



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































~ TMM27128ADI-20

HIGH SPEED PROGRAM OPERATION
D. C. RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP MAX. UNIT
Vin Input High Voltage 2.2 — Vee+1.0 Y
Vi Input Low Voltage -0.3 - 0.8 \
Vce VEc Power Supply Voltage 5.75 6.0 6.25 Y
Vep Vep Power Supply Voltage 12.0 12.5 13.0 \%
D. C. and OPERATING CHARACTERISTICS  (Ta=26+5C, Vcc=6V+0.25V, Vpr=12.5V+0.5V)
SYMBOL PARAMETER TEST CONDITION MIN. | TYP. IMAX.| UNIT
lu Input Current Vin=0~Vcc — — |10 uA
Vo Output High Voltage lon=—400xA 2.4 - - \Y
VoL Output Low Voltage loc=2.1mA — — 10.4 Vv
lec Vce Supply Current - — — 120 mA
lpp2 Vep Supply Current Vep=13.0V — — 50 mA
Vio A9 Auto Select Voltage — 11.5/12.0(12.5 \%
A.C. PROGRAMMING CHARACTERISTICS  (Ta=25+5C, Vcc=6V+0.25V, Vep=12.5V+0.5V)
SYMBOL PARAMETER TEST CONDITION MIN. | TYP. [MAX.| UNIT
tas Address Setup Time - 2 - - 1S
taH Address Hold Time - 2 — - us
tces CE Setup Time -~ 2 — - us
tcen CE Hold Time - 2 - - us
tos Data Setup Time - 2 - - us
toH Data Hold Time — 2 - — us
tvs Vee Setup Time - 2 - - HS
tPw Program Pulse Width - 0.95] 1.0 [1.05 ms
topw Additional Program Pulse Width Note 1 2.85| 3 |78.75] ms
tPRT Program pulse Rise Time - 5 - - ns
tPET Program Pulse Fall Time - 5 -~ — ns
toe OE to Output Valid Valid — — — | 100 ns
tor2 OE to Output is High-Z CE=Vu — | =190 ns

A. C. TEST CONDITIONS

@ Output Load

® Input Pulse Rise and Fall Times

® Input Pulse Levels

® Timing Measurement Reference Level

: 1 TTL Gate and Cc (100pF) '

: 10ns Max.

. 0.45V 10 2.4V

: Input 0.8V and 2.0V, Qutput 0.8V and 2.0V
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TMM27128ADI-15
TMM27128ADI-20

TIMING WAVEFORMS (READ)

p X
ADDRESSES x K
x —7

tas tAH
\ / f
tcEs tcEH
o _/ \k_/
LoE
DIN Y " Doyt B X

0g~07  UNKNOWN H STABLE >__< v H DIN STABLE >

tps tDH J tpFz|, tps tpH

pow : tprT \-__12 tPIRT \ -/
; Ltl’l torw
Vpp /f f f f

Lys
PROGRAM
PROGRAM VERIFY PROGRAM
INITIAL PROGRAM ADDITIONAL PROGRAM

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
damage to the device.
3. The Ver supply voltage is permitted up to 14V for program operation, so the voltage over 14V should not be
applied to the Vee terminal.
When the switching pulse voltage is applied to the Vee terminal, the overshoot voltage of its pulse should not
be exceeded 14V.
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© TMM27128ADIIS
- THM27128AD120

ERASURE CHARACTERISTICS

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

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

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

OPERATION INFORMATION

The TMM27128AD!’s six operation modes are
listed in the following table.

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

And using commercial lamps whose ultraviolet light

" intensity is 12000 [uw/cm?] will reduce the exposure

time to about 20 minutes. (In this case, the integrated
dose is 12000 [uw/cm? X (20X60) [sec] = 15
[w-sec/cm?] )

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

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

W PGM| CE | OF | Ve | Ve O0~07 POWER
MODE (27) | (20) | (22) (1) (28) (11~-13, 15~19)
READ Read H L L Data Out Active
OPERATION Output Deselect * * H bV 5V High Impedance Active
(Ta=—40~85°C){ Standby * H * High Impedance Standby
PROGRAM Program L L * Data In Actfve
OPERATION Program Inhibit : i: : 12.5V 6V :::: :Zzzgz:zz ﬁs:::
(Ta=25+5C) -

Program Verify H L L Data Out Active

Note H : Vi, L Vi, % : Vin or ViL

READ MODE

The TMM27128ADI has three control functions.
The chip enable (CE) controls the operation power
and should be used for device selection.

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

Assuming that CE=OE=Vw 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=V|y or OE=V|y, the outputs will
be in high impedance state.
So two or more TMM27128ADI's can be connected

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

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

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

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

The TMM27128AD1 has a low power standby mode
conntrolled by the CE signal.

By applying a TTL high level to the CE input, the
TMM27128ADI is placed in the standby mode which

PROGRAM MODE

Initially, when received by customers, all bits of the
TMM27128AD1 are in the “1" state which is the
erased state.

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

PROGRAM VERIFY MODE

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

PROGRAM INHIBIT MODE

Under the condition that the program voltage (+
12.5V) is applied to Vep terminal, a high level CE or
PGM input inhibits the TMM27128AD! from being
programmed.

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

HIGH SPEED PROGRAMMING MODE

The program time can be greatly decreased by
using this high speed programming mode. The
device is set up in the high speed programming
mode when the programming voltage (+12.5V) is
applied to the Vep terminal with Vcc=6V and PGM =
ViH.

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

if the programmed data is not correct, another

TMM27128ADI-15
TMM27128ADI-20

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

ming.

The levels required for all inputs are TTL.

The TMM27128ADI can be programmed at any
location, anytime — either individually, sequentially or
at random.

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

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.

program pulse of 1ms is applied and then pro-
grammed data is verified. This should be repeated
until the program operates correctly {(max. 25 times)

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

When programming has been completed, the

data in all addresses should be verified with Vcc=Vpp
=5bV.
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- TMM27128ADI-15
TMM27128ADI-20

'HIGH SPEED PROGRAM MODE FLOW CHART

ADDRESS=
START ADDRESS

Vpp=125V

YES

DATA=FF?

NO
S—

l

PROGRAM 1ms PULSE ]

YES
NO
NG
OK.

ADDRESS=
NEXT ADDRESS

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

NO

>
OK

LAST

ADDRESS?

Vee=580V
Vpp=50V

READ
ALL BYTE
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ELECTRIC SIGNATURE MODE

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

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

Electric signature mode is set up when 12V is

TMM27128ADI-15
TMM27128ADI-20

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

The following table shows electric signature of
TMM27128ADI.

PINS A, 0, Os 0, 0, 0, 0, O, HEX.
SIGNATURE (10) (19) (18) (17) (16) (15) (13) (12) (11) DATA
Manufacture Code Vi 1 o] 1 1 ] [0} 0 98
Device Code ViH 1 1 1 0 0 1 1 D3

Notes : A9=12V+0.5V
A1~A8, A10~A13,CE, OE=Vy,
PGM =V
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- TMM27128ADI-20

OUTLINE DRAWINGS

Unit in mm

377MAX,
7.1+0.2
28 27 26 25 24 |23 22 21 20[19 18 17 16 15
M e fon Tl N =W
4 .
RO.64 _ \- b
‘—lu'—‘l—luuuuuuuul—luj
T 2 34 5 6 780100111215 12
>
a% 1524403
u$
1
1 J +015
! ~— 025-Q10
5 2544025 13+0.25
d ! i
~N
] +Q15
046-010 17.4 MAX,
!
Note 1 Note 2

Mote : 1. Each lead pitch is 2.54mm. All leads are located within 0.25mm of their true longitudinal position with
respect No.1 and No.28 leads.
2. This value is measured at the end of leads.
3. All dimensions are in milimeters.

Noste.  Toshiba does not assume any responsibiity for use of any circuitry described ; no circuit patent icenses are imphed, and Toshiba reserves the right, at any time
without notice, to change said circuitry.
Ttsay. 1986 Toshiba Corporation
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TOSHIBA MOS MEMORY PRODUCT

32,768 WORD X 8 BIT N-MOS UV ERASABLE AND
ELECTRICALLY PROGRAMMABLE READ ONLY MEMORY
SILICON STACKED GATE MOS

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

DESCRIPTION

The TMM27256AD is a 32,768 word X 8 bit
ultraviolet light erasable and electrically program-
mable read only memory.

For read operation, the TMM27256AD’s access
time is 160ns/200ns, and the TMM27256AD oper-
ates from a single 5-volt power supply and has low
power standby mode which reduces the power dis-
sipation without increasing access time. The standby

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

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

The TMM27256AD is fabricated with the N-chan-
nel silicon double layer gate MOS technology.

FEATURES
-15 | -20 -150 | -200 ® Full static operation
Vee 5V+5% 5V+10% @ High speed programming mode
thce T150ns l 200ns 150ns ] 200ns ° !nputs and outputs TTL compatible
TGOmA T20mA @ Pin compatible with i 27256
lec2 o Standard 28 pin DIP cerdip package
lecr 30mA 35mA
PIN CONNECTION (TOP VIEW) BLOCK DIAGRAM
Vpp GND Vco 00 01 0203 04 05 06 07
_ FI S 1 PR R A 2 A A
o BE O
éiq CIRCUIT OUTPUT BUFFERS
AO o I
Al o— 6 |coLumn |64 COLUMN 1.,/0
A2 o— DECODER CIRCUIT
A3 o nf/l:
4 0
préa b
A6o— 2
ATo— 9 ROW 512 MEMORY CELL
:g:: E [~ becoper "" savs;:iaun‘{n
AlOo— 2 e
Allo— <«
Al2o0—
Al130—
Als
PIN NAMES MODE SELECTION
Ao~Aig Address Inputs PIN| CE | OF | Vep | Vcc 00~07 POWER
00—0, | Outputs (inputs) MODE 20) | (22)| (1) | (28) | (11~13, 15~19)
cE Chip Enable Input Read Lt Data Out Active
OE Output Enable Input Output % | H |- 5V | BY | High Impedance
Vep Program Supply Voltage Deselect
Vee Ve Supply Voltage (+5V) Standby H * High Impedance | Standby
GND Ground Program L H Data In
Program . .
- H * 112.6V] 6V | High Impedance Active
Inhibit
Program
) * L Data Out
| Verify
Note * : Hor L
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TMM27256AD-15, TMM27256AD-150
TMM27256AD-20, TMM27256AD-200

' MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Vee Vce Power Supply Voltage -0.6~7.0 \
Vpp Program Supply Voltage -0.6~14.0 \
A\ Input Voltage -0.6~7.0 A
Vio Input/Output Voltage -0.6~7.0 Y
Po Power Dissipation 1.5 W

TsoLoer Soldering Temperature - Time 260-10 ‘C-sec
TstG. Storage Temperature —-65~125 °C
Torn Operating Temperature 0~70 °C

READ OPERATION
D. C. AND A.C. RECOMMENDED OPERATING CONDITIONS]|

SYMBOL PARAMETER TMM27256AD-15/20 | TMM27256AD-150/200
Ta Operating Temperature 0~70C 0~70°C
Vce Vce Power Supply Voltage 5V+5% 5V+10%
Vpp Vee Power Supply Voltage 2.0~Vccx0.6V 2.0~Vcc+0.6V

D. C. AND OPERATING CHARACTERISTICS

SYMBOL PARAMETER CONDITION MIN. | TYP. | MAX. |UNIT
It Input Current Vin=0~Vcc — e +10 uA
Lo Output Leakage Current Vour=0.4~Vcc — —_ +10 uA
I —-15/20 — — 30
lcct Supply Current (Standby) CE=Vin T150/200 | — — 35 mA
) Supply Current (Active) CE=ViL —15/20 — — 100 mA
—150/200 | - — 120
! ViK Input High Voltage - 2.0 — |Vec+1.0| V
‘ Vi Input Low Voltage — ~-0.3| — 0.8 \Y
" Von Output High Voltage lon=—400A 24| — — v
VoL Output Low Voltage lor=2.1mA — — 0.4 \
o leer Ver Current Vpr=0~Vcc+0.6 — [ =] %10 | uA
A.C. CHARACTERISTICS k (Ta=0~70°C, Vcc=5V+5%, Vep=2.0V~Vcc+0.6V)
] ‘ ’ TMM27256AD-15/150 | TMM27256AD-20/200
PARAMETER TEST CONDITION MIN, MAX. N AR UNIT
1 - "' Widress Access Time CE =0E=Vu - 160 — 200 ns
tce CE to Output Valid OE=Vu — 150 — 200 ns
toE OE to Output Valid CE=Vi — 70 — 70 ns
toF1 CE to Output in High-Z OE=Vu ) 60 0 60 ns
tor2 OE to Output in High-Z CE=V1L 0 60 0 60 ns
tou Output Data Hold Time CE=0E=Vu 0 — 0 — ns

£ C. Test Conditions

# Duiput Load

# input Pulse Rise and Fall Times
@ input Pulse Levels

@ Timing Measurement Reference Level

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

. Inputs 0.8V and 2.0V, Outputs 0.8V and 2
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CAPACITANCE * (Ta=25'C, f=1MHz)

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

SYMBOL PARAMETER TEST CONDITION MIN. | TYP. |MAX.| UNIT
Cin Input Capacitance Vin=0V — 4 6 pF
Cout Output Capacitance Vour=0V - 8 12 pF
* This paramater is periodically sampled and is not 100% tested.
TIMING WAVEFORMS (READ)
K TN
AO~Al4 >< ><
tCcE toH
CTE
DMMN L
toE tpFl1
AN AT
N / /,
tacc tpF2
HIGH 2 B
00~07 @< DATA OUTPUTS %?M
PROGRAM OPERATION
D.C. RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
0 Input High Voltage 2.0 — Vee+1.0 \
Vi Input Low Valtage -0.3 - 0.8 \
Vee Vec Power Supply Voltage 5.75 6.0 6.25 \
Vep Vep Power Supply Voltage 12.0 12.5 13.0 \
D:C. and OPEBATING CHARAQIg,RISTICS (Ta=25+5°C, Vec=6V+0.25V, Vep=12.5V+0.5V)
SYMBOL PARAMETER TEST CONDITION MIN. | TYP. |[MAX.| UNIT
Iu Input Current Vin=0~Vcc — — | +£10 uA
Vo Output High Voltage lon=—400pA ~ 2.4 — - \Y
VoL Output Low Voltage loo=2.1mA — — 0.4 \%
lec Vce Supply Current — — — 120 mA
lep2 Vep Supply Current Vee=13.0V - — 50 mA
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~ TMM27256AD-15, TMM27256AD-150

"~ 'A. C. PROGRAMMING CHARACTERISTICS (Ta=25%5C, Vcc=6V+0.25V, Ver=12.5V+0.5V)

SYMBOL PARAMETER . TEST CONDITION MIN. | TYP. [MAX.1 UNIT
tas Address Setup Time — 2 — — P
taH Address Hold Time - 2 - | - “S
tces CE Setup Time — o 1 = | = ns
tCEH CE Hold Time — 0 — — ns
toes OE Setup Time — 2 S ws |
tos Data Setup Time - 2 — — us |
toH Data Hold Time — 2 — — us
tves Vep Setup Time — 2 — — us
tves Vee Setup Time — 2 _ _ us
tew Initial Program Pulse Width CE=Vi, OE=Vin 0.95! 1 '1.05 ms Jl
topw f)_verprogram Pulse Width ﬂjte 1 2.85! 3 178.75 ms 1‘
toe OE to Output Valid CE=Vin - —~ 150 ns |
tDEF OE 1o Output in High-Z CE=Vi4 - — 1130 ns -J

A C. Test Conditions

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

® Input Pulse Rise and Fail 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 vary as a function of the counter value X.

TIMING WAVEFORMS (PROGRAM)

(Vog=6V£0.25V. Vpp=125V+0.5V)

A0~14 ><
tas

CE tpw
\ topw ‘CEH ‘GBS

togs tpFpP

D

STABLE

oo~or T T < Doyt VALID

/ot
Voe ves PROGRAM PROGRAM VERIFY

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

The TMM27256AD’s erasure is achieved by apply-
ing shortwave ultraviolet light which has a wave-
length of 2537A (Angstroms) through the chips trans-
parent window.

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

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

OPERATION INFORMATION

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

And using commercial lamps whose ultraviolet light
intensity is 12000 [pw/cm?] will reduce the exposure
time to about 20 minutes. (In this case, the integrated
dose is 12000 [uw/cm?] X (20X60) [sec] = 15
[w-sec/cm?] )

The TMM27256AD's erasure begins to occur when
exposed to light with wavelength shorter than 4000A. .
Sunlight and flourescent lamps include 3000~4000A
wavelength components. Therefore when used under
such lighting for extended periods of time, opaque
seals-Toshiba EPROM Protect Seal AC901-are avail-
able

achieved by applying TTL level signal to

The TMM27256AD’s six operation modes are list- all inputs.
ed in the following table. Mode selection can be
PIN NAMES(NUMBER) | CE | OE Vep Vee 0o~07 POWER
MODE (20) | (22) (1) (28) (11~13, 15~19)

B Read L L Data Out Active
Heajj Operajtlon Output Deselect * H 5V 5V High Impedance Active

(Ta=0~70C) Standby H * High Impedance Standby
) Program L H Data In Active
(P_l_r:i?;ni_o;g;auon Program Inhibit H * 12.5V 6V High Impedance Act?ve
Program Verify * L Data Out Active

Note H: Viu, L : Vi, * : Viwor Vi

READ MODE

The TMM27256AD has two control functions.
The chip enable (CE) controls the operation power
and should be used for device selection.

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

Assuming that CE=0OE=ViL, the output data is
valid at the outputs after address access time from

OUTPUT DESELECT MODE

Assuming that CE=Vin or OE=ViH.the outputs
will be in a high impedance state.
So two or more TMM27256AD’s can be con-

stabilizing of all addresses.

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

Assuming that CE=Vi and all addresses are
valid, the output data is valid at the outputs after toe
from the falling edge of OE.

nected together on a common bus line.
When CE is decoded for device selection, all
deselected devices are in low power standby mode.
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© TMM27256AD-15, THM27256AD-150
 THMIM27256AD-20, TMM27256A0-200

STANDBY MODE

The TMM27256AD has a low power standby mode
conntrolled by the CE signal.

By applying a high level to the CE input, the
TMM27256AD is placed in standby mode which

PROGRAM MODE

- Initially, when received by customers, all bits of the
TMM27256AD are in the “1"” state which is the erased
state.

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

 PROGRAM VERIFY MODE

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

. PROGRAM INHIBIT MODE

Under the condition that the program voltage (+
12.5V) 1s applied to Vep terminal, a high level CE
input inhibits the TMM27256AD from being pro-
grammed.

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

HIGH SPEED PROGRAMMING MODE

The program time can be greatly decreased by
using this high speed programming mode. The
device is set up in the high speed programming
mode when the programming voltage (+12.5V) is
applied to the Vep terminal with Vcc =6V.

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

If the programmed data is not correct, another

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

The TMM27256AD is in the programming mode
when the V input is at 12.5V and CE is at TTL-Low with
CE=V|y.

The TMM27256AD can be programmed at any
location, anytime — either individually, sequentially or
at randomly.

The verify is accomplished with OE of ViL and CE
Vin or ViL.

That is , all inputs except for CE and OE may be
commonly connected, and a TTL low level program
pulse is applied to the CE of the desired device only
and TTL high level signal is applied to the other:
devices.

program pulse of 1ms is applied and then the pro-
grammed data is verified. This should be repeated
until the program operates correctly (max. 25 times).

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

When programming has been completed, the
daée{/in all addresses should be verified with Vcc=Vpe
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TMM27256AD-15, TMM27256AD-150
TMM27256AD-20, TMM27256AD-200

HIGH SPEED PROGRAM MODE FLOW CHART

START

ADDRESS=
START ADDRESS

Vp=125V

DATAZFF 7 > 155

| PrROGRAM 1ms PULSEj

ADDRESS= OVERPROGRAM 3X PULSES OF lmsec
NEXT ADDRESS OR ONE PULSE OF 3X msec DURATION
OK
NO LAST ’
ADDRESS?

YES

Voo=50V
Vpp=50V

READ
ALL BYTE
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 TMM27256AD-15, TMM27256AD-150
- TMM27256AD-20, TMM27256AD-200

'ELECTRIC SIGNATURE MODE

Electric signature mode allows a code to be read
from the TMM27256AD which identifies its manu-
facture and device type.

The programming equipment may read out manufac-
turer code and device code from the TMM27256AD
by using this mode before program operation and
automatically set program voltage (Vpp) and algorithm.

Electric signature mode is set up when 12V is

applied to address line A9 and the rest of address
lines are set to V|| in read operation. Data output in
this conditions is manufacturer code. Device code is
identified when address AQ is set to V|4. These two
code possess an odd parity with the parity bit of MSB
(07).

The following table shows electric signature of the
TMM27256AD.

PINS Ao 07 Os Oas O3 02 O Qo HEX.
SIGNATURE (10) (19) (18) (17) (16) (15) (13) (12) (11) DATA
Manufacture Code Vi 1 "0 1 1 0 0 0 98
Device Code Ving 0 1 1 0 1 0] 0] 54
Notes: A9 =12V+0.5V
Ar-As, A1o-Ara, CE, OE=Vu
~ OUTLINE DRAWINGS
) o o Unit in mm
3TTMAX,
71+02
28 15
M cocom o A ocimg
naes P A s
- <
RO64 —/ bt

T T T O O O Iy Oy Y O e Y

S2MAX,

14

1524+03

|——]

=

2544025
T

Note 1

3z2+Q7

+Q15
046-0Q10

1.3+025
T

17.4 MAX,

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.

Note 2

Each lead pitch is 2.54mm. All leads are located within 0.256mm of their true longitudinal position with

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.
CMay, 1986 Toshiba Corporation
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TOSHIBA MOS MEMORY PRODUCT

32,768 WORD X 8 BIT N-MOS UV ERASABLE AND
ELECTRICALLY PROGRAMMABLE READ ONLY MEMORY
SILICON STACKED GATE MOS

TMM27256ADI-15

TMM27256ADI-20

DESCRIPTION

The TMM27256AD! is a 32,768 word X 8 bit
ultraviolet light erasable and electrically program-
mable read only memory.

For read operation, The TMM2725BADl’s access
time is 1560ns/200ns, and the TMM27256ADI oper-
ates from a single 5-volt power supply and has low
power standby mode which reduces the power dis-
sipation without increasing access time. The standby

FEATURES
-15 |  -20
Vee 5V+5%
tacc 150ns | 200ns
lcc2 100mA
[[o] 30mA

PIN CONNECTION (TOP VIEW)

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

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

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

® Wide operating temparature range —40~85°C
® Full static operation

® High speed programming mode

® Inputs and outputs TTL compatible

® Pin compatible with 27256

® Standard 28 pin DIP cerdip package

BLOCK DIAGRAM

Vpp OND Vge 00 01 02 03 04 05 06 07
OE OF CF
T CIRCUIT OUTPUT BUFFERS
A l 6 ougw 64
Al Ct
A2 o— [~ pECODER Cc::";iuc':,é/o
A3 o—{ fg
el l i
AGo— 2
ATo— 9 ROW 512 MEMORY LELL
o & [ oecoven [ ARRAY
32,768x8 bite
M1 2
al2
Al3
Al4
PIN NAMES MODE SELECTION
Ao~Ara Address Inputs PIN| CE | OFE | Vep | Vec 0O0~07 POWER
00~07 Outputs (Inputs) MODE (20) | (22) | (1) |(28) [{11~13, 16~19)
TE ; Read . L L Data Out
E Chip Enable Input o Active
OE Output Enable Input P x | H | 5V | 5V | High Impedance
Vpp Program Supply Voltage Deselect
Vce Vee Supply Voltage (+5V) Standby * High Impedance | Standby
GND Ground Program L | H Data In
Program ) )
g H * [12.5V| 6V | High Impedance Active
Inhibit
Program
* L Data Out
Verify
Note * * Hor L
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 IMMZIZ96ADIFTD
TMM27256ADI-20

'MAXIMUM RATINGS

ITEM

SYMBOL RATING UNIT
Vee Vee Power Supply Voltage -0.6~7.0 \
Vep Program Supply Voltage -0.6~14.0 \%
Vin Input Voltage -0.6~7.0 Vv
Vio Input/Output Voltage -0.6~7.0 \Y
Po Power Dissipation 1.5 w
TsoLoer Soldering Temperature + Time 260-10 ‘C-sec
Tstg Storage Temperature -65~125 °C
Torr Operating Temperature —40~85°C 'C
READ OPERATION '
D. C. AND A.C. RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER TMM27256ADI-15/20
Ta Operating Temperature —-40~85°C
Vee Vec Power Supply Voltage 5V+5%
Vep Ver Power Supply Voltage 2.2~Vcc+0.6V
D. C. AND OPERATING CHARACTERISTICS
SYMBOL PARAMETER CONDITION MIN. | TYP. | MAX. |UNIT
lu Input Current Vin=0~Vcc - — +10 kA
Lo Qutput Leakage Current Vour=0.4~Vce — — +10 rA
leer Supply Current {Standby) CE=Vn — — 35 mA
lec2 Supply Current (Active) CE=ViL - | = 120 | mA
Vi Input High Voltage 2.2 — |Vee+1.01 V
Vi Input Low Voltage -0.3] — 0.8 \Y
Vo Output High Voltage lon=—400uA 2:4 — \Y)
Vot Output Low Voltage lor=2.1mA — — 0.4 Y
lpp1 Vep Current Vep=0~Vcc+0.6 - - +10 #A

A.C. CHARACTERISTICS

+ (Ta=—40~85"C, Vcc=5V+5%, Vep=2.0V~Vcc+0.6V)

TMM27256AD-15 | TMM27256AD-20
SYMBOL PARAMETER TEST CONDITION UNIT

MIN. | MAX. | MIN. | MAX. .
tace Address Access Time CE =OE=Vi — 150 — 200 ns
tee CE to Output Valid OE=Vi - 150 - 200 ns
toe OE to Output Valid CE=ViL — 70 - 70 ns
tor1 CE to Output in High-Z OE=Vu 0 60 0 60 ns
tor2 OE to Output in High-Z CE=Vw 0 60 0 60 ns
tow Output Data Hold Time -CE=0E=V. 0 — 0 — ns

A C Test Conditions

® QOutput Load

® Input Pulse Rise and Fall Times

® Input Pulse Levels

® Timing Measurement Reference Level

: 1 TTL Gate and C.=100pF
: 10ns Max.

: 0.45V 10 2.4V

: Inputs 0.8V and 2.0V, Outputs 0.8V and 2.0V
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CAPACITANCE * (Ta=25'C, f=1MH2)

TMM27256ADI-15
TMM27256ADI-20

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 paramater is periodically sampled and is not 100% tested.
TIMING WAVEFORMS (READ)
£
AO~Al4 >< ><
tcE toH
CE
Ay L,
LOE LDF1
b))
AN LI,
tace Lpr2
HIGH Z “ H
00~07 @< DATA OUTPUTS @?ﬂ—
~.
PROGRAM OPERATION
D.C. RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vin Input High Voltage 2.2 — Vee+1.0 Y
Vi Input Low Voltage -0.3 - 0.8 \%
Vee Vcc Power Supply Voltage 5.75 6.0 6.25 \
Vpp Vee Power Supply Voltage 12.0 12.5 13.0 \
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
In Input Current Vin=0~Vcc — — | +10 uA
Von Output High Voltage lon=—400uA 2.4 — — \%
Vou Output Low Voltage loo=2.1TmA — — |1 0.4 \Y
lec Vcc Supply Current — — - 1120 mA
lpp2 Vep Supply Current Vep=13.0V - - 50 mA
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TMM27256AD120

A. C. PROGRAMMING CHARACTERISTICS  (1a=256x5C, Vec=6V+0.25V. Ver=12.5V+0.5V)

SYMBOL PARAMETER TEST CONDITION MIN. | TYP. [MAX.| UNIT
tas Address Setup Time - 2 - - us
tAH Address Hold Time — 2 — - us
tces CE Setup Time - 0 - - ns
tCEH CE Hold Time - o] — — ns
t0€s OE Setup Time - 2 - - us
tos Data Setup Time - 2 - - us
toH Data Hold Time - 2 — - us
tves Vep Setup Time _ 2 — - 5
tves Vce Setup Time — 2 _ _ us
tew Initial Program Pulse Width CE=Vi., OE=Vin 0.95] 1 1.056 ms
topw Overprogram Pulse Width Note 1 2.857 3 |78.75 ms
tot OE to Output Valid CE=Vin — | - | 180 ns
torr | 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 vary as a function of the counter value X.
‘TIMING WAVEFORMS (PROGRAM)

(VCC=6V£0.25V, Vpp=12.5V+0.5V)

AD~14
tAH
1AS,
I Y
CE tpw
topw.
oFp.
oE J
‘DS 10H toE
{ Doyt VALID
—]
00~ 07 -<£.N STABLE out
1
=
Vep
AM VERIFY
Ve tves | PROGRAM PROGRAM VERIF

Note :

—_

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

2. Removing the device from socket and setting the device in socket with Vpp=12.5V may cause permanent
damage to the device.

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

applied to the Vee terminal. When the switching pulse voltage is applied to the Vep terminal, the overshoot

voltage of its pulse should not be exceeded 14V
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ERASURE CHARACTERISTICS

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

The integrated dose (ultraviolet light intensity
[w/ecm?] X exposure time [sec]) for erasure should be
a minimum of 15 [w-sec/cm?]

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

OPERATION INFORMATION

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

TMM27256ADI-15
TMM27256ADI1-20

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

The TMM27256ADV's erasure begins to occur when
exposed to light with wavelengths shorter than 4000A.
Both Sunlight and flourescent lamps include
3000~4000A wavelength components. Therefore
when used under such lighting for extended periods
of time, opaque seals-Toshiba EPROM Protect Seal
AC901-are available

achieved by applying TTL level signal to all inputs.

— PIN NAMES(NUMBER) | CE | OE Vep Vee Oo~07 POWER
MODE \ 20) | (22) | () (28) (11~13, 156~19)
. Read L L Data Out Active
Read Operation Output Deselect * H 5V 5V High Impedance Active
Ta=-40-85°C) Standby H * High Impedance Standby
i ) Program L H Data In Active
Program Op.)erauon Program Inhibit H * 12.5V 6V High Impedance Active
(Ta=25x5°C) Program Verify * L Data Out Active

Note H: Vin, L : Vi, * @ Vimor Vi

'READ MODE

The TMM27256ADI has two control functions.

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

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

Assuming that CE=OE=V/|_, the output data is valid
at the outputs after the address access time from

OUTPUT DESELECT MODE

With CE=V|4 or OE=V|H, outputs will be in high
impedance state.
Therefore two or more TMM27256ADI's can be con-

stabilizing of all addressess.

The CE to output valid (i) time is equal to the
address access time (tAocc)-

Assuming that CE=V,|_ and all addresses are valid,
the output data is \@d at the outputs after tog from
the falling edge of CE.

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

deselected devices are in low power standby mode.
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- TMM27236AD1F16
© TMM27256ADI20

. STANDBY MODE

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

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

' PROGRAM MODE

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

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

 PROGRAM VERIFY MODE

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

' PROGRAM INHIBIT MODE

Under the condition that the program voltage (+
12.5V) s applied to Vee terminal, a high level CE
input inhibits the TMM27256ADI from being pro-
grammed.

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

 HIGH SPEED PROGRAMMING MODE

The program time can be greatly decreased by
using this high speed programming mode. The
device is set up in the high speed programmin:;
mode when the programming voltage (+12.5V) .3
applied to the Vpp terminal with Vcc=6V.

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

If the programmed data is not correct, another

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

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

The TMM27256ADI can be programmed at any
location, anytime — either individually, sequentially or
at random.

The verify is accomphished with OE of Vit and CE
ViH or Vit. :

That is , all inputs except for CE and OE may be
commonly connected, and a TTL low level program
pulse is applied to the CE of the desired device only
and TTL high level signal is applied to the other
devices. )

program pulse of 1ms is applied and then the pro-
grammed data is verified. This should be repeated
until the program operates correctly (max. 25 times).

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

When programming has been completed, the

data in all addresses should be verified with Vcc=Vep
=bV.
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TMM27256ADI-15
TMM27256ADI1-20

HIGH SPEED PROGRAM MODE FLOW CHART

START

ADDRESS=
START ADDRESS

Wpp=125V

DATA=FF 7 > 128
—~
| ProoraM 1ms PULSE | ‘
X=X+1
YES
NO
NG
oK}
ADDRESS= OVERPROGRAM 3X PULSES OF lmsec
NEXT ADDRESS OR ONE PULSE OF 3X meoec DURATION
‘No-
OK
NO LAST

ADDRESS?

Vgg=50V
Vpp=50V

READ
ALL BYTE

FAIL
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TMM27256ADI-15

~ TMM27256ADI-20

ELECTRIC SIGNATURE MODE

Electric signature mode allows a code to be read
from the TMM27256ADI which identifies its manu-
facture and device type.

The programming equipment may read out manufac-
turer code and device code from the TMM27256ADI
by using this mode before program operation and
automatically set program voltage (Vpp) and algorithm.

Electric signature mode is set up when 12V is

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

The following table shows electric signature of the
TMM27256ADI.

PINS Ao 07 Os Os Oa O3 02 O Oo HEX.
SIGNATURE (10) (19) (18) (17) (16) (15) (13) (12) (11 DATA
Manufacture Code Vi 1 [0} o] 1 1 e} (o} [0} 98
Device Code Vin | 0 1 0] 1 0 1 0 0 54
Notes: As=12V+0.5V * '
Ar-As, Aro-Aa, CE, OE=Vu
OUTLINE DRAWINGS
Unit in mm

37.7MAX,

7.1:02

28

1%

Mmoo, P17
=

I e,

RQ64 7‘5 -

1466

\,
o g e g e gy e g e g g e g gy o g o

14
:
~ 1524103
(2]
}
— T ] —————]
+0Q15
a25-010
™~ 2.54+025 1.3+025
a T 1t
« Note 1 +015
(2] Q46-010 174 MAX,
Note 2

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.

Note :
without notice, to change said circuntry.
™ May. 1986 Toshiba Corporation

Each lead pitch is 2.54mm. All leads are located within 0.25mm of their true longitudinal position with

Toshiba does not assume any responsibiity for use of any circuitry described ; no circurt patent licenses are implied, and Toshiba reserves the nght, at any ume
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TOSHIBA MOS MEMORY PRODUGT

TC57256D-20
TC57256D-25

32,768 WORD X 8 BIT CMOS UV ERASABLE AND
ELECTRICALLY PROGRAMMABEL READ ONLY
MEMORY

SILICON STACKED GATE MOS

DESCRIPTION

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

FEATURES
e Peripheral circuit: CMOS
Memory cell : N-MOS

e Low power dissipation
30mA/BMHZ (active)
100uA {standby)
e Fast access time TC57256D-20 200 ns
TC57256D-25 250 ns

PIN CONNECTION (TOP VIEW)

and standby current to 100gA.

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

Single 5V power supply

Full static operation

High speed programming mode

Inputs and outputs TTL compatible

Pin compatible with ROMS TC53257P, TMM23256P
‘and EPROM i272§6

e Standard 28 pin DIP cerdip Package

BLOCK DIAGRAM

vpp GND Vee 00 01 02 03 04 05 06 07

GE  cE -
o SIREUIT QUTPUT BUFFERS
I
™ 6 | corumn |54
A2 DECODER

COLUMN i/0
clRcuIT

l t

Aow |5'2] Memoay ceLL
DECODER [T ARRAY
32.768 x 8 bin

ADDRESS BUFFERS
©

PIN NAMES MODE SELECTION
Ao ~Ays | Address Inputs PIN CE OE Vpp Vee 0o ~0g
Oo 107 Outputs (Inputs) MODE (20) | (22) (1) (28) [(11~13,15~19) POWER
CE Chip Enable Input Read L L 5V Data Out
OE Output Enable Input | | Output Deselect | * H | sv [ 5V | High impedance | ~°™°
Vep Pro%rgzlrg g?eupply Standby H * 5v High Impedance Standby
Ve Suolo Vort Program L H Data In
u (o] s
Vee C(i-+5\7)p Y o0 Program Inhibit H * 21v 6v High Impedance Active
GND Ground Program Verify L L Data Out
=% Horl
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T657256D-25

MAXIMUM RATINGS
SYMBOL ITEM RATING UNIT
Vce Vce Power Supply Voltage —0.6~7.0 \4
Vpp Program Supply Voltage —-0.6 ~ 22.0 \%
VIN Input Voltage —0.6~7.0 \Y
Vi/o Input/Output Voltage —0.6 ~ Ve +0.5 \Y
Po Power Dissipation 1.6 W
TSOLDER Soldering Temperature Time 26010 °C . sec
TsTRG Storage Temperature —65 ~ 125 °c
ToPR Operating Temperature —40 ~ 85 °C
READ OPERATION . ,
D.C. RECOMMENDED OPERATING CONDITONS
SYMBOL . PARAMETER MIN. TYP. MAX. UNIT
ViH 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 \
Vep Vpp Power Supply Voltage 2.0 Vee Vee +0.3 \4
D.C. and OPERATING CHARACTERISTICS (Ta = —40 ~ 85°C, V¢ =5V £5%)
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
] Input current Vin =0 ~ Ve — - +10 uA
lccot . o f=5MHz - - 30 mA
loco2 Operating Current CE=0 ., = 1MAz — — 10 mA
lccsi CE = V4 — — 1 mA
lcos2 Standby Current CE = Voo 0.2V — — 100 uA
VoH Output High Voltage loy = —400uA 2.4 — - i
VoL Output Low Voltage loL =2.7mA — — 0.4 \Y
Ipp1 Vpp Current Vpp =0 ~ Ve + 0.3V - - 10 uA
ILo Output Leakage Current VouTt =04V~ V¢ - - +10 MA
A.C. CHARACTERISTICS (Ta = —40 ~ 85°C, Vcc =5V 5%, Vpp =2.0V ~ Ve +0.3V)
TC57256D-20 TC57256D-25
SYMBOL PARAMETER T T
_EST_COND' ON MIN. | mAX. | min, wax_| NT
taCC A_ddress Access Time CE=0E=V|_ - 200 - 250 ns
tce CE to Output Valid OE=V)_ - 200 - 250 ns
toe OE to Output Valid CE=V|_ - 70 - 100 ns
tDF1 CE to Output in High-Z OE=V,_ 0 60 0 90 ns
tDF2 OE to Output in High-Z CE=V)_ 0 60 0 90 ns
toH Output Data Hold Time CE=0E=V,_ 0 — 0 — ns
'A.C. TEST CONDITONS

Output Load
Input Pulse Rise and Fall Times
Input Pulse Levels

Timing Mesurement Reference Level -

: 1TTL Gateand C_ = 100pF

10 ns Max.
0.45 ~ 2.4V
Inputs 0.8V and 2.0V, Outputs 0.8V and 2.0V
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rd

. CAPACITANCE *(Ta = 25°C, f = 1MHz)

TG97256D-20
TC57256D-25

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
Cin Input Capacitance ‘ViN = 0V - 4 6 pF
Cout Output Capacitance Vout = OV ~ 8 12 | pF
*This parameter is periodically sampled and is not 100% tested.
TIMING WAVEFORMS (READ)
‘e Bl
S\ W)
- NI ' L0000
e DF2
00 ~07 nenz DATA OQUTPUTS D@}ﬁ
 PROGRAM OPERATION
1 D.C. RECOMMENDED OPERATING CONDITONS:
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
ViH Input High Voltage 2.2 - Vee +0.3 \4
Vi Input Low Voltage -0.3 - 0.8" \
Vee Vcc Power Supply Voltage 5.75 6.0 6.25 \
Vep Vpp Power Supply Voltage 20.5 21.0 215 \%
D.C. and OPERATING CHARACTERISTICS (Ta =25 £5°C, Vcc =6V £0.25V, Vpp = 21V +0.5)
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
I Input Current Vin =0~ Ve - - +10 MA
VoH Output High Voltage lon = —400uA 24 - - \
VoL Output Low Voltage loL =2.TmA —~ — 0.4 \
lcc Vec Supply Current - - - 30 mA
Ipp2 Vpp Supply Current Vpp = 21,5V - - 30 mA
.A.C. PROGRAMMING CHARACTERISTICS (Ta = 25 +5°C, Vcc = 6V £0.25V, Vpp = 21V +0.5)
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
tAS Address Setup Time - 2 - - us
taH Address Hold Time - 2 — — us
tces CE Setup Time — 2 — — us
tceH CE Hold Time — 2 - - us
1oES OE Setup Time - 2 — — us
tOEH OE Hold Time - 2 — - us
tps Data Setup Time - 2 — — us
tDH Data Hold Time - 2 - — us
tvs Vpp Setup Time — 2 - — us
tpw Initial Program Pulse Width| CE = V;, OE = V|y 0.95 1 1.05 ms
topw Overprogram Pulse Width Note 1 0.95 1 21 ms
tov CE to Output Valid OE=V) — — 1 us
) CE to Output in High-Z OE =V, — — 150 ns
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T657226D-20

.A.C. TEST CONDITIONS |

Output Load
Input Pulse Rise and Fall Times
Input Pulse Levels

Timing Measurement Reference Level

1 TTL Gate and C_ {100pF)

10 ns Max.
0.45 ~ 2.4V

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

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

TIMING WAVEFORMS (PROGRAM) .
(Vee = 6V £0.25V, Vpp = 21V £ 0.5V)

tAS

Ao ~A14
| tew
_ s | — '
= _/ /
CES toES OEH tCES
tCEH
OE
— A
DF1 tps tDH tpv tDF1

1
(LoPw_

/

0Og ~017 }—
A

HIGH 2
DIN STABLE }—{ wout DINSTABLE Jf———
A K7

Vee

PROGRAM

PROGRAM

INITIAL PROGRAM

PROGRAM
VERIFY

OVER PROGRAM

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

damage to the device.

(3) The Vpp supply voltage is permitted up to 22V for program operation; voltages over 22V should not be
appliedto the Vpp terminal. When the switching pulse voltage is applied to the Vpp terminal, the overshoot
voltage of its pulse should not exceed 22V.
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ERASURE CHARACTERISTICS

The TC57256D's erasure is achieved by applying
shortwave ultraviolet light which. has a wavelength of
2537A (Angstroms) through the chips transparent
window.

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

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

OPERATION INFORMATION

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

TG97256D-20
TC57256D-25

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

The TC57256D’s erasure begins to occur when
exposed 1o light with wavelength shorter than 4000A.
Both sunlight and flourescent lamps include
3000~4000A wavelength components. Therefore
when used under such lighting for extended periods
of time, opaque seals-Toshiba EPROM Protect Seal
AC901-are available

by applying TTL level signal to all inputs.

N:-NAMES (NUMBER}) CE OE Vpp Vee O ~ 04 POW
MODE 200 | 22 | (1) | 28 | (11~13,15~19) OWER
. Read L L Data Out Active
Read Operation
i pe o, Qutput Deselect * H 5V 5V High Impedance Active
{Ta=—-40~85C) * .
Standby H High Impedance Standby
Program Operation Program _ L H Data In Active
(Ta = 25 +5°C) Programnhibit H * 21V 6V High Impedance Active
Program Verify L L Data Out Active

Note: H; vy, L;V), *;iViH or VL

READ MODE

The TC57256D has two control functions. The chip
enable (CE) controls the operation power and should
be used for device selection.

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

Assuming that CE=OE=V, the output data is valid

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

The CE to output valid (tcg) time 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 tog from
the falling edge of CE.
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OUTPUT DESELECT MODE

With CE=V| or OE=V|y, the outputs will be in high
impedance state.
Therefore two or more TC57256D’s can be connected

STANDBY MODE*

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

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

PROGRAM MODE

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

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

PROGRAM VERIFY MODE

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

PROGRAM INHIBIT MODE

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

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

'HIGH SPEED PROGRAMMING MODE

The program time can be greatly decreased by
using a high speed programming mode. The device is
set up in the high speed programming mode. The
device is set up in the high speed programming mode
when the programming voltage (+21V) is applied to
the Vpp terminal with Voc=6V.

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

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

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

reduces the operating current to 100uA. The outputs
w_iI_I be in a high impedence state, independent of the
OEinputs.

The TC57256D is in the programming mode when

the VPP input is at 21V and CE is at TTL-Low OE=V|H.

The TC57256D can be programmed at any location,
anytime — either .individually, sequentially or at ran-
domly.

The verify is accomplished with OE and CE at V||

except for CE may be commonly connected, 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.

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

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

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

This high speed program algorithm allows the
programming of the TC57256D to be accomplished
within one and a half minutes (typ)
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HIGH SPEED PROGRAM MODE FLOW CHART

START

ADDRESS =
START ADDRESS

DATA = FF? YES
NO

1
|  PRoGcRAM 1msPuise |

OK'
ADDRESS = OVERPROGRAM X PULSES OF 1msec
NEXT ADDRESS OR ONE PULSE OF Xmsec DURATION
‘ﬁ
OK
NO LAST
ADDRESS?

Vece = 5.0v
Vpp = 5.0V

READ
ALLBYTE

NG FAIL
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ELECTRIC SIGNATURE MODE

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

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

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

address line Ag and the rest of address lines are set to Vpq,

~ in read operation. Data output under these conditions is the

manufacturer code. Device code is identified when address
Ay is set to Vyp. These two codes possess an odd parity
with the parity bit of MSB (07).

The following table shows electric signature of TC57256D.

PINS Ao oF} Os Os Q4 O3 02 (o] Oo HEX.
SIGNATURE (10) (19) (18) (17) (16) (15) (13) (12) (11) DATA
Manufacture Code ViL 1 0 0 1 1 0 0 0 98
Device Code ViH 0 0 0 0 0 1 0 0 04

Notes: Ag =12V 0.5V
A1 — Ag, Ao — A, CE,OE = ViL

OUTLINE DRAWINGS
37.7 MAX.
Unitin mm
8.9 TYP.
28 27 26 25 24 |23 22 2120{19 18 6 15
G i iaa i o ot o e
- T

M
e SN,

12 3 4 5

5.2 MAX.

13.8 MAX.

P

6 7 8 9 10 11 12 13 14

15.24 +0.3

1.3+0.25

J .. +0.15
025755

17.4 MAX.

respect to No. 1 and No. 28 leads.
(2) This value is measured at the end of leads.

(8) The dimensions are in millimeters.

+0.156
I 0.48_0' 10

Note 1
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DESCRIPTION

The TC57256AD is a 32,768 word X 8 bit CMOS ultraviolet light erasable and electrically programmable read only memory. For
read operation, the TC57256 AD's access time is 150ns. The TC57256 AD operates from a single 5-volt power supply and has alow
power standby mode which reduces power dissipation without increasing access time. The standby mode is achieved by applying a
TTL-highlevel signal to the CE input. Advanced CMOS technology reduces the maximum active currentto 40mA/6.7MHz and the
standby current to 100¢A. For program operation, the programming is achieved by using the high speed prgramming mode. The
TC57256AD is fabricated using CMOS technology and N-channel silicon double layer gate MOS technology.

JRY PRODUCT

TG57256AD-15
TG27256AD-20

FEATURES
. . . ... ¢ Single 5V power supply
gz;zghezzilc1rcu1t: ggﬁgs * Full static operation
. Low Zwer dissi at:;.on * High speed programming mode
. A tl;?L . 401:1.&/2 7Miz * Inputs and outputs TTL compatible
SE X{: . 100uA * Pin compatible with ROMs TC53257P and
. paee I TR TMM23256P, TMM27256AD and TC57256AD
;g;7ggzzgflglmei50ns + Standard 28 pin DIP cerdip package
TC57256AD~-20 200ns BLOCK DIAGRAM
PIN CONNECTION] (TOP VIEW) v%?’ G%‘D V{" e Ofl OTZ OTS "?“ O?SOTG ?r"
A\ J—
VepQl 280 Vee g0~ OE CE
mz0= 27[3 Al4 oE CIRCUIT OUTPUT BUFFERS
mgs 26F3 A13 T T }
AeOs 25(3 A8 A0 O
A50s 2¢[3 A9 Alg: | 6.} conumy | 84| coLumn I,0
a¢0s 230 A1l ﬁi o Sé DECODER CIRCUIT
XY=L 2203 0 A4 O— = J }
az0s 2103 410 ﬁgg: =
a109 2001 CE O] " A
aod1o0 190 07 A8 o] % o| ROW |spp| MEMORY ;ELL
O =~ ARRA
coQn 184 06 Al;go— = DECODER 32,768X80ite
01012 1’7§05 Alio— 2
oz201s 1s[ 04 ﬁé?.:
aND 14 15[ 03 211 o]
[PIN NAMES] MODE_SELECTION|
A0~ Al4[Address Inputs PIX[CE | OF | VPP |VCC 09~07 POWER
00~07' |Outputs (Inputs) MODE (20)[(22)] (1) [(28)[(11~13, 15~ 19)
CE Chip Enable Input Read LiL D?ta Out Active
0% Output Enable Input ||Output Deselect| * | H | 5V | 5V | High Impedance
v Program Supply Standby H * High Impedance |Standby
PP Voltage Program L H Data In
Vee |VCC Supply Voltage ||Program Inhibit) H H {12.5V| 6V | High Impedance | Active
(+5V) Program Verify | * | L Data Out
GND  |Ground *Hor L
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MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Vee VcC Power Supply Voltage -0.6~7.0 A
Vpp Program Supply Voltage -0.6~ 14.0 v
VIN Input Voltage -0.6%7.0 \
Vi/0 Input /Qutput Voltage -0.6~ Veg+0.5 v
Pp Power Dissipation 1.5 W
TSOLDER Soldering Temperature Time 260 - 10 °C -+ sec
TsTRG Storage Temperature -65n 125 °C
TopR Operating Temperature -40~ 85 °c
READ OPERATION
D.C. RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vig Input High Voltage 2.2 - Vee+0. 3
VIiL Input Low Voltage -0.3 - 0.8
Vee Vcc Power Supply Voltage 4,75 5.00 5.25 v
Vpp Vpp Power Supply Voltage Vce-0.6 Vee Vge+0.6
D.C. and OPERATING CHARACTERISTICS (Ta=-40~ 85°C, Vgc=5V= 57)
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
IL1 Input Current VIN=0V ~ Ve - - =10 uA
Iccol CE=0V f=6.7MHz| - - 40
Operating Current mA
Icco2 Loyr=0mA |f=1MHz - - 10
focs1 Standby Current C_E_=VIH - - : mé
Iccs2. CE=VYcc-0.2V - - 100 uA
Von Output High Voltage Iop=-400uA 2.4 - - v
VoL Output Low Voltage Iop=2.1mA - - 0.4 \
Ippi Vee Current Vpp=Vcc* 0.6V - - +10 HA
I10 Output Leakage Current VouT=0.4V~ Vee - - *10 uA
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A.C. CHARACTERISTICS (Ta=-40~ 85°C, Vgc=5V+5%Z, Vpp=Vcct0.6V)

SYMBOL PARAMETER TEST CONDITION TC572564D-13 | TC37256AD-20 UNIT
MIN. MaX. | MIN. | Max.
tace Address Access Time CE=DE=V7y, - 150 - 200
tcE CE to Output Valid OE=V711, - 150 - 200
toE OF to Output Valid CE=VIL - 70 - 70°
tprl CE to Output in High-Z | OE=Vyy, 0 60 0 60 ne
tpr2 | OE to Output in High-Z | CE=Vpy 0 60 0 60
ton Output Data Hold Time | CE=OE=Vyy, - ] - 0 -
A.C. TEST CONDITIONS
* Output Load : 1 TTL Gate and Cp=100pF

* Input Pulse Rise and Fall Times ¢ 10ns Max.
* Input Pulse Levels : 0.45Vn 2.4V
* Timing Measurement Reference Level: Inputs 0.8V and 2.2V, Outputs 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 F
Cout Output Capacitance Vour=0V - 8 12 P

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

TIMING WAVEFORMS

AO~Al4 X X

[ FoH l

@ NN W,

I ’ tDF1

| tacc tDF2

. HIGH 2
00~07 HIGH 2 ®< DATA OUTPUTS }——
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PROGRAM OPERATION

D.C. RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vin Input High Voltage 2.2 - Vee+l.0
ViL “Input Low Voltage -0.3 - 0.8
Vee Vce 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, Vgc=6V + 0.25V, Vpp=12.5V+ 0.5V)

SYMBOL PARAMETER TESTCONDITION MIN. TYP. MAX. UNIT
It Input Current VIN=0~ Voo - - +10 ua
Vou Output High Voltage Iog=—400pA 2.4 - - v
VoL Output Low Voltage IoL=2.1mA - - 0.4 "
I¢cc Vee Supply Current - - - 40 mA
Ipp2 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=25%* 5°C, Vgc=6V+ 0.25V, Vpp=12,5V+ 0.5V)

SYMBOL PARAMETER TEST CONDITION | MIN. TYP. MAX. UNIT
tas Address Setup Time - 2 - - us
tAl Address Hold Time - 2 - - us
tCES CE Setup Time - 0" - - ns
tcEH | CE Hold Time - 0 - - ns
tOES OE Setup Time - 2 - - us
tps Data Setup Time - 2 - - us
tDH Data Hold Time - 2 - - us
typs Vpp Setup Time - 2 - - us
tvecs Vee Setup Time - 2 - - us
tPw Initial Program Pulse Width |[CE=Vrp, OE=Viyg | 0.95 1 1.05 ms
topw | Overprogram Pulse Width Note 1 2.85 3 78.75 | ms
toE OE to Output Valid CE=V1y - - 150 ns
tDFP OE to Output in High-2 CE=V1g - - 130 ns

A.C. TEST CONDITIONS

+ Output Load
+ Input Pulse

Rise and Fall Times

» Input Pulse Levels

» Timing Measurement Reference Level :

Note 1:

value X.

: 1 TTL Gate and Cp, (100pF)

10ns Max.
0.45Vn 2 4V

Input 0.8V and 2.2V, Output 0.8V and 2.0V
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TIMING WAVEFORMS

AO0~14

00~07

Vpp

Vee

(PROGRAM)
(Ve=6V+0.25V, Vpp=12.5V£0.5V)

TG57256AD-15
TG57256AD-20

X

taS T tAH
PW
copw/ RUKKKXIHIXXHKIXHNX X
© QRIXIXHXXIOHAKXAXXXY | €
em RIS [-22
tToES tDEP
tps tpH tor
Dy STABLE Dgyr VALID
/ | tvps
t
/ ves PROGRAM PROGRAM VERIFY

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

Vpp.

(2) Removing the device from the socket or placing the device in the socket with Vpp=12.5V may
cause permanent damage to the device.

(3) The Vpp supply voltage is permitted up to 14V for program operation; voltages over 14V should
not be applied to the Vpp terminal. When a switching pulse voltage is applied to the Vpp terminal,
the overshoot voltage of the pulse should not exceed 14V.
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[ERASURE_CHARACTERISTICS]

The TC57256AD’s erasure is achieved by applying shortwave ultraviolet light with a wavelength of 2537A (Angstroms) through
the transparent window of the chip.

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

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

Using a commercial lamp with an ultraviolet light intensity of 12000 [uw/cm?] reduces the exposure time to about 20 minutes. (In
this case, the integrated dose is 12000 [uw/cm?] X (20X60) [sec] = 15 [w* sec/cm?] .)

The TC57256AD’s erasure begins to occur when exposed to light with wavelengths shorter than 4000A. Both sunlight and
flourescent lamps include 3000~4000A wavelength components. Therefore when used under such lighting for extended periods of
time, opaque seals-Toshiba EPROM Protect Seal AC901-are available

[OPERATION INFORMATION|

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

PIN NAMES (NUMBER)| CE | . OE | Vpp |Vcc 00 V07
MODE eolen| @ |e@8)| aiv1s, 15419 FOER
i Read L L Data Out .
Read Operation Output Deselect * H 5V 5V | High Impedance Active
(Ta=-40~ 85°C) p
Standby H * High Impedance | Standby
. Program L H Data In
Program Oferatmn Program Inhibit H H | 12.5V| 6V | High Impedance | Active
(Ta=25 £ 5°C) Program Verify * L Data Out

Note: H; Vig, L; Vyp, *; Vg or Vip

READ MODE

The TC57256AD has two control functions. The chip enable (CE}) controls the operation power and should be used for device
selection.

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

Assuming that EE=6E=VIL, the output data is valid at the outputs after address access time from stabilizing of all addressess.

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

Assuming that CE=V[y, and all addresses are valid, the output data is valid at the outputs after tQR from the falling edge of OE.

[OUTPUT DESELECT MODE|

With CE=Vyyj or OE=V[f, outputs will be in highimpedance state so two or more TC57256 AD’s can be connected togetherona
commonﬂs line.
When CE is decoded for device selection, all deselected devices are in low power standby mode.
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STANDBY MODE

The TC57256AD has a low power : standby mode controlled by the CE signal.
By applying a high level to the CE input, the TC57256AD is placed in the standby mode which reduces the operating
current to 100uA. The outputs are in a high impedence state, independent of the OE inputs.

PROGRAM MODE

Initially, when received by customers, all bits of the TC57256AD are in the “1” state, which is the erased state.

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

[PROGRAM VERIFY MODE|

The verify mode verifies that the desired data is correctly programmed on the programmed bits.
The verify is accomplished with OE at VyL..

[PROGRAM_INHIBIT MODE]

Under the condition that the program voltage (+12.5V) is applied to Vpp terminal, a high level CE input inhibits the
TC57256AD from being programmed. .
Programming of two or more TC57256AD’s in parallel with different data is easily accomplished: all inputs except for CE

and OE are commonly connected, a TTL low level program pulse is applied to the CE of the desired device only, and TTL
high level signals are applied to the other devices.

[HIGH SPEED PROGRAMMING MODE]

The program time can be-greatly reduced by using this high speed programming mode. The device is set up in the high
speed programming mode when the programming voltage (+12.5V) is applied to the Vpp terminal with Vcc=6V.

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

If the programmed data is not correct, another program pulse of 1ms is applied and the programmed data is verified. This
should be repeated until the programmed data is correct. (max. 25 times)

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

When programming has been completed. Data in all addresses should be verified with Voo=Vpp=5V.
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HIGH SPEED PROGRAM MODE FLOW .CHART

ADDRESS =
START ADDRESS

Vpp =125V

DATA=FF ? kAL
NO

| PROGRAM 1lms PULSE ]

[
ADDRESS = OVERPROGRAM 3X PULSES OF lmsec
NEXT ADDRESS OR ONE PULSE OF 3X msec DURATION

‘

NO

FAIL

— D-80 —



TG57256AD-15
TC57256AD-20

[ELECTRIC SIGNATURE MODE]

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

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

Electric Signature mode is set up when 12V is applied to address line A9 and the rest of address lines are
set to VJj, in read operation. Data output under these conditions is the manufacturer code. Device code is
identified when address A0 is set to V[f. These two codes possess an odd parity with the parity bit of MSB
(07).

The following table shows the electric signature of the TC57256AD.

PINS AO 07 06 05 04 03 02 0l 00 HEX.
SIGNATURE (10) |(19) |[(18) |(17) | (16) | (15) | (13) |(12) |(1l) | DATA
Manufacture Code ViL 1 10 0 1 1 0 0 0 98
Device Code VIH 1 1 0 0 0 1 0 0 C4

Notes: A9=12V0,5V
Al~ A8, AlO~Al4, CE, OE=Vyp

— D-81 —



~ TC57256AD-15
- TG57256AD-20

OUTLINE DRAWINGS

Unit in mm

37.7MAX.
7.1£02
28 27 26 25 24 p3 22 21 2d 19 18 17 16 15
o es e e W B W
2 E
RO.64 b1
<
|
= — gy  —  — i — e — |
1 2 3 4 5 6 7 8 9 101112 13 14
1]
g 1524£03
N
W
l& J
” +015
i 025-010
™~
S 2544025 131+025
# ik 17.4 MAX.
& +015 | |
046-010
Note 2
Note 1

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.

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

3. All dimensions are in millimeters.
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TOSHIBA MOS MEMORY PRODUCT

65,536 WORD X 8 BIT N-MOS UV ERASABLE AND EL-
ECTRICALLY PROGRAMMABLE READ ONLY MEMORY
PRELIMINARY

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

DESCRIPTION

The TMM27512D is a 65,536 word X 8 bit ultraviolet
light erasable and electrically programmable read memory.
For read operation, the TMM27512D’s access time is
200ns/250ns. The TMM27512D operates from a single 5-
volt power supply and has a low power standby mode which

FEATURES

| —20 | -25 —200 | -250
Vee 5V+5% 5V+10%
tace 200ns l 250ns 200ns [ 250ns
lcc2 120mA 130mA
lect 35mA 40mA

PIN CONNECTION (TOP VIEW)

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

® Full static operation

® High speed programming mode

® Inputs and outputs TTL compatible
® Pin compatible with i27512

® Standard 28 pin DIP cerdip package

BLOCK DIAGRAM

Vpp GND Vg 00 01 G2 U304 05 06 07

asgr 7 mhvee N S S U 0 A A A
a120z 270 ale OEo— OE CE , NG
a7l s 26 a1s tEo_]|  circuir OUTPUT BUFFEKS
A6 2501 a8 o I I 7
asOs 24P A9 toan |5 | coLumn | 64 [ coLumn Lo
ae e 230 A11 A2 o—1 DECODER CIKCUIT
as 7 220 GE Vpp heo] B
az[0s 210 410 AS o] &
a1ge 200 TE Ao— =
aog10 © 19pov peo] o [20]  ROW  [1,0z4f MEMOMY CELL
oofu 180 o6 a90— B B DECODER . A@AY )
o011 whos :i](?: E 65536 x 8pits
o213 163 04 Mzo—] <
GND [ 12 15(3 03 ﬁio—
o—]
Al5 o—
MODE SELECTION
PIN NAMES o5
PIN| CE | 0" | Ve 0,~0, POWER
Ao~Ass Address Inputs MODE (20) (22) (28) | (11~13, 16~19)
0,~0;, | Outputs (inputs) Read L] L Data Out Acti
—— : ctive
_CE Chip Enable Input Output Deselect % | H | BV | High Impedance
OE/Ver | Output Program Standby H | % High Impedance | Standby
Enable Supply Program L | Vep Data In
Input Voltage Program Inhibit H | Vee | 6V | High Impedance | Active
Vee Power Supply Voltage (+5V) Program Verify L L Data Out
GND Ground % Hor L
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© TMM27512D-20, TMM275120-200
~ TMM275120-25, TMM27512D-250

MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Vee Vce Power Supply Voltage —-0.6~7.0 \%
Vpp Program Supply Voltage —-0.6~14.0 Y
ViN Input Voltage -0.6~7.0 \Y
Vijo Input/Output Voltage —-0.6~7.0 Y

Po Power Dissipation 1.5 W
TsoLber Soldering Temperature - Time 26010 ‘C-sec
Psta Storage Temperature —-656~125 ‘C
Torr Operating Temperature 0~70 °C

READ OPERATION
~ D. C. AND RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER TMM27512D-20/25 TMM27512D-200/250
Ta Operating Tamperature 0~70°C 0~70°C
Vee Vce Power Supply Voltage 5V+5% 5V+10%
"~ D. C. AND OPERATING CHARACTERISTICS
SYMBOL PARAMETER CONDITION MIN. | TYP. | MAX. |UNIT
In Input Current Vin=0~Vcc - - +10 uA
lto Output Leakage Current Vour=0.4~Vce — — +10 kA
Icct Supply Current (Standby) CE=VH ~20/25 — — 35 mA
—200/250 | — — 40
lec2 Supply Current (Active) CE=VuL ~20/25 — — 120 mA
—-20/250 | — - 130
Viu Input High Voltage — 20| — |Veet+1.0] V
Vi Input Low Voitage — -0.3] — 0.8 \%
Vou Output High Voltage lon=—400uA 2.4 1 —. Vv
VoL Output Low Voltage lo,=2.1mA — — 0.4 Vv
lpp1 Vee Current Vep=0~Vcc+0.6 — — +10 ©A
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TMM27512D-20, TMM27512D-200
TMM27512D-25, TMM27512D-250

A. C. CHARACTERISTICS

TMM27512D-20/200 TMM27512D-25/250
SYMBOL PARAMETER UNIT
MIN. MAX. MIN. MAX.
tace Address Access Time — 200 — 250 ns
tce CE to Output Valid - 200 - 250 ns
toe OE to Output Valid - 70 - 100 ns
toF1 CE to Output in High-Z 0 60 0 90 ns
torz - | OE to Output in High-Z 0 60 0 90 ns
toH Output Data Hold Time 0 - 0 - ns
A. C. TEST CONDITIONS
@ Output Load : 1 TTL Gate and C.=100pF
@ [nput Pulse Rise and Fall Times . 10ns Max.
® Input Pulse Levels : 0.45Vto 2.4V
® Timing Measurement Reference Level : Inputs 0.8V and 2.0V, Outputs 0.8V and 2.0V
CAPACITANCE * (Ta=25C, {=1MHz)
| SYMBOL PARAMETER TEST CONDITION MIN. [ TYP. IMAX.| UNIT
i Cing Input Capacitance Vin=0V _ a 6 pF
Cinz OE/Ver Input Capacitance Vin=0V — | 50 | 60 oF
Cout Output Capacitance Vour=0V — 8 12 pF
* This paramater is periodically sampled and is not 100% tested.
TIMING WAVEFORMS (READ)
A0~ Al5 ><
ToH
tcE
CE
NN Wit
tDF1
TOE
OE
MINNN WA %
Tace
tpr2
00~ 07 HIGH 2 DATA OUTPUTS W/ HIGH 2
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PROGRAM OPERATION

THNZ7512020, THZIS120:200
TMM275120-25, TMM275120-250

.D. C. RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
ViH Input High Voitage 2.0 — Vee+1.0 \
Vi Input Low Voltage -0.3 - 0.8 \Y
Vee Vcc Power Supply Voltage 5.75 6.0 6.25 Y
Vpp Vep Power Supply Voltage 12.0 12.5 13.0 \Y
' D. C. and OPERATING CHARACTERISTICS  (Ta=26+5'C, Vcc=6V+0.25V, Ver=12.5V=0.5V)
SYMBOL PARAMETER TEST CONDITION MIN. | TYP. IMAX.| UNIT
lu Input Current Vin=0~Vcc — — [ £10 A
Vo Output High Voltage lon=—400uA 2.4 | — — \Y
Vou Outpu Low Voltage lo,=2.1TmA . — 0.4 \Y)
lce Vee Supply Current . . — | 130 mA
lpp2 Vep Supply Current Vep=13.0V - —_ 50 mA
Vio A9 Auto Select Voltage — 11.5|112.0112.5 \Y
" A. C. PROGRAMMING CHARACTERISTICS ' (Ta=25+5C, 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 - - us
toes OE/Vee Setup Time - 2 | — | = P
toen OE/Vee Hold Time - 2 | — | — S
tear OE/Vee Pulse Rise Time — 50 | — | — s
tos Data Setup Time — 2 — — us
toH Data Hold Time — 2 — — 1S
tvR OE/Vee Recovery Time — 2 - | - us
tves Vce Setup Time — 2 — — #s
tow Initial Program Pulse Width CE=Vu, OE/Vep=Vep 0.95| 1 |1.06] ms
topw Overprogram Pulse Width Note 1 2.85 3 |78.75 ms
tov Data Valid from CE OE/Vee=ViL - | = |1 us
tor CE to Output in High-Z OE/Vep=ViL — | — ]130 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 C. (100pF)

: 10ns Max.

1 0.45Vto0 2.4V

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

The length of the overprogram pulse may vary as a function of the counter value X.
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TMM27512D-20, TMM27512D-200
TMM27512D-25, TMM27512D-250

TIMING WAVEFORMS (PROGRAM)

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

AO~AlS5 ><
tas tpw tyR TAH
CE \ \ /
CPRT LOES LoEH
OE /Vpp
[EEEI—
tps tDH tpv tpE
00 ~ 07 _ — Dyy STABLE < Doy VALID
/ tycs
Vee
PROGRAM PROGRAM VERIFY

Note: (1) Vo must be applied simultaneously with or before Vpp and cut off simultaneously with or after Vpp.
(2) Removingthe device from the socket and setting the device in the socket with Vpp=12.5V may cause permanent
damage to the device.
(3) The Vpp supply voltage is permitted up to 14V for program operation; Voltages over 14V should be
applied to the Vpp terminal. When the switching pulse voltage is applied to the Vpp terminal, the overshoot
voltage of its pulse should not exceed 14V.
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- TMM275120-20, TMM275120-200
- TMM27512D-25, TMM27512D-250

ERASURE CHARACTERISTICS

The TMM27512D’s erasure is achieved by applying
shortwave ultraviolet light with a wavelength of 2537A
(Angstroms) through the transparent window of the chip.

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

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

Using a commercial lamp with an ultraviolet light inten-

OPERATION INFORMATION -

The TMM27512D’s six operation modes are list-
ed in the following table.

sity of 12000 [uw/cm?] reduces the exposure time to about
20 minutes. (In this case, the integrated dose is 12000
[uw/em?] X (10X60) [sec] = 15 [w:sec/cm?].)

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

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

I ~=-~._____ PIN NAMES(NUMBER) CE OE/Vee Vee 0,~0;, POWER
MODE T B — (20) (22) (28) (11~13, 156~19)
. Read L L Data Out Active
Read Operaatlon Output Deselect * H 5V High Impedance Active
(Ta=0~70°C) Standby H * High Impedance Standby
Program L Vpp . Data In Active
f::i?::;?ganon Program Inhibit H Vep 6V High Impedance Active
- Program Verify L L Data Out Active
Note: H; Vi, L; Vi, *; Vimor Vi
READ MODE
The TMM27512D has two control functions. The chip addressess.

enable (ﬁ) controls the operation power and should be
used for device selection.

The output enable (f)_]f) controls the output buffers, )

independent of device selection. ‘ ‘
Assuming that CE=0E=VT]y, the output data is valid at
the outputs after address access time from stabilizing of all

OUTPUT DESELECT MODE

With EE=VIH or @=VIH, outputs will be in a high
impedance state, so two or more TMM27512D’s can be

The CE to output valid (tCp) is equal to the address
access time (tACQ).

Assuming that ﬁ=VIL, and all addresses are valid, the
output data is valid at the outputs after tQg from the falling
edge of OE.

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

The TMM27512D has a low power standby mode
controlled by the CE signal. _
By applying a high level to the CE input, the TMM27512D

PROGRAM MODE
Initially, when received by customers, all bits of the
TMM27512D are in the “1” state which is the erased state.

The programming operation introduces “Os” data into the
desired bit locations by electrical programming.

PROGRAM VERIFY MODE

The verify mode verifies that desired data is correctly .

programmed on the programmed bits.

PROGRAM INHIBIT MODE

Under the condition that the program voltage (+12.5V) is
applied to Vpp terminal, a TTL high level CE input inhibits
the TMM27512D from being programmed.

Programming of two or more TMM27512D’s in parallel

HIGH SPEED PROGRAMMING MODE

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

_This high speed programming mode is performed at
Vc(=6.0V and OE/Vpp=12.5V )

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

If the programmed data is not correct, another program

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

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

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

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

__The verify is accomplished with OE/Vpp at Vg, and at
CE at Vyr,.

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

pulse of 1ms is applied and the programmed data is
reverified. This should be repeated until the programmed
data is correct. (max. 25 times)

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

When programming has been completed, the data in all
addresses should be verified with Voo=5V.
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~ TMM275120-20, TMM27512D-200
. TMM27512D-25, TMM27512D-250

~ HIGH SPEED PROGRAM MODE FLOW CHART

START

ADDRESS =
START ADDRESS

ADDRESS = OVERPROGRAM 3X PULSES OF 1lmsec
NEXT ADDRESS OR ONE PULSE OF 3X msec DURATION

NO

FAIL
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ELECTRIC SIGNATURE MODE

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

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

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

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

address line A9 and the rest of address lines are set to Vyy,
in read operation. Data output under these conditions is the
manufacturer code. Device code is identified when address
A0 is set to V[i{. These two codes possess an odd parity
with the parity bit of MSB (07).

The following table shows electric signature of the
TMM27512D.

PINS A 0, 04 0, 0. (o} 0, 0, O, HEX.

SIGNATURE (10) (19) (18) (17) (16) (15) (13) (12) (i1 DATA
Manufacture Code Vi 1 0 0 1 1 0 0] 6] 98
Device Code Vin 0 0 0 1 0 1 0 1 15

Notes : A9=12V+0.5V
A1~A8, A10~A15,CE, OE=Vi
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OUTLINE DRAWINGS

Unit in mm

37.7 MAX.
8.9 TYP.
15
NN _W_W_.1 — W _ W1

1466

RO0.64 / J
e 1
%—l L= g = g == gy o= | Lo = g e g gy o gy o gy e g
14
:
«Q 152403
° |
p.
S — |
+015
025-010
lo‘. 254025 13+£025
I 1 Note 1 i . 17.4MAX.
3 +0.15 Note 2 !
0.46-0.10

Note : 1. Each lead pitch is 2.54mm. All leads are located within 0.25mm of their true longitudinal position with
respect No.1 and No.28 leads.
2. This value is measured at the end of leads.
3. All dimensions are in milimeters.

Note : Toshiba does not assume any responsibility for use of any circuitry described : no circuit patent licenses are implied, and Toshiba reserves the right, at any time
without notice, to change said circuitry.
€ May, 1986 Toshiba Corporation
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TOSHIBA MOS MEMORY PRODUCT

65,536 WORD X 8 BIT N-MOS UV ERASABLE AND EL-
ECTRICALLY PROGRAMMABLE READ ONLY MEMORY
PRELIMINARY

TMM27512DI-20
TMM27512DI-25

DESCRIPTION

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

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

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

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

FEATURES A .
® Wide operating temparature range —40~85°C
—15 | -20 ® Full static operation
Vee 5V+5% ® High speed programming mode
tace 150ns | 200ns ® Inputs and outputs TTL compatible
lcca 120mA ® Pin compatible with i275612
ooy 35mA ® Standard 28 pin DIP cerdip package
PIN CONNECTION (TOP VIEW) BLOCK DIAGRAM
Vpp OND Vg 00 01 02 03 04 05 06 07
msdr " wmhvee R S S S T N A 2 A
AlzQz2 73 Als OEo—{ OE CE
a7ds 6P a13 TEo| CIRCUIT QUTPUT BUFFERS
A6 Qe 2501 a8 o ] I 3
as Qs 20 A9 e ] 6| coLuMn | 64 COLUMN 1 0
as Qe 233 A11 A2 ol DECODER CIRCUIT
as v 2201 0 Vpp a1 2
azQs 2 10 aso] E
a1go 200 CE Aso— =
A0 [ 10 191 o7 A7 o— 10 ROW 1. 0za] MEMORY CELL
AB 1 : ARRAY
oodun 18R 06 AQ 4 DECODER ‘
o101 170 05 2:][](.)0_,_ g 65536 x 8bits
02 13 160 04 nze—] 2
GND 14 15[ 03 Al3 o
Al4 o
Al5
MODE SELECTION
PIN NAMES 5 -
PIN| CE | OF | vee 0,~0;
Vep POWER
Ag~Ays Address Inputs MODE (20) (22) (28) | (11~13, 156~19)
O";O7 Outputs (Inputs) Read L L Data Out Active
_CE Chip Enable Input Output Deselect % | H | 5V | High Impedance
OE/Ver Output Program Standby H | * High Impedance | Standby
Enable Supply Program L | Ve Data In
Input Voltage Program Inhibit H | Ver | 6V | High Impedance | Active
Vee Power Supply Voltage (+5V) Program Verify L L Data Out
GND Ground % HorL
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~ TMM27512D1-20
- TMm27512DF25

" MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Vce Vce Power Supply Voltage -0.6~7.0 \%
Vpp Program Supply Voltage -0.6~14.0 \%
Vin Input Voltage -0.6~7.0 \
Viro input/Output Voltage -0.6~7.0 \Y
Po Power Dissipation 1.5 W
TsoLoer Soldering Temperature - Time 26010 ‘C-sec
Pstg Storage Temperature —-65~125 °C
Torr Operating Temperature —40~85 °C
READ OPERATION
< D. C. AND RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER TMM27512DI-20/25
Ta Operating Temperature —40~856°C
Vee Vce Power Supply Voltage BV+5%
 D. C. AND OPERATING CHARACTERISTICS
SYMBOL PARAMETER CONDITION MIN. | TYP. | "MAX. |[UNIT
I Input Current Vin=0~Vcc — — +10 uA
o Output Leakage Current Vour=0.4~Vcc — — +10 uA
lect Supply Current (Standby) CE=ViH — — 40 mA
Icc2 Supply Current (Active) CE=ViL — — 130 | mA
VIH Input High Voltage — 2.2 — {Vec+1.0] V
Vi Input Low Voltage — -0.3| — 0.8 \
VoH Output High Voltage loH=—400gA 2.4 | — — \
Vou Output Low Voltage loo=2.1mA — — 0.4 \
“lep1 Vpp Current Vep=0~Vcc+0.6 — — +10 uA
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TMM27512D1-20
TMM27512D1-25

A. C. CHARACTERISTICS

- TMM27512DI1-20 TMM27512DI-25
SYMBOL PARAMETER NIT
MIN. MAX. MIN. MAX. v
tacc Address Access Time — 200 - 250 ns
tee CE to Output Valid - 200 — 250 ns
toE OE to Output Valid — 70 — 100 ns
toF1 CE 1o Output in High-Z 0 60 0 90 ns
tor2 OE to Output in High-Z 0 60 0 90 ns
toH Qutput Data Hold Time 0 — 0 — ns
A. C. TEST CONDITIONS
® Output Load : 1 TTL Gate and Cu=100pF
@ Input Pulse Rise and Fall Times : 10ns Max.
® |nput Pulse Levels : 0.45Vt0 2.4V
o Timing Measurement Reference Level : Inputs 0.8V and 2.0V, QOutputs 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 6 pF
Cinz OE/Vee Input Capacitance ViN=0V — | 50 | 60 pF
Cour Output Capacitance Vour=0V — 8 12 pF
* This paramater is periodically sampled and is not 100% tested.
TIMING WAVEFORMS (READ)
A0~ A15
toHn
CCE
CE
tDF1.
“OE ' Y, v
= NN WA
tacc
tpr2
00 ~ 07 HIGH Z \/& DATA OUTPUTS @FI_“_Z_
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- TMM27512D1-20

- TMM27512D1-25

PROGRAM OPERATION

D. C. RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
ViH Input High Voltage 2.2 — Vee+1.0 \
Vit Input Low Voltage —-0.3 - 0.8 \
Vee Vce 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=26+5C, Vcc=6V+0.25V, Vrpr=12.5V+0.5V)
SYMBOL PARAMETER TEST CONDITION MIN. | TYP. |MAX.| UNIT
m Input Current ViN=0~Vcc — — [ +10 rA
VoH Output High Voltage lon=—400uA 2.4 — — \%
VoL Outpu Low Voltage lo,=2.1mA —_ —_ 0.4 \Y
lec Vce Supply Current — — — 1130 mA
Ipp2 Vep Supply Current Ver=13.0V — — 50 mA
Vio A9 Auto Select Voltage — 11.56112.0112.5 \
A. C. PROGRAMMING CHARACTERISTICS ' (Ta=25+5'C, Vcc=6V0.25V, Vre=12.5V+0.5V)
SYMBOL PARAMETER TEST CONDITION MIN. | TYP. {MAX.| UNIT
tas Address Setup Time — 2 — — 1S
taH Address Hold Time — 2 - — us
toes OE/Vee Setup Time — . 2 — — us
toEH OE/Vee Hold Time — 2 - | - us
teRT OE/Vpp Pulse Rise Time — 50 - — us
tos Data Setup Time — 2 — — us
toH Data Hold Time — 2 - — s
tva OE/Vep Recovery Time - 2 - — us
tves Vce Setup Time — 2 —_ — us
tow Initial Program Pulse Width CE=ViL, OE/Vep=Vpp 0.95| 1 |1.05| ms
torw Overprogram Pulse Width Note 1 2.85( 3 |78.75| ms
tov .Data Valid from CE OE/Ver=ViL - | - | us
toF CE to Output in High-Z OE/Ver=ViL - — 1130 ns

. A.C.TEST CONDITIONS "
® Output Load

© Input Pulse Rise and Fall Times

© Input Pulse Levels

@ Timing Measurement Reference Level

: 1 TTL Gate and C. (100pF)

: 10ns Max.

. 0.45Vt0 2.4V

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

Note : 1. The length of the overprogram pulse may vary as a function of the counter value X.
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TMM27512DI1-20
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TIMING WAVEFORMS (PROGRAM]) -

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

AO ~Al5 ><
tas tpw tyR LAl
LPRT toms LOEH
W/VPP
—_ 1
tps tDH tpy tpF
00~o07 DIy STABLE < Doy VALID
/ tvcs
Vee
PROGRAM PROGRAM VERIFY

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

Note : 1.
2. Removing the device from socket and setting the device in socket with Vep=12.5V may cause permanent

damage to the device.

. The Vep supply voltage is permitted up to 14V for program operation. So the voltage over 14V should be
aplied 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.
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[ERASURE CHARACTERISTICS

The TMM27512DI’s erasure is achieved by ap-
plying shortwave ultraviolet light which has a
wavelegth of 2537A (Angstroms) to the Chip through
the transparent window. Then integrated dose
(ultraviolet light intensity [W/cm?] X exposure time

[sec.] ) for erasure should be a minimum of 15
[w-sec/cm?]

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

' OPERATION INFORMATION

The TMM27512DI's six operation modes are
listed in the following table.

ultraviolet light intensity is a 12000 [uw/cm?] will
reduce the exposure time to about 20 minutes. (in
this case, the integrated dose is 12000 [xw/cm?]
x{10x60) [sec] =15 [w-sec/cm?] .)

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

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

PIN NAMES(NUMBER) CE OE/Vrp Vee 0,~0, POWER
MODE (20) (22) (28) (11~13, 15~19)
. Read L L Data Qut Active
Read Operation - -

_ 3 Output Deselect * H [5\% High Impedance Active

(Ta=—40~85°C) Standby H * High Impedance Standby
. Program L Vep Data In Active
Zgﬂjg‘ios?ce;amn Program Inhibit H Vpp 6V High Impedance Active
Program Verify L L Data Out Active

Note: H; Viu, L. Vi, *; Vinor Vi

The TMM27512DI has two control functions.
The chip enable (CE) controls the operation power
and should be used for device selection.

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

Assuming that CE=0OE=Vi, the output datais
valid at the outputs after address access time from

{ OUTPUT DESELECT MODE
Assuming that CE=ViH or OE=VH, the outputs

will be in a high impedance state.
So two or more TMM27512D!’s can be con-

stabilizing of all addresses.

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

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

nected together on a common bus line.
When CE is decoded for device selection, all
deselected devices are in low power standby mode.
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STANDBY MODE

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

By applying a high level to the CE input, the
TMM27512Dl is placed in the standby mode which

PROGRAM MODE

Initially, when received by customers, all bits of
the TMM27512DI 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.

PROGRAM VERIFY MODE

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

'PROGRAM INHIBIT MODE

Under the condition that the program voltage (+
12.5V) is applied to Vep terminal, a TTL high level CE
input inhibits the TMM27512DI from being pro-
grammed.

Programming of two or more TMM27512Dl's is

'HIGH SPEED PROGRAMMING MODE

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

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

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

If the programmed data is not correct, another

TMM27512DI-20
TMM27512DI1-25

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

The TMM27512Dl is in the programming mode
when the OE/Vep input is at 12.5V and CE is at TTL-
Low level.

The TMM27512DIl can be programmed any
location at anytime either individually, sequentially,
or at random.

The verify is accomplished with OE/Vpp at ViL and

E at ViL.

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

program pulse of 1ms is applied and then the pro-
grammed data is verified. This should be repeated
until the program operates correctly (max. 25 times).

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

When ptogramming has been completd, the data
in all addresses should be verified with Vec=5V.
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HIGH SPEED PROGRAM MODE FLOW CHART

ADDRESS =
START ADDRESS

ADDRESS = OVERPROGRAM 3X PULSES OF 1lmsec
NEXT ADDRESS OR’ ONE PULSE OF (3X msec DURATION

NO
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ELECTRIC SIGNATURE MODE

Electric signature mode allows to read out a code
from TMMZ27512DI which identifies its manufacturer
and device type.

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

Electric Signature mode is set up when 12V is

TMM27512D1-20
TMM27512D1-25

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

The following table shows electric signature of
TMM27512DlI.

PINS A, 0O, Qs Os 0O, O, 0, 0, O, HEX.

SIGNATURE (10) (19) (18) (17) (16) (15) (13) (12) (11 DATA
Manufacture Code Vi 1 0 0 1 1 6} [0} 0 98
Device Code Viu 6} 0 0 1 0 1 0 1 15

Notes: A9=12V+0'BV
Al1~A8, A10~A15,CE, OE=Vu
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OUTLINE PRAWINGS

Unit in mm

37.7 MAX.

) 8,9 TYP.
15
LA ey ol (1

1466

RO0.64 / "J

e,
=T 9 00 T IJT 00 =7 7 3T

14

:
= 152403
° |
+015
025-010
5 254+ 025 13£025
S ™ Note 1 I 17.4 MAX.
B +015 Note 2 |
0.46-010

Note: 1. Each lead pitch is 2.54mm. All leads are located within 0.256mm of their true longitudinal position with
respect No.1 and No.28 leads.
2. This value is measured at the end of leads.
3. All dimensions are in milimeters.

Note: Toshiba does not assume any responslblllty for use of any clrcultry descrlbed no circuit pat I are Implied, and Toshib
reserves the right, at any time without notice, to ge said
© April, 1987 Toshiba Corporation
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TOSHIBA MOS MEMORY PRODUCT

1 MEGA BIT (131,072 WORD X 8 BI
SILICON STAC(KED GATE MOS n TG571000D-20, TG571000D-25
CMOS U.V. Erasable & Electrically T1¢571001 D-20, T1C571001D-25

Programmable Read Only Memory

DESCRIPTION

The TC571000D/TC571001D is a 131,072 word x 8 bit CMOS ultraviolet light erasable
and electrically programmable read only memory.

The TC571000D is JEDEC standard pin configuration and the TC571001D is compatible with
28 pin 1M bit Mask ROM. Both products are packed in 32 pin standard cerdip package.

TC571000D/TC571001D is fabricated with the CMOS technology. Advanced circuit techniques
provide both high speed and low power features with a maximum operating current of 30mA/
5.0MHz and access time of 200ns/250ms.

The programming times of the TC571000D/TC571001D except overhead times of EPROM program-
mer is only 14 seconds by using the high speed programming algorithm.

* Peripheral circuit: CMOS » Wide operating temperature range: —40~ 85°C
Memory cell : N-MOS * Full static operation

» Fast access Time * High speed programming operation: tpy 0.lms
TC571000D-2C/TC571001D-20: 200ns » Input and output TTL compatible
TC571000D-25/TC571001D-25: 250ns + JEDEC standard 32 pin: TC571000D

* Low power dissipation * 1M MROM compatible + TC571001D
Active : 30mA/5.0MHz + Standard 32 pin DIP cerdip package

Standby: 100uA (Ta=85°C)
*. Single 5V power supply

[PIN CONNECTION] (TOP VIEW) PIN MAMES

vep 1 ~ mpvce 1 vee (Reference) AO™ Al6 [Address Inputs
Al6 [z 311 PFAM 2 peavd ~ D7 (1 ts)
Al5 03 30f NG 3 NC a15 01 vee DO Outputs (Inputs
alz Qs 201 Al4 4 Ale a1z 2 Als T Chip Enable
a7 Os 2801 413 5 Al3 a7 3 Al3 Input
A6 Q6 27l a8 8 A8 A6 02 A8 oF Output Enable
A5 Q7 26[1 A9 7 A9 a5 0s A9 Input
A4 Q8 25 Jﬁl 8 All as s All —— |Program Control
A3 Q9 24P OE 9 Al6 A3 07 Al PGM Input
A2 10 230 a10 10 Al0 a2 Qs Al0
alqun  22fITE n TE a1 Qo TE vee {Vec Supply
A0 12 21p D7 12 D7 a0 [ D7 Voltage
Do Qi3 200 D 13 D6 DO [f D6 Vpp Program Supply
D1 fi1a 15[ D5 la D5 D1 D5 Voltage
D2 [15 18f D4 15 D4 D2 D4 CND Ground
GND [i6 17(1 D3 16 D3 GND [ D3
NC No Connection
TC571000D TC571001D 1M Mask ROM

(tcs31000p )
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© TC5710000-20, TC5710000-25
 TE5710010-20, TC5710010-25

BLOCK DIAGRAM

Vpp GND Vgg 00 01 02 03 04 05 06 07

R T T 0 0 1 0 O 2 A

OFE oo —s—
= OE, GE , Pam [ __|
1%: CIRCUIT OUTPUT BUFFERS
| ] 4,
AQ o—]
Al o—f 7 | coLuam 1\28 COLUMN L/0
A2 o—f DECODER CIRCUIT
A3 o—f
At o & +
AS o=
AG Oumndd g
s ] B o | gow |wom MEWORY GELL
A9 0— @ DECODER )
AlO o—f 131,072 X8bits
All od A
Alz oo 2
Al3 o]
Ald o—
AlS o—f
Al6
[ MODE SELECTION]
PIN \PGM|CE | OE | V v ~ Y
MODE PP cC 00 07 POWER
Read H L L Data OQut
. Acti
Output Deselect * * H 5V 5V High Impedance ctive
Standby * H * High Impedance |Standbv
Program L * Data In
* H * High Impedance
Program Inhibit 12.75V | 6.25V 'g i Active
H L H High Impedance
Program Verify H L L Data Out
* : Hor L.
[MAXIMUM RATINGS]
SYMBOL ITEM RATING UNIT
Vee VcC Power Supply Voltage -0.6 v 7.0 v
Vpp Program Supply Voltage -0.6. ~ 14.0 v
VIN Input Voltage -0.6 v 7.0 \Y
Vi/0 Input/Output Voltage -0.6 vVcc+0.5 v
Pp Power Dissipation 1.5 W
TSOLDER |Soldering Temperature Time 260 - 10 °Ce sec
TgTRG Storage Temperature =65 ~ 125 °C
Topr Operating Temperature -40 ~ 85 °C
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TG571 0000-20, TC571000D-25
TC571001D-20, TC571001D-25

[READ OPERATION]

D.C. RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vid Input High Voltage 2.2 - Vec+0.3

ViL Input Low Voltage -0.3 - 0.8 v
Vee vVcc Power Supply Voltage 4.75 5.00 5.25

Vpp VPP Power Supply Voltage Vee-0.6 vce vce+0.6

D.C. and OPERATING CHARACTERISTICS (Ta=-40 ~85°C, Vgc=5V5%)

SYMBOL PARAMETER TEST CONDITION MIN. | TYP. MAX.| UNIT
It Input Current ViNn=0 ~ VcC - - +10 uA
fecol Operating Current CE=0V £25.0z ~ - 30 mA
Iccoz Tout=0mA | f=1MHe - - 10
Icesy CE=V1y - - 1| mA
Tccso Standby Current CE=Vcc—0.2V - - 100 BA
Vor Output High Voltage LoH=-400uA 2.4 - - \
VoL Output Low Voltage IoL=2.1mA - - 0.4
Iopy Vpp Current Vpp=Vcct0.6V - - £10 HA
I10 Output Leakage Current VouT=0.4V ™ Ve - - 10 HA

A.C. CHARACTERISTICS (Ta=-40 v85°C, Vee=5V£5%, Vpp=Vcct0.6V)

TC571000D-20/TC571001D-20|TC571000D-25/TC571001D-25! .
SYHBOL PARAMETER MIN. MAX. MIN. TSN Aok
EACC | Address Access Time - 200 _ 250
tcg | CE to Output Valid - 200 - 250
tgg | OE to Output Valid - 70 - 100
tPGM | PGM to Output Valid - 70 - 100 as
tpri | CE to Output in High-Z 0 60 0 90
tpr2 | OE to Output in High-Z 0 60 0 90
tpr3 | PGM to Output in High-2Z 0 60 0 99
tog | Output Data Hold Time 0 - 0 -
A.C. TEST CONDITIONS
Output Load : 1 TTL Gate and Cy=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 2.2V OQutputs 0.8V and 2.0V
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© Tcs710000-20, TCS71000D25
~ Tes71001D-20, TES710010-25

CAPACITANCE * (Ta=25°C, f=1MHz)
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
CIN Input Capacitance ViN=0V 4 8
pF
Cout Output Capacitance Voy=0V - 10 12

* This parameter

TIMING WAVEFORMS (READ)

= )

tace

00~0%7

is periodically sampled is not 1007 tested. - :

X

tcE

L

tog ///

TDF1 |
1

i,

tDF2

HIGH 2

TpF3

m{ DATA OUTPUTS }H_L_
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[HIGH SPEED PROGRAM OPERATION]

D.C. RECOMMENCED OPERATING CONDITIONS

TC571000D-20, TC571000D-25
TG571001D-20, TC571001D-25

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vin Input High Voltage 2.2 - Vee+l.0
VL Input Low Voltage -0.3 - 0.8 v
Vee Vcc Power Supply Voltage 6.00 6.25 6.50
Vop Vpp Power Supply Voltage 12.50 [12.75 | 13.00
D.C. AND OPERATING CHARACTERISTICS (Ta=25:5°C, V¢c=€.25:0.25V, Vpp=12.75+0.25V)
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
ILI Input Current VIN=0 ~ Ve - - 10 HA
Voy Output High Voltage Iog=-400uA 2.4 - - v
VoL Output Low Voltage IopL=2.1mA - - 6.4 v
Icc Vce Supply Current - - - 30 mA
Ipp2 VPP Supply Current Vpp=13.0V - - 50 mA
Vip A9 Auto Select Voltage - 11.5 | 12.0 | 12.5 \
A.C. PROGRAMMING CHARACTERISTICS (Ta=25:5°C, Vgc=6.25:0.25V, Vpp=12.75:0.25V)
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
tAs Address Setup Time - 2 - - us
EAH Address Hold Time - 2 - - HS
tCES CE Setup Time - 2 - - us
“CEH | CE Hold Time - 2 - - s
tps Data Setup Time - 2 - - HS
thu Data Hold Time - 2 - - .us
tyg Vpp Setup Time - 2 - - us
tpw Program Pulse Width - 0.095| 0.1 ]0.105 ms
toE OE to Output Valid - - - 100 ns
tpF2 OF to Output in High-Z CE=VIL - - 90 ns
A.C. TEST CONDITIONS

* Output Load

* Input Pulse Rise and Fall Time

* Input Pulse Levels :

* Timing Measurement Reference Level:

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

Input 0.8V and 2.2V, Qutput 0.8V and 2.0V
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 TC5710000-20, TC5710000-25
. TGC571001D-20, TGS71001D-25

HIGH SPEED PROGRAM OPERATION

TIMING CHART

AQ~Al6

00~07

e

Note: 1.

X

\ tcEs tczy ﬁ
.

TDF2

TOE TDF2

UNENOWN Dy STABLE (] Doyt VALID j»————-——————-

tps oy

pw
N

/;‘ tys

Vcc must be applied simultaneously or before Vpp and cut off simul-

taneously or after Vpp.

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 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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TC571000D-20, TC571000D-25
TG571001D-20, TC571001D-25

[ERASURE CHARACTERISTICS]

The TC571000D/571001D's erasure is achieved by applying shortwave ultraviolet light
which has a wavelength of 25374 (Angstroms) to the chip through the transparent
window. Then integrated dose (Ultraviolet light intensity [W/cm2] x exposure time
[sec.]) for erasure should be a minimum of 15 [W. sec/cm?].

When the Toshiba sterilizing lamp GL-15 is used and the device is exposed at a dis-
tance of 1 cm from the lamp surface, the erasure will be achieved within 60 minutes.
And using commercial lamps whose ultraviolet light intensity is a 12000 [pW/cm?2]
will reduce the exposure time to about 20 minutes. (In this case, the integrated
dose is 12000 [uW cm2] x (20 » 60) [sec] =15 [Wesec/cm?].)

The TC571000D/TC571001D's erasure begins to occur when exposed to light with.
wavelength shorter than 40008, The sunlight and the flourescent lamps will include
3000040004 wavelength components. Therefore when used under such lighting for

extended periods of time, the opeque seals — Toshiba EPROM Protect Seal AC901l - are

available.

[OPERATION INFORMATION|

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

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

PCR|CE |OF | Vpp | Vec 007 POWER
READ Read H L Data Out petiv
. e
OPERATION Output Deselect| * * 5v 5v High Impedance
(Ta=-4085°C) Standby * H * High Impedance | Standby
Program L L * Data In
PROGRAM P Fr——
OPERATION LT 18h tmpedance .
ERA Program Inhibit 5 T 3 12.75V | 6.25V Active
High Impedance
(Ta=25£5°C) g
Program Verify H L L Data Out

Note: H; Viyg, L; Vip, *; Vig or Vip
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READ MODE

The TC571000D/TC571001D has three control functions. The chip enable (CE) controls
the operation power and should be used for device selection.

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

Assuming in that CE=0E=Vij, and PGM=Vy, the output data is valid at the output after
address access time from stabilizing of all addresses.

The CE to output valid (tcg) is equal to the address access time (tpcc)-

Assuming that CE=Vyp, PGM=Viyg and all addresses are valid, the output data is valid
at the outputs after tgg from the falling edge of OE.

And assuming that CE=0E=Vy], and all addresses are valid, the output data is valid
at the outputs after tpgy from the rising edge of PGH.

[OUTPUT DESELECT MODE]
Assuming that CE=Viy or OE=Viy, 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 TC571000D/TC571001D has a low power standby mode .controlled by the CE signal.
By applying a high level to the CE input, the TC571000D/TC571001D is placed in the
standby mode which reduce the operating current to 100uA by applying MOS-high level
(Vce) 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 TC571000D/TC571001D are in
the "1" state which is erased state.

Threrefore the program operation is to introduce "0's" data into the desired bit
locations by electrically programming.

?he levels required for all inputs are TTL. The TC571000D/TC571001D can be

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

random.
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TG571000D-20, TC571000D-25
TC571001D-20, TC571001D-25

[PROGRAM VERIFY MODE]|

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

programmed bits.

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

(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 TC571000D/TC571001D from being programmed.
Programming of two or more EPROMS in parallel with different data is easily
accomplished. That is, all inputs except for CE or 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 PROGRAM OPERATION]

The device is set up in the high speed programming mode when the programming voltage
(+12.75V) is applied to the Vpp terminal with Vge=6.25V and PGM=Vyy.

The programming is achieved by applying a single TTL low level 0.1 ms pulse the BGM
input after addresses and data are stable. Then the programmed data is verified by
using Program Verify Mode.

If the prégrammed data is not correct, another program pulse of 0.lms is applied and
then programmed data is verified. This should be repeated until the program
operates correctly (max. 25 times).

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

with Vge=Vpp=5V.
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TC571000D-20, TC571000D-25
~ T6571001D-20, TC571001D-25

HIGH SPEED PROGRAM OPERATION
FLOW CHART

START

{

Voo = 6251025V
Vpp = 1275+025V

|

ADDRESS
= START ADDRESS

1

l PROGRAM ! TPW=0lms I

YES
X=257

NO .
READ ! ONE BYTE
OK

LAST
ADDRESS ?

ADDRESS
= NEXT ADDRESS

L

Vgg = 5V
Vpp = 5V

READ
ALL BYTES

( FAIL ’
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TC571000D-20, TC571000D-25
TC571001D-20, TC571001D-25

[ELECTRIC SIGNATURE MODE]

Electric signature mode allows to read out a code from TC571000D/TC571001D which
identifies it's manufacturer and device type.

The programming equipment may read out manufacturer code and device code from
TC571000D/TC571001D by using this mode before program operation and automatically
set program voltage (Vpp) and algorithm.

Electric Signature mode is set up when 12V is applied to address line A9 and the
rest of address lines is set to VI, in read operation. Data output in this con-
ditions is manufacturer code. Device code is identified when address A0 is set
to Viy. These two codes possess an odd parity with the parity bit of MSB (07).
The following table shows electric signature of TC571000D/TC571001D.

PINS HEX.
A o] 0] 0
SIGNATURE 0 | 07 1% | 05 |04 3| 9% 1| % | para
Manufacture Code ViL 1 0 0 1 1 0 0 0 98
. TC571000D 1 0 0 0 0 1 1 0 86
Device Code Vig
TC571001D 0 0 0 0 0 1 1 1 07

Notes: A9=12V+(0.5V
Al~ A8, A10~ Al6, CE, OE=VL
PGM=V1y
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 Tc5710000-20, TC571000025
- TC5710010-20, TC571001025

[OUTLINE DRAWINGS]

noss )

S52MAX

Unit in mm

429MAX

89TYP

32 17
= B e e e R

1466 _I
!

=

32+Q7

Note 1.

152403
| ] I

+0Q15
e Q25-010

254 £025 13 +£025
U 17.4 MAX
+Q15
04 6—010
Note 2
Note 1

Each lead pitch is 2.54mm. All leads are located within 0.25mm
of their true longitudinal position with respect NO.l1 and No.32
leads.

This value is measured at the end of leads.

All dimensions are in millimeters.
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HIGH SPEED PROGRAMMING MODE

FEATURES

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

APPLICABLE DEVICES

TOSHIBA

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

The High Speed Programming !l Algorithm uses
0.1ms programming pulse and the flow chart is
shown in Figure 2.

Device Name Theoretical Programming Time

EPROM One Time PROM | 1
TMM2764AD/ADI TMM2464AP/AF 33 sec 0.8 sec
TMM27128AD/ADI TMM24128AP/AF 66 sec 1.7 sec
TMM27256AD/ADI TMM24256AP/AF 131 sec 3.3 sec
TC57256AD TC54256AP/AF 131 sec 3.3 sec
TMM27512D/DI TMM24512P 262 sec 7.0 sec
TC571000D TC541000P N/A 14 sec
TC571001D TC541001P N/A 14 sec

IDENTIFICATION MODE

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

1. For the Manufacturer Code:
Set A9=12V+0.5V, Ap=ViL, Other Addresses=ViL
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.
Note: The Device Code is manufacturer dependent.

The following table shows the Electrical Signatures of Toshiba devices.

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 TMM24256AP/AF 98 54
TC57256AD TC54256AP/AF 98 Cc4
TMM27512D/DI TMM24512P a8 15
TC571000D TC541000P 98 86
TC571001D TC541001P 98 07
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 TOSHIBA

Figure 1 ‘
HIGH SPEED PROGRAM 1 FLOW CHART

START

ADDRESS=
START ADDRESS

Vee=12.6V

DATA=FF?

YES

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

NO LAST

ADDRESS?

Vee=5.0V
Ver=5.0V

READ
ALL BYTE

/ FAIL

* '.VPP=OV for 612KEPROM

during verification



Figure 2

HIGH SPEED PROGRAM II FLOW CHART

Vec=6.25V+0.25V
Ve=12.756£0.25V

Y

ADRESS=START
ADDRESS

T
>

X=0

PROGRAM : tpw=0.1ms

ADRESS
=NEXT ADDRESS

Vee=5V
Vee=5V

READ
ALL BYTES

* ZVPP=OV for 512KEPROM

during verification

FAIL

TOSHIBA
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TOSHIBA M0S MEMORY PRODUCT

TMM2464AP/AF

TMM2464AP/AF 8,192 WORD X 8 BIT

ONE TIME PROGRAMMABLE READ ONLY MEMORY

N CHANNEL SILICON STACKED GATE MOS

DESCRIPTION

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

The TMM2464AP/AF’s access time is 200ns,
and has low power standby mode which reduces the

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

power dissipation without increasing access time. transparent window.

FEATURES

@ Single 5 volt power supply

e Fast access time: 200ns (Max.)

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

® High speed programming mode

o Three state outputs

o Inputs and outputs TTL compatible

@ Compatible with TMM2764AD and ROM
TMM2365P, TC53656P.

o Low power standby mode : CE 028 PIN standard plastic package: TMM2464AP
o Output buffer control : OE e 28 PIN flat package : TMM2464AF
o Full static operation
PIN CONNECTION (TOP VIEW) BLOCK DIAGRAM
Vpp GND  Vgg 00 01 02 03 04 05 06 07
/]
Vpp1 28l1Vee W_L clﬂ;ﬂ O R A 0 O O
Alzgz 27[IFOH tEo] °F R 32T OUTPUT BUFFERS
A7Q3 26[IN.C. payo—_ ST
A6 4 2501 A8 ! { }
AOQ o—
AS [0S 241a9 AL o o 5 | conLumn | 22 COLUMN 1,70
Adql6 2nlla11 ﬁﬁ — 5 DECODER CIRCUIT
a3 Qv 2201 O AL o E 1 }
A208 2101410 v
Al d9 R00CE I s ROW | oof MEMORY CELL
A0 o 190 o7 48 o] g ] ECODER ARRAY
ooQu 1801 06 A0 o A 81928 bits
o1z 17105 tpa
oz 16004
onDOis 150 03 ivIODE SELECTION
< e
~._ PIN|PGM | CE | OE | Vpp | Vcc 0,~0,
PIN NAMES MODE~—_| 271 | 20) [ 22)| (1) [(28)| (11~13, 15~19) |POWER
Read H L L Data Out
Ag~A,, Address Inputs Outout Active
utpu
0,~04 Outputs (Inputs) P * * H 5V | bV [High Impedance
— - Deselect
CE Chip Enable Input
— Standby * H * High Impedance Standby
OE Qutput Enable Input
— Program L L * Data In
PGM Program Control Input -
Program * H * High Impedance )
N.C. No Connection ) 12.5V| 6V Active
Inhibit H L H High Impedance
Vep Program Supply Voltage
Program
Vce Vce Supply Voltage (+5V) Verif H L L Data Out
I
GND Ground Y
* HorlL
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TMM2464AP/AF

MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Vee Vee Power Supply Voltage —-0.6~7.0 \%
Vep Program Supply Voltage —-0.6~14.0 Vv
Vin Input Voltage -0.6~7.0 \
Vout Output Voltage -0.6~7.0 \
Pp Power Dissipation 1.6 W
TsoLper Soldering Temperature - Time 260+ 10 *C-sec
TsTRG. Storage Temperature —55~160 'C
TorR. Operating Temperature 0~70 °C
READ OPERATION
D. C. RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vin Input High Voltage 2.2 - Vce+1.0
ViL Input Low Voltage -0.3 — 0.8 v
Vee Vce Power Supply Voltage 4.75 5.00 5.25
\pp Vep Power Supply Voltage 2.2 Vce Vec+0.6
D. C. and OPERATING CHARACTERISTICS (Ta=0~70'C, Vcc=5V+5%, Unless otherwise noted)
SYMBOL PARAMETER TEST CONDITION MIN [ TYP. [MAX. ] UNIT
U Input Current Vin=0~Vcc - R +10 rA
lect Supply Current (Standby) CE=Vin - | — | 30 mA
lce2 Supply Current (Active) CE=Vi - — | 100 mA
Vo Output High Voltage lon=—400uA 2.4 — — Y
VoL Output Low Voltage lor=2.1TmA — — | 0.4 \
Ipp1 Vep Current Vep=0~Vec+0.6V - — | x10 uA
llo Output Leakage Current Vour=0.4V~Vcc — — [ *10 rA




TMM2464AP/AF

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

SYMBOL PARAMETER MIN. MAX. UNIT
tace Address Access Time - 200 ns
tce CEto Output Valid - 200 ns
toe OE to Output Valid , - 70 ns
trom PGM to Output Valid — 70 ns
tor1 CE to Output in High-Z 0 60 ns
toF2 OE to Output in High-Z 0 60 ns
toF3 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 1 10ns Max.

@ input Pulse Levels 1 0.45V 10 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
Cin Input Capacitance Vin=0V — 4 6 pF
Cour Output Capacitance Vour=0V — 8 12 pF

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

TIMING WAVEFORMS

r N i
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 TMM2464AP/AF

HIGH SPEED PROGRAM OPERATION

D. C. RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN., TYP MAX. UNIT
ViH Input High Voltage 2.0 - Vee+ 1.0 \
ViL Input Low Voltage -0.3 - 0.8 \
Ve Vee Power Supply Voltage 5.75 6.0 6.256 Vv
Vep Vep Power Supply Voltage 12.0 12.5 13.0 \Y
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
I Input Current Vin=0~Vcc — — | +10 uA
Vo Output High Voltage lon=—400xA 2.4 — — \Y
Vol Output Low Voltage loor=2.1mA — — 0.4 \Y
lec Vee Supply Current — — - 100 mA
lpp2 Vee Supply Current Vep=13.0V — — 50 mA
A. C. PROGRAMMING CHARACTERISTICS (Ta=25+5C, Vcc=6V+0.25V, Vre=12.5V+0.5V)
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
tas Address Setup Time — 2 — — us
tAH Address Hold Time - 2 - - us
tets CE Setup Time — 2 — - us
teen CE Hold Time — 2 — — 1S
tos Data Setup Time — 2 — — us
toH Data Hold Time — 2 — — us
tvs Vep Setup Time - 2 — — us
tew . 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
1oF2 OE to Output in High-Z CE=VuL — — 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{100pF)
: 10ns Max.

: 0.45V 10 2.4V .
: Input 0.8V and 2.0V, Output 0.8V and 2.0V

— E-10 —

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




TMM2464AP/AF

TIMING WAVEFORMS (HIGH SPEED PROGRAM)

ADDRESSES >< K
o
tas TaH
AN i
AN /
tors tcEd
OE / \
toE
~
D N
~ DIN QUT
00~ 07 UNKNOWIi>—< S TABLE }———{ v ot DIN STABLE »
tps Tpy  ‘tprz | tpg tpy
T P!
]
X 4= [
POM \ /
tPW Corw
voo /)
PP M/ tvs
PROGRAM
PROGRAM VERIFY PROGRAM
INITIAL PROGRAM ADDITIONAL PROGRAM

Note : 1. Vcc must be applied simultaneously or before Vee and cut off simultaneously or after Vep.
2. Removing the device from socket and setting the device in socket with Vee=12.5V may cause permanent
damage to the device.
3. The Vpp supply voltage is permitted up to 14V for program operation, so the voltage over 14V should not be
applied to the Vep terminal.

When the switching pulse voltage is applied to the Vee terminal, the overshoot voltage of its pulse should not
be exceeded 14V.
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© TMM2464AP/AF

' 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
i Program L L * Data In Active
Program
) - * H * High Impedance Active
Operation Program Inhibit 12.5V 6V - -
(Ta=26+5C) H L H High Impedance Active
a=2b%
Program Verify H L L Data Out Active

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

READ MODE

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

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

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

OUTPUT DESELECT MODE

Assuming that CE=Vi4 or OE=ViH, the outputs
will be in a high impedance state. So two or more
TMM2464AP/AF can be connected together on a

~STANDBY'MODE

The TMM2464AP/AF has a low power standby
mode controlled by the CE signal. By applying a 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 Vep 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

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

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

And assuming that CE=0OE=ViL and all addresses
are valid, the output data is valid at the outputs after
trem from the rising edge of PGM.

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

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

The verify is accomplished with OE and CE at ViL
and PGM at 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.

— E-12 —



HIGH SPEED PROGMAMMING MODE

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

TMM2464AP/AF

med 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=Vep
=5V,

applied to address line A9 and the rest of address
lines is set to ViL in read operation. Data output in
this conditions is manufacturer code. Device code is
identified when address AO is set to Vin. 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, O, Os Os 0. O, 0. 0, 0O, HEX
SIGNATURE (10) (19) (18) (17) (16) (18) (13) (12) (11) | DATA
Manufacture Code A 1 0] (0] 1 1 0 0] 0] 98
Device Code ViH 0 1 0 1 (0] 6] 1 [0} 52
Notes: A9=12V+0.5V
A1~A8, A10~A12, CE, OE=ViL PGM=ViK

— E-13 —



- TMM2464AP/AF

HIGH SPEED PROGRAM MODE FLOW CHART

ADDRESS =
START ADDRESS

Vpp = 125V

. OK P~
ADDRESS = OVERPROGRAM 3X PULSES OF 1lmsec
NEXT ADDRESS OR ONE PULSE OF 3Xmsec DURATION

PAIL
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TMM2464AP/AF

OUTLINE DRAWINGS (TMM2464AP)
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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.
2. This value is measured at the end of leads.
3. All dimensions are in millimeters.
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- TMM2464AP/AF

OUTLINE DRAWINGS (TMM2464AF)

00000000000 it n

NS
9.0 MAX

yuuduuuuuuuuug

118103

189MAX, O %
~

Note : Lead pitch is 1.27 and tolerance is +0.12 against theoretcal center of each lead that is obtained on the basis of
No.1 and No.28 leads.

Note: Toshiba does not assume any responsibility for use of any circuitry described: no circuit p t 1 are implied, and Toshib
reserves the right, at any time without notice, to change sald ci Y.
© April, 1987 Toshiba Corporation
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TOSHIBA MOS MEMORY PRODUCT

TMM24128AP/AF 16,384 WORD X 8 BIT

ONE TIME PROGRAMMABLE READ ONLY MEMORY

N CHANNEL SILICON STACKED GATE MOS

TMM24128AP/AF

DESCRIPTION

The TMM24128AP/AF isa 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

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

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

® Low power standby mode : CE
e Output buffer control : OE
@ FFull 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
T™MM23128P

® 28 PIN standard plastic package: TMM24128AP

28 PIN flat package : TMM24128AF

BLOCK DIAGRAM

Vpp GND  Vge 00 01 0203 04 05 06 O7

"
VI’Pdl 28 Vge - { { T_ 19999997
Alzﬁ 2 27]) POM cgo—| OF .+ CE and PO OUTPUT BUFFERS
avlda 26]A13 rad CIRCUIT J
Al ¢ 250 a8 0O
astls 240 a9 Alo— ] cuLumn |32 COLUMN 1,0
A2 00— DECODER CIRCUIT
aels6 23[1a11 Aso H
a307 220108 priem - [ b
AR08 21PAa10 a0
A109 20[1CE Aso—| B |-g. ROW |512 ngu{Af{LLL
AOE 10 19 07 Resa DECODER 16384 x 8 bit
ooln 18p)06 ﬁég’: <
01012 17p 05 A130—]
02013 16 04
g4 hos
onp 19 MODE SELECTION
PIN|PGM | CE | OF | Vep | Vcc 0,~0;, POWER
MOD (27) | (20) | (22) | (1) | (28)| (11~13, 15~19)
PIN NAMES
Read H L L Data Out .
Ouut Active
Ao~Ais Address Inputs up * * | H | 5V | 8V | High Impedance
0,~0; Outputs (Inputs) Deselect _
CE Chip Enable Input Standby * H * High Impedance | Standby
OE Output Enable Input Program Lj L = Data In
PGM Program Control Input Progrém * A H L * el ey Hfgh Impedance | e
Vep Program Supply Voltage Inhibit H L H High Impedance
Vee Vece Supply Voltage (+5V) Program H L L Data Out
GND Ground Verify
* HorlL
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MAXIMUM RATINGS

SYMBOL ITEM * RATING UNIT
Vee Vce Power Supply Voltage —-0.6~7.0 \
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 wW

TsoLoer Soldering Temperature - Time 260-10 *C-sec
TsTRG. Storage Temperature —55~150 °C
Topr. Operating Temperature 0~70 °C

READ OPERATION
D. C. RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vin Input High Voltage . 2.0 - Vee+1.0 \%
ViL Input Low Voltage -0.3 - 0.8 \
Vce Vce 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=5V+56%, Unless otherwise noted)

SYMBOL PARAMETER TEST CONDITION MIN. [ TYP. |MAX.[ UNIT
u Input Current Vin=0~Vcc - — | +10 uA
lech Supply Current (Standby) CE=Vin — — | 30 mA
lcc2 Supply Current (Active) CE=Vu ' - — 1100 mA
VoH Output High Voltage lon=—400uA 2.4 — — \
VoL Output Low Voltage loe=2.1mA - — 0.4 \
Ipe1 Vep Current Vep=0~Vcc+0.6V - — | x10 uA
o Output Leakage Current Vour=0.4V~Vcc - — [ *10 uA

— E18 —



TMM24128AP/AF

A. C. CHARACTERISTICS (Ta=0~70°C, Vcc=bV+5%, Vir=2.0V~Vcc+0.6V, Unless otherwise noted)

SYMBOL PARAMETER MIN. MAX. UNIT
tacc Address Access Time - 200 ns
tce CE to Output Valid - 200 ns
toe OE to Output Valid - 70 ns
tPGM PGM to Output Valid - 70 ns
toF1 CE to Output in High-Z (0] 60 ns
tor2 OE to Output in High-Z 0 60 ns
toF3 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 : 0.45Vto0 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
Cour Output Capacitance Vour=0V ) — 8 12 pF

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

TIMING WAVEFORMS

= NN 0777707

= Ty 77
= ZZ77Z77 | v
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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 — Vec+1.0 \Y
ViL Input Low Voltage -0.3 - 0.8 \%
Vee Vce Power Supply Voltage 5.75 6.0 6.25 \%
Vpep Vep Power Supply Voltage 12.0 12.5 13.0 vV
D. C. and OPERATING CHARACTERISTICS (Ta=25+5C, Vcc=6V+0.25V, Ver=12.5V+0.5V)
SYMBOL PARAMETER TEST CONDITION MIN. | TYP. [MAX.| UNIT
L Input Current ViNn=0~Vcc — — | £10 rA
Vo Output High Voltage lon=—400xA 2.4 — — \Y
Vou Output Low Voltage lo.=2.1mA — | = Jo.a vV
lec Vee Supply Current e — — 100 mA
lepz Ver Supply Current Vepr=13.0V — — 50 mA
A. C. PROGRAMMING CHARACTERISTICS (Ta=25+5C, Vcc=6V+0.2bV, Vepr=12.6V+0.5V)
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
tas Address Setup Time — 2 — — us
taH Address Hold Time — 2 — — us
tees CE Setup Time — 2 - — us
teen CE Hold Time - 2 - — us
tos Data Setup Time - 2 — — us
tOH Data Hold Time — 2 — — us
tvs Vep Setup Time - 2 — — us
thw Program Pulse Width — 0.95 1.0 1.06 ms
toow | Additional Program Pulse Width _ " Note 1 2.85 3.0 | 78.75 | ms
toe OE to Output Valid — — — 100 ns
tor2 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 C.(100pF)

: 10ns Max.

© 0.45V to 2.4V

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

— E-20 —
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TMM24128AP/AF

TIMING WAVEFORMS (HIGH SPEED PROGMAM)

Je= S
ADDRESSES
X J
tas taH
o NN T
foEs toEH
_ 1 ‘
OF /
toB
— D, — —
00~ 07  UNKNOWN STABLE }—-{ s H DIN STABLE }7
b | ) S—
tps tpy tDFZ| tbs tpy
l
— TN
TaM \ /
e
tpw topw
/ -
Vpp
tys
PROGRAM
PROGRAM VERIFY PROGRAM
INITIAL PROGRAM ADDITIONAL PROGRAM

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

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

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 O ' g Read H L L Data Out Active
a ration
(Te -0 p7eoa_cl) Output Deselect * * H 5V 5V High Impedance Active
a= Standby * H * High Impedance Standby
Program L L * Data In Active
Program . * H * High Impedance Active
QOperation Program Inhibit 12.5V 6V - -
(Ta=25+5C) H L H High Impedance Active
Program Verify H L L Data Out Active

Note: H; ViH, L; Vi, % ; Vimor 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 control
(PGM) control the output buffers, independent of
device selection.

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

OUTPUT DESELECT MODE

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

STANDBY MODE

The TMM24128AP/AF has a low power standby
mode controlled by the CE signal. By applying 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 Vep 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=Vw, PGM=ViH and all ad-
dresses are valid, the output data is valid at the
outputs after toe from the falling edge of OE.

And assuming that CE=OE=ViL and addresses
are valid, the output data is valid at the outputs after
treM 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 Vi
and PGM at Vin.

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 PROGMAMMING 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=Vin. 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 (Vpee) and algorithm.

Electric signature mode is set up when 12V is

TMM24128AP/AF

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

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

When programming has been completed, the
data in all addresses should be verified with Vcc=Vep

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 Ao 0O, O, Os 0O, O, 0O, O, 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 ViH 1 1 [¢] 1 0 Q 1 1 D3

Notes: A9=12V+0.5V
A1~A8, A10~A13, CE, OE=ViL. PGM=Vwn
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- TMM24128AP/AF
HIGH SPEED PROGRAM MODE FLOW CHART

START

ADDRERR =
START ADDRESS

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

FAIL
OK
PASS
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TMM24128AP/AF

OUTLINE DRAWINGS (TMM24128AP)
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% 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 position with

respect No.1 and No.28 leads.
2. This value is measured at the end of leads.
3. All dimensions are in millimeters.
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OUTLINE DRAWINGS (TMM24128AF)
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’- Unit in mm
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| 189MAX .

2.5 MAX,
+—+
015=0.05

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 assume any responsibility for use of any circuitry d ibed: no clrcuit p i are implied, and Toshib
reserves the right, at any time without notice, to change said itry.
© April, 1987 Toshiba Corporation
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TOSHIBA MOS MEMORY PRODUCT

TMM24256AP/AF 32,763 WORD X 8 BIT

ONE TIME PROGRAMMABLE READ ONLY MEMORY

SILICON STACKED GATE MOS

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.

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.

FEATURES

® Fast access time : 200ns
® L ow power dissipation
Active : 100mA
Standby : 30mA
o Single 5V power supply
® Full static operation
@ High speed programming mode

® Inputs and outputs TTL compatible

® Pin compatible with ROM TCb3257P,
TMM23256P, EPROM TMM27256D/AD and
TC57256D

o Standard28pinDIP plastic package : TMM24256AP

® Plastic Flat Package . TMM24256AF

PIN CONNECTION BLOCK DIAGRAM
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PIN| CE | OF | Vee | Ve 0,~0;,
POWER
MODE (20) | (22) | (1) 1 (28)](11~13, 16~19)
Read L L Data Out )
IN NAMES Output Aouve
P P * H 5V | BV | High impedance
Deselect
Ar~Ay, Address Inputs Standby H * High Impedance | Standby
0,~0; Outputs (Inputs) Program L H Data' In
CE Chip Enable Input Program ] )
oF Output Enable Input Inhibit H | H [12.8V 6V | High Impedance | Active
Vep Program Supply Voltage Program
) * L Data Out
Vce Vee Supply Voltage (+5V) Verify
GND Ground % Hor L
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TCSA256AP/AF

MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT

Vee Vce Power Supply Voltage -0.6~7.0 \
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
TsTG. Storage Temperature —-55~160 C
Tora. Operating Temperature 0~70 °C

READ OPERATION
D. C. RECOMMENDED OPERATING CONDITIONS

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

D. C. and OPERATING CHARACTERISTICS (Ta=0~70°C. Vec=56V+5%;)

SYMBOL PARAMETER TEST CONDITION MIN. [ TYP. [MAX.| UNIT
Iu Input Current ) Vin=0~Vcc - — | *+10 nA
leet Supply Current (Standby) CE=VH — — 30 mA
lec2 Supply Current (Active) | CE=v — — | 100 mA
VoH Output High Voltage ' lon=—400xA 2.4 — — \%
VoL Qutput Low Voltage loo=2.1TmA - — | 0.4 Y
Ipp1 Vep Current Vep=0~Vcc+0.6V — — | £10 uA
Lo Output Leakage Current Vour=0.4V~Vce — — | +10 #A
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 TMM24256AP/AF

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

SYMBOL PARAMETER TEST CONDITION MIN. MAX. UNIT
tace Address Access Time CE=0E=ViL - 200 ns
te CE to Output Valid DE=VuL - 200 ns
to OE to Output Valid CE=Vu - 70 ns
toF1 CE to Output in High-Z OE=Vu 0 60 ns
toF2 OE to Output in High-Z CE=Vy 0 60 ns
tow Output Data Hold Time CE=0E=VwL 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 : 0.45V t0 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
Cin Input Capacitance Vin=0V — 4 6 pF
Court QOutput Capacitance Vour=0V — 8 12 pF

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

TIMING WAVEFORMS (READ)

AO~Alg X
ton
CE
\\X W
tor

tom |
A7
= TRy L7777

tpF1
HIGH Z
00~07 \/y DATA OUTPUTS 2@ HIGH z
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 TMM24256AP/AF

High speed PROGRAM OPERATION
D. C. RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP MAX. UNIT
Vin Input High Voltage 2.0 — Vee+1.0 \
Viu Input Low Voltage -0.3 — 0.8 \Y
Vee Vcec Power Supply Voltage 5.75 6.0 6.25 Y
Vep Vep Power Supply Voltage 12.0 12.5 13.0 \Y
D. C. and OPERATING CHARACTERISTICS (Ta=25+5C, Vcc=6V+0.25V, Vep=12.5V£0.5V)
SYMBOL PARAMETER TEST CONDITION MIN. | TYP. [MAX.| UNIT
m Input Current Vin=0~Vcc — — | £10 rA
Vou Output High Voltage lon=—400xA 2.4 — — \%
Vol Output Low Voltage loo=2.1mA — — 0.4 \%)
lec Vce Supply Current - — — | 120 mA
lpp2 Vep Supply Current Vep=13.0V — — 50 mA
Vio Ao Auto Select Voltage — 11.5|112.0(12.5 \
A. C. PROGRAMMING CHARACTERISTICS (Ta=25+5'C. 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 — 0 - — ns
teen CE Hold Time — 0 — — ns
toes OE Setup Time — 2 — — us
tos Data Setup Time — 2 — - us
toH Data Hold Time — 2 — — s
tves Ve Setup Time _ 5 - — e
tves Vce Setup Time — 2 _ _ us
tew Initial Program Pulse Width E=VIL, OE=Vi 0.95 1.0 1.05 ms
topw Overprogram Pulse Width Note 1 2.85 3.0 78.75 ms
toe OE to Output Valid CE=VH - — 150 ns
tore OF to Output in High-Z CE=Vin — — 130 ns
A. C. TEST CONDITIONS

© Output Load

© Input Pulse Rise and Fall Times

© [nput Pulse Levels

© Timing Measurement Reference Level

Note

: 1 TTL Gate and Ci(100pF)
: 10ns Max.

1 0.45V 10 2.4V .

: Input 0.8V and 2.0V, Output 0.8V and 2.0V
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TMM24256 AP/ AF

TIMING WAVEFORMS(PROGRAM)

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

AO~14 X 7

tag tpy “AH
CE
X topw TCEH tcEs
togs tDFP
[ ¥
tps tpH tor

00~07 ———<D1N STABLE ——-Z Doyt VALID —_—
L . N
/ t
Vpp VPS

v /
cc tyes PROGRAM PROGRAM VERIFY

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
damage to the device.

3. The Ver 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. ‘
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TMM24256AP/AF

OPERATION INFORMATION

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

achieved by applying TTL level signal to all inputs.

PIN NAMES(NUMBER) | CE OE Vep Vcee 0;~0, POWER
MODE (20) | (22) (1) (28) (11~13, 15~19)
. Read L L Data Out Active
Read Operation - -
(Ta=b —70C) Output Deselect o o*® H 5V 5V Hfgh Impedance Active
Standby H * High Impedance Standby
. Program L H Data In Active
:?:i';g'i? g;a“on Program Inhibit H | H | 12.5V | 6V | HighImpedance Active
Program Verify * L Data Out Active

Note: H; Vi, 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=0OE=Vi_, the output data is
valid at the outputs after address access time from

OUTPUT DESELECT MODE

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

STANDBY MODE

The TMM242656AP/AF has a low power standby
mode controlled by the CE signal. By applying a high
level to the CE input, the TMM24256AP/AF is
placed in the standby mode which reduce the oper-

PROGRAM VERIFY MODE

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

PROGRAM INHIBIT MODE

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

Programming of two or more TMM24256AP/
AF’s in parallel with different data is easily accom-

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 fot Jevice 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 ViL and CE at
Vin or ViL.

plished. That is, all inputs except for CE and OF 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.
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HIGH SPEED PROGMAMMING MODE

The device is set up in the high speed program-
ming mode when the programming voltage (+12.
5V) is applied to the Vep terminal with Vcc=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 1ms is applied and then pro-

ELECTRIC SIGNATURE MODE

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

The programming equipment may read out man-
ufacturer code and device code from
TMM24256AP/AF by using this mode before pro-
gram operation and automatically set program volt-
age (Vep) and algorithm.

Electric Signature mode is set up when 12V is

TMM24256AP/AF

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

After correctly programming the selected
address, the additional program pulse with width
equal to that needed for initial programming is
applied.

When programming has been completed, the
datilin all addresses should be verified with Vec=Vep
=5HV.

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

The following table shows electric signature of
TMM24256AP/AF.

PINS| A, O, Os Os (o 0O, 0, (o} 0O, HEX.

SIGNATURE (10) (19) (18) (17) (16) {15) (13) (12) (11) | DATA
Manufacture Code Vi 1 [0} (6] 1 1 0 [0} 0 98
Device Code Vin 0] 1 0 1 0 1 0 0] 54

Notes: AQ=12V+0.6V
A1~A8, A10~A14, CE, OE=VuL
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- TMM24256AP/AF

HIGH SPEED PROGRAM MODE FLOW CHART

START

ADDRESS=
START ADDRESS

Vpp=125V

ES
DATA=FF? b

OK

F
ADDRESS= OVERPROGRAM 3X PULSES OF 1lmsec
NEXT ADDRESS OR ONE PULSE OF 3X msec DURATION
‘I&
0K
NO LAST
ADDRESS?

Voe=5.0V
Vpp=50V

READ
ALL BYTE

ne FAIL
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OUTLINE DRAWINGS (TMM24256AP)
BomansEaREY Y
! LI 1 T

4
1B

142MAX,

0.5MIN,

05+£015

—i

254+0.20 141015

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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TMM24256AP/AF

Unit in mm

1524TYP,

1
025-0.05

17.4MAX. l

Each lead pitch is 2.54mm. All leads are located within 0.25mm of their true longitudinal position with



 TMM24256AP/AF

OUTLINE DRAWINGS (TMM24256AF)

00000000

Unit in mm

NS
9.0 MAX

IRIRTRIRIRIRIRIRIRIRTRIRiRY

1 189MAX, 118403

0.15x0.05

I 043101

127 +£0.05

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.

are implied, and Toshib

Note: Toshiba does not assume any responsibility for use of any circuitry described: no cl
reserves the right, at any time without notice, to change said Y.
© April, 1987 Toshiba Corporation
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TOSHIBA MOS MEMORY PRODUCT

T054256AP AF 32.768 WORD x 8 BIT COMS ONE TIME
PROGRAMMABLE READ ONLY MEMORY

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

|
» Peripheral circuit: CMOS * Inputs and outputs TTL compatible
Memory cell : N-MOS * Pin compatible with ROM TC53257P, TMM23256P,
» Low power dissipation EPROM TMM27256D/AD, TC57256D/AD, One time PROM
Active : 40mA/6.7MHz TMM24256P/AP and TC54256P
Standby: 100pA * Standard 28 pin DIP plastic package: TC54256AP
* Fast access time: 200ns * Plastic Flat Package : TC54256AF

* Single 5V power supply
* Full static operation

> High speed programming mode BLOCK DIAGRAM ‘
v v
PIN CONNECTION] (TOP VIEW) ?P "ijn ic Qo OTl °f°?~" 0?4 035 0?6 %‘7
v 1 OE OE and CE
Afz : 2 CIRCUIT Ba OUTPUT BUFFERS
CEo—
A0 O— ! [ }
Al o~
Azo— £,] COLUMN | 64 COLUMN I/0
A3 & DECODER CIRCUIT
hso E | !
A6 a
ﬁg oo @ | 3] Row |s12 MEMORY SELL
A9 £ DECODER 32,768 x8bits
Al0 a M
Allo— 7
A12 O—
A13 0=
aNp Q14 Al4 O—
PIN NAMES [MODE_SELECTION|
A0 v Al4| Address Inputs PIN | CE | OE |Vep | VcC 00 v 07 POWER
00~ 07 |Outputs (Inputs) MODE (20) | (22)] (1) [(28) | (11~ 13,15~ 19)
TE  |Chip Enable Imput | [re2d L L Data Out Active
5E e — Output Deselect | * H |5V | 5V {High Impedance
u e u
P P | Istandby H | * High Impedance |Standby
v Program Supply
PP Voltage Program L H Data In
v Vo Supply Voltage Program Inhibit| H H |12.5V] 6V |High Impedance | Active
cc (+5V) Program Verify | * L Data Out
GND {Ground *: H or L
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TC54256AP/AF

MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Vee Vce Power Supply Voltage -0.6 7.0 v
Vpp Program Supply Voltage -0.614.0 v
VIN Input Voltage -0.6~7.0 \Y
Vi/0 Input/Output Voltage =-0.6 Voet0.5 \
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
Vin Input High Voltage 2.2 - Vee+0.3

ViL Input Low Voltage -0.3 - 0.8

Vee Vee Power Supply Voltage 4.75 5.00 5.25 v
Vpp Vpp Power Supply Voltage Vee-0.6 Vee Veet0.6

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

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT

Ity Input Current VIN=0V~ Ve - - +10 pA

Iccol £f=6.7MHz - - 40
Operating Current CE=0V mA

Icco2 f=1MHz - - 10

Icest CE=Viy - - 1 mA
Standby Current —

Iccs2 CE=Vpc-0.2V - - 100 HA

Vol Output High Voltage Iop=-400uA ‘ 2.4 - -

VoL Output Low Voltage IgL=2.1mA - - 0.4

Ippy Vpp Current Vpp=Vgc0.6V - - +10 | wa

Iro Output Leakage Current Vour=0:4Vn Vee - - +10 nA
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TG54256AP/AF

A.C. CHARACTERISTICS (Ta=-40~ 85°C, Vgc=5V£5%, Vpp=Vcc*0.6V)

SYMBOL PARAMETER TEST CONDITION MIN. MAX. UNIT
tacc Address Access Time CE=0E=Vyy, - 200

tCE CE to Output Valid OE=Vyy, - 200

toE OE to Output Valid CE=Vyp - 70

tDF1 | CE to Output in High-z OE=Vy 0 0 |
tpr2 OE to Output in High-Z CE=Vyg, 0 60

ton Output Data in Hold Time CE=0E=Vpg, 0 -

A.C. TEST CONDITIONS

¢ Output Load 1 TTL Gate and Cp=100pF

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

* Input Pulse Levels s 0.45VA~ 2.4V

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

P
Cout Output Capacitance VouT=0V - 8 12

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

TIMING WAVEFORMS (READ)
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PROGRAM OPERATION
D.C. RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vin Input High Voltage 2.2 - Veetl.0

ViL Input Low Voltage -0.3 - 0.8

Vee Vce 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, Vec=6V£0.25V, Vpp=12.5V:0.5V)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. | UNIT
Irt Input Current VIN=0" Ve - - £10 HA
Vou Output High Voltage Iog=-400uA 2.4 - - v
VoL Output Low Voltage Igr=2.1mA - - 0.4 v
Icc Vce Supply Current - - - 40 mA
Ippp 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=25:5°C, Vgc=6V+0.25V, Vpp=12.5V+0.5V)

SYMBOL PARAMETER TEST CONDITION | MIN, TYP. MAX. UNIT
tas Address Setup Time - 2 - - us
tAy Address Hold Time - 2 - - us
tcEs CE Setup Time - 0 - - ns
tcER CE Hold Time - 0 - - ns
toEs OE Setup Time - 2 - - us
tps Data Setup Time . - 2 - - us
tpy Data Hold Time - 2 - - us
typs Vpp Setup Time - 2 - - us
tves Vce Setup Time - 2 - - us
tpy Initial Program Pulse Width CE=V1y, OE=Viy [0.95 1 1.05 ms
topw Overprogram Pulse Width Note 1 2.85 3 |78.75 ms
toE OE to Output Valid CE=V1y - - 150 ns
tpFp | OE to Output in High-Z CE=VIH - - 130 ns

A.C. TEST CONDITIONS

» Output Load : 1 TTL Gate and Cp (100pF)
* Input Pulse Rise and Fall Times ¢ 10ns Max.

* Input Pulse Levels : 0.45Vn 2.4V .

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

Note 1: The length of the overprogram pulse may vary as a function of the counter
value X.
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TG54256AP/AF

TIMING WAVEFORMS ~ (PROGRAM)
(Vec=6V£0.25V, Vpp=12.5V+0.5V)

A0~14

00~07

Vee

Note 1.

X

tas trw tag
RAXXXXOOOOCOOOONKNKY
Nom /] ez | [REERKRRIRIE | some

tDFP

——{ DIN STABLE
Vpp /| tves

ToE

tDs

i 8
[ I X
A

tves PROGRAM PROGRAM VERIFY

Vcc 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 |Vep |Vcc 00~ 07 POVER
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
P
Program Operation rogram L H ‘ Data In
(Ta=255°C) Program Inhibit H H |12.5V| 6V [High Impedance Active
Program Verify * L Data Out

Note: H; VIH’ L; VIL’ %3 VIH or VIL

READ MODE

The TC54256AP/AF has two control functions. The chip enable (CE) controls the
operation power and should be used for device selection.
The output enable (OE) controls the output buffers, independent of device selection.
Assuming that CE=0E=V1y, the output data is valid at the outputs after address
access time from stabilizing of all addresses.
The CE to output valid (tcp) is equal to the address access time (tpace) .
Assuming that CE—VIL and all addresses are wvalid, the output data is valid at the
outputs after top from the falling edge of OE.

[OUTPUT DESELECT MODE]

Assiming that CE=Vyyg or OE=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 inmput, the TC54256AP/AF is placed in the standby
mode which reduce the operating current to 100uA by applying MOS-high level (V¢c)
and then the outputs are in a high impedance state, independent of the OE inputs.
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TG54256AP/AF

PROGRAM MODE

Initially, when received by customers, all bits of the TC54256AP/AF are in
the "1" state which is erased state.
Therefore the program operation is to introduce "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=Vyy. v
The TC54256AP/AF can be programmed any location at anytime either individually,
sequentially, or at random.

PROGRAM VERIFY MODE

The verify mode is to check that desired data is correctly programmed on the
programmed bits.
The verify is accomplished with OE at Vyp, and CE at Vig or Viy.

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 Vcc=6V.

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

If the programmed data is not correct, another program pulse of 1lms 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 Vec=Vpp=5V.,
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1T054256AP/ AF

HIGH SPEED PROGRAM MODE FLOW CHART

|

ADDRESS =
START ADDRESS

Vpp =125V

DATA = FF?

NO

[ Procra 1me Purse |

ADDRESS =
NEXT ADDRESS

OVERPROGRAM 3X PULSES OF 1lmsec
OR ONE PULSE OF 3X meec DURATION

o LAST o
TDRESS *

J - 50V
Vpp = 5.0V
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TC54256AP/AF

ELECTRIC SIGNATURE MODE

Electric signature mode allows to read out a code from TC54256AP/AF which
identifies its manufacturer and device type.
The programming equipment may read out manufacturer code and device code from
TC54256AP/AF by using this mode before program operation and automatically set-
program voltage (Vpp) and algorithm.
Electric Signature mode is set up when 12V is applied to address line A9 and the
rest of address lines is set to Vip in read operation. Data output in this
conditions is manufacturer code. Device code is identified when address A0 is
set to Viy. 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 0l 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 Viy 1 1 0 0 0 1 0 0 C4

Notes: A9=12V+(0.5V
Al~ A8, AlO~Al4, CE, OE=Vyy,
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 TC54256AP/AF

OUTLINE DRAWINGS (TC54256AP)

S2MAX.

Unit in mm
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15244025

L 380 MAX.

Note 1.

051MIN
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U W
+0.1
05+015 I 025=-005

14%015 0~15°

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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TC54256AP/AF

OUTLINE DRAWINGS (TC54256AF)

Unit in mm
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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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TOSHIBA MOS MEMORY PRODUCT
TMNM24512P/F T L O T Sy e

DESCRIPTION

The TMM24512P/F is a 65,536 word x 8 bit one time programmable read only memory,
and molded in a 28 pin plastic package. The TMM24512P/F's access time is 250ns, and
has low power standby mode which reduces the power dissipation without increasing
access time. The electrical characteristics and programming method are the same as
U.V. EPROM TMM27512D's. Once programed, the TMM24512P/F can not be erased because of
using plastic DIP without crahsparent window,

FEATURES

* Fast access time: 250ns Full static operation

High speed programming mode

Inputs and outputs TTL compatible

:Pin compatible with TMM27512D

Standard 28 pin DIP plastic package: TMM24512P
Plastic Flat Package ¢ TMM24512F

* Low power dissipation

Active : 120mA
Standby: 35mA

* Single 5V power supply

[BLOCK DIAGRAM] ;
PIN CONNECTION] (TOP VIEW) BLOCK DIAGRAM v?: o»?m v%c oI? o?l o; o; o§ o; o%5 C;

\—4 OF O0— oE TE -
Alsf 28[Vce . L1 OUTPUT BUFFERS
Alzgz 2 :pZu CF o— cmcux':‘ -
A703 26RAL3 AQ 6 [coLumw | 6% COLUMN 1,0
"::E; :: gﬁg :: ] DECODER [ CIRCUIT
Asde 23hA11 a3 2 l *
A3 22008 Vpp A5 &
azQs 21pA10 AS 2 |10] gpow ~|Jrozs | MEMORY CELL
arde 20pCE Ao o o cconen ARRAY
A0Q10 19po A9 g 65536x8b1ts
oofu 18fos a0 g
o112 17f0s a1z <
02013 1604 ﬁi
anpfie 15p03 Als
|PIN NAMESI MODE SELECTION
A0 v A15 |Address Inputs PIN |CE [OE/Vpp|Vcc 00 ~ 07
POWER
0007 [Outputs (Inputs) MODE 20) (22) |(28) j(11~ 13, 154 19)
CE  |Chip Enable Input | foo2d i Data Out Active
Output Output Deselect| * H 5V |High Impedance
O'E/VPP Enable g::g;;m Standby H * High Impedance |Standby
Input Voltage | |Program L Vpp Data In
Voc |Eower Supply Program Inhibit| H VPP | 6V [High Impedance Active
¢ Voltage (+5V) Program Verify | L L Data Out
GND |Ground
* Hor L
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TMM24512P/F

MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Vee Ve Power Supply Voltage -0.6%7.0 v
Vep Program Supply Voltage ~0.6"14.0 v
Vin Input Voltage -0.6v7.0 v
Vi/0 Input/Output Voltage -0.67.0 \
Pp Power Dissipation 1.5 W
TSOLDER Soldering Temperature 260 - 10 °Cesec
TsTe Storage Temperature =554,150 °c
TopR Operating Temperature 070 °c
READ OPERATION
D.C. RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Viy Input High Voltage 2.0 - Veotl.0
Vi Input low Voltage -0.3 - 0.8 v
Vee Vcc Power Supply Voltage 4.75| 5.00 5.25
D.C. and OPERATING CHARACTERISTICS (Ta=0~70°C, Vgc=5V+5%)
SYMBOL PARAMETER CONDITION MIN. TYP. MAX. UNIT
Inr Input Current ViN=0 ~Vee - - +10 pA
Icca Supply Current (Standby) CE=VIH - - 35 mA
Icc2 Supply Current (Active) CE=vyp - - 120 mA
Vo Output High Voltage Ioy=~400uA 2.4 - - v
VoL Output Low Voltage Iop=2.1mA - - 0.4
Ipp1 Vpp Current Vpp=0 A Voct0.6V - - +10 pA
‘Iyo Output Leakage Current Vour=0.4V Ve - - +10 pA
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A.C. CHARACTERISTICS

(Ta=0 ~ 70°C, Vo=5V45%, Vpp=2.0V A VocH0.6V)

TMM24512P/F

SYMBOL PARAMETER TEST CONDITION MIN. | TYP. | UNIT
EAcC | Address Access Time CE=OE=Vyy, - 250

tce CE to Output Valid OE=vVyL - 250

toE OE to Output Valid CE=VrL - 100

toF1 | CE to Output in High-z OE=vyy 0 9 |
tpF2 OF to Output in High-Z CE=Vyy, 0 90

ton Output Data in Hold Time CE=OE=vyy, 0 -

A.C. TEST CON
¢ Output Load

DITIONS

* Input Pulse Rise and Fall Times :

* Input Pulse Levels :

* Timing Meas

urement Reference Level:

1 TTL Gate and Cp=100pF

10ns Max.
0.45Vn 2.4V

Inputs 0.8V and 2.0V, Qutputs 0.8V and 2.0V

CAPACITANCE * (Ta=25°C, f=1MHz)
SYMBOL PARAMETER TEST CONDITION| MIN.| TYP.| MAX. | UNIT
CiNl Input Capacitance VIN=0V - 4 6
CIN2 OE/Vpp Input Capacitance Vin=0V - 50 60 pF
Cour Output Capacitance ~ Vour=0V - 8 12
* This parameter is periodically sampled and is not 100Z tested.
TIMING WAVEFORMS (READ)
AO~A15
toH
tCE ]
cr 1
DN — / /

[5):4

00~07

l0E

NN

/

| DF1 I

7

| tacc

thrz |

HIGH 2
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PROGRAM OPERATION
D.C. RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN, TYP. MAX, UNIT
Vig Input High Voltage. 2.0 - Vee+l.0

ViL Input Low Voltage | -0.3 - 0.8

Vee Vce Power Supply Voltage 5.75 6.0 6.25 v
Vpp Vpp Power Supply Voltage 12.0 12.5 13.0

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

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
ILI Input Current VIN=0 ~ Vce - - +10 bA
Vor Qutput High Voltage Ioy=-400uA 2.4 - - v
VoL Output Low Voltage IoL=2.1lmA - - 0.4 v
Icc Vec Supply Current - - - 130 mA
Ipp2 Vpp Supply Current Vpp=13.0V - - 50 mA
‘Vm A9 Auto Select Voltage - 11.5 | 12.0 | 12.5 v

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

SYMBOL PARAMETER TEST CONDITION MIN. | TYP. MAX. | UNIT
tAS Address Setup Time - 2 - - us
tan Address Hold Time - 2 - - us
tOES GE/Vpp Setup Time - 2 - - us
tOEH OE/Vpp Hold Time - 2 - - us
tpRT OE/Vpp Pulse Rise Time - 50 - - us
tDS Data Setup Time - 2 - - us
tDH Data Hold Time - 2 - - us
tyr OE/Vpp Recovery Time - 2 - - us
tycs Vee Setup Time - 2 - - us
tpw Initial Program Pulse Width CE=viL, OE/Vpp=Vpp | 0.95 1 1.05| ms
torw Overprogram Pulse Width Note 1 2.85 3 |78.75| ms
tov Data Valid from CE OF/Vpp=V1L - - 1} us
tDF CE to Output in High-Z OE/vVpp=VrL - - 130 ns

A.C. TEST CONDITIONS

* Output Load
* Input Pulse Rise and Fall Times 10ns Max.
* Input Pulse Levels ‘ . 0.45V 2.4V

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

1 TTL Gate and Cp, (100pF)

Note 1: The length of the overprogram pulse may vary as a function of the counter
value X.
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TMM24512P/F

TIMING WAVEFORMS (PROGRAM)

(Vcc'ﬁvto .25V, pr'lz .5V+0.5V)

AD~ALS
tAs tVR tAH
- ~
i N/
PRT Y0ES ‘OEH
OENpp //
——d
‘ps oy tpy tpF
00~07
Dy STABLE 4 Doyr VALID
tvcs
Vee
PROGRAM PROGRAM VERIFY

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

simultaneously or after Vpp.

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

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

3. The Vpp supply voltage is permitted up to 14V for program operation.
So the voltage over 14V should not be applied to the Vpp terminal.
When the switching pulse voltage is applied to the Vpp terminal,
the overshoot voltage of its pulse should not be exceeded 14V.
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 TMM24512P/F

OPERATION INFORMATION

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| Vcc 00~ 07 POWER
MODE (20) (22) (28) |(11~13, 15~19)
Read L L Data Out
Read Operation Active
Output Deselect * H sV High Impedance |
(Ta=0~ 70°C) .
Standby H * High Impedance Standby
Program L Vpp Data In
Program Operation
(Ta=2525°C) Program Inhibit H Vpp 6V High Impedance |Active
- Program Verify L L Data Out

Note: H; Viy, L; ViL, *; Vg or Vip

READ MODE

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) con-
trol the output buffers, independent of device selection. Assuming the CE=CE=Vyp, 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 (tacc).
Assuming that CE=Vyj, and all addresses are v..id, the output data is valid at the
outputs after tog from the falling edge of OE.

OUTPUT DESELECT MODE

Assuming that ﬁE-VIH or 5§-VIH, the outputs will be in a high impedance state.
So two or more TMM24512P/F's can be connected together on a common bus line. When CE

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

STANDBY MODE

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

PROGRAM MODE

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 "Q"
data into the desired bit locations by electrically programming. The TMM24512P/F is
in the programming mode when the OE/Vpp input is at 12.5V and CE is at TTL-Low level.
The TMM24512P/F can be programmed any location at anytime either individually,

sequentially, or at random.

PROGRAM VERIFY MODE

The verify mode is to check that desired data is correctly programmed on the
programmed bits.
The verify is accomplished with CE at Vyp and OE/Vpp at VL.

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 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 comnected, 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 Vge=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 ad-
dress, the additional program pulse with width equal to that needed for initial
programming is applied. When programming has been completed, the data in all ad-
dresses should be verified with Vgc=5V.
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TMM24512P/F

HIGH SPEED PROGRAM MODE FLOW CHART

ADDRESS=
START ADDRESS

YES
DATA=FF ?
o]

I PROGRAM 1ms PULSE ]

ADDRESS=
NEXT ADDRESS

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

NO

LAST

ADDRESS?

YES
Veo=50V
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TMM24512P/F

ELECTRIC SIGNATURE MODE

Electric signature mode allows to read out a code from TMM24512P/F which iden-
tifies 1its manufacturer and device type.
The programming equipment may read out manufacturer code and device code from
TMM24512P/F by using this mode before program operation and automatically set program
voltage (Vpp) and algorithm.
Electric Signature mode is set up when 12V is applied to address line A9 and the
rest of address lines is set to Vy; in read operation. Data output in this condi-
tions is manufacturer code. Device code is identified when address A0 is set to Viy.
These two codes possess an odd parity with the parity bit of MSB (07).
The following table shows electric signature of TMM24512P/F.

PINS AQ 07 06 05 04 03 02 ol 00 |HEX.
SIGNATURE (10) | (19) {(18) | (17) | (16) |(15) |(13) | (12)|(11) [DATA
Manufacture Code {Vpy 1 0 0 1 1 0 0 0 98
Device Code Vin 0 0 0 1 0 1 0 1 15

Notes: A9=12V+0.5V
Al A8, Al0~Al5, CE, OE=Vpp
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 TMM24512P/F

OUTLINE DRAWINGS (TMM24512P)

Note 1.

S2MAX

28 15
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1 1¢

15242025

L . 3BOMAX

| \.

—1 \

- [}

U \\\
+01

” 05015 2542028 ”0.25-0‘05

142018 ‘o~15°

051MIN

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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TMM24512P/F

OUTLINE DRAWINGS (TMM24512F)

00000000000 LAD

Unit in mm

NS
9.0 MAX,

SRR RIRIRIRIRIRIRIgINY

118203

L 189MAX,

rf
0.1510.05

l I 2.5 MAX,

01zx01
1
-
»
H
o
-

|

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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TOSHIBA MOS MEMORY PRODUCT

256K BIT (32K WORD X 8 BIT) CMOS MASK ROM

SILICON GATE MOS

TC53257P
TC53257F

DESCRIPTION

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

'FEATURES

o Single 5V Power Supply
o Access Time : 200ns{Max.)
® Power Dissipation
Operating Current : 25mA(Max.)
Standby Current  : 20uA(Max.)
© Pin Compatible with 266K EPROM TC57256D
o Full Static Operation

~ PIN CONNECTION  (TOP VIEW)
NC g1 b Voo
A2 2 0 A4
A7 §3 0 A13
A6 g4 0 As
AS Qs D A9
A4 O6 0 ALl
A3 Q7 b OE
A2 Os N Al0
Al 0 CE/CE
AO D7
DO D6
D1 DS
D2 0 D4
GND A D3
PIN NAMES

Ao~Ais Address Inputs

Do~D7 Data Outputs

NC No connection

CE/CE Chip enable input

OE Output enable input

Voo Power supply

GND Ground

tery operation is required.

The TC53257P/F has one programmable chip
enable input CE/CE, for device selection and one
output enable input (OE) for fast memory access and
output control.

@ Programmable Chip Enable
o All Inputs and Outputs : TTL Compatible
o Three State Outputs

® Package
Plastic DIP : TC53257P B
Plastic FP : TC53257F

.BLOCK DIAGRAM

VDD GND
DO D1D2 D3 D4 D5 D6 D7

' IAARANN

E OUTPUT BUFFERS
CE Y

COLUMN DECODERS

32,768%8
MEMORY CELLS

o
o
ADDRESS BUFFERS

—

4
ROW DECODERS




C53257F

MAXIMUM RATINGS

SYMBOL ITEM RATING UNITS
Voo Power Supply Voltage -0.5~7.0 \%
ViN Input Voltage -0.5~7.0 Vv
Vour Output Voltage 0~Vop \
Po Power Dissipation 1.00.6* W
Tsto 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 \
ViH Input High Voltage 2.2 — Voo+0.3 \%
Vi Input Low Voltage -0.3 — 0.8 v
D. C. and OPERATING CHARACTERISTICS (Ta=—40~85'C, Voo=5V+ 10%)
SYMBOL PARAMETER CONDITIONS MIN. | MAX, UNIT
m Input Leakage Current Vin=0V~Vop - +1.0 uA
CE=Vi or OE=Vn
Output Leakage Current - +5.0 A
o utpu ge Cur Vour=0V~Voo #
loH Output High Current Vou=2.4V -1.0 - mA
lou Output Low Current Vou=0.4V 3.2 - mA
loost Standby Current CE=Viu CE=Vq - 2 mA
lops2 Standby Current CE=Vop—0.2V, CE=0.2V - 20 uA
looot Vin=Vin vi, tevere=200ns - 40 mA
Operating Current
looo2 ViNn=Vpp—0.2V/0.2V, tcyce=200ns — 25 mA
CAPACITANCE
SYMBOL PARAMETER CONDITIONS MIN. | MAX. UNIT
Cin Input Capacitance f=1MHz, Ta=25C - 8 pF
Cour Output Capacitance f=1MHz, Ta=25C — 10 pF

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




TC53257P
TC53257F

.~ A.C.CHARACTERISTICS . |(Ta=-40~85C, Voo=5V£10%)

SYMBOL PARAMETER MIN. | MAX. UNIT
teve Cycle Time 200 - ns
tacc Access Time - 200 ns
tee Chip Enable Access Time from CE/CE — 200 ns
toe Output Enable Access Time from OE — 70 ns
tcen, toen| Output Disable Time from CE/CE, OFE 0 60 ns
to 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
Output: 0.8V, 2.2V
Input Rise and Fall Time . Bns

TIMING WAVEFORMS

tcye
A0~Al4 Valid
t
ACC I
CE CE . CE’
tcE tCED
OE
t t
tog OH OED
Dourt Valid
[
OPERATION MODE H: Vi, L: Vii,* : Vinor Vi
MODE CE(CE) OE Ao~14 Outputs Power
Read L(H) L Valid Data out Operating
L(H) H * Operating
Output Deselect High-Z
H(L) * * Standby



. OUTLINE DRAWINGS
® Plastic DIP

Unit: mm

28 27 26 25 24 23 22 21 20 19 18 17 16 15
rhchrhrhoh rhieh oh rh b b

R1S5

L/
14.2MAX.

15.24TYP. y
Z
=
3 2
| s
= 3
' w
N ;
|| osxois § 17.4MAX.
254+0.25 14+0.15 3
I 1 (3]

NOTE : Eachlead pitchis 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
1 ' 189MAX.

anm.mmmmmmmmm

e
U\ -
W . R0.64 H

R ELT

1.27+0.05 043+0.1

9.0MAX.

0.15+005

1.5+0.4
11.8+0.3

2.5MAX.

¢

NOTE : Each lead pitchis 1.27mm.
All leads are located within 0. 12mm of their true longitudinal position with respect to No.1 and No.28 leads.
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TOSHIBA MOS MEMORY PRODUCT

1M BIT (128K WORD X 8 BIT)

CMOS MASK ROM ’ TG531000AP
SILICON GATE CMOS T853l 000AF

DESCRIPTION

The TC531000AP/AF is a 1,048,576 bits read only memory organized as 131,072
words by 8 bits with a low bit cost, thus being suitable for use in program memory
of microprocessor, especially character generator. The TC531000AP/AF using CMOS
technology is most suitable for low power applications where battery operation are

required. The TC53100CAP/AF has one chip enable input CE/CE, programmable for device

selection.
FEATURES
- Single 5V Power Supply . * All Inputs and Outputs: TTL Compatible
« Access Time: 150ns (Max.) + Three State Outputs
+ Power Dissipation + Fully Static Operation
Operating Current: 40mA (Max.) » Programmable Chip Enable
Stancéhy Jurrent @ 20pA (Max.) » Package Plastic DIP: TC531000AP

Plastic FP : TC531000AF
PIN COKNECTION

\/
Als Q1 26 VDD BLOCK DIAGRAM
alz gz 27 [JAl4
A7[O3 263413 Vpp GND DO D1 D2 D3 D4 D5 D6 D7
AsOs¢ 25048
roflo o zspio Pr TIr1Tr09d
=
A4 Qs 3] 2303411
Az 2 22PRa1e oE o—> OUTPUT BUFFERS
A208 o R1PAlo ] ™
a10s ©  20[CE/CE A0 O—o,
aofi10 < 19pD7 Al O
pod11 18 §D6 42 o—1 '
blgiz 17@Ds a30— [T/ COLUMN DECODERS
D213 16 [ D4 AL O -
GND[] 14 153 D3 A5 O 2]
A6 0—] E
A7 O a
PIN NAMES ‘ ABO—|
A9 0— %
AD ~n Al6 Address Inputs 410 o— &
Allo— A 2
<
Dg_';/ D7 Dl.:ta Out:;-n:s ALz rél 131072 x 8
CE/CE Chip Enable Input A13 O~ > 2 =
v 7 Suool Ald O— a MEMORY CELLES
DD ower Supply a5 .
GND Ground Al6 i




Tesdoooar
TCS31000AF

MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Vpb Power Supply Voltage -0.577.0 A
VIN Input Voltage -0.5~VpD v
Vout Output Voltage 0~ VDD v
Pp Power Dissipation 1.0/0.6% W
Tste Storage Temperature -557150 °C
TOPR Operating Temperature =40~ 70 °c
TSOLDER | Soldering Temperature * Time 260 - 10 °Cesec
Note: * Plastic FP
D.C. OPERATING CONDITIONS (Ta=-4070°C)
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
VDD Power Supply Voltage 4.5 5.0 5.5 v
Viy Input High Voltage 2.2 - Vpp+0.3 \
Vi1, 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
It Input Leakage Current Vin=0~ Vpp - +1.0 uA
IL0 Output Leakage Current CE=V1yH, Vour=0 ~VpDp - +5.0 uA
Ion Output High Current Vop=2.4V -1.0 - mA
IoL Output Low Current VoL=0.4V 2.0 - mA
Ippsl | Standby Current CE=V1py - 2 mA
Ipps2 Standby Current CE=Vpp and Vin=0V (Vpp) - 20 A
Ippol ViN=Vin/ViL, teycle=150ns - 50

Operating Current mA
Ippo2 VIN=VDD/O0V, tcycle=150ns - 40
CAPACITANCE

SYMBOL PARAMETER CONDITIONS MIN. MAX., UNIT
CIN Input Capacitance f=1MHz, Ta=25°C - 10
Cout Output Capacitance f=1MHz, Ta=25°C - 10 PE

Note: This parameter is periodically sampled and

~
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TC531000AP

TC531000AF
A.C. CHARACTERISTICS (Vpp=5V+10%, Ta=-40 ~70°C)
SYMBOL PARAMETER MIN. MAX. UNIT
tcyc Cycle Time 150 - ns
tacc Access Time - 150 ns
teE Chip Enable Access Time - 150 ns
tCcED Output Disable Time - 50 ns
toH Output Hold Time 0 - ns

AC TEST CONDITIONS
+ Output Load
+ Input Levels

: 100pF + 1TTL

: 0.6V, 2.4V

+ Timing Measurement Reference Levels

Input :

Qutput: 0.8V,

¢ Input Rise and Fall Time

TIMING WAVEFORMS

AO~Al6

><

CE/CE x - CE ><
tCcE toH tcED
Doyt | velia | 2——
OPERATION MODE
MODE CE(CE) A0~ 16 Outputs Power
Read L(H) Valid Data Out Operating
Output Deselect H(L) * High-Z Standby

H: Vip, L: Vyip, *: Vi or Vip



TC531000AP
TC531000AF

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
position with respect to No.l and No.28 leads.

Plastic FP
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Note: Each lead pitch is 1.27mm.
All leads are located within 0.25mm of their true longitudinal
position with respect to No.l and No.28 leads.
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TOSHIBA MOS MEMORY PRODUCT

2M BIT (256K WORD X8 BIT) CMOS MASK ROM

SILICON GATE CMOS

TC532000P

DESCRIPTION

The TC532000P is a 2,097, 152 bits read only
memory organized as 262, 144 words by 8 bits with
a low bit cost thus being suitable for use in program
memory of microprocessor, especially character
generator. The TC532000P using CMOS technoloby

is most suitable for low power applications where .

FEATURES
- Single 5V Power

Supply

- Access Time: 200ns(Max.)

- Power Dissipetio

n

Operating Current : 30mA(Max.)
Standby Current : 20uA(Max.)
PIN CONNECTION
(TOP VIEW)
\J
Neh 32{Vo
A2 31JNC
Aisf]3 30PDA,
A4 290A.
A Os 28[A;
As 06 270 A
As Q7 26 A,
A8 25 A,
A 09 2400E
A, Q10 23[0A.
A QN 22[]CE/CE
A 12 21QQo,
p.[g13 200D,
D, 14 19D,
D. {15 18[3D,
GND16 170D,
PIN NAMES
Ao~A17 Address inputs
Do~Dy Data outputs
OF Output Enable input
CE/CE Chip enable input
N.C. No Conuection
Vob Power supply
GND Ground

— F-11

battery operation is required.

The TC532000P has one programmable chip
enable input CE/CE for device selection, and one
output enable input OE for fast memory access and
output control.

The TC532000P is moulded in a 32 pin standard
piastic package, 0.6 inch in width.

« All Inputs and Outputs: TTL Compatible
- Three State Outputs

- 32pin 600mil width Plastic DIP

« Fully Static Operation

- Programmable Chip Enable

BLOCK DIAGRAM

Voo GND

$ Do D; D, D; Di Ds Ds D

ﬁ%? TIPPTT TI
ﬁo__] l OUTPUT, BUFFERS l

COLUMN DECODER I

]

A, O—
A O—
A; O—1
A; O—
A, 0—]
As O——J
As O—
A; O—
As O—
Ay O—
Ay O—
A;; O—
A1z O—
A3 O—
Ay O—
Ais O—
Ais O—

Aro— |

262,144 X8 bit

ADDRESS BUFFERS

_L , l
|;I ROW DECODERS I ]

MEMORY CELLS




MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT-
Voo Power Supply Voltage -0.5~7.0 \Y
ViN Input Voltage —0.5~Vop \
Vour Output Voltage 0~Voo Vv,
Po “ Power Dissipation 1.0 w
Tst6 Storage Temperature —~b65~1560 °C
Torr Operating Temperature -40~85 ‘C
TsoLber Soldering Temperature - Time 260-10 °C - sec
Note: *Plastic FP

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

SYMBOL PARAMETER MIN. TYP. MAX. UNIT.
Voo Power Supply Voltage 4.5 5.0 5.5 \
Vi Input High Voltage 2.2 — Vopo+0.3 \%
Vi Input Low Voltage —-0.3 - 0.8 \

~ D.C. and OPERATING CHARAGTERISTICS  (Ta=—40~85C, Voo=5V+10%)

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
I Input Leakage Current Vin=0~Voo - +1.0 uA
Io Output Leakage Cunnent CE=Vi4 or OE=Vin, Vour=0V~Vpo — +5.0 uA
loH Output High Current Vou=2.4V -1.0 mA
lou Output Low Current Vou=0.4V 2.0 — mA
lops1 Standby Current CE=Viu — 5 mA
loos2 Standby Current CE=Vpo and Vin=0V (Voo) — 20 uA
Iboo1 ) VINEVIHNIL, teyce=200ns, lour=0mA — 40 mA

Oper. Current -
Ibpo2 perating Lurren ViIN=Vpp/0V, teycle=200ns., lour=0mA — 30 mA
. CAPACITANCE
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
CiN Input Capacitance f=1MHz, Ta=25C — 8 pF
Cour Output Capacitance f=1MHz, Ta=25C — 10 pF

Note: This parameter is periodically sampled and is not 100% tested.
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TC532000P

A.C. CHARACTERISTICS (Ta=—40~85"C, Voo=5V+10%)

SYMBOL PARAMETER MIN. MAX. UNIT
teve Cycle Time 200 — ns
tacc Access Time - 200 ns
tce Chip Enable Access Time — 200 ns
1toe Output Enable Access Time — 70 ns
tcep, toeo Output Disable Time ) 0 LO ns
ton Output Hold Time 0 - ns

AC TEST CONDITIONS .
Output Load : 100pF+1TTL
Input Levels 1 0.6V, 2.4V
Timing Measurement Reference Levels
Input: 0.8V, 2.2V
Output: 0.8V, 2.0V
Input Rise and Fall Time . bns
TIMING WAVEFORMS
teve
Ao~ Air s
X Valid
tace CE
. ¥ — F
CE/CE )!.r CE
Lok torn
oE ]
Ton tokn
tok
~_OPERATION MODE
MODE CE (CE) OFE Ao-Ayr 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: Vin, L: Vi, *: Vikor Vi
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c5320ﬂ0P  ('   

OUTLINE DRAWINGS

Unit : mm

32 17
miclolicoinliciainialiasliclicleclaloal-s]
) s
N
i
3l 15.24TYP
1|
|}
“+— \
I\
4 , v
=z
£ || os:o.1s . ”
o 1.4£0.15 o~15 0.25:8%

Note: Each lead pltch 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 p i are implied, and Toshib
reserves the right, at any time without notice, to ch said circuitry.
© April, 1987 Toshiba Corporation
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TOSHIBA MOS MEMORY PRODUCT

DESCRIPTION

4M BIT (512K WORD X 8 BIT) CMOS MASK ROM
SILICON GATE CMOS

TC534000P

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

required.

The TC534000P has one programmable chip enable input CE/CE for device selection.
The TC534000P is moulded in a 32 pin standard plastic package, 0.6 inch in width.

FEATURES

+ Single 5V Power Supply

* Access Time: 250ns (Max.)

* Power Dissipation

Operating Current: 30mA (Max.)
s 20pA (Max.)

Standby Current

PIN CONNECTION

N.C.[O
A16 ]
415 [
212 O
A7 O
Ny =
A5
As [
A5 0
I¥An
A1 0
A0O
Do O
D1 0O
D20
GND [

[/ IS e NI L 2 IR N

A
TR )

[
™

VoD
A18
D Al7
Male
M A13
has

ol

5411

[T
D 410

21P D7

17

D 6

1 D5
ah
P D3

PIN NAMES

» All Inputs and Gutputs: TTL Compatible

* Three State Outputs
» 32 pin 600 mil width Plastic DIP

» Fully Static Operation

+ Programmable Chip Enable

BLOCK DIAGRAM

A0 ~ Al8 | Address Inputs

DO ~ D7 Data Outputs
OE Output Enable Input
CE/CE Chip Enable Input
Vpp Power Supply
GND Ground
N.C. No Connection
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Vpp GED

T T DO D1 D2 D3 D4 D5 D6 D7

= AEARRANN

0% GUTPUT BUFFZRS '

AQ l l

COLUMN DECODERS

TITTTIITT]

ADDRESS BUFFERS

524,288 X € bit

MEMOBRY CELLS

ROW DECODERS




MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Vpp Power Supply Voltage -0.5~7.0 v
VIN Input Voltage -0.5"Vpp v
Vout Output Voltage 0~Vpp v
Pp Power Dissipation 1.0 W
TsTG Storage Temperature -55 150 °C
ToPR Operating Temperature 40~ 85 °c
TSOLDER | Soldering Temperature * Time 260 10 °C-sec
D.C. OPERATING CONDITIONS (Ta=-40"85°C)
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vbp Power Supply Voltage 4.5 5.0 5.5
Viy Input High Voltage 2.2 - Vppt0.3 v
VIiL Input Low Voltage -0.3 - 0.8
D.C. and OPERATING CHARACTERISTICS (Ta=-40~85°C, VpDp=5V+10%)
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Iy Input Leakage Current Vin=0~ Vpp - +1.0 pA
IL0 Output Leakage Current CE=V1y, VouT=0V~ Vpp - +5.0 pA
Ton Output High Current Vop=2.4V -1. - mA
IoL Output Low Current VoL=0.4V 2.0 - mA
Ipps1 Standby Current CE=V1y - 2 mA
Ipps2 Standby Current CE=Vpp and Vin=0V(Vpp) - 20 vA
1DDO1 Operating Current VIN-VIH/VIL, feycle=250ns - 40 mA
Ippo2 Vin=Vpp/OV, teye1e=250ns - 30
CAPACITANCE
SYMBOL PARAMETER CONDITIONS MIN, MAX. UNIT
CIN Input Capacitance f=1MHz, Ta=25°C - 8
Cout Output Capacitance f=1MHz, Ta=25°C - 10 PF

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

— F-16 —




A.C. CHARACTERISTICS

(Ta=-40 ~ 85°C, Vpp=5V:10%)

TC534000P

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

tacc Access Time - 250

tcE Chip Enable Access Time - 250

toE Output Enable Access Time - 100 ns
tCED Output Disable Time 0 80

toED Output Disable Time from OE - 80

tox Output Hold Time 20 -

AC TEST CONDITIONS

Output Load
Input Levels

Timing Measurement Reference Levels

Input Rise and Fall Time

TIMING WAVEFORMS

: 100pF + 1TIL

: 0.6V, 2.4V
Input : 0.8V, 2.2V
Qutput: 0.8V, 2.0V
: 5ns

tcye
AO~Al8 X valid K
tACC
Jos |
CE/CE X TR )(
tce 4] LCED
= \ ]
tes ToH tOED|
-
)3 N O,
DouTt \ Valid ))yx
1

OPERATION MODE

MODE CE(CE) OE A0 v 18 Outputs Power
Read L(H) L Valid Data OQut Operating
Standby B(L) * % High-2 Standby
Output Deselect L(H) H * High-2Z Operating
H: Viy, L: Vip, *: Vg or Vi,
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TC534000P

OUTLINE DRAWINGS

Unit: mm

D) S
<
-
6
. 2
< .
Z = 1524 TYP.
d -
w3 =
n
° )
—4 P o \
L 1
a1 1
=1 u
= I 0.5£015 254 L’ |
o o N oy 50 +0.1
© 143015 0°~15 0257 555
Note: Each lead pitch is 2.54mm.
All leads are located within 0.25mm of their true longitudinal
position with respect to No.l 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 richt, at any time without notice, to change said

circuitry.
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CORPORATE OFFICE
2692 Dow Ave.

Tustin, CA 92680

(714) 832-6300

TLX: 314-138
FAX: 714-832-5630

WESTERN AREA
2021 The Alameda
Suite 220

San Jose, CA 95126

(408) 244-4070
FAX: 1408-248-5370

SOUTHWEST REGION
1400 Quail St., Suite 100
Newport Beach, CA 92660
(714) 752-0373

TWX: 910-596-1886
FAX: 714-833-3406

CENTRAL AREA
1101A Lake Cook Rd.
Deerfield, IL 60015
(312) 945-1500

TWX: 29-7131

FAX: (312) 945-1044

SOUTH CENTRAL REGION
13111 North Central Expy.
Suite 110

Dallas, TX 75243

(214) 480-0470

FAX: 214-235-4114

EASTERN AREA

The Burlington Bus. Ctr.
67 South Bedford Street
Suite 200W

Burlington, MA 01803
(617) 272-4352

FAX: (617) 272-3089

TLX: 948692
Answerback Toshiba Burl
TWX: 710-321-6730

SOUTH EASTERN REGION
2295 Parklake Drive

Atlanta, GA 30345

(404) 493-4401

FAX: (404) 493-4240

TOSHIBA AMERICA, INC.

2692 Dow Ave.
Tustin, California 92680
Telephone: 714-832-6300

Telex: 314-138
FAX: 714-832-5630

The information in this guide has been carefully checked and is believed to be reliable, however, no responsibility can beassumed for inaccuracies that
may not have been caught. All information in this guide is subject to change without prior notice. Furthermore, Toshiba cannot assume responsibility
for the use of any license under the patent rights of Toshiba or any third parties. 4/87 PRINTED IN U.SA.



