2.4 — — Vv
Vou Output Low Voltage lor=2.1mA — — 0.4 \
lce Vee Supply Current — — — 100 mA
lpp2 Vep Supply Current Vepr=13.0V — — 50 mA
A. C. PROGRAMMING CHARACTERISTICS (Ta=25+5C, Vcc=6Y+0.25V, Vip=12.5V+0.5V)
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
tAS Address Setup Time — 2 — — us
tAH Address Hold Time — 2 — — uS
tes CE Setup Time — 2 - — us
teem CE Hold Time — 2 — — us
tos Data Setup Time — 2 — — us
tou Data Hold Time - 2 - - us
tvs Vep Setup Time — 2 — — us
tpw Program Pulse Width — 0.95 1.0 1.05 ms
torw Additional Program Pulse Width Note 1 2.85 3.0 78.75 ms
toe OE to Output Valid — - — 100 ns
toF2 OE to Output in High-Z CE=Vu — - 90 ns

A. C. TEST CONDITIONS
@ Output Load
® Input Pulse Rise and Fall Times
® Input Pulse Levels
® Timing Measurement Reference Level

Note : 1.

1 TTL Gate and Ci{10O0pF)
10ns Max.
: 0.45V t0 2.4V

input 0.8V and 2.0V, Output 0.8V and 2.0V

torw depend on the program pulse width which is reguired in the initial program.

I-10




TIMING WAVEFORMS (HIGH SPEED PROGRAM)

ADDRESSES

00~07

Note : 1. Vcc must be applied simultaneously or before Vep and cut off simultaneously or after Vee.
2. Removing the device from socket and setting the device in socket with Vep=12.5V may cause permanent

3.

tas

A"

tcEs

=/ N

teEH

tom
UNKNOWN DIN N Doyt DIN STABLE N
STABLE VALID Y
tps o ‘toF2 ps tpy
e
1
B 1 /
CPW Torw
M tvg
PROGRAM
PROGRAM VERIFY PROGRAM

INITIAL PROGRAM

ADDITIONAL PROGRAM

damage to the device.

The Vep supply voltage is permitted up to 14V for program operation, so the voltage over 14V should not be

applied to the Vep termina

When the switching pulse voltage is applied to the Ver terminal, the overshoot voltage of its pulse should not

be exceeded 14V.
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OPERATION INFORMATION

The TMM2464AP/AF’s six operation modes are
listed in the following table. Mode selection can be
achieved by applying 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.

PIN NAMES(NUMBER) | PGM | CE | OE Vep Vee 0,~0;, POWER

MODE (27) | (20) | (22) (1) (28) (11~13, 156~19)
) Read H L L Data Out Active

Read Operation
(Ta=0~70°C) Output Deselect * * H 5V 5V High Impedance Active

Standby * H * High Impedance Standby

Program L L * Data In Active
Program * H * High Imped Acti
Operation Program Inhibit H L a 12.5V 6V Hfgh Impedance Actfve
(Ta=25+5°C) - 97 ‘mpecance < fve

Program Verify H L L Data Out Active

Note: H; Vi, L; Vi, %, Vinor Vi
READ MODE

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

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

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

QOUTPUT DESELECT MODE

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

~STANDBY MODE

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

PROGRAM VERIFY MODE

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

PROGRAM INHIBIT MODE

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

— 112

The CE to output valid {tce) is equal to the address

access time (tacc).

Assuming that CE=ViL, PGM=Vix and all ad-
dresses are valid, the output data is valid at the
outputs after toe from the falling edge of OE.

And assuming that CE=OE=ViL and all addresses
are valid, the output data is valid at the outputs after
tram from the rising edge of PGM.

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

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

The verify is accomplished with OE and CE at Viu
and PGM at Vin.

easily accomplished. Thatis, 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 program-
ming mode when the programming voltage (+12.
5V) is applied to the Vep terminal with Vcc=6V and
PGM=ViH. The programming is achieved by apply-
ing a single TTL low level 1ms pulse the PGM input
after addresses and data are stable. Then the pro-
grammed data is verified by using Program Verify
Mode.

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

ELECTRIC SIGNATURE MODE

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

The programming equipment may read out man-
ufacturer code and device code from TMM2464AP/
AF by using this mode before program operation and
automatically set program voltage (Vep) and algor-
ithm.

Electric signature mode is set up when 12V is

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

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

When programming has been completed, the

data in all addresses should be verified with Vcc=Vpp
=5V.

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

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

The following table shows electric signature of
TMM2464AP/AF

PINS| A, 0, Os Os 0O, O, 0, 0, Oy HEX

SIGNATURE (10) (19) (18) (17) (16) (19) (13) (12) (11) | DATA
Manufacture Code Vi 1 0 o] 1 1 0 (0] (0] 98
Device Code Vin (6] 1 0 1 0 0 1 (0] 52

Notes: A9=12V+0.5V
A1~A8, A10~A12, CE, OE=Vi PGM=Vn

3 —



HIGH SPEED PROGRAM MODE FLOW CHART

START

ADDRESS =
START ADDRESS

LPRO(}RAM 1ms PULSE

X X+1
YES
NO
NG
OK
1]

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

FAIL

— 4 —



OUTLINE DRAWINGS (TMM2464AP)

Unit in mm
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Note : 1. Each lead pitch is 2.54mm. All leads are located within 0.25mm of their true longitudinal positson with

respect No.1 and No.28 leads.
This value is measured at the end of leads.
3. All dimensions are in millimeters.
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OUTLINE DRAWINGS (TMM2464AF)
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Note : Lead pitch is 1.27 and tolerance is +£0.12 against theoretical center of each lead that s obtained on the basis of
No.1 and No.28 leads.
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TMM24128AP/AF 16,384 WORD X 8 BIT

ONE TIME PROGRAMMABLE READ ONLY MEMORY

N CHANNEL SILICON STACKED GATE MOS

TMM24128AP/AF

DESCRIPTION

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

FEATURES

® Single 5 volt power supply
® Fast access time :200ns(Max.)

® Power dissipation : T00mA(active current) Max.

30mA(standby current) Max.
® Low power standby mode : CE
o Output buffer control . OE
® Full static operation

® High speed programming mode

PIN CONNECTION

increasing access time. The electrical characteristics
and programming method are the same as U.V.
EPROM TMM27128AD’s. Once programed, the
TMM24128AP/AF can not be erased because of
using plastic DIP without transparent window.

® Single location programming

® Three state outputs

® Inputs and outputs TTL compatible

® Compatible with TMM27128AD and MASK ROM
TMM23128P

@28 PIN standard plastic package: TMM24128AP

¢ 28 PIN flat package : TMM24128AF

BLOCK DIAGRAM

Vpp  OND  Vgg 00 01 0203 04 05 06 07

U
vees b I N A R R KR N
Alzq < =7 p PaM Eﬁa OF . CR ad Pﬁl——l OUTPUT BUFFERS
A'7|: 3 26]A13 POM CIRCUIT 1
ael¢ 25P a8 A0 0
asls 240 A9 ato— 8] cuLumn |8&] coLumy 10
A2 O0— DECODER CIRCUIT
aslls 230 a11 Ao H
Azl 22008 et l %
Az08 21 a10 450 2
A109 20fCE ago— B |2 EOW 512 MEMEQE\A?ELL
Aof]10 19p 07 A‘;gg:‘ “é DECODER 16,384 X 8 bit
oo 1806 Allo—~ <
Al 2 0—
01012 17Pos A130—]
02013 16{1 04
f14 103 e
anp © MODE SELECTION
PIN | PGM | CE | OF | Ve | Vcc 0y~0; POWER
MOD (27) 1 (20) | (22) | (1) | (28)| (11~13, 16~19)
PIN NAMES
Read L L Data Out )
Outout Active
u
Ac~Ai, | Address Inputs uip % | % | H | BV | BV |High Impedance
0,~0; QOutputs {Inputs) Deselect
CE Chip Enable Input Standby * H * High Impedance Standby
OFE Output Enable Input Program L L * Data In
PGM Program Control Input Progrém * H * 12.5v] 8V Hfgh Impedance Active
Vep Program Supply Voltage Inhibit H L H High Impedance
Vec Vee Supply Voltage (+56V) Program | 1 b Data Out
GND Ground Verify
*x H or
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MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Vce Vce Power Supply Voltage -0.6~7.0 \Y
Vep Program Supply Voltage -0.6~14.0 \
VIN Input Voltage -0.6~7.0 \
Vour Output Voltage -0.6~7.0 \Y,
Po Power Dissipation 1.6 W

TsoLoen Soldering Temperature - Time 260 - 10 ‘C-sec
TstRG. Storage Temperature —~565~150 °C
Torr Operating Temperature 0~70 °C

READ OPERATION
D. C. RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vir Input High Voltage 2.0 — Vee+1.0 \Y%
ViL Input Low Voltage -0.3 — 0.8 \Y
Vee Vce Power Supply Voltage 4.75 5.00 5.25 \%
Vep Vee Power Supply Voltage 2.0 Vce Vcec+0.6 \%

D. C. and OPERATING CHARACTERISTICS (Ta=0~70°C, Vec=5V+5%, Unless otherwise noted)

SYMBOL PARAMETER TEST CONDITION MIN. | TYP. [MAX.| UNIT
1 Input Current Vin=0~Vcc — — | +10 uA
[e9] Supply Current (Standby) CE=Vmn — _ 30 mA
lcc2 Supply Current (Active) CE=Vi — — | 100 mA
Vou Output High Voltage lon=—400uA 2.4 | — — \Y
VoL Output Low Voltage lor=2.1TmA — — 0.4 \
lpp1 Vee Current Vep=0~Vcc+0.6V — — | +10 uA
iLo Output Leakage Current Vour=0.4V~Vcc — — | %10 #A

— 18 —



A. C. CHARACTERISTICS (Ta=0~70C, Vec=5V+5%, Vep=2.0V~Vec+0.6V, Unless otherwise noted)

SYMBOL PARAMETER MIN. MAX. UNIT
tace Address Access Time — 200 ns
tee CE to Output Valid - 200 ns
toe OE to Output Valid - 70 ns
tPGM PGM to Output Valid — 70 ns
tDF1 CE to Output in High-Z 6] 60 ns
toF2 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 CONDITIONS

® Output Load : 1 TTL Gate and C.= 100pF

® Input Pulse Rise and Fall Times . 10ns Max.

® input Pulse Levels 0 0.45V to 2.4V

® Timing Measurement Reference Level . Inputs 0.8V and 2.0V, Outputs 0.8V and 2.0V

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

SYMBOL PARAMETER TEST CONDITION MIN. | TYP. IMAX.| UNIT

Cin Input Capacitance Vin=0V — 4 6 pF

Cout Output Capacitance Vour=0V — 8 12 pF

* This parameter is periodically sampled and is not 100% tested.
TIMING WAVEFORMS
e =
AO~A13 ><
Lo
TeR
CE

tpr1

T 77
oF / // /

tpam ‘prz
) / AT
=
tace tpra

HIGH Z 7

DATA OUTPUTS

19 —
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HIGH SPEED PROGRAM OPERATION
D. C. RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP MAX. UNIT
Vin Input High Voltage 2.0 — Vee+1.0 \Y
Vi Input Low Voltage -0.3 - 0.8 Vv
Vee Vee Power Supply Voltage 5.75 6.0 6.25 \
Vep Vee Power Supply Voltage 12.0 12.5 13.0 \%
D. C. and OPERATING CHARACTERISTICS (Ta=25+5°C, Vcc=6V+0.25V, Vep=12.5V+0.5V)
SYMBOL PARAMETER TEST CONDITION MIN. | TYP. [MAX.| UNIT
u Input Current Vin=0~Vce — | — |10 kA
Vor Output High Voltage lon=—400uA 2.4 — — \
Vou Qutput Low Voltage lor=2.1mA — — 0.4 Y
lee Vee Supply Current — — — 100 mA
Ippy Vep Supply Current Vee=13.0V — — 50 mA
A. C. PROGRAMMING CHARACTERISTICS (Ta=25+57C, Vcc=6V+0.25V, Vep=12.5V+0.5V)
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
tas Address Setup Time — 2 — — us
tAH Address Hold Time — 2 — — s
tees CE Setup Time — 2 — — us
tceH CE Hold Time — 2 — — us
tos Data Setup Time — 2 _ _ us
toH Data Hold Time — 2 _ — us
tvs Vep Setup Time — 2 — — us
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 OF to Output Valid — — — 100 ns
toF2 OE to Output in High-Z CE=VuL — — 90 ns

A. C. TEST CONDITIONS
® Qutput Load
® Input Pulse Rise and Fall Times
® Input Pulse Levels
® Timing Measurement Reference Level

Note : 1.

. 1 TTL Gate and C.{100pF)

: 10ns Max.

© 0.45Vt0 2.4V

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

I-20
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TIMING WAVEFORMS (HIGH SPEED PROGMAM)

ADDRESSES

00~ 07

PAM

Note : 1. Vcc must be applied simultaneously or before Vep and cut off simultaneously or after Vep.
2. Removing the device from socket and setting the device in socket with Vep=12.5V may cause permanent

A

N\

taH

77

N

tomn

ToE
Sy =
D
DIN 0UT N
UNKNOWM STABLE }——{ VALID H DIN STABLE )
tps tpu TDFR| , tops ‘DH
T
Lew torw
// tvs
PROGRAM
PROGRAM VERIFY PROGRAM

INITIAL PROGRAM

ADDITIONAL PROGRAM

damage to the device.

3. The Vee supply voltage is permitted up to 14V for program operation, so the voltage over 14V should not be

applied to the Vep terminal.

When the switching pulse voltage is applied to the Vep terminal, the overshoot voltage of its pulse should not

be exceeded 14V,




OPERATION INFORMATION

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

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

PIN NAMES(NUMBER) | PGM | CE | OF Vep Vee 0,~0;, POWER
MODE (27) | (20) | (22) (1) (28) (11~13, 156~19)
) Read H L L Data Out Active
Read Operation -
(Ta=0~70°C) Output Deselect * * H 5V 5V High Impedance Active
- Standby * H * High Impedance Standby
Program L L * Data In Active
Program * H * High Impedance Active
QOperation Program Inhibit 12.8V 6V -
(Ta=25+5°C) H L H High Impedance Active
Program Verify H L L Data Out Active

Note: H; Vih, L; ViL, * ; Vin or Vi

READ MODE
The TMM24128AP/AF has three control func-

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

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

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

OUTPUT DESELECT MODE

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

STANDBY MODE

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

PROGRAM VERIFY MODE

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

PROGRAM INHIBIT MODE

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

The CE to output valid (tce) is equal to the address
access time (tacc).

Assuming that CE=Vu, PGM=Vi4 and all ad-
dresses are valid, the output data is valid at the
outputs after toe from the falling edge of OE.

And assuming that CE=OE=ViL and addresses
are valid, the output data is valid at the outputs after
trgm from the rising edge of PGM.

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

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

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

easily accomplished . Thatis, 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.
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HIGH SPEED PROGRAMMING MODE

The device is set up in the high speed program-
ming mode when the programming voltage (+12.
5V) is applied to the Vep terminal with Vcc=6V and
PGM=Vi4. The programming is achieved by apply-
ing a single TTL low level 1ms pulse the PGM input
after addresses and data are stable. Then the pro-
grammed data is verified by using Program Verify
Mode.

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

ELECTRIC SIGNATURE MODE

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

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

Electric signature mode is set up when 12V is

grammed data is verified. This should be repeated
until the program operates correctly (max. 25 times).
After correctly programming the selected
address, one additional program pulse with pulse
width 3 times that needed for programming is
applied.
When programming has been completed, the

data in all addresses should be verified with Vcc=Vpp
=5HV.

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

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

The following table shows electric signature of
TMM24128AP/AF.

PINS| A, 0, O¢ Os O, 0, 0, 0, O, HEX.

SIGNATURE (10) (19) (18) (17) (16) (15) (13) (12) (11) | DATA
Manufacture Code Vi 1 0 0 1 1 0] [0} ] 98
Device Code Vin 1 1 0 1 0 0 1 1 D3

Notes: A9=12V+0.5V
A1~A8, A10~A13, CE, OE=ViL PGM=Vi
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HIGH SPEED PROGRAM MODE FLOW CHART

START

ADDRERR
. START ADDRESS

OK

|
ADDRESS = OVERPROGRAM 3X PULSES OF lmsec
NEXT ADDRESS OR ONE PULSE OF 3Xmsec DURATION

FAIL




OUTLINE DRAWINGS (TMM24128AP)

Note :

1.
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Each lead pitch is 2.54mm. All leads are located within 0.25mm of their true longitudinal position with
respect No.1 and No.28 leads.

This value is measured at the end of leads.

All dimensions are in millimeters.
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OUTLINE DRAWINGS (TMM24128AF)

000000000000

Unit in mm

9.0 MAX,

URIRIRIRIRIRIRIRIRIRIRIRIY

189MAX , 118+03 |

0.15x0.05

@

15104

043101 1271005

Note: Lead picth is 1.27 and tolerance is+0. 12 against theoretical center of each lead that is obtained on the basis of
No.1 and No.28 leads.

Note: Toshiba does not any responsibility for use of any circuitry described: no circuit patent li are implied, and Toshib

reservee the right, at any time without noti tc ch said Y.
€ April, 1987 Toshiba Corporation
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TMM24256AP/AF 32,763 WORD X 8 BIT
ONE TIME PROGRAMMABLE READ ONLY MEM
SILICON STACKED GATE MOS

ORY

TMM24256AP/AF

DESCRIPTION

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

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

FEATURES

® Fast access time : 200ns
® L ow power dissipation
Active @ 100mA
Standby :  30mA
® Single bV power supply
o Full static operation
® High speed programming mode

PIN CONNECTION

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

Once programed, the TMM24128AP/AF can not
be erased because of using plastic DIP without
transparent window.

@ Inputs and outputs TTL compatible

® Pin compatible with ROM TCb3257P,
TMM23256P, EPROM TMM27256D/AD and
TCB7256D

® Standard28 pin DIP plastic package : TMM24256AP
o Plastic Flat Package - TMM24256AF

BLOCK DIAGRAM

Vpp  OND  Vgg  Op 0102 0304 05 G O
s
Vppg 1 2801 Vgg - £ 1 $9988 331
Alzpg 2 270 A14 ﬁ::l OB ’clﬁ%}lr QUTPUT BUFFERS
a7l 3 26 P A13 o ¥
Adl o 25D as A0 o 6| coLumn |64]| coLumy I
A /0
As(] 5 24 1 A9 2291 | pecover [*+]  circurt
At s 23 A1l prgan
A3[ 7 22 1 OE A5 O— = & %
A2[] 8 21 f1a10 Mo B o] row [oe MEMORY CELL
Alf 9 20 ICE 991 & [ pecoper ARRAY
A0Q 10 19 pow Alo O— g 32.768X8Dbits
oo} 11 18 ho6 perR
1 17 o]
oig 1= 0os A
oz2Q 13 16 foa
aND 14 15 po3 MODE SELECTION
PIN| CE | OE | Ver | Ve 0,~ 0,
WER
MODE (20) | (22) | (1) | (28} (11~13, 16~19) POWE
Read L Data Out )
PIN NAMES Output hete
* H 5V | 5V | High Impedance
Deselect
Ag~A,, Address Inputs Standby H * High impedance | Standby
0,~0, Outputs (Inputs) Program L H Data In
CE Chip Enable Input Program ] ,
ot Output Enable Input inhibit H H [12.5V, 6V | High Impedance Active
Vep Program Supply Voltage Program
Vee Vee Supply Voltage (+5V) Verify L Data Out
GND Ground % Hor L

1-27




MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Vee Vce Power Supply Voltage —-0.6~7.0 \Y
Vep Program Supply Voltage -0.6~14.0 \%
Vin Input Voltage —-0.6~7.0 \%
Vour Output Voltage -0.6~7.0 \Y
Po Power Dissipation 1.5 W
TsoLDER Soldering Temperature - Time 260 - 10 ‘C-sec
Ts1e Storage Temperature —-55~150 °C
Torr. Operating Temperature 0~70 °C
READ OPERATION
D. C. RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
ViH Input High Voltage 2.0 - Vee+1.0 Y
Vi Input Low Voltage -0.3 - 0.8 vV
Vee Vcc Power Supply Voltage 4.75 5.00 5.25 \
Vep Vep Power Supply Voltage 2.0 Vee Vee+0.6 \
D. C. and OPERATING CHARACTERISTICS (Ta=0~70°C, Vec=56V+5%,)
SYMBOL PARAMETER TEST CONDITION MIN. | TYP. |MAX.| UNIT
i Input Current ViN=0~Vcc — — | +10 uA
fect Supply Current (Standby) CE=Vin - | — | 30 mA
lecz Supply Current (Active) CE=ViL — — | 100 mA
Vow Output High Voltage lon=—400uA 2.4 | — — \
VoL Output Low Voltage lor=2.1TmA — — 0.4 vV
[ Vep Current Vep=0~Vcc+0.6V — — | +10 KA
Lo Output Leakage Current Vour=0.4V~Vcc — — | 10 uA
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A. C. CHARACTERISTICS

(Ta=0~70°C, Vec=5V+5%, Vep=2 OV~Vcc+0.6V)

SYMBOL PARAMETER [ TEST CONDITION MIN. MAX. UNIT
tace Address Access Time 1 CE=0E=Vu - 200 L ns
toF CE to Qutput Valid OE=Vq — 200 ns
tor OE to Output Valid CE=Vi — 70 ns
toF1 CE to Output in High-Z OE=Vsy 0 60 ns
tor2 OE to Output in High-Z CE=Vi 0 60 ns
oM Output Data Hold Time CE=0E=Vu 0 - ns

A. C. TEST CONDITIONS

® Output Load © 1 TTL Gate and Cu=100pF

® Input Pulse Rise and Fall Times : 10ns Max.

® Input Pulse Levels . 0.45V to 2.4V

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

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

SYMBOL PARAMETER 1 TESTCONDITION  [MIN.[TYP. IMAX.] UNIT |

Cin input Capacitance ‘ /n =0V I — 1 4 | 6 pF |

SN - 4__H*_‘_J\,__VA_

Cour Output Capacitance | Vour=0V — | 8 12 pF |

* This parameter 1s periodically samoled and s not 100% tested.
TIMING WAVEFORMS (READ)
AO~AlL >< '
" : ToH
ter
oE \ / 7/ /
- / 4
|| *DF1
ooy
N N / I
AR L
Tacc oy
HIGH Z i
00~07 {( DATA OUTPUTS E@}——qﬁ?———
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HIGH SPEED PROGRAM OPERATION
D. C. RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP MAX. UNIT
Vin Input High Voltage 2.0 — Vee+1.0 Vv
Vi Input Low Voltage -0.3 0.8 \Y
Vee Vce Power Supply Voltage 5.756 6.0 6.25 V
Vpp Vep Power Supply Voltage 12.0 12.5 13.0 \Y
D. C. and OPERATING CHARACTERISTICS (Ta=25+5C, Vcc=6V+0.25V, Vpp=12.5V+0.5V)
SYMBOL PARAMETER TEST CONDITION MIN. [ TYP. IMAX.| UNIT
I Input Current Vin=0~Vcc — —- +10 oA
VoH Output High Voltage lon=~400uA 2.4 | — — \Y
Vou Output Low Voltage tor=2.1TmA — — 0.4 vV
lee Vee Supply Current — — — 120 mA
lpp2 Vep Supply Current Vep=13.0V — - 50 mA
Vip Ag Auto Select Voltage — 11.56112.0|12.5 \Y
A. C. PROGRAMMING CHARACTERISTICS (Ta=25+5C, Vcc=6V+0.25V, Vepr=12.5V+0.5V)
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
tas Address Setup Time — 2 — — us
taH Address Hold Time — 2 — — us
1CES CE Setup Time - 0 e — ns
tCEH CE Hold Time — 0 - — ns
t0ES OE Setup Time — 2 — — uSs
t0s Data Setup Time — 2 — - us
toH Data Hold Time — 2 — — us
tvps Vep Setup Time . — 2 — - us
tves Vee Setup Time — 2 — - us
tow Initial Program Pulse Width CE=Vi, OE=Vin 0.95 1.0 1.05 ms
toPw Overprogram Pulse Width Note 1 2.85 3.0 78.75 ms
toe OE 10 Output Valid CE=Vin — - 150 ns
tore OE to Output in High-Z CE=Vin — - 130 ns
A. C. TEST CONDITIONS
® Output Load ) : 1 TTL Gate and Ci(100pF)
® Input Pulse Rise and Fall Times : 10ns Max.
® Input Pulse Levels . 0.45V 10 2.4V

® Timing Measurement Reference Level

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

Note 1 : The length of the overprogram pulse may very as a fumction of the counter value X.
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TIMING WAVEFORMS(PROGRAM)

(Vcc=6V+0.25V, Vpp=12.5V+0.5V)

AO~14
tas tpw taH
oE RO XXX
rorml//| - om | [XOEORXKRKEKY [oss
toms tDFP
tps tDH tor
0o~oy ——————{Pin STABLE -}— Doy VALID : PR

Vep_/ typs

Vee tyes PROGRAM PROGRAM VERIFY

Note : 1. Vcc must be applied simultaneously or before Ver and cut off simultaneously or after Vep.
2. Removing the device frcm socket and setting the device in socket with Vee=12.5V may cause permanent
damage to the device.
3. The Vrr supply voltage is permitted up to 14V for program operation, so the voltage over 14V should not be
applied to the Ve terminal.
When the switching pulse voltage is applied to the Ver terminal, the overshoot voltage of its pulse should not
be exceeded 14V.
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OPERATION INFORMATION

The TMM24256AP/AF’s six operation modes are achieved by applying TTL level signal to all inputs.
listed in the following table. Mode selection can be
_____ PINNAMES(NUMBER) | CE | OF Vep Vee 0o~0, POWER
MODE T (20) | (22) (1) (28) (11~13, 156~19)
i Read L L Data Out Active
Read Operation N "
(Ta=0~70-C) Qutput Deselect * H 3% 5V High Impedance Active
a: o~ .
Standby H * High Impedance Standby
) Program L H Data In Active
Program Operation — - -
Program Inhibit H H 12.5V 6V High Impedance Active
(Ta=25+5°C) - -
Program Verify’ * L Data Out Active |

Note : H; Vin, L; Vi, * ; Vin or Vi

READ MODE
The TMM24256AP/AF has two control func-

tions. The chip enable (CE) controls the operation
power and should be used for device selection.
The output enable (OE) control the output buffers,
independent of device selection.
Assuming the CE=OE=Vi_, the output data is

valid at the outputs after address access time from

OUTPUT DESELECT MODE

Assuming that CE=Vii or OE=Vin, the outputs
will be in a high impedance state. So two or more
TMM24256AP/AF’s can be connected together on a

STANDBY MODE

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

PROGRAM VERIFY MODE

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

PRGGRAM INHIBIT MODE

Under the condition that the program voltage {+
12.5V)}is applied to Vep terminal, a TTL high level CE
nput inhibits the TMM24256AP/AF from being
programmed.

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

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

ating current to 30mA from 100mA (about 70%
reduction) and then the outputs are in a high
impedance state, independent of the OE inputs.

The verify is accomplished with OE at Vi and CE at
ViH or ViL.

plished. Thatis, all inputs except for CE and OE may
be commonly connected, and a TTL low level pro-
gram pulse is applied to the CE of the desired device
only and TTL high level signal is applied to the other
devices.



HIGH SPEED PROGRAMMING MODE

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

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

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

ELECTRIC SIGNATURE MODE

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

The programming equipment may read out man-
ufacturer code and device code from
TMIM24256AP/AF by using this mode before pro-
gram operation and automatically set program volt-
age (Vep) and algorithm.

Electric Signature mode is set up when 12V is

grarnmed 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=Vep
=5bV.

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

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

The following table shows electric signature of
TMM24256AP/AF.

— PINS| A, 0, Cs Os 0, O, 0O, O, Oy HEX.
T
SIGNATURE TTT— (10) (19) (18) (17) (16} (15) (13) (12) (11) | DATA
Manufacture Code Vi, 1 0 0] 1 1 0] 0 0] 98
Device Code Vin 0 1 0 1 0 1 ¢} ] 54

Notes: AS=12V+0.6V
A1~A8, A10~A14, CE, OE=Vy
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HIGH SPEED PROGRAM MODE FLOW CHART

START

ADDRESS=
START ADDRESS
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NO

*
OK
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ADDRESS?
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OUTLINE DRAWINGS

(TMM24256AP)
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Note : 1.
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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Each lead pitch is 2.54mm. All leads are located within 0.25mm of their true longitudinal position with



OUTLINE DRAWINGS (TMM24256AF)
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Note: Toshiba does not assume any responsibility for use of any circuitry described: no circuit pat hi are implied, and T
reserves the right, at any time without notice, to change said circuitry.

© Aprii, 1987 Toshiba Corporation
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TMM24256BP/BF 32,763 WORD X8 BIT ONE TIME
PROGRAMMABLE READ ONLY MEMORY
SiLICON STACKED GATE MOS

TMM24256BP/BF-17/20

DESCRIPTION

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

The TMM242568P/BF's access time is 170ns/200ns,
and has low power standby mode which reduces the
power dissipation without increasing »ocess time.

T2a5!

FEATURES

© Fast access time: 170ns, 200ns
€ { ow power dissipation

Active:  100mA

Standby:  30mA
€ Single BV power supply

Foil .

9 % 0

PRELIMINARY

The electrical characteristics and programming method
are the same as U. V. EPROM TMM27256B0s.

Once programed, the TMM242568P/BF can not be
erased because of using plastic DIP without transparent
window.

itic operation

High speed programming mode i, 1

Inputs and outputs TTL compatibie

Pin compatible with ROM TCHE3257P, TIMM23256P,
EPRCM TMM27256D/A0D/BD and TC57256D/AD

Standard 28 pin DIP plastic package : TMM242568P

Plastic Flat Package

: TMM242568F

PIN CONNECTION (TOP VIEW) BLOCK DI!AGRAM
\I Vpp GND  Vgg Og 0303 0304 05 G5 S
Verg L 280 Veo ° :
aag 2 2o S S S ? 22913
a7l g 26 b AL3 _ OB eBir — OUTPUT BUFFERS
AGh 4 25 am CE 0—
ASQl s 241 a8 ACQ L *
aell 6 23511 AL o] 6 | coLumn |64 COLUMN IO
A3l 7 22 N 38 A2 Ol ™1 DECODER [~ CIRCUIT
AZ 0— @
A2E 8 21 1 AlO Al G & { ‘f
AlQ 9 20 JCE AS o &
AQQ 10 1shov A6 O— =
oag 11 18 fos Ao ® | ®| ROW [s12) wewomy camL
o1g 12 17 hos As o & [ pecoper [ ARRAY
ozg 13 16 fo4 A0 O & 32768%x8bits
o— _—
GND({ 14 15103 ﬁ% ol g -
Al3 O
Als
PIN NAMES
MODE SELECTION
AO~ A14| Address Inputs - __ - .
0o ~0, | Outputs (Inputs] T PIN | CE 1 OE v v 0o ~ 0 POWER
C_"E ! i Erotie ] MODE (20) [ (220 | (1) (28) | (11~13,15~19)
oF P 12 n; eb|ntiut Read L L Data Out Acti
v PUtDUt Sna 9; rlfult Output Deselect * H 5V 5V High Impedance ctive
PP rogram supply Voltage Standby H * High Impedance Standby
Vee Power Supply Voltage
(+5V) Program L H 12507 ov!) Data In
GND Ground Program inhibit H H 12.75v 26,2592 High tmpedance Active
Program Verify * L Data Out

*Hor L

1):
2):
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TMM24512P/F 65,536 WORD X8 BIT ONE TIME PROGRAMMABLE READ ONLY MEMORY

SILICON STACKED GATE MOS

TMM24512P/F

DESCRIPTION

The TMM24512P/F is a 65,5636 word x 8 bit one time
programmable read only memory, and molded in a 28 pin
plastic package. The TMM24512P/F's access time is
250ns, and has low power standby mode which reduces
the power dissipation without increasing access time. The

FEATURES

® Fastaccese time: 2o0ns

® Low power dissipation
Active:  120mA
Standby: 3bmA

& Single 5V power supply

® [Fullstatic operation

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

® High speed nrogramming mode

® Iy ad cutputs TTL compatible

Pin coreatibie with TMM27512D

Stancard 28 pin DIP plastic package: TMM24512P
Plastic flat Package: TMM24512F

PIN CONNECTION (TOP VIEW) BLLOCK DIAGRAM
U/ Vpp OND Vg 0g 01 Oz 03 04 Og Og On
A15[]2 28 UVCC
mzgz 27hals =7 7 27 %?RRTYR
ATgs 26pALS OE®™ OF, TE —  OUTPUT BUFFERS
A6Qs 25pA8 CE CIRCUIT
A5([]5 24pAS } T
asgls 23hA11 et 6 | coLmav | 64 COLUMN 1,0
as g~ 22 pCEVpp A2 0— DECODER CIRCUIT
Az{s 21pA10 ASg—__— %’
a1ls 20 pCE - &
gg E o e ;82 ‘23‘?.: 2110 ROW 024 | MEMORY CELL
1 18 ABo— @ DECODER ARRAY
0101z 17pos A9 O] é} COoD 65536801 ts
o0z20is 16Po4 f\ﬁ)c»— &
1 o— Q
[e3 %12 5 15f03 e -
A130—]
AL 4O
Al5
PIN NAMES MODE SELECTION
AO~ A15 | Address Inputs PIN | TE | OE/Vee | Vec 00 ~ 07 | }
— Py .| POWER
00~ 07 Outputs (Inputs) MODE (20) (22) (28) (11 ~13,15~ 19}
CE Chip Enable Input Read L L Data Out Active
o Qutput Program Eggpuigg\select * H 5V HLgh {mpedance i
OE/Vep Enable Supply Standby H * High Impedance Standby
- nput _ Voltage Program L Vpp Data In
Vee \P/p'»:ver SL(JSS/V) Program Inhibit H Vpp 6V High impedance Active
onage o Program Verify L L Data Out
GND Ground S S
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SYMBOL ITEM RATING UNIT
Vee Power Supply Voltage -0.6~7.0 \%

Vpp Program Supply Voltage —0.6~14.0 \Y%
Vin Input Voltage —-06~7.0 \Y
Viio Input/Output Voltage —-06~70 Vv
Pb Power Dissipation 1.0/0.6* W
TsoLper | Soldering Temperature* Time 260 - 10 °C -« sec
TsTg Storage Temperature —55 ~ 150 °C
Torr Operating Temperature 0~70 °c
* 1 Plastic Flat Package

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
ViH fnput High Voltage 2.0 — Vee +1.0
Vi Input Low Voltage 0.3 — 0.8 4
Vee Ve Power Supply Voltage 475 5.00 5.25

~70°C, Vg = BV + 5%)

SYMBOL PARAMETER CONDITION MIN. TYP. MAX. UNIT
1] Input Current Vin =0~ Vee - — +10 UA
lect Supply Current (Standby) CE=Vy - — 35 mA
lcc2 Supply Current (Active) CE=V|L — - 120 mA
VOH Output High Voltage loH = —400uA 2.4 — — \Y
VoL Output Low Voltage loL=2.1mA = — 0.4 A2
IPP1 Vpp Current Vpp =0~ Vee +0.6V — — +10 UA
Lo Output Leakage Current Vour= 0.4V ~ V¢e - — +10 HA
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A.C. CHARACTERISTICS (Ta=0~70°C, Vg = BV * 5%)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. UNIT
tace Address Access Time CE=0E=ViL - 250
teg CE to Output Valid OE = VL - 250
toe @ to Output Valid §= ViL - 100 .
DF1 CE to Output in High-Z OE= VL 0 90
toF2 OF to Output in High-Z CE=VIL 0 90
ton Output Data in Hold Time CE=0E = ViL 0 -

A.C. TEST CONDITIONS

® Output Load 1 TTL Gate and C_ = 100pF

® Input Pulse Rise and Fall Times : 10ns Max.

® |nput Pulse Levels 1045V ~ 2.4V

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

CAPACITANCE * (Ta=25°C,f=1MHz)

SYMBOL PARAMETER TEST CONDITION MIN., TYP. MAX. UNIT
Cint Input Capacitance Vin = 0V — 4 9]

CIN2 OFE/Vpp Input Capacitance VN =0V — 50 60 pF
CouT Output Capacitance VouTt= 0V - 8 12

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

TIMING WAVEFORMS (READ)

tacc 1DF2

I
HIGH Z Z
~0"7 IGH 2
09 W DATA OUTPUTS >_}i—
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PROGRAM OPERATION

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
VIH Input High Voltage 2.0 - Vee +1.0
ViL Input Low Voltage -0.3 — 0.8 v
Vee Vec Power Supply Voltage 575 6.0 6.25
Vep Vpp Power Supply Voitage 12.0 125 13.0

(Ta=25%5°C, Ve = 6V £ 0.25V, Vpp = 12,5V £ 0.5V)

SYMBOL PARAMETER TEST CONDITION MIN, TYP. MAX. UNIT
I Input Current ViN =0~ Ve — — +10 MA
VoH Output High Voltage lop = —400uA 2.4 — - \%
Vou Qutput Low Voltage loL = 2.1mA — = 0.4 \Y
lcc Vee Supply Current — — - 120 mA
Ilpp2 Vpp Supply Current Vpp = 13.0V — - 50 mA

(Ta= 25+ 5°C, Vee = 6V £0.25V, Vpp = 12,6V £ 0.5V)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
taS Address Setup Time - 2 — - us
tAH Address Hold Time - 2 - - us
toES OE/Vpp Setup Time - 2 - - s
tOEH OE/Vpp Hold Time - 2 - - us
tPRT OE/Vpp Pulse Rise Time - 50 — — ns
tps Data Setup Time - 2 - — us
tDH Data Hold Time - 2 — — us
tyR OE/Vpp Recovery Time - 2 - - s
tves Vce Setup Time - 2 — - us
tpw Initial Program Puise Width CE =V, OE/Vpp = Vpp 0.95 1.0 1.05 ms
topw Overprogram Pulse Width Note 1 2.85 3.0 78.75 ms
tov Data Valid from CE OE/Vpp = Vi - 1 us
tDF CE to Output in High-Z OE/Npp = Vi - - 130 ns

A.C. TEST CONDITIONS

e Output Load
& |nput Pulse Rise and Fall Times
@ Input Pulse Levels :

: 1 TTL Gate and C_ (100pF)
: 10ns Max.
0.45V ~ 2.4V

® Timing Measurement Reference Level: Input 0.8V and 2.0V, Output 0.8V and 2.0V

Note 1: The length of the overprogram pulse may vary as a function of the counter value X.
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TIMING WAVEFORMS (HIGH SPEED PROGRAM)
(VCC =6V * 025\/, Vpp =125V + 05\/)

A0 ~Al1D

OEANpp

00 ~07

NOTE 1.

1 t tAH
AS . VR
tpw
torw \
VPRT 0BS YOEH
R
*D§ tDH DV tpr
P
Dy STABLE | Doy VALID
1N {
4
Wwos
PROGRAM PROGRAM VERIFY

Vee must be applied simultaneously or before Vep and cut off simultaneously or after

Ve .

Removing the device from socket and setting the device in socket with Vep = 12.5V may

cause permanent damage to the device.

The Ve supply voltage is permitted up to 14V for program operation. So the voltage
over 14V should not be applied to the Vpp terminal. When the switching pulse voltage is
applied to the Vpp terminal, the overshoot voltage of its pulse should not be exceeded

14V.
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The TMM24512P/F’s six operation modes are

listed in the following table. Mode selection can be
achieved by applying TTL level signal to all inputs.

PIN NAMES (NUMBER) CE OE/Vpp Vee 00~ 07 POWER
MODE (20) (22) (28) (11~13,156~19)
N . Read L L Data Out Acti
ve
F_ﬁ;i O‘fr%'oog) Qutput Deselect * H 5V High Impedance e
Standby H * High Impedance Standby
P o . Program L Vpp Data In
rogram Operation — - .
(Ta = 25+ 5°C) Program Inhibit H Vpp 6V High Impedance Active
Program Verify L L Data Out

Note: H; Vi, L ViL, *; Vig or Vi

The TMM24512P/F has two control functions. The
chip enable (CE) controls the operation power and
should be used for device selection. The output
enable {OE) control the output buffers, independent
of device selection. Assuming the CE = OE = V,_ , the
output data is valid at the outputs after address access
time from stabilizing of all addresses. The CE to
output valid (tce) is equal to the address access time
(tacc). Assuming that CE = V| and all addresses are
valid, the output data is valid at the outputs after 1ge
from the falling edge of OE.

Assuming that CE = Vi or OE = Viu , the outputs

will be in a high impedance state. So two or more
TMMZ24512P/F's can be connected together on a
common bus line. When CE is decoded for device
selection, all deselected devices are in low power

standby mode.

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

Initially, when received by customers, all bits of
the TMM24512P/F are in the 1" state which is
erased state. Therefore the program operation is to
introduce ‘0"’ data into the desired bit locations by
electrically programming. The TMM24512P/F is in
the programming mode when the OE/Vep  input
is at 1256V and CE is at TTL-Low level. The
TMM24512P/F can be programmed any location at

anytime either individually, sequentially, or at
random.

The verify mode is to check that desired data is
correctly programmed on the programmed bits.
The verify is accomplished with CE at ViL and
O—E—/Vpp at V|\_ .

L :
Under the condition that the program voltage
(ﬂZ.BV) is applied to Vpp terminal, a TTL high level
CE input inhibits the TMM24512P/F from being
programmed. Programming of two or more

TMM24512P/F's in parallel with different data is
easily accomplished. That is, all inputs except for CE
and OE may be commonly connected, and a TTL
Low level program pulse is applied to the CE of the
desired device only and TTL high level signal is
applied to the other devices.

The program time can be greatly decreased by
using this high speed programming mode. The device
is set up in the high speed programming mode when
the programming voltage (+12.5V) is applied to the
Vpp terminal with Vee =6V. The programming is
achievet_j_by applying a single TTL low level 1Tms 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 1ms 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 puise with pulse
width 3 times that needed for initial programming is
applied. When programming has been completed, the

~ data in all addresses should be verified with Vec=5V.

|44 —



e HIGH SPEED PROGRAM MODE FLOW CHART

RT

ADDRESS8=
START ADDRESS

VERIFY

O}lr
ADDRESS= OVERPROCRAM 3X PULSES OF lmsec
NEXT ADDRESS OR ONE PULSE OF 3X msec DURATION

NG

NO

—‘——"{ FAIL ’



Electric signature mode allows to read out a code
from TMM24512P/F which identifies its manufac-
turer and device type.

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

Electric Signature mode is set up when 12V is
applied to address line A9 and the rest of address
lines is set to V)L in read operation. Data output in
this conditions is manufacturer code. Device code is
identified when address AO is set to V4 . These two
codes possess an odd parity with the parity bit of
MSB (07).

The following table shows electric signature of
TMM24512P/F.

PINS A0 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 a8
Device Code ViH 0 0 0 1 0 1 0 1 15

Notes: A9 =12V + 0.5V
A1~ A8, A10~ A15,CE,DE=V|L
28 15
o I e W o W o W s B o B e B e B s B e B e Y e Y e B i Unit in mm
1]
<
) 3
o
.
4
| e Dy G [ GNN gy Guv [ G gy SNl GV by WD g GED gy SUNS g NN gy EES By SmD gy VS
1 14
4
<
= 1524025
@ 380 MAX o =
| | =
['s}
o
A \
4 ro/ W
1 W
T— Y +01
= 05£015 Alozs-00s
-
§ 141015 0~15°
(2]
NOTE 1. Each lead pitch is 2.64mm. All leads are located within 0.25mm of their true longitudinal
position with respect No. 1 and No. 28 leads.
2. This value is measured at the end of leads.
3. All dimensions are in millimeters.
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OUTLINE DRAWINGS (TMM24512F)

I00000000LN00T

Unit in mm

_/
9.0 MAX,

.t

EJUUUUUUUUUUULIH

118+£03 )

189MAX g

0.15%0.05

NOTE: Lead pitch is 1.27 and tolerance is =0.12 against theoretical center of each lead that is
obtained on the basis of No. 1 and No. 28 leads.
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TMM24512AP/AF 65,5636 WORD X8 BIT ONE TIME

PROGRAMMABLE READ ONLY MEMORY

SILICON STACKED GATE MOS

TMM24512AP/AF-20/25

DESCRIPTION

The TMM24512AP/AF is a 65,536 word x 8 bit one
time programmable read only memory and molded in a
28 pin plastic Package. The TMM24512AP/AF's access
time is 200ns/250ns, and has low power standby mode
which reduces the power dissipation without increasing

FEATURES

® Fast access time: 200ns, 250ns
® [ ow power dissipation

Active:
Standby:

120mA
35mA

e Single 5V power supply

PIN CONNECTION (TOP VIEW)

2 0 % & © &

access time. The electrical characteristics and programm-
ing method are the same as U.V. EPROM TMM27512
AD'’s. Once programmed, the TMM24512AP/AF can not
be erased because of using plastic DIP without transparent
window.

Full static operation
High speed programming mode |, 11
Inputs and outputs TTL compatible
Pin compatible with TMM27512D/AD
Standard 28 pin DIP plastic package : TMM24512AP
Plastic Flat Package

: TMM24512AF

BLOCK DIAGRAM

Vpp OND Vgg  0g 01 Oz O304 Og Ug On

\
a5 gl 2 Voo —y ¢ 7?7 319 7?iPYR
Alz2(z 27pALs 5T e
GE . CE .
A7ds 265A13 &5 o]  LROUIT -1  OUTPUT BUFFERS
A6 Qs 25pA8 rj: T f
A5Qs 24 A9 2(1)0— 6 | coLumn | 64 COLUMN 1,0
asqls 23[A11 Azg: =1 pEcopES CIRCUIT
2307 2208 Vep A3 a
A20s 21p1a10 e 5 l %
Alls 20 ICE -‘\5: E
A0 Q10 19p07 A9 B |10 Row  [LO24 | MEMORY (Y:ELL
001 18106 s 3 "] pEcoDER 65536x8b1 ts
01012 17pos aloo ] &
02013 16004 Allo— A
anDO14 15flo3 Alzo— <
A130—
Al40—
Al50—]
PIN NAMES 'MODE
A0~ A15 | Address Inputs Vee 00~ 07 POWER
O ~ Or Outputs {Inputs) MODE (20) | (22) (28) {11 ~13,15~19)
CE Chip Enable Input Read L L Data Out Active
OE/Vpp Output Program Output Deselect * H 5V High Impedance
Enable/ Su;?ply Standby H * High Impedance Standby
(nput \/oltage Program L Vpp 6V” Data In
Vee Power Supply Voltage Program Inhibit H Vep 6.25v2 High Impedance Active
(+5V) Program Verify L L ’ Data Out
GND Ground

*'Hor L
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32,768 WORD X 8 BIT CMOS ONE TIME
PROGRAMMABLE READ ONLY MEMORY
SILICON STACKED GATE CMOS

TC54256AP/AF

DESCRIPTION

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

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

FEATURES
® Peripheral circuit . CMOS
Memory cell - N-MOS

® L ow power dissipation
Active : 30mA/5MHz
Standby: 100xA
® Fast access time : 200ns
® Program voltage 2 12.5V
® Single bV power supply

- PIN CONNECTION

The electrical characteristics and programming
method are the same as U. V. EPROM TCb57256AD's.

Once programmed, the TC54256 AP/AF can not be
erased because of using plastic DIP without trans-
parent window.

® Full static operation

® High speed programming mode

® Inputs and outputs TTL compatible

® Pin compatible with ROM TC53257P,
TMM23256P EPROM TMM27256D/AD and
TC57266D/AD

@ TC54256AP : 28PIN standard plastic package

®TCH4256AF : 28PIN flat package

BLOCK DIAGRAM

Vpp GND Vcc 00 D‘{ 02 03 04 c:is '.3?6 0?7
——— § 3 3 N
Veprd 1 28pVce 55:’:1 6E CE OUTPUT BUFFERS
FE CIRCUIT
Auﬂz 27p A CAEO_ T I
A g3 26 A3 o] | 5 | corumn |88 T oGm0
As ]84 2580 Ag :i: @ DECOODER crrCUIT
As gs 241 A9 b - [ !
Asfie 23 AN Aso 3
Az 221 6E aod 8 2 | oo PIE] mEmony e
A208 211 A0 At o] § 32.768 x 8 bits
aide 20pcE ane] <
Ao 10 180, 2132:«
0o 11 18{] O¢ *
o112 17 Os
o213 16fos MODE SELECTION
GND 14 1511 03
~__ PIN| CE [ OF [ Vee | Vec 0,~0,
MODN (20) [ (22) | (1) 1 (28) 1 (11~13, 156~19) POWER
Read L L Data Out
DIN Y Output Active
PIN NAMES P ¥ | H | 5V | 8V | High Impedance
Deselect
Ag~A,, Address Inputs Standby * High Impedance | Standby
0,~0; Outputs {Inputs) Program L H Data In
CE Chip Enable Input Program H q lasvl ev | migh 4 Act
— 5 mpedance 1
OF Output Enable Input Inhibit gnime cve
Vep Program Supply Voltage Program
9 PPl 9 g‘ * L Data Out
Vce Power Supply Voltage (+5V) Verify l
GND Ground :1 * HorlL
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MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Vee Power Supply Voltage -0.6~7.0 \'
Vpp Program Supply Voltage -0.6~14.0 v
VIN Input Voltage -0.6 7.0 v
Vi/o0 Input/Output Voltage -0.6 Voct0.5 A\
Pp Power Dissipation 1.5 W
TSOLDER Soldering Temperature Time 260 - 10 °C . sec
TstrG Storage Temperature =65~ 125 °C
TOPR Operating Temperature ~40~ 85 °C
READ OPERATION
D.C. RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
VIH Input High Voltage 2.2 - Veet0.3
Vi Input Low Voltage -0.3 - 0.8
Vee Ve Power Supply Voltage 4.75 5.00 5.25 v
Vpp Vpp Power Supply Voltage Vee-0.6 vee Veet+0.6
D.C. and OPERATING CHARACTERISTICS (Ta=-40~ 85°C, VCC=5V+5%)
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
Irt Input Current VIN=0V~Vce - - *+10 uA
Iccor - f=6.7MHz| - - 10
Tecos Operating Current CE=0V Py n - o mA
Icest CE=Viy - - 1 mA
Standby Current —
Iccs2 CE=V((-0.2V - - 100 | uwh
Vor Output High Voltage Igg=-400uA 2.4 - -
VoL Output Low Voltage Iop=2.1mA - - 0.4 v
Ippy Vpp Current Vpp=Vcct0.6V - - +10 nA
IL0 Output Leakage Current Vour=0-4Va Ve - - +10 uA
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A.C. CHARACTERISTICS

(Ta=-40~ 85°C, Vec=5V£5%, Vpp=Vcc*0.6V)

SYMBOL PARAMETER TEST CONDITION MIN. MAX. UNIT
tace Address Access Time CE=0E=V7y, - 200
tCE CE to Output Valid OE=Vyy - 200
toE OE to Output Valid CE=Vy, - 70
tpF1 CE to Output in High-Z OE=Vyy, 0 60 ne
tpF2 OF to Output in High-Z CE=Vqy, 0 60
ton Output Data in Hold Time CE=0E=Vqy, 0 -
A.C. TEST CONDITIONS

.

Output Lead

Input Pulse Rise and Fall Times

Input Pulse Levels

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

Timing Measurement Reference Level :

Inputs 0.8V and 2.2V, Cutputs 0.8V and 2.0V

CAPACITANCE  * (Ta=25°C, f=1MHz)
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
CIn Input Capacitance Vin=0v - 4 6
Cout Output Capacitance Voyr=0V - 8 12 PE

* This parameter is periodically sampled and is not 1007 tested.

TIMING WAVEFORMS

AO0O~Al4 X

(READ)

X

ToH

NN Y/

tpr1 |
= Iy A7
00~a7 | T @q_ DATA QUTPUTS / HigH Zz
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PROGRAM 0

PERATION

D.C. RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
VIiH Input High Voltage 2.2 Veetl.0
VIL Input Low Voltage -0.3 0.8
Vee Vec Power Supply Voltage 5.75 6.0 6.25 v
Vpp Vpp Power Supply Voltage 12.0 12.5 13.0

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

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
It Input Current Vin=0"~ Vec - - *10 HA
Vou Output High Voltage Tou=—400uA 2.4 - - v
VoL Output Low Voltage Igr=2.1mA - - 0.4 v
Icc Vee Supply Current - - - 40 mA
Ippy Vpp Supply Current Vpp=13.0V - - 50 mA
Vip A9 Auto Select Voltage - 11.5 12.0 [12.5 v

A.C. PROGRAMMING CHARACTERISTICS (Ta=2525°C, Vgg=6V+0.25V, Vpp=12.5V%0.5V)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
taAs Address Setup Time ~ 2 - - us
tAH Address Hold Time - 2 - - us
tCcES CE Setup Time - 0 - - ns
tcgs | CE Hold Time - 0 - - ns
toES OE Setup Time - 2 - - us
tps Data Setup Tine ~ 2 - - us
tpH Data Hold Time - 2 - - us
typg Vpp Setup Time - 2 - - us
tycs Ve Setup Time - 2 - - us
tpy Initial Program Pulse Width CE=V1L, OE=Vyy |0.95 1.05 ms
topw Overprogram Pulse Width Note 1 2.85 78.75 ms
toE OE to Output Valid CE=V1g - - 150 ns
tprp | OE to CQutput in High-Z CE=V1H - - 130 ns

A.C. TEST CONDITIONS

» Output Load

Note 1:

Input Pulse Rise and Fall Times
Input Pulse Levels

Timing Measurement Reference Level

value X.

The length of the overprogram

: 1 TTL Gate and Cp, (100pF)

10ns Max.
: 0.45VA~ 2.4V

: Input 0.8V and 2.2V, Output 0.8V and 2.0V
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TIMING WAVEFORMS  (PROGRAM)
(Vcc=6ViO .25V, VPP=12 .5V+0.5V)

AO0~14

00~07

Vop __/ typs

Voo _/ tvcs PROGRAM PROGRAM VERIFY

Note 1.

X

tAg TP Al
N
RXXOOOOOOOKKKS
Neomw /] oma | REREREKAKELY come

EO_Eii tDFP

tDs tpH ToE

'
————-—-—-—————< Dry STABLE }—————-< Doyr VALID >———

Vee must be applied simultaneously or before Vpp and cut off

simultaneously or after Vpp.

Removing the device from socket and setting the device in socket

with Vpp=12.5V may cause permanent damage to the device.

The Vpp supply voltage is permitted up to 14V for program operation.
So the voltage over 14V should not be applied to the Vpp terminal.
When the switching pulse voltage is applied to the Vpp terminal, the

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

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

PIN NAMES (NUMBER) | CE oE |Vpr |Vce 00 ~ 07 POWER
MODE (20) | (22)| (1) [(28)|(11~ 13, 15~ 19)
Read L L Data Out
Read Operation - - Active
(Ta=-40~ 85°C) Output Deselect H 5V 5V |High Impedance
Standby H * High Impedance Standby
i Program L H Data In
Program Operation
(Ta=25%5°C) Program Inhibit H H [12.5V| 6V |High Impedance Active
Program Verify * L Data Out

Note: Hj; Viy, L; Vyp, *; Vyg or Vyp

READ MODE

The TC54256AP/AF has two control functions. The chip enable (CE) controls the
operation power and should be used for device selection.
The output enable (OE) controls the output buffers, independent of device selection.
Assuming that CE=0E=Vyy,, the output data is valid at the outputs after address
access time from stabilizing of all addresses.
The CE to output valid (tcg) is equal to the address access time (tpce) -
Assuming that CE=Vyp and all addresses are Xilid’ the output data is valid at the
outputs after top from the falling edge of OE.

OUTPUT DESELECT MODE

Assuming that af:VIH or 0E=Viy, the outputs will be in a high impedance state.
So two or more TC54256AP/AF's can be connected together on a common bus line.
When CE is decoded for device selection, all deselected devices are in low power
standby mode.

STANDBY MODE

The TC54256AP/AF has a low power standby mode controlled by the CE signal.
By applying a high level to the CE input, the TCS54256AP/AF is placed in the standby
mode which reduce the operating current to 100uA by applying MOS-high level (Vg¢)
and then the outputs are in a high impedance state, independent of the OE inputs.
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PROGRAM MODE

Initially, when received by customers, all bits of the TC54256AP/AF are in
the "1" state which is erased state.
Therefore the program operation is to introduce "0's'" data into the desired bit
locations by electrically programming.
The TC54256AP/AF is in the programming mode when the Vpp input is at 12.5V and CE is
at TTL-Low level under OE=Vy{.
The TC54256AP/AF can be programmed any location at anytime either individually,
sequentially, or at random.

PROGRAM VERIFY MODE

The verify mode is to check that desired data is correctly programmed on the
programmed bits. o
The verify is accomplished with OE at Vyy, and CE at Vg or Vyr.

PROGRAM INHIBIT MODE

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

HIGH SPEED PROGRAMMING 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 Vgc=6V.

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

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

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

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

START

ADDRESS =
START ADDRESS

YES

l PROGRAM 1ms PULSE41

YES i
NO
NG
* OK

ADDRESS =
NEXT ADDRESS

OVERPROGRAM 3X PULSES OF lmsec
OR ONE PULSE OF 3X msec DURATION
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ELECTRIC SIGNATURE MODE

Electric signature mode allows to
identifies its manufacturer and device
The programming equipment may read out
TC54256AP/AF by using this mode before
program voltage (Vpp) and algorithm.
Electric Signature mode is set up when

rest of address lines is set to Vyp in

read out a code from TC54256AP/AF which

type.
manufacturer code and device code from

program operation and automatically set

12V is applied to address line A9 and the

read operation. Data output in this

conditions is manufacturer code. Device code is identified when address A0 is

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

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

PINS | AO 07 06 | 05 04 03 02 | o1 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 Vin 1 1 0 0 0 1 0 0 Cé4

Notes: A9=12Vx0.5V
Al~ A8, Al10~Al4, CE, OE=Vyy
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OUTLINE DRAWINGS (TC54256AP)

5.2 MAX.

Note 1.

Unit in mm

28 15
A MMM rIrarrarraro
e
<
=
o
<
~
1 14
) 1524025
. 380 MAX. 2
a4
=
—
)
fw]
L \
- y
1t W

01
I 05£015 254£025 _J|oz5-005
x

14+£015

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

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

This value is measured at the end of -leads.

All dimensions are in millimeters.
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OUTLINE DRAWINGS (TC54256AF)

28 15 P
Unit in mm

9.0 MAX,

i
s
Jddodduiany

189MAX , |

1 LZ.SMAX,
0.15+0.05

==t t }
]04\510.1 1.27+0.05 g 1504
T 1 T m
—
S

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

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

No.28 leads.
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Note : Toshiba does not assume any responsibility for use of any circuitry described : no circuit patent licenses are implied, and Toshiba reserves the right, at any time

without notice, to change said circuitry.
© May, 1986 Toshiba Corporation
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:‘Z;Lg)Z)ZNV'YYOMREDGgglyT CMOS ONE TIME PROGRAMMABLE TC541 OOOP'ZO, TC541 OOOP'25
TC541001P-20, TC541001P-25

SILICON STACKED GATE MOS

DESCRIPTION

The TC541000P/TCB541001P is a 131,072 word x 8
bit one time programmable read only memory, and
molded in a 32 pin plastic package.

The TC541000P/TC541001P’s access time is 200ns/
250ns and has low power standby mode which reduces
the power dissipation without | wreasing access time The

electrical characteristics and programming method are
the same as U.V. EPROM TC571000D/TC571001D"s.
Once programed, the TC541000P/TC541001P can not
be erased because of using plastic DIP without
transparent window.

FEATURES
@ Peripheral circuit : CMOS ® Wide operating temperature range: —40 ~ 85°C
Memory cell N-MOS ® Full static operation
® Fastaccess Time e High speed programming operation: tpwy 0.1ms
TC541000P-20/TC541001P-20: 200ns ® input and output TTL compatible
TCH41000P-25/TC541001P-25: 250ns ® JEDEC standard 32 pin: TC541000P
® | ow power dissipation & 1M MROM compatible : TC541001P
Active : 30mA/5.0MHz ® Standard 32 pin DIP plastic package
Standby: 100 pA (Ta= 85°C)
® Single bV power supply
PIN CONNECTION (TOP VIEW) PIN NAMES
vpe vee ves d1 vee A0~ A16 | Address Inputs
ALS Y a7 d- T (Reference) DO~ D7 | OQutput (Inputs)
AlS NC Al5 03 NC AlS CE Chip Enable Input
Al2 Als Al2 Q4 Als Alz OF Output Enable tnput
AT Al3 A7 (s AL3 A7 PGM Prggram Control Input
AS A8 as {e A8 A€
AS 49 a5 a3 a5 icc Power Supply Voltage
A4 all Ad g8 All A4 Vpp Program Supply Voltage
A3 oz A3 Qo9 Als A3 GND Ground
A2 Alo a2 Q10 AlQ Az NC No Connection
Al TT Ar Qu Tz Al -
AQ D7 a0 Q12 D7 AQ
Do D§ DA { D8 DO
D1 DS n1 g Ds Dl
D2 D4 Dz ( D4 D2
GND D3 aNp g D3 QND
TC541000® TC541001% 1M Mask ROM.
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BLOCK DIAGRAM

Vpp GND Vgg 09 01 02 03 04 05 06 07
I A S S S R R R
— OE, TE, pPoM [ |
?% ] CIRCULIT OUTPUT BUFFERS
1 1 _?_
AQ o—f
AL o— 7_jooroud ¥ oo e Lo
A2 o— DECODER CIRCUIT
L3 o—
Ad o =
AS o—f g L 4_
A6 o =
AT 3
re o : 10 ROW 1924 MEMORY (Y:ELL
AS 00— m - ARRA
410 o 2 DECODER 131,072x8bits
AlLl o— Q4
AlZ omrd 2
AlS ol
Al4s o—
AlS o—od
Al6 o—
MODE SELECTION
T PIN _ _ —
T PGM CE OE Vep Vee 00~ 07 POWER
MODE
Read H L Data Out )
- Active
Output Deselect * * 5V 5V High Impedance
Standby * H * High Impedance Standby
Program L L H Data In
- * H * High Impedance )
Program Inhibit 12.75V 6.25V - Active
H L H High Impedance
Program Verify H L L Data Out
*:HorlL
MAXIMUM RATINGS
SYMBOL ITEM RATING UNIT
Vee Power Supply Voltage —06~70 \Y]
Vpp Program Supply Voltage —0.6 ~14.0 \Y%
Vin Input Voltage -06~70 \%
Vi/o Input/Output Voltage —0.6~ Ve +0.5 \4
Pp Power Dissipation 1.5 W
TSOLDER Soldering Temperature * Time 26010 “Crsec
TsTRG Storage Temperature —65~ 125 °C
Torr Operating Temperature —40~ 85 °C
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READ OPERATION
D.C. RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vin Input High Voltage 2.2 — Vee +0.3
ViL Input Low Voltage -0.3 — 0.8
Vee Ve Power Supply Voltage 4.75 5.00 5.25 v
Vpp Vpp Power Supply Voltage Vee — 0.6 Vee Vee +0.6
D.C. AND OPERATING CHARACTERISTICS (Ta=—-40~85°C, Ve =5V £5%)

Fm— B PARAMETER TEST CONDITION MIN, TYP. MAX. UNIT
N | Input Current Vin = 0~ Ve - - £10 7
lccon Operating Current CE=Oov [ 5.0 MHz _ ~ 0 mA
lccoz lout=0mA | f=1MHz - - 10
lccst Standby Current fE = Vin - - ! mA
lces2 CE=Vcc —-02V - - 100 uA

| Vou Output High Voltage lon = —400 uA 24 | = - Y,
VoL Output Low Voltage loL = 2.1 mA - | - 0.4 v
lpp1 Vpp Current Vpp = Ve * 0.6V - 1 - +10 pA
o Output Leakage Current Vout = 0.4V~ Ve -~ [ — 10 MA

A.C. CHARACTERISTICS (Ta=—40~ 85°C, Ve = 5V £ 5%, Vpp = Vee £0.6V)
TC541000P-20/ TC541000P-25/
SYMBOL PARAMETER TC541001P-20 TC541001P-25 UNIT
N » MIN. MAX. MIN. MAX.
tace | Address Access Time — 200 - 250
tce | CE to Output Valid — 200 - 250
10E OE 10 Output Valid — 70 - 100
tegm  PGM to Output Valid 70 ~ 100
toF CE to Output in High-Z 0 60 0 90 n
tpE2 . OFE to OQutput in High-Z 0 60 0 90
toEs PGM 1o Output in High-Z 0 60 0 90
ton | Output Data Hold Time 0 — 0 - ]

A.C. TEST CONDITIONS

Output Load

Input Puise Rise and Fall Times
Input Pulse Levels :
Timing Measurement Reference Level :

: 1TTL Gate and C, = 100pF

: 10ns Max.
0.45V and 24V
Inputs 0.8V and 2.2V Outputs 0.8V and 2.0V
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CAPACITANCE * (Ta=25°C, f= 1MHz)

SYMBOL PARAMETER | TESTCONDITION | MIN. | TYP. | MAX. | UNIT
Cin Input Capacitance Vin = 0V - 4 8 F
CouT Output Capacitance VouTt =0V — 10 12 P

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

TIMING WAVEFORMS (READ)

AO0~A16 :><

X

SN

| FoE

ST

Y

l IVDFl ,

TEGM L;,

TDF2

= T

tacc

AN

EIGHE 2
00 ~07

torgy

{ /// DATA OUTPUTS

KU
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HIGH SPEED PROGRAM OPERATION
D.C. RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vi Input High Voltage 2.2 . Vee +1.0
Vi Input Low Voltage -0.3 - 0.8 v
Vee Ve Power Supply Voltage 6.00 6.25 6.50
VPP Vpp Power Supply Voltage 12.60 12.75 13.00

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

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
I Input Current Vin =0~ Vee - - *10 MA
Von Output High Voltage lon = —400 uA 2.4 — — Vv
VoL Output Low Voltage lgL =21 mA — - 0.4 Y,
lce Vee Supply Current — - — 30 mA
I'pp2 Vpp Supply Current Vpp = 13.0V — — 50 mA
Vio A9 Auto Select Voltage — 11.5 12.0 12.5 \

A.C. PROGRAMMING CHARACTERISTICS (Ta=25#5°C, V¢ = 6.25% 0.25V, Vpp = 12.75% 0.25V)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
tAS Address Setup Time — 2 — - us
tAH Address Hold Time - 2 - - s
tees CE Setup Time - 2 - - Hs
tCEM CE Hold Time - 2 - - Hs
tps Data Setup Time - 2 - - us
toH Data Hold Time — 2 - — Ms
tyvs Vpp Setup Time - 2 - - us
tpw Program Pulse Width - 0.095 0.1 0.105 ms
toE OE to Output Valid — - - 100 ns
tpE2 OE to Output in High-Z CE=V,_ — - 90 ns

A.C. TEST CONDITIONS

e Output Load : 1TTL Gateand C, {100pF)

® |nput Pulse Rise and Fall Time : 10ns Max.

e Input Pulse Levels : 0.45V and 2.4V

e Timing Measurement Reference Level : Input 0.8V and 2.2V, Output 0.8V and 2.0V

-67 —




HIGH SPEED PROGRAM OPERATION

e TIMING CHART

AO0~Al6

00~07

NOTE: 1.

X
Tas TAH

:\\\ \L_._Ecﬁ___ I tcag / 7
' |

- tor2 \r"
TOE |*DF2
!
S L . ;
oneNowy [l Dry STABLE Doy VALID
m—————— =
tps tpz

Vee must be applied simultaneously or before Vpe and cut off simuitaneously or after
Vop -

Removing the device from socket and setting the device in socket with Vpp = 12.75V
may cause permanent damage to the device.

The Vpp supply voltage is permitted up to 14V for program operation, so the voitage
over 14V should not be applied to the Vpp terminal. When the switching pulse voltage
is applied to the Vg, terminal, the overshoot voltage of its pulse should not be exceeded
14V,
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OPERATION INFORMATION

The TCH41000P/TC541001P's  six
modes are listed in the following table. Mode selec-

operation

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

T PG CE OE Vpp Vee 00 ~ 04 POWER
T
READ Read H L L Data Out .
. - Active
OPERATION Output Deselect * * H 5V Y High Impedance
(Ta= —40 ~ 85°C) Standby * H * High Impedance Standby
Program L L H Data In
PROGRAM - * H * High Impedance .
OPERATION Program Inhibit q T T 12.75V 6.25V " ah medan Active
(Ta=25+5°C) igh tmpedance
Program Verify H L L Data Out

Note: H; Vg, L Vi, 5 ViyorV,_

READ MODE

The TC541000P/TCB41001P has three control
functions. The chip enable (CE) controls the opera-
tion power and should be used for device selection.
The output enable (OE) and the program control
(PGM) control the output buffers, independent of
device selection.

Assuming in that CE = OE = VL and PGM =V, ,
the output data is valid at the output after address
access time from stabilizing of all addresses. The CE
to output valid {t,z) is equal to the address access
time {tacc)-

Assuming that CE = V;_, PGM = V|4 and all
addresses are valid, the output data is valid at the
outputs after tge from the falling edge of OE. And
assuming that CE = OF = V| and all addresses are
valid, the output data is valid at the outputs after
tpgm from the rising edge of PGM.

QUTPUT DESELECT MODE

Assuming that CE = V|, or OE = V|4 , the outputs
will be in a high impedance state. So two or more
ROMs can be connected together on a common bus
line. When CE is decoded for device selection, all
deselected devices are in low power standby mode.

STANDBY MODE

The TCb41000P/TC541001P has a low power
standby mode controlled by the CE signal. By apply-
ing a high level to the CE input, the TC541000P/
TCbH41001P is placed in the standby mode which
recude the operating current to 100uA by applying

MOS-high level {Vic) 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 TCB541000P/TC541001P are in the 1" state
which is erased state. Therefore the program opera-
tion is to introduce ““0's’" data into the desired
bit locations by electrically programming.

The levels required for all inputs are TTL. The
TCB541000P/TC541001P can be programmed any
location at anytime —— either individually, sequ-
entially, or at random.

PROGRAM VERIFY MODE
The verify mode is to check that the desired data
is correctly programmed on theﬁ;_)rogrammed bits.

The verify is accomplished with OF and CE at V,_
and PGM at V.

PROGRAM INHIBIT MODE

Under the condition that the program voltage
(+12.75V) is applied to Vpp terminal, a high level CE
or PGM input inhibits the TC541000P/TC541001P
from being programmed. Programming of two or
more EPROMS in parallel with different data is easily
accomplished. That is, all inputs except for CE or
PGM may be commonly connected, and a TTL
low level program pulse is applied to the CE and PGM
of the desired device only and TTL high level signal is
applied to the other devices.
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HIGH SPEED PROGRAM OPERATION

The device is set up in the high speed programming
mode when the programming volitage (+12.75V) is
applied to the Vpp terminal with Ve = 6.25V and
PG_M: V|H .

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

e FLOW CHART

data is verified by using Program Verify Mode.

If the programmed data is not correct, another
program pulse of 0.1ms is applied and then program-
med data is verified. This should be repeated until
the program operates correctly (max. 25 times).

When programming has been completed, the data

in all addresses should be verified with Ve = Vpp

=5HV.

START

Vee =

625+0285V

Vop = 1275+£025V

!

ADDRESS
= START ADDRESS

=

rPHOGRM . TPW=0lns I

ADDRESS
= NEXT ADDRESS

L NO

LAST
ADDRESS *?

READ
ALL BYTES




ELECTRIC SIGNATURE MODE

Electric signature mode allows to read out a code
from TC541000P/TC541001P which identifies it's
manufacturer and device type.

The programming equipment may read out manu-
facturer code and device code from TC541000P/
TCH41001P by using this mode before program
operation and automatically set program voltage
(Vpp ) and algorithm.

Electric Signature mode is set up when 12V is
applied to address line AS and the rest of address
lines is set to V,_ in read operation. Data output in
this conditions is manufacturer code. Device code is
identified when address AQ is set to V; . These two
codes possess an odd parity with the parity bit of
MSB (07). The following table shows electric signa-
ture of TC541000P/TC541001P.

PINS
Ag | O
SIGNATURE — 0 7 Os | Os | Os | O | O | Op | HEX DATA
Manufacture Code ViL 1 0 1 1 0 0 o o8
TCB41000P
Device Code Vg — 0 o |1 |1 o0 86
TC541001P 0 o 0 0 ] . 1 o

Notes: A9 =12V £0.5V o
A1~ A8, A10~A16,CE,OE = V| _
PGM = Vin
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OUTLINE DRAWINGS

5.2MAX.

Unit in mm

e 17

14.2 MAX.

l

Tuuuum’u‘r—ll—luuul—!ul—du

|

3.2MIH,

|_| QSMIN.

05t015S 254
14+015

Each lead pitch is 2.64mm. All leads are located within 0.25mm of their true longitudinal
position with respect No.1 and No.32 leads.

This value is measured at the end of leads.

All dimensions are in millimeters.
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256K BIT (32K WORD X 8 BIT) CMOS MASK ROM
SILICON GATE MOS

TC53257P
TG93257F

DESCRIPTION

The TC53257P/F 1s 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-

FEATURES

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

Operating Current :  25mA(Max.)

Standby Current 20uA{Max.)
® Pin Compatible with 256K EPROM TC57256AD/ADI
® Pin Compatible with 256 K OTPROM TC54256AP/AF
® Full Static Operation

PIN CONNECTION (TOP VIEW)
Ne g1 28 Vpp
A12 42 270 Al4
A7 3 26 A A13
A6 Q4 25 P A8
A5 5 24 B A9
A4 O6 23 Al
A3 Q7 220k
A2 Q8 21 ALO
Al 049 20 CE CE
A0 QU 190 D7
De 18P D6
Dl 17P Ds
D2 16 1 D4
GND 15P D3

PIN NAMES

Ao~Ars Address Inputs -

Do~D7 Data Outputs

NC No connection

CE/CE Chip enable input

OE Output enable input

Voo Power supply

GND Ground

J-3

tery operation is required.
The TCH53257P/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 : TTL Compatible
® Three State Outputs

® Package
Plastic DIP - TC53257P
Plastic FP : TC53257F

BLOCK DIAGRAM

Vpp GND

M

DO D1D2 D3D4 D5 D6 D7

IRARRARN

OUTPUT BUFFERS

COLUMN DECODERS

32,768 -8
MEMORY CELLS

ADDRESS BUFFERS

—

L
ROW DECODERS




MAXIMUM RATINGS

SYMBOL ITEM RATING UNITS
Voo Power Supply Voltage -0.5~7.0 \"
VIN Input Voltage -0.5~7.0 Y
Vourt Output Voltage 0~Vpo v
Po Power Dissipation 1.00.6* w
Tste Storage Temperature —-55~150 C
Torr Operating Temperature -40~85 'C
TsoLDER 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 \
Vin Input High Voltage 2.2 — Voo+0.3 \%
ViL Input Low Voltage -0.3 — 0.8 \
D. C. and OPERATING CHARACTERISTICS (Ta= —40~85°C, Voo=5V+10%)
SYMBOL PARAMETER CONDITIONS MIN. | MAX. UNIT
I Input Leakage Current Vin=0V~Vpo — +1.0 KA
CE=Vi1 or OE=Viu
| Output Leakage Current - +5.0 A
© P ° Vour=0V~Vop “
lon Output High Current Vou=2.4V -1.0 - mA
lou Output Low Current Vou=0.4V 3.2 — mA
lposi Standby Current CE=Vin CE=Vi - 2 mA
lops2 Standby Current CE=Vop—0.2V, CE=0.2V — 20 uA
lobo1 Vin=ViH viL. tcveLe=200ns - 40 mA
Operating Current
10002 ViN=Vpp—0.2V/0.2V, tcvcLe=200ns — 25 mA
CAPACITANCE
SYMBOL PARAMETER CONDITIONS MIN. | MAX. UNIT
Cin input Capacitance f=1MHz, Ta=25C — 8 pF
Cout Qutput Capacitance f=1MHz, Ta=257C — 10 pF

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




~_A. C. CHARACTERISTIC Ta=—40~85'C, Voo=5V+10%)
SYMBOL PARAMETER MIN. | MAX. UNIT
teve Cycle Time 200 — ns
tace Access Time - 200 ns
tee Chip Enable Access Time from CE/CE — 200 ns
tog Output Enable Access Time from OE — 70 ns
tceo, toeo| Output Disable Time from CE/CE, OE 0 60 ns
toH Output Hold Time 0 — ns
A. C. TEST CONDITIONS
Output Load . 100pF+1TTL
input Levels . 0.6V, 2.4V
Timing Measurement Reference Levels
Input: 0.8V, 2.2V
Qutput : 0.8V, 2.2V
input Rise and Fall Time : bns
TIMING WAVEFORMS
‘cyc
AO~Al4 Valid
t
ACC CE
CE CE CE
'cE {CED
CE
t t
tog OH OED
DOUT <Emg Valid
OPERATION MODE H: Vi, L Vi, * : Vinor Vi
MODE CE(CE) OE Ao~14 Outputs Power
Read L(H) L Valid Data out Opevratmg
L(H) H * Operating
Output Deselect High-Z
H(L) * * Standby




o

® Plastic DIP
Unit: mm
28 27 26 25 24 23 22 21 20 19 18 17 16 15
R1S .
>
R <
=
§
=
1 2 3 4 5 6 7 8 9 1011 12 13 14
15.24TYP. y
37.4MAX.
o
Z
5 1A
3 + %
| 5
4 s}
' . w
. .
“ 05:0.19 % 17.4MAX.
2.54+0.25 1.4%0.15 & 1
-~ “

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

® Plastic FP
18.9MAX.

-

s

H+H=3

4=
L
H=
4
1=

L -
'
9.0MAX

0.15+0.05

' 1.5+04

11.8+0.3

NOTE : Each lead pitchis 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 X8 BIT) CMOS MASK ROM
SILICON GATE CMOS

TC531000AP, TC531000AF

DESCRIPTION

The TCB31000AP/AF is a 1,048,576 bits read only
memory organized as 131,072 words by 8 bits with a low
bit cost, thus being suitable for use in program memory
of microprocessor, especially character generator. The

TC531000AP/AF  using CMOS  technology is most
FEATURES
® Single BV Power Supply
® Access Time: 150ns (Max.)
® Power Dissipation
Operating Current: 40mA (Max.)
Standby Current:  20uA (Max.)
® All Inputs and Qutputs: TTL Compatible
PIN CONNECTION
A15 Q1 " 2shvpp
Al2 O2 270 Al4
a7 O3 26 A13
As O¢ 2548
A5 05 ~ 24P A9
ae e = 23pall
A3 Q7 '; 22 A16
a2 8 21{3Al0
a1 09 5 20 CE/CE
a0 & 19 DY
DO 11 183 D6
Dl 12 17 Ds
D2 []13 160 D4
GND O 14 15 D3
PIN NAMES
A0~ A16 Address Inputs
DO~ D7 Data Outputs
CE/CE Chip Enable Input
Vb Power Supply
GND Ground

J-7

suitable for low power applications where battery opera-
tion are required.

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

Three State Qutputs

Fully Static Operation

Programmable Chip Enable

Package
Plastic DIP:
Plastic FP:

TC531000AP
TCB31000AF

BLOCK DIAGRAM

v GND DO D1 DR D3 D4 DS D6 D7

17 fiifeiny

T A

COLUMN DECODERS

>
©
ADDRESS BUFFERS

131,072 X 8

MEMORY CELLES

>
|
8

ROW DECODERS




MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
VD Power Supply Voltage -05~7.0 vV
VIN Input Voltage -05~ Vop \2
VouT Output Voltage 0~ Vpp \

Po Power Dissipation 1.0/0.6* W
Tste Storage Temperature —55~ 150 °C
Torr Operating Temperature -40~ 70 °c
TsoLper | Soldering Temperature * Time 260+ 10 °C -+ sec i
Note: * Plastic FP
D.C. OPERATING CONDITIONS (Ta=—40~ 70°C)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
VoD Power Supply Voltage 4.5 5.0 55 \%

ViH Input High Voltage 22 - Vpp+0.3 \%
ViL Input Low Voltage -0.3 - 0.8 \
D.C. and OPERATING CHARACTERISTICS (Ta=—40~ 70°C, Vpp = 5V % 10%)

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
s Input Leakage Current Vin =0~ VDD — +1.0 MA
Lo Output Leakage Current CE = Vi, VouT=0~VbD — 5.0 UA
loH Output High Current Vor =24V —1.0 — mA
loL Output Low Current VoL=04V 3.2 — mA
Ipps1 Standby Current CE = Vin — 2 mA
IpDS2 Standby Cuirent CE = Vppand Vin =0V (Vpp) — 20 uA
| VIN = VIH /ML , teyele = 150 - 50 A

DDO1 Operating Current IN 1H / 1L, teycle olns m
IDD02 VIN = VDD/OV, teycle = 150ns - 40 mA
CAPACITANCE

SYMBOL PARAMETER CONDITIONS MIN. I MAX. UNIT
Cin input Capacitance f= 1MHz, Ta= 25°C - 10 pF
Cout Output Capacitance f=1MHz, Ta= 25°C - 10 pF

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




A.C. CHARACTERISTICS (Vgp=5V £ 5V £ 10%, Ta = —40 ~ 70°C)

SYMBOL PARAMETER MIN. MAX. UNIT
tevye Cycle Time 150 — ns
tACC Access Time - 150 ns
tCE Chip Enable Access Time - 150 ns
tcep Output Disable Time - 50 ns
1OH Output Hold Time 10 — ns
AC TEST CONDITIONS
e Output Load 100pF +17TTL
® input Levels 06V, 24V
® Timing Measurement Reference Levels Input 0.8V, 2.2V
Output: 0.8V, 2.0V
e |nput Rise and Fall Time . bns
TIMING WAVEFORMS
teye
AO~A16 >< Valid
fe——————— tacc ————d
CE
CE/CE CE X
T
cE toH LCED
Doyt Valid
OPERATION MODE
MODE CE(CE) A0~ 16 Outputs Power |
Read L(H) Vaiid Data Out Operating
Qutput Deselect HL) * High-Z Standby

H: Vi, LV, " Vig or V.



® OUTLINE DRAWINGS
Plastic DIP
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NOTE: Each lead pitch is 2.54mm.
All leads are located within 0.25mm of their true longitudinal positi~n with respect to No. 1

and No. 28 leads.
Plastic FP

00A00A00L00LT
)

9.0MAX.

gutbutuutuoul

R.5MAX.

le 189MAX. N 118 £03

Cromnooorgoooos | J{E&.

0154+005

l ‘ 043 +01 127 £ 005

oltal

NOTE: Each lead pitch is 1.27mm.
All leads are located within 0.25mm of their true longitudinal position with respect to No. 1
and No. 28 leads.

NOTE: Toshiba does not assume any responsibility for use of any circuitry described; no circuit
patent licenses are implied, and Toshiba reserve the right, at any time without notice, to
change said circuitry.
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1M BIT (128K WORD X 8 BIT) CMOS MASK ROM
SILICON GATE CMOS

TC531001AP

DESCRIPTION

The TC531001AP is a 1,048,576 bits read only
memory organized as 131,072 words by 8 bits with a low
bit cost, thus being suitable for use in program memory
of microprocessor, and data memory, especially character
generator. The TC531001AP using CMOS technology is
most suitable for low power applications where battery

FEATURES

® Single bV Power Supply
® Access Time: 150ns (Max.)
® Power Dissipation
Operating Current: 40mA (Max.)

Standby Current:  20uA (Max.)
PIN CONNECTION
N.c.l N~ a2 Voo
al6 2 31 N.C.
A15[]3 zopN.C.
Alz2 ¢ 2903 a14
A7(5 280 A13
as06 270 a8
Asdv 260 A9
2408 2501 A1l
azge 240 08
azio 230 a10
2101l 22 cE- TE
agiz 210 by
roQi3 2003 b6
p1O14 193 ps
D2015 18 D4
anp16 173 b3
PIN NAMES
A0~ A16 Address Inputs
DO ~ D7 Data Outputs
OE Output Enable Input
CE/CE Chip Enable Input
Vpp Power Supply
GND Ground
N.C. No Connection

— J11

operations are required.

The TC531001AP has one programmable chip enable
input CE/CE for device selection.

The TC531001AP is moulded in a 32 pin standard
plastic package, 0.6 inch in width.

e All inputs and Outputs: TTL Compatible
® Three State Outputs

® 32 pin 600 mil width Plastic DIP

® Fully Static Operation

& Programmable Chip Enable

BLOCK DIAGRAM

Vpp GND

T T DO D1 DR D3 D4 D5 D6 D7

[TTTTT0T

oE OUTPUT BUFFERS

A0 >— [ {
COLUMN DECODERS
B [ |

13:1072<8bit

MEMORY CELLS

ADDRESS BUFFERS

ROW DECODERS




MAXIMUM RATINGS

SYMBOL ] ITEM RATING UNIT

Vpb Power Supply Voltage -05~7.0 \%
VIN Input Voltage —0.5~ Vpp \%
VouT Output Voltage 0~ Vpp \2
Pp Power Dissipation 1.0 W

TstG Storage Temperature —b65~ 150 °c
Torr Operating Temperature —40 ~ 70 °C
TsoLper | Soldering Temperature * Time 260+ 10 °C + sec
D.C. OPERATING CONDITIONS (Ta=—40~70°C)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vpp Power Supply Voltage 4.5 5.0 55
Vi Input High Voltage 2.2 — Vpp +0.3 \

ViL Input Low Voitage —0.3 — 0.8
D.C. and OPERATING CHARACTERISTICS (Ta=—40~70°C, Vpp = 5V * 10%)

SYMBOL PARAMETER CONDITIONS | MIN. MAX. UNIT
I Input LeaAkage Current Vin =0~ Vpp — 1.0 UA
Lo Output Leakage Current CE = VIH, VouT= 0V ~ Vpp — 5.0 MA
loH Output High Current Vop= 2.4V -1.0 - mA
low Output Low Current VoL =04V 3.2 - mA
lops1 Standby Current CE=Vy - 2 mA
IDDS2 Standby Current CE = Vpp-0.2V and VIN = 0V (VpD) — 20 MA
1DDOY . Vin = Vig VL, teyele = 150ns — 50 mA

Operating Currernt
10D02 ViN = VoD-0.2V/0.2V, teycle = 150ns,  — 40 mA
CAPACITANCE

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
CIN Input Capacitance = 1MHz, Ta=25°C - 10
Cour Output Capacitance = 1MHz, Ta = 25°C — 10 pF

Note: This parameter is pericdically sampied and is not 100% tested.
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A.C. CHARACTERISTICS (Ta=—40~70°C, Vpp= 5V * 10%)

SYMBOL PARAMETER MiN, MAX. UNIT
teve Cycle Time 150 -
tace Access Time - 150
tce Chip Enable Access Time — 150
toe Output Enable Access Time 70 ns
tcep Output Disable Time - 50
toep Output Disable Time from OE - 50
ton Qutput Hold Time 0 -
AC TEST CONDITIONS
& Output Load 100pF +1TTL
& [nput Levels 0.6V, 2.4V
& Timing Measurement Reference Levels Input 0.8V, 2.2V
Output: 0.8V, 2.0V
e input Rise and Fall Time . bns
TIMING WAVEFORMS
toye
|
AQO~A1S X Valid
CC |
CE
CT,/CRE ><f cE X
ToR tCED
P,
\ /
LoR YoH ToED
Doyt Q(; valid
~QOPERATION MODE
MODE CE(CE) OE A0~ 16 Outputs Power
Read L(H) L Valid Data Out Operating
Standby H(L) * * High-Z Standby
Output Deselect L(H) H * High-Z Operating

H: Vg, LViL, *tVigor V.
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® QUTLINE DRAWINGS
Unit: mm
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NOTE: Each lead pitch is 2.54mm.
All leads are located within 0.25mm of their true longitudinal position with respect to No. 1
and No. 32 leads.
NOTE: Toshiba does not assume any responsibility for use of any circuitry described: no circuit

patent licenses are implied, and Toshiba reserves the right, at any time without notice, to
change said circuitry.
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4M BIT (512K WORD X 8 BIT) CMOS MASK ROM
SILICON GATE CMOS

TC534000P

DESCRIPTION

The TC534000P is a 4,194,304 bits read only memory
organized as 524,288 words by 8 bits with a low bit cost,
thus being suitable for use in program memory of micro-
processor, and data memory, especially character genera-
tor. The TC534000P using CMOS technology is most
suitable for low power applications where battery opera-

FEATURES

® Single BV Power Supply

® Access Time: 250ns (Max.)

e Power Dissipation
Operating Current: 30mA (Max.)
Standby Current:  20uA (Max.)

PINCONNECTION | _ 7\ L,
A16 QR 213418
A15 43 30 AL7
212 4 zoflala
A7 s 234D
A6 Os sy AE
A3 07 267 b
as s 250341l
A3 g 24[J0R
Az Qw 23 ALC
410011 22[3cE/CE
A0z 213 D7
Do Oz 2003 D6
D11 150315
r2 15 lBE Da
GND [16 703
-
PIN NAMES
[A0~A18 Address Inputs
DO~ D7 Data Outputs
OF Output Enakle Input
CE/CE Chip Enable Input
Vob Power Supply
GND Ground
N.C. No Connection

tions are required.

The TCH34000P has one programmable chip enable
input CE/CE for device selection,

The TCB34000P is moulded in a 32 pin standard
plastic package, 0.6 inchi in width.

® All inputs and Qutputs: TTL Compatible
® Three State Outputs

® 32 pin 600 mil width Plastic DIP

® Fully Static Operation

® Programmable Chip Enable

BLOCK DIAGRAM

Vpp OND

o
T I DO D1 D2 D3 D4 D5 D6 D7

% iTTTTTTTl

OUTPUT BUFFERS
1 l l

COLUMN DECCUDERS J

>
™
BUFFERS

524,288 X 8 b1t

3
-

3N = O

ADDRESS

MEMORY CHELLS

ROW DECODERS
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MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Vob Power Supply Voltage -05~7.0 \Y
ViN Input Voltage -0.5~Vpp V
VouT Output Voltage 0~ Vpp \%

P Power Dissipation 1.0 W

Tsta Storage Temperature —55~ 150 °C

Toprr Operating Temperature —40 ~ 85 °c

TsoLper | Soldering Temperature * Time 260 - 10 °C + sec
D.C. OPERATING CONDITIONS (Ta=—40~ 85°C)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vob Power Supply Voltage 4.5 5.0 55
ViH Input High Voltage 2.2 — Vpp +0.3 A2
Vig Input Low Voltage —-0.3 - 0.8

D.C. and OPERATING CHARACTERISTICS (Ta= -40~85°C, Vo= 5V * 10%)

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
b Input Leakage Current Vin =0~ Vpp - 1.0 HA
ILo Output Leakage Current CE = Vj4, VouT=0V ~ Vpp - *50 HA
loH Output High Current Von = 2.4V -1.0 - mA
loL Output Low Current VoL = 0.4V 2.0 — mA
Ippst Standby Current CE= VIH — 2 mA
IDDS2 Standby Current CE = VpD-0.2V and ViN = 0V (VDpD) - 20 MA
IDDO1 : VIN = VIH VL, teyele = 250ns - 40 mA

Operating Current
IpDO2 VN = VpD-0.2V/0.2V, teycle = 260ns - 30 mA
CAPACITANCE

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
CiNn Input Capacitance f= 1MHz, Ta=26°C - 8 F
CouT Output Capacitance f= 1MHz, Ta= 25°C - 10 F

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

SYMBOL PARAMETER MIN. MAX. UNIT
teve Cycle Time 250 -

tace Access Time — 250

tce Chip Enable Access Time - 250

toE Output Enable Access Time — 100 ns
tcED Output Disable Time - 80

toED Output Disable Time from OE — 80

ton Output Hold Time 10 -

AC TEST CONDITIONS

® Output Load
® Input Levels

® Timing Measurement Reference Levels

100pF + 1TTL

0.6V, 24V
Input : 0.8V, 2.2V
Output: 0.8V, 2.0V

® |nput Rise and Fall Time bns
TIMING WAVEFORMS
tcye
AO~A18 Valid ﬁ{){
tacc cE
CE/CE TR )<
tor LCED
o \
toR ton LoED
Doyt Valid
“OPERATING MODE
MODE CE(CE) OE AO~18 Outputs Power
Read L(H) L Valid Data Out Operating
Standby H{L) * * High-Z Standby
Output Deselect L(H) H * High-Z Operating

H: Vi, L: VL, *: Vi or Vi
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® OUTLINE DRAWINGS

NOTE:

NOTE:

Unit: mm
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Each lead pitch is 2.54mm.

All leads are located within 0.25mm of their true longitudinal position with respect to No. 1
and No. 32 leads.

Toshiba does not assume any responsibility for use of any circuitry described; no circuit
palent licenses are implied, and Toshiba reserves the right, at any time without notice, to
change said circuitry.
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