

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































ERASURE CHARACTERISTICS

The TMM27512D’s erasure is achieved by applying shortwave ultraviolet light which has a
wavelength of 2537A (Angstroms) to the chip through the transparent window. Then integrated dose
(ultraviolet light intensity [w/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
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 [uw/cm?] X (10 X 60) [sec] = 15 [w-sec/cm?].)

The TMM27512D’s erasure begins to occur when exposed to light with wavelength shorter than 4000A.
The sunlight and the fluorescent lamps will inciude 3000~4000A wavelength components. Therefore
when used under such lighting for extended periods of time, the opaque seals-Toshiba EPROM Protect
Seal AC901-are available.

OPERATION INFORMATION

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

PIN NAMES (NUMBER) CE OF/Vpp vee | 00~07 POWER
MODE (20) (22) (28) (11~13,15~19)

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

Program L Vpp Data In Active
Program Operation

Program Inhibit H Vpp 6V High Impedance Active
(Ta=25x5°C)

Program Verify L L Data Out Active

Note: H; VIH, L; VL, * VIH or VjL

READ MODE

The TMM27512D has two control functions. The chip enable (CE) controls the operation power and
should be used for device selection.
The output enable (OE) control the output buffers, independent of device selection. Assuming that
CE=0OE=V|L, the output data is valid at the outputs after address access time from stabilizing of all
addresses.
The CE to output valid (tCE) is equal to the address access time (tACC)-
Assuming that CE=V||_ and all addresses are valid, the output data is valid at the outputs after tOE from
the falling edge of OE.

OUTPUT DESELECT MODE

Assuming that CE=V|y or OE=V|H, the outputs will be in a high impedance state. So two or more
TMM27512D’s can be connected together on a common bus line. When CE is decoded for device
selection, all deselected devices are in low power standby mode.
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STANDBY MODE

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

PROGRAM MODE

Initially, when received by customers, all bits of the TMM27512D are in the “1” state which is erased
state.
Therefore the program operation is to introduce “0’s” data into the desired bit locations by electrically
programming.
The TMM27512D is in the programming mode when the Vpp input is at 12.5V and CE is at TTL-Low
level under OE=V|H.
The TMM27512D can be programmed any location at anytime either individually, sequentially, or at
random.

PROGRAM VERIFY MODE

The verify mode is to check that desired data is correctly programmed on the programmed bits.
The verify is accomplished with OE at V|_ and CE 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 TMM27512D from being programmed.
Programming of two or more TMM27512D’s in parallel with different data is easily accomplished. That
is, all inputs except for CE and OE may be commonly connected, and a TTL Low level program pulse is
applied to the CE of the desired device only and TTL high level signal is applied to the other devices.

HIGH SPEED PROGRAMMING MODE

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

The programming is achieved by applying a single TTL low level 1ms pulse to the CE input after
addresses and data are stable. Then the programmed data is verified by using Program Verify Mode.
If the programmed data is not correct, another program pulse of 1ms is applied and then the
programmed data is verified. This should be repeated until the program operates correctly (max. 25
times).

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

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

ADDRESS =
START ADDRESS

Vpp=12.5V

DATA=FF? YES

ADDRESS = OVERPROGRAM 3X PULSES OF 1msec
NEXT ADDRESS OR ONE PULSE OF 3X msec DURATION
A
NG
OK [
NO LAST
ADDRESS?

YES

Voe=5.0V
Vpp=5.0V

READ
ALL BYTE




ELECTRIC SIGNATURE MODE

Electric signature mode allows to read out a code from TMM27512D which identifies its manu-
facturer and device type.
The programming equipment may read out manufacturer code and device code from TMM27512D by
using this mode before program operation automatically set program voltage (Vpp) and algorithm.
Electric Signature mode is set up when 12V is applied to address line A9 and the rest of address lines
is set to VIL in read operation. Data output in this conditions is manufacturer code. Device code is
identified when address AQ is set to ViH. These two codes possess an odd parity with the parity bit of
MSB (07.)
The following table shows electric signature of TMM27512D.

PINS Ao% 07 Og Os 04 03 02 01 [o6) HEX.
SIGNATURE (10) (19) (18) (17) (16) (15) (13) (12) (11) DATA
Manufacture Code ViL 1 0 0 1 1 0 0 o] 98
Device Code Vin 0o o] 0 1 0 1 0 1 1 5*4
Notes: A9=12V+0.5V

A1~A8, A10~A15, CE, OE=V|L
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OUTLINE DRAWING

37.7(1.484)MAX.

A

28 27 26 25 24 19 18 17

RO.64 (.025) A - W -

8.9(.350)TYP.
16 15
>
<
=
<
N~
]
<y
©
<
\
L =R E—E—R—a— -
13 14

12 3 4 5 6 7 8 9 1011 12

5.2(.205)MAX.

s 2.54(.100)+0.25(010) 1.3(051}£0.25(010)
] Note 1 il
~
S 0.46(018) 731 3(39%)
E -
N
- &
S

Unit in mm (inches)

16.24(.600)+0.3(.012)

+0.15(.006)

0.25(010)_q 4 5(004)

17.4(.685)MAX.

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. 1 and No. 28 leads.

2. This value is measured at the end of leads.
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32,768 WORD X 8 BIT CMOS UV ERASABLE AND
ELECTRICALLY PROGRAMMABEL READ ONLY
MEMORY

TC57256D-20
TC57256D-25

The TC57256D is a 32,768 word x 8 bit CMOS
ultraviolet light erasable and electrically programmable
read only memory. For read operation, the TC
57266D's access time is 200ns, and the TC57256D
operates from a single 5-voit power supply and has
low power standby mode which reduces the power
dissipation without increasing access time. The
standby mode is achieved by applying a TTL-high
level signal to the CE input. Advanced CMOS techn-
nology reduces the maximum active current to 30

e Peripheral circuit: CMOS
Memory cell : N-MOS
e Low power dissipation
30mA/BMHZ (active)
100uA (standby)
® Fast access time TC57256D-20 200 ns
TC57256D-25 250 ns

(TOP VIEW)

SILICON STACKED GATE MOS

mA/5MHz and standby current to 100u A.

For program operation, the programming is achieved
by using the high speed programming mode. Program
supply voltage is 21V which is the same voltage as
TMM2764D and TMM27128D. The programming of
TCH7256D is accomplished within about one and a
half minutes (typ.) TC57266D is fabricated with the
CMOS technology and the N-channel silicon double
layer gate MOS technology.

Single 5V power supply

Full static operation

High speed programming mode

Inputs and outputs TTL compatible

Piri compatible with ROM TC53257P and
TMM23256P

e Standard 28 pin DIP cerdip Package

Vpp GND Vec

b 7339939 ¢%

00 01 02 03 04 05 06 07

3 OE CE

U
o CRCUIT OUTPUT BUFFERS

Ay 6 | coLumn | 84
A2 DECODER|

COLUMN (/0
circUIT

1

512 MEMORY CELL
ARRAY
32.768 x 8 bits

ROW
DECODER

ADDRESS BUFFERS
©

Ap ~Ays | Address Inputs PIN CE OE Vpp Vee Op ~Oq
Oo:O-, 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 5V 5V High Impedance PActive
Vep Prog/rc.)alrtr;gs:pply Standby H * 5V High Impedance Standby
Vew Supoly Voliam Program _ L H Data In
Vee CC(+5V)p Y g Program Inhibit H * 21V 6V High Impedance Active
GND Ground Program Verify L L Data Out

* © Horl
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SYMBOL ITEM RATING UNIT
Vee Vec Power Supply Voltage —0.6~7.0 \
Vpp Program Supply Voltage —0.6 ~ 22.0 \%
VIN Input Voltage —0.6~7.0 \
Vijo Input/Output Voltage —0.6 ~ Ve +0.5 \

Pp Power Dissipation 1.5 W
TSOLDER Soldering Temperature Time 26010 °C - sec
TSTRG Storage Temperature —65 ~ 125 °c
Toer Operating Temperature —40 ~ 85 °C
SYMBOL PARAMETER MIN, TYP. MAX. UNIT
Vin input High Voltage 2.2 - Vee +0.3 \
ViL Input Low Voltage —0.3 — 0.8 Vv
Vce Vce Power Supply Voltage 4.75 5.00 5.25 \
Vpp Vpp Power Supply Voltage 2.0 Vee Vee +0.3 \%
(Ta= —40 ~ 85°C, Vcc =5V +5%)
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
Ll Input current VIN =0 ~ Vee — — +10 MA
:zgg; Operating Current CE=0 I ; ??\::i : : ?8 :2
lces CE =V, - - 1 mA
locs? Standby Current CES V:;; 0oV — — 1700 uA
VoH Output High Voltage loy = —400uA 24 — - \
VoL Output Low Voltage loL =2.17mA — — 0.4 \
Ipp1 Vpp Current Vpp =0 ~ V¢ + 0.3V - - +10 HA
ILo Output_Leakage Current VouTt =0.4V~ Ve - - +10 uA
(Ta=—40 ~ 85°C, Vcc =5V +5%, Vpp = 2.0V ~ Vge + 0.3V)
TC57256D-20 TC57256D-25
SYMBOL PARAMETER TEST CONDITION MIN. MAX. VIN. MAX. UNIT
tacc Address Access Time - 200 — 250 ns
tce CE to Output Valid V — 200 — 250 ns
toe OE to Output Valid V, - 70 — 100 ns
1DF1 CE to Output in High-Z OE=V)_ 0 60 0 90 ns
tDE2 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 CONDITIONS

Output Load

Input Pulse Rise and Fall Times
Input Pulse Levels
Timing Mesurement Reference Level

1 TTL Gate and 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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_*(Ta=25°C, f = 1MHz)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
Cin Input Capacitance Vin =0V — 4 6 pF
Cout Output Capacitance VouTt = OV - 8 12 pF

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

tce bﬁ_
« 3 T,
toF2
tacc
O e 7 ptonz_
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
ViH Input High Voltage 2.2 — Ve +0.3 \
ViL Input Low Voltage -0.3 - 0.8 \i
Vee Ve Power Supply Voltage 5.75 6.0 6.256 \
Vpp Vpp Power Supply Voltage 20.5 21.0 21.5 \
(Ta=25+5°C, Vgc =6V +0.25V, Vpp =21V +0.5)
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
] Input Current Vin =0~ Vee - - +10 uA
VoH Output High Voltage lon = —400uA 2.4 - - \%
VoL Output Low Voltage loL =2.1TmA — - 0.4 \Y
lec Vec Supply Current — - - 30 mA
Ipp2 Vpp Supply Current Vpp =21.5V - - 30 mA
(Ta=25+5°C, Vgc =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 Z _ us
tcEH CE Hold Time - 2 — — us
toES OE Setup Time - 2 - — us
toeH OE Hold Time — 2 - — us

0 tps Data Setup Time - 2 — — us

| _ton Data Hold Time - 2 - - us
tvs Vpp Setup Time - 2 — — us
tpw Initial Program Pulse Width| CE =V;_, OE = V|4 0.95 1 1.05 ms
topw Overprogram Puise Width Note 1 0.95 1 2] ms
tpv | CE to Output Valid OE=V|L — — 1 us
toF1 | CE to Output in High-Z OE=V)_ — — 160 ns
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A C. TEST CONDITIONS

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

1 TTL Gate and 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.

AR

(Vec =6V
tAS tAH
Ao ~A14
A
tpw . topw
__ £ | e
CE / \ Z
k. !
CES toEs tOEH CES
tCEH

OE ,

tDF1 tps tDH tpv toE1

\ HIGH 2

0 ~07 }——{ DIN STABLE >——< Lout DINSTABLE W——

7 7 7

Vep
tvs
PROGRAM PROGRAM
PROGRAM
VERIFY
INITIAL PROGRAM OVER PROGRAM

Note:

(1) Vcc must be applied simultaneously or before Vpp and cut off simultaneously or after Vpp.

{2) Removing the device from socket and setting the device in socket with Vpp = 21V may cause per-

manent damage to the device.

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

The TC57256D’s erasure is achieved by applying
shortwave ultraviolet light which has a wavelength
of 2537A (Angstroms) to the chip through the trans-
parent window.

Then integrated does (ultraviolet light intensity
[w/cm?] x exposure time [sec.]) for erasure should
be a minimum of 156 [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

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

ultraviolet light intensity is a 12000 [uw/cm?] will
reduce the exposure time to about 20 minutes, (In
this case, the integrated does is 12000 [uw/cm?] x
(20 x 60) [sec.] = 15 [w-sec/cm?].)

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

by applying TTL level signal to all inputs.

N:NAMES (NUMBER) CE OE Vep Vee Op ~O7 POWER
MODE (20) (22) m (28) (11~13,15~19)
. Read L L Data Out Active
R
(Te:"; ?Zegat'g';o & | Outout Deselect * H 5V 5V | High Impedance Active
~ Standby H * High Impedance Standby
. Program L H Data In Active
P —
(_‘rng:a{g ?gsgtlon Programnhibit H * 21V 6V High Impedance Active
- Program Verify L L Data Out Active
Note: H; V), L; Vi, *;Viqor VL
'READ MODE
The TC57256D has two control functions. The all addresses.
chip enable (CE) controls the operation power and The CE to output valid (tcg) is equal to the

should be used for device selection.

The output enable (OE) control the output
buffers, independent of device selection. Assuming
that CE = OE = V|, the output data is valid at the
outputs after address access time from stabilizing of

address access time (tacc).

Assuming that CE = V) and all addresses are
valid, the output data is valid at the outputs after
toe from the falling edge of OE.
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Assuming that CE = V| or OE = V|, the outputs
will be in a high impedance state. So two or more
TC572560D's can be connected together on a common

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 reduce the operating current

PROGRAM

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

Therefore the program operation is to introduce
“O's"” data into the desired bit locations by electri-
cally programming.

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

PROGRAM INHIBIT MODE
Under the condition that the program voltage
(+21V) is applied to Vpp terminal, a high level CE
input inhibits the TC57256D from being programmed.
" Programming of two or more TC57256Ds in
parallel with different data is easily accomplished.

HIGH SPEED i’ROGRAMMING 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 (+21V) is applied to
the Vpp terminal with Vcc = 6V.

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

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

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

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

The TC57256D is in the programming mode when
the Vpp input is at 21V and CE is at TTL-Low under
OE = V4.

The TC57256D can be programmed any location
at anytime eitehr individually, sequentially, or at
random.

The varify is accomplished with OE and CE at
VL.

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

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

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

When programming has been completed, the data
in all addresses should be varified with Vec = Vpp
=5V,

This high speed program algorithm allows the pro-
gramming of the TCb57256D to be accomplished
within one and a half minutes (typ.).
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START

ADDRESS =
START ADDRESS

DATA = FF? Yes
NO
i ]

| PRocrAM 1ms PuLSE |

OKE
ADDRESS = OVERPROGRAM X PULSES OF 1msec
NEXT ADDRESS OR ONE PULSE OF Xmsec DURATION
‘L
OK

NO

Vee =56.0v
Vpp = 6.0V

READ
ALLBYTE

FAIL
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code from TC57256D which
facturer and device type.

The programming eguipment may reads out
manufacturer code and device code from TC57256D
by using this mode before program operation and
automatically set program voltage (Vpp) and algorithm,

Electric Signature mode is set up when 12V is

identifies its manu-

applied to address line Ag and the rest of address
lines is set to Vj_ in read operation. Data output in
this conditions is manufacturer code. Device code
is identified when address Ao is set to V|q. These
two codes possess an odd parity with the parity bit
of MSB (O7).

The following table shows electric signature of
TC57256D.

PINS Ao O7 Oe Os Oa4 O3 02 (o} Oo HEX.
SIGNATURE (10) (19} (18) (17) (16) (15) (13) (12) (1) 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 o
A1 — As, A — A, CE,OE = V|

37.7 MAX. Unit In mm
8.9 TYP.
28 27 26 25 24 (23 22 212019 18 17 16 15
R pty o e e e
/ZLENNE NN BN SES SN LN R
%
/J\ .
-]
RO.64 3
1 2 3 4 5 6 7 8 910 11 12 13 14
X
<
b3
o | 15,24 0.3 |
n
]
1
- 0251818
- .
° 1.3 +0.256
+l L T .
o +0.15
© 0.46 5’10 17.4 MAX.
) ]
Note 1 Note 2

Note: 1. Each lead pitch is 2.54mm. All leads are ocated within 0.25mm of their true longitudinal position with
respect to No. 1 and No. 28 leads.
2. This value is meesured at the end of leads.

3. All dimensions are in millimeters.
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DESCRIPTION

TMM2464AP

The TMM2464AP/AF is a 8,192 word X 8 bit one time programmable read only memory,

and molded in a 28 pin plastic DIP.

The TMM2464AP/AF's access time is 200ns, and has low power standby mode which reduces
the power dissipation without increasing access time.
The electrical characteristics and programming method are the same as U.V. EPROM

TMM2764AD's.

Once programed, the TMM2464AP/AF can not be erased because of using plastic DIP

without transparent window.

FEATURES

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

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

* Low power standby mode: CE
* Output buffer control : OE
* Fully static operation

[PIN CONNECTION} (TOP VIEW)

High speed programming mode
Single location programming
Three state outputs

¢ Inputs and outputs TTL compatible
* Compatible with TMM2764AD and ROM

TMM2365P, TC5365P..
28 PIN standard plastic package
: TMM2464AP

28 PIN flat package: TMM2464AF

BLOCK DIAGRAM

Vertl Vee
A12Q2 pe3's Vpp GND Vgg 00 01 0203 04 05 06 G7
A70s e AR SRS R 0 0 A R A A R
A6 Qs A8 Zo— 5E , CRand PGM
As(s A9 TE o— CIRCUIT =  OUTPUT BUFFERS
L& All TG o
A3 Q7 TE { ‘ ‘1'
az (e 410 :{J b o 5 | conumw | 32 | coLuMN I/0
A1 Qs TE A2 & DECODER| CIRCUIT
A3 o
aoho o7 AL o = l }
00 0s A5 o R
o1 o pepe - ROW MEMORY CELL
oz o3 ago— 2 L8 28, ARRAY
GND Rr s é DECODER 81928 bits
£11 o—
PIN NAMES Al2 o
A0~ Al12[ Address Inputs [MODE SELECTION]
00 07 | Outputs (Inputs) PIN |PGM|CE | OF |VpR |Vcc| 0007 POWER
CE Chip Enable Input{|MODE (27)1(20)(22)] (1) {(28) (11~ 13,15+ 19
og |Output Enable Read H|L|L Data Out ]
Input Active
—_— Program Control Output Deselect| * * | H | 5V | 5V |High Impedance
Input Standby * Hi| * High Impedance [Standby
N.C. |No Connmection Program L |L| = Data In
Vpp |Frogram Supply * | 8| % High Impedance
Voltage Program Inhibit 12,5V 6V - P Active
Vee Vce Supply H L] H High Impedance
Voltage (+5V) Program Verity { H | L | L Data Out
GND | Ground %: H or L
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MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Vee Vcc Power Supply Voltage -0.6~7.0 v
Vpp Program Supply Voltage -0.6"%14.0 v
VIn Input Voltage -0.6"7.0 v
Vout Output Voltage -0.617.0 v
Pp Power Dissipation 1.5 W

TsoLpEr | Soldering Temperature » Time 260 - 10 °C * sec
Tsrre. Storage Temperature -55%150 °c
Topg. Operating Temperature 0~ 70 °c

READ OPERATION

D.C. RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vi Input High Voltage 2.0 - Vee+1.0
VIL Input Low Voltage -0.3 - 0.8 v
Vee Vcc Power Supply Voltage 4.75 5.00 5.25
Vpp Vpp Power Supply Voltage 2.0 Vee Vee+0.6

D.C. and OPERATING CHARACTERISTICS

(Ta=0~ 70°C, Vpc=5V+5%, Unless otherwise noted)

SYMBOL PARAMETER TEST CONDITION MIN. | TYP. | MAX.|UNIT
Iz Input Current Vin=0~ Vee - -~ | %10 | uA
Icca Supply Current (Standby) CE=V1y - - 30 | mA
Icco Supply Current (Active) CE=Vqy, - ~ 100 | mA
Vou Output High Voltage Ioy=-400uA 2.4 - -

VoL Output Low Voltage Io=2.1mA - - 0.4 | V
Ipp1 | Vpp Current Vpp=0~ V0.6 - - | 10 | nA
I10 Output Leakage Current Vour=0.4V~ Veg ‘ - - +10 | uA
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A.C. CHARACTERISTICS

(Ta=0~ 70°C, Vg=5V+5%, Vpp=2.0V~ Vpet0.6V, Unless otherwise noted)

SYMBOL PARAMETER MIN. MAX. UNIT
tace Address Access Time - 200 ns
tep CE to Output Valid - 200 ns
toE OE to Output Valid - 70 ns
tpeM PGM to Output Valid - 70 ns
tpF1 CE to Output to High-Z 0 60 ns
tDF2 | OF to Output to High-Z 0 60 ns
tpF3 | BGA to Output High-Z 0 60 ns
ton Output Data Hold Time 0 - ns

AC TEST CONDITIONS

* Output Load
¢ Input Pulse Rise and Fall Times
* Input Pulse Levels

Timing Measurement Reference Level:

CAPACITANCE * (Ta=25°C, f=1MHz)

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

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

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. | UNIT
CiN Input Capacitance Viy=0V - 6 pF
Cour | Output Capacitance Voyr=0v - 12 | pF

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

TIMING

= N\ OH//////////
- /77T
- 777 | TTOINT
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HIGH SPEED PROGRAM OPERATION

D.C. RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vig Input High Voltage 2.0 - Veetl.0 \
ViL Input Low Voltage -0.3 - 0.8 v
Vee Veoc Power Supply Voltage 5.75 6.0 6.25 A
Vpp Vpp Power Supply Voltage 12.0 12.5 13.0 v

D.C. and OPERATING CHARACTERISTICS

(Ta=25£5°C, Vo=6V+0.25V, Vpp=12.5V0.5V)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. | UNIT
Iur Input Current VIn=0~ Vcc - - +10 TN
Vor Output High Voltage Iog=-400uA 2.4 - ] - v
VoL Output Low Voltage IorL=2.1lmA - - 0.4 v
Ice Vee Supply Current - - - 100 mA
Ippy Vpp Supply Current Vpp=13.0V - - 50 mA

A.C. PROGRAMMING CHARACTERISTICS (Ta=25£5°C, Vcc=6V£0.25V, Vpp=12.5Vi0.5V)

SYMBOL PARAMETER TEST CONDITION| MIN. | TYP, | MAX. | UNIT
tas Address Setup Time - 2 - - us
tAH Address Hold Time - 2 - - s
tees CE Setup Time - 2 - - us
tCEH CE Hold Time - 2 - - us
tps Data Setup Time - 2 - - us
tpH Data Hold Time - 2 - - us
tys Vpp Setup Time - 2 - - us
trw Program Pulse Width - 0.951 1.0 1.05 | ms
tOPW | Additional Program Pulse Width Note 1 2.85| 3.0 |78.75| ms
toE OE to Output Valid - - - 100 | ns
tpr2 OE to Output in High-Z CE=VIL - - 90 | ms

A.C. TEST CONDITIONS

* Output Load
* Input Pulse Rise and Fall Time
* Input Pulse Levels

* Timing Measurement Reference Level

Note 1:

: 1 TTL Gate and C;, (100pF)

10ns Max.
0.45V and 2.4V
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Input 0.8V and 2.0V, Output 0.8V and 2.0V

topw depend on the program pulse width which is required in the initial
program.




TIMING WAVEFORMS (HIGH SPEED PROGRAM)

ADDRESSES X K

taS TaH

= NNy S I 1/

5?'____d// \x
Din N D
00~07 UNKNOWN>—<_S%E_3LE }—-—{ v U5 H Dijp STABLE

tps oz tprz | tps

BGH o JX

_R
-

TFW Topw
L L
7 ' '
Vep M/ tys l
PROGRAM
DROGRAM VERIFY PROGRAM

INITIAL PROGRAM ADDITIONAL PROGRAM

Note: 1. Vcc must be applied simultaneously or before Vpp and cut off
simultaneously or after Vpp.

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

|
2. Removing the device from socket and setting the device in socket
overshoot voltage of its pulse should not be exceeded 14V.
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OPERATION INFORMATION

The TMM2464AP/AF's six operation modes are listed in the following table.
Mode selection can be achieved by applying TTL level signal to all inputs.
In the read operation mode, a single 5V power supply is required and the
levels required for all inputs are TTL.

CE | OF | Vpp | Ve 00~ 07 POWER
. (27){€20) | (22){ (1) [(28) {(11~ 13, 15~ 19)
READ Read H L L Data Out Active
OPERATION Output Deselect * 5V 5V [High Impedance Active
(Ta=0~ 70°C) | standby * | H High Impedance | Standby
Program L * Data In Active
PROGRAM
* H * High Impedance Active
OPERATION Program Inhibit 12.5v| 6V
H L H High Impedance Active
(Ta=25:5°C) - .
Program Verify H L L Data Out Active

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

READ MODE

The TMM2464AP/AF has three control functions. The chip enable (CE) controls
the oparation power and should be used for device seleccion.
The output enable (JE) and the program control (PGM) control the output buffers,
independent of device selection.
Assuming that CE=0E=VIT, and PGM=Vip, the output data is valid at the outputs
after address access time from stabilizing of all addresses.
The TE to output valid (tCg) is equal to the address access time (tacc).
Assuming that CE=Vyy, PGM=Viy and all addresses are valid, the output data is
valid at the outputs after tog from the falling edge of OE.
And assuming that CE=0E=V[ and all addresses are valid, the output data is valid
at the outputs after tpgy from the rising edge of PGM.

OUTPUT DESELECT MODE

Assuming that CE=Viyg or OE=Vyy, the outputs will be in a high impedance state.
So two or more TMM2464AP/AF can be connected together on a common bus line.
When CE is decoded for device selection, all deselected devices are in low power
standby mode.

STANDBY MODE

The 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 operating current from 100mA to 30mA, and then the
outputs are in a high impedance state, independent of the OFE and the PGM inputs.
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PROGRAM VERIFY MODE

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

on the programmed bits.
The verify is accomplished with OE and CE at Vyj and PGM at Viy.

PROGRAM INHIBIT MODE

Under the condition that the program voltage (+12.5V) is applied to Vpp
terminal, a high level CE or PGY input inhibits the TMM2464AP/AF from being
programmed. Programming of two or more TMM2464AP/AF in parallel with different
data is easily accomplished. That is, all inputs except for CE or PGM may be
commonly connected, and a TTL low level program pulse is applied to the CE and
PGM of the desired device only and TTL high level signal is applied to the

other devices.

HIGH SPEED PROGRAMMING MODE

The device is set up in the high speed programming mode when the program-
ming voltage (+12.5V) is applied to the Vpp terminal with Vge=6V and ?ﬁﬁEVIH.
The programming is achieved by applying a single TTL low level lms pulse the
PG input after addresses and data are stable. Then the programmed data is '
verified by using Program Verify Mode.
If the programmed data is not correct, another program pulse of lms is applied
and then programmed data is verified. This should be repeated until the pro-
gram operates correctly (max. 25 times).
After correctly programming the selected address, one additional program pulse
with pulse width 3 times that needed for programming is applied.
When programming has been completed, the data in all addresses should be

verified with Vc=Vpp=5V.
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HIGH SPEED PROGRAM MODE FLOW CHART

ADDRESS =
START ADDRESS

ADDRESS = OVERPROGRAM 3X PULSES OF 1lmse
NEXT ADDRESS OR ONE PULSE OF 3Xmsec DURATION
‘&
[0):9
NO

Voo = 50V
Vpp = 5.0V




[ELECTRIC SIGNATURE MODE]

Electric signature mode allows to read out a code from TMM2464AP/AF
which identifies its manufacturer and device type.
The programming equipment may reads out manufacturer code and device code from
TMM2464AP/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 Vyj, 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 TMM2464AP/AF.

PINS AO 07 06 05 04 03 02 01 00 HEX
SIGNATURE (10) [ (19) | (18) | (A7) | (16)|(15) |(13) | (12) | (11) | DATA
Manufacture Code | Vyj, 1 0 0 1 1 0 0 0 98
Device Code Vin 0 1 0 1 | o 0 1 0 52

Notes: A9=12V%0.5V
Al~ A8, Al0~Al12, TE, DE=Vyp, PGN=Vig
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OUTLINE

28
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A L L

DRAWINGS (TMM2464AP)
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R1.5(.059)
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15.24(600)TYP.
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0.5(.020)MIN.
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Note 1.
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Fach lead pitch is 2.54mm. A1 leads zre located within 0.25mm
of their true longitudinal position with respect No.l and No.28

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

All dimensions are in millimeters.
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OUTLINE DRAWINGS (TMM2464AF) Unit in mm (inches)
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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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TMM24128AP

DESCRIPTION

The TMM24128AP/AF is a 16,384 word x 8 bit one time programmable read only memory,
and molded in a 28 pin plastic DIP., TMM24128AP/AF's access time is 200ms, 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 TMM27128AD's. Once programed, the TMM24128AP/AF can nct be erased because of
using plastic DIP without transparent window.

FEATURES

+ Single 5 volt power supply « Single location programming

« Fast access time: 200ns (Max.) +« Three state outputs

*. Power dissipation: 100mA (active current) Max. * Inputs and outputs TTL compatible
30mA (standby current) Max. * Compatible with TMM27128AD and

+ Low power standby mode: CE MASK ROM TMM23128P
_* Output buffer comtrol : OE » 28 PIN standard plastic package
* Fully static operation ) :TMM24128AP
+ High speed programming mode » 28 PIN flat package: TMM24128AF
PIN CONNECTION| (TOP VIEW)
—\_ BLOCK DIAGRAM
vepl1 2 Voo Vpp OND Vgg 00 01 0203 04 05 06 Q7
1202 g1 BiresT g
a7l 26013 5To—t T i ? LT ? ? l | T
A4 2500 A8 o— OE , CEand FGM
As0s 24P a9 ngo_‘ CIRCUIT OUTPUT BUFFERS
A¢ls 23411 i ! }
asg” 22008 A0 O
2218 2lsma alo— _ 8. cunomw (824 coruwy 10
ado 20h3E ﬁo— g DECODER CIRCUIT
aof10 10007 A4§ E i i
ooflnl 18106 ﬁgo__ a
01012 17p os A7 a MEMORY CELL
02118 161 04 Agg:l § g.| RoOW |512 ARRAY
oNDl 14 15003 ato] § DECODER 16384 X 8 bit
Allo— <
A5
PIN NAMES
A0~ Al3 |Address Inputs
DO~ D7 |Outputs (Inputs) (MODE SELECTION]
zz  |Chip Enmable PIN [PGM | CE |OE |Vpp (Vg | 00~O7 | o o
Input MODE @27HI(20)[(22)[ (1) |(28)[{(11 13,15~ 19)
— Output Enable Read H L L Data Out ,
OE Input Active
P Output Deselect| * * H |5V |5V [High Impedance
poy |Frogram Control ||Standby * | H| * High Impedance | Standby
Input
S 5 Program L L * Data In
v rogram Supply * * N :
PP | Voltage Program Inhibit H o suley Ligh Impedance |, ive
v VCC Supply H L H High Impedance
cc Voltage (+5V) Program Verify | H L 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 v
Vpp Program Supply Voltage -0.6~ 14,0 v
VIN Input Voltage -0.61,7.0 v
Vourt Output Voltage -0.617.0 \
Py Power Dissipation 1.5 W
Tsorprr | 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
Vig Input High Voltage 2.0 - Veet+l.0 v
V1L Input Low Voltage -0.3 - 0.8 v
Vee Vcc Power Supply Voltage 4.75 5.00 5.25 v
Vpp Vpp Power Supply Voltage 2.0 Vee Vect0.6 v

D.C. and OPERATING CHARACTERISTICS

(Ta=0~ 70°C, Vee=5V+5% Unless otherwise noted)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
I Input Current ViN=0~ Ve - - +10 ua
Icc1  {Supply Current (Standby) CE=V1y - - 30 mA
Icc2  {Supply Current (Active) - CE=Vyg - - 100 mA
Vou Output High Voltage Iog=-400uA 2.4 - -

VoL Output Low Voltage IoL=2.1mA - - 0.4
Ipp; [Vpp Current Vpp=0~ Veet0.6 - - +10 uA
Lo Output Leakage Current Vour=0.4V~ Vg - - +10 uA

AN




s

g
i .
Fhamin

A.C. CHARACTERISTICS
(Ta=0~ 70°C, Vgg=5V£5%, Vpp=2.0V~ Vcct0.6V, Unless otherwise noted)

SYMBOL PARAMETER MIN. MAX. { UNIT
tacce Address Access Time - 200 ns
tee CE to OQutput Valid - 200 ns
toE OE to Output Valid - 70 ns
tpeM PGM to Output Valid - 70 ns
tDF1 | CE to Output in High-Z 0 60 | ns
tpr2 OE to Output in High-Z 0 60 ns
tpF3 PGM to Output in High-Z 0 60 ns
ton Output Data Hold Time 0 - ns

A.C. TEST CONDITION

* Output Load
* Input Pulse Rise and Fall Time 10ns Max.

» Input Pulse Levels 0.45V to 2.4V

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

1 TTL Gate and Cp=100pF

e as o0

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 VouT=0V - g 12 pF

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

TIMING WAVEFORMS

somns __ X
M R 7/

= 2777777777
= 7777 | e
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HIGH SPEED PROGRAM OPERATION

D.C. RECOMMENDED OPERATING CONDITIONS -

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vi Input High Voltage 2.0 - Vcetl.0 v
VIiL Input Low Voltage _ -0.3 - 0.8 v
Vee Vcc Power Supply Voltage 5.75 6.0 6.25 v
Vpp Vpp Power Supply Voltage 12.0 12.5 ©13.0 v
D.C. and OPERATING CHARACTERISTICS . (Ta=25%5°C, V(gc=6V+0.25V, Vpp=12.5V+0.5V)
SYMBOL PARAMETER TEST CONDITION MIN.| TYP. MAX. | UNIT
ILt Input Current ViN=0~ Ve - - +10 | pA
Vor Output High Voltage IoH=-400uA 2.4 - - v
Vor Output Low Voltage Iop=2.1mA - - 0.4 v
Icc Ve Supply Current - - - 100 mA
Ippa Vpp Supply Current Vpp=13.0V - - 50 mA
A.C. PROGRAMMING CHARACTERISTICS (Ta=25+5°C, VcC=6V+0.25V, Vpp=12.5V+0.5V)
SYMBOL PARAMETER TEST CONDITION |MIN. TYP.| MAX. | UNIT
tAs Address Setup Time - 2 - | - us
Al Address Hold Time - 2 - - us
tcES CE Setup Time - 2 - - us
tezn CE Hold Tize - 2 - - uS
tps Data Setup Time - 2 - - us
tpH Data Hold Time - 2 - - us
tys Vpp Setup Time - 2 - - us
tew Program Pulse Width - 0.95 1.0 1.05| ms
topw | Additional Program Pulse Width Note 1 2.85 | 3.0 {78.75| ms
tog - | OE to Output Valid - - - 100 | ns
tpr2 OE to Output in High-Z CE=V1L - - 90 | ns

A.C. TEST CONDITIONS

Output Load
Input Pulse Rise and Fall Time
Input Pulse Levels

Timing Measurement Reference Level:

10ns Max.
0.45V and 2.4V

e oo oo

Input 0.8V and 2.0V,

1 TTL Gate and Cp (100pF)

Output 0.8V and 2.0V

Note 1: topy depens on the program pulse width which is required in the initial

program,
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TIMING WAVEFORMS (HIGH SPEED PROGRAM)

b ad
ADDRESSES }(
A

PGM

tas TN
SNV I,
fess topg
—
OE / \
toB
D N
00~07 UNKNOWNH STABLE 5—'{ VALID H Din STABLE e
4
tpg | tor tpFz| tDs toH
' i
-‘x /
Iow tomw

VeP M — tys

INITIAL FROGRAM

ADDITIONAL FROGRAM

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 Vpé supply voltage is permitted up to 14V for program opera-
tion, 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 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.

PCM | CE | OE |Vep |Vce 00~ 07 POWER
(27) 1 (20) | (22) | (1) [ (28)] (11~13, 15~19)
READ Read H | L |L Data Out Active |
OPERATION Output Deselect * * H |5V 5V |High Impedance Active
(Ta=0 ~, 70°C) Standby * H * High Impedance Standby
PROGRAM Program L L * Data In Active
OPERATION Program Inhibit * 1 * 12,5V| eV High Impedance Active
(Ta=25+5°C) H L H High Impedance Active
Program Verify H L L Data Out Active

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

READ MODE

The TMM24128AP/AF has three control functions. The chip enable (CE) controls
the operation power and should be used for device selectiom.
The output enable (0E) and the program control (PGM) control the output buffers,
independent of device selecticn.
Assuming that CE=0E=Vyj, and PGM=Vyy, 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 (tacc).
Assuming that CE=Vyp, PGM=Viy 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=Vip, 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 0E=Vyy, the outputs will be in a high impedance state.
So two or more TMM24128AP/AF can be connected together on a common bus line.
When CE is decoded for device selection, all deselected devices are in low power
standby mode,

STANDBY MODE

The TMM24128AP/AF has a low power standby mode controlled by the CE signal.
By applying a TTL high level to the CE input, the TMM24128AP/AF is placed in the
standby mode which reduce the operating current from 100mA to 30mA, and then the
outputs are in a high impedance state, independent of the OE and the PGM inputs.

AR —



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 Vyp, and PGM at Vry.

PROGRAM INHIBIT MODE

Under the condition that the program voltage (+12.5V) is applied to Vpp
terminal, a high level CE or PGM input inhibits the TMM24128AP/AF from being
programmed. Programming of two or more TMM24128AP/AF in parallel with different
data is easily accomplished. That is, all inputs except for CE or PGM may be
commonly connected, and a TTL low level program pulse is applied to the CE and
PGM of the desired device only and TTL high level signal is applied to the other
devices.

HIGH SPEED PROGRAMMING MODE

The device is set up in the high speed programming mode when the programm-
ing voltage (+12.5V) is applied to the Vpp terminal with Vgc=6V and PGM=Vpj.
The programming is achieved by applying a single TTL low level lms pulse the
PGY input after addresses and data are stable. Then the programmed data is
verified by using Program Verify Mode.

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

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

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

START

ADDRERR =
START ADDRESS

DATA=FPF?

[ PROGRAM 1ms PuLsE )

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

NG
VERIFY 1
OK
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[ELECTRIC SIGNATURE MODE]

Electric signature mode allows to read out a code from TMM24128AP/AF which
identifies its manufacturer and device type.
The programming equipment may reads out manufacturer code and device code from
TMM24128AP/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 Vyp in read operation. Data output in this con-
ditions is manufacturer code. Device code is identified when address A0 is set
to Vig. These two codes possess an odd parity with the parity bit of MSB (07).
The following table shows electric signature of TMM24128AP/AF.

PINS | A0 07 06 05 04 03 02 o1 00 HEX.
SIGNATURE (10) | (19) | (18) | (17) |(16) |(15) (13) | (12) | (11) | DATA
Manufacture Code | Vyy, 1 0 0 1 1 0 0 0 98
Device Code Vin 1 1 0] 1 (o] 0 1 1 D3

Notes: A9=12V+(0.5V
Al~ AB, A10~Al3, CE, CE=Vyp, FGN=Vig
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OUTLINE DRAWINGS (TMM24128AP)
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of their true longitudinal position with respect No.l and No.28

leads.

Each lead pitch is 2.54mm.

—500—

All dimensions are in millimeters.
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TMM24128AP

Unit in mm (inches)

QUTLINE DRAWINGS (TMM24128AF)
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: ‘32,;

D X 8 BIT ONE TIME
PROGRAMMABLE READ ONLY MEMORY

SILICON STACKED GATE MOS

DESCRIPTION

TMM24256AP/AF

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

plastic Package.

The TMM24256AP/AF’s access time is 200ns, and has low power standby mode which reduces the power dissipation
without increasing access time.
The electrical characteristics and programming method are the same as U.V. EPROM TMM27256AD’s.

Once programmed, the TMM24256AP/AF can not be erased because of using plastic DIP without transparent window.

FEATURES

® Fast access time : 200ns
® Low power dissipation

Active :

100 mA

Standby : 30 mA
e Single 5V power supply

Fully static operation

High speed programming mode

Inputs and outputs TTL compatible

Pin compatible with ROM TC53257P, TMM23256P,

EPROM TMM27256D/AD and TC57256D

Standard 28 pin DIP plastic package : TMM24256AP
Plastic Flat Package

: TMM24256AF

BLOCK DIAGRAM

PIN CONNECTION (TOP VIEW)
ST
Vep O 1 281 Vce
Aq2 qz2 27 0 A4
A7 O3 26 P A3
Ag O 4 250 Ag
A5 (05 24 0 Ag
Aq O 6 23 A4
Az} 7 221 OE
A2 8 210 Ao
AL o 200 CE
Ap g 10 191 07
0p g 11 181 0p
01012 17 0 Os
02013 160 04
GND ] 14 150 03
PIN NAMES
Ap~Aqa Address Inputs
0p~07 Outputs (inputs)
CE Chip Enable Input
OE Output Enable Input
Vpp Program Supply Voltage
Vee Ve Supply Voltage (+5V)
GND Ground

Vpp GND Voo 0g 01 02 03 04 05 0g O7
[e]
= ¥y § 9 § 9999
OE,CE
oE SFRbUIT - OUTPUT BUFFERS
i i P4
Ao o—
6 64
A1 o— COLUMN COLUMN 1/O
A2 0 7» DECODER [ 7> CIRCUIT
v g
o— w
As o— it J *
As 0~ 3R
A7O— o |9 row 512 MEMORY CELL
780 & I pecopen [ ARRAY
Ag O— 32,7688 bits
A0 O— 8
Al O— <
Aq2 O—
A1z O—
A1q4 O
MODE SELECTION
PIN [CE |OE |vpp |Vce 0p0~07 POWER
MODE (20) ((22) [(1) [(28) (11~13, 15~19)
Read L L Data Qut Active
Output Deselect * 5v 5V |High Impedance
Standby H High Impedance Standby
Program L H Data In
Program Inhibits H H 125V |86V |High Impedance Active
Program Verify * L Data Out

*HorlL
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MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Vee Vg Power Supply Voltage —0.6~7.0 \
Vpp Program Supply Voltage —0.6~14.0 \Y
VIN Input Voltage —0.6~7.0 \
Vijo Input / Output Voltage -0.6~7.0 \
Pp Power Dissipation 1.5 w
TSOLDER Soldering Temperature 260-10 °C-sec
T3TG Storage Temperature -55~150 °C
ToPR Operating Temperature 0~70 °C
READ OPERATION
D.C. RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
ViH Input High Voltage 2.0 Vcct1.0 \
ViL Input Low Voltage —-0.3 - 0.8 \
Vee Vg Power Supply Voltage 475 5.00 5.25 \
Vpp Vpp Power Supply Voltage 2.0 Ve Vec+0.8 \%
D.C. and OPERATING CHARACTERISTICS (Ta=0~70°C, VCcC=5V+5%)

SYMBOL PARAMETER CONDITION MIN. TYP. MAX. UNIT
L1 Input Current VIN=0~VcCc - - +10 A
Icct Supply Current (Standby) CE =V|y - - 30 mA
lcc2 Supply Current (Active) CE =V - - 100 mA
VOH Output High Voltage IOH=—400uA 24 - - v
VoL Output Low Voltage loL=2.1TmA - - 0.4 v
Ippq Vpp Current Vpp=0~Vgc+0.6V - - +10 MA
ILo OQutput Leakage Current VoyTt=04V~Vce - - +10 A
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TMM24256AP/AF

A.C. CHARACTERISTICS (Ta=0~70°C, VCC=5V+5%, Vpp=2.0V~VCC+0.6V)

SYMBOL PARAMETER TEST CONDITION MIN. [ MAX. [ UNIT
tacc Address Access Time CE=0E=V,_ - 200 ns
tce CE to Output Valid OE=V|_ - 200 ns
toE OE to Output Valid CE=V;_ - 70 ns
tDF1 CE to Output in High-Z OE=v)_ 0 60 ns
tpF2 OE to Output in High-Z CE=V|_ 0 60 ns
toH Output Data in Hold Time CE=0E=V)_ o] - ns

A.C. TEST CONDITIONS

e OQOutput Load : 1 TTL Gate and C.=100 pF

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

® Input Pulse Level 1 0.45V~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 [} pF
Cout Output Capacitance Voyut=0V - 8 | 12 oF

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

TIMING WAVEFORMS
(READ)

Ao~A14
tOH
tCE
CE
tDF1
< [OE -
OE
tace _ tpF2
(= >
HI HIGH Z
0p~07 SHZ DATA OUTPUTS

I~aY~
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PROGRAM OPERATION

D.C. RECOMMENDED OPERATING CONDITIONS

SYMBOL ARAMETER MIN. TYP. MAX. UNIT
VIH Input High Voitage 20 - Veet+1.0
ViL Input Low Voltage -0.3 - 0.8
Vee Ve Power Supply Voltage 5.756 6.0 6.25 v
Vpp Vpp Power Supply Voltage 120 125 13.0
D.C. and OPERATING CHARACTERISTICS (Ta=25+5°C, VcCc=6V+0.25V, Vpp=12.5V+0.5V)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
N Input Current VIN=0~V¢ce - - +10 HA
VOH Output High Voltage loH=—400uA 24 - - \
VoL Output Low Voltage loL=2.1mA - - 04 \"
lce Ve Supply Current - - - 120 mA

A lPP2 Vpp Supply Current Vpp=13.0V - - 50 mA
Vip A9 Auto Select Voltage - 11.5 120 12.5 \
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
tAH Address Hold Time - 2 - - s
toES TE Setup Time - 0 - - ns
tCEH CE Hold Time - 0 - - ns
toes OE Setup Time - 2 - - us
tps Data Setup Time - 2 - - us
toH Data Hold Time - 2 - - us
typs Vpp Setup Time - 2 - - s
tvcs Vgc Setup Time - 2 - - us
tpw Initial Program Pulse Width CE=Vj, CE=V|y 0.95 1 1.05 ms
topw Overprogram Pulse Width Note 1 2.85 3 78.75 ms
toE OE to Output Valid CE=V|H - - 150 ns
tpFp OE to Output in High-Z CE=V|H - - 130 ns

A.C. TEST CONDITIONS

Output Load

Input Pulse Rise and Fall Times
Input Pulse Levels

Timing Measurement Reference Level

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

0.45V~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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TIMING WAVEFORMS (PROGRAM)
(Vcc=6V=0.25V, Vpp=1 2.5V+0.5V)

Ap~A14 x
tas tPw tAH
CE
topw tCEH ICES |
t
OES < DFP
OE /
.y | tos tDH toe
0p~07 ———————— DN STABLE DouT VALID
tvps
Vpp --/L
Vee / _ tcs PROGRAM PROGRAM VERIFY

Note 1.VcG 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 voitage over 14V
should not be applied to the Vpp terminal. When the switching pulse voitage is applied to the

Vpp terminal, the overshoot voltage of its pulse should not be exceeded 14V.
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OPERATION INFORMATION

The TMM24256AP/AF’s six operation modes are listed in the following table. Mode selection can be
achieved by applying TTL Ieyel signal to all inputs.

PIN NAMES (NUMBER) CE OE Vpp Vce 09~07 POWER
MODE (20) (22) (1) (28) (11~13, 15~19)
Read O Read L L Data Out Active
i
ea peration Output Deselect * H 5V 5V High Impedance Active
(Ta=0~70°C) -
Standby H * High Impedance Standby
o Program L H Data In Active
P .
rogram Operation Program Inhibit H H 12.5V BV High Impedance Active
(Ta=25+5°C) - "
Program Verify * L Data Out Active

Note: H; VW, L; VL, * VIH or V)i

READ MODE

The TMM24256AP/AF has two control functions. The chip enable (CE) controls the operation power
and should be used for device selection.
The output enable (OE) control the output buffers, independent of device selection. Assuming the
CE=0E=V|L, 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=V|_ and all addresses are valid, the output data is valid at the outputs after tQg from
the falling edge of OE.

OUTPUT DESELECT MODE

Assuming that CE=V|H or OE=V|H, the outputs will be in a high impedance state. So two or more
TMM24256AP/AF’s can be connected together on a common bus line. When CE is decoded for device
selection, all deselected devices are in low power standby mode.

STANDBY MODE

The TMM24256AP/AF has a low power standby mode controlled by the CE signal. By applying a
high level to the CE inputs, the TMM24256AP/AF is placed in the standby mode which reduces the
operating current to 30mA from 100mA (about 70% reduction) and the outputs are in a high impedance
state, independent of the OE inputs.

Mo



TMM24256AP/AF

PROGRAM MODE

Initially, when received by customers, all bits of the TMM24256AP/AF are in the “1” state which is
erased state.
Therefore the program operation is to introduce “O’s” data into the desired bit locations by electrically
programming.
The TMM24256AP/AF is in the programming mode when the Vpp input is at 12.5V and CE is at TTL-
Low level under OE=V|H.
The TMM24256AP/AF can be programmed any location at anytime either individually, sequentially, or at
random.

PROGRAM VERIFY MODE

The verify mode is to check that desired data is correctly programmed on the programmed bits.
The verify is accomplished with OE at V| and CE at V|H or V|L.

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 TMM24256AP/AF from being programmed.
Programming of two or more TMM24256AP/AF’s in parallel with different data is easily accomplished.
That is, all inputs except for CE and OE may be commonly connected, and a 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 Vog=6V.

The 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 by using Program Verify Mode.
If the programmed data is not correct, another program pulse of 1ms is applied and then the
programmed data is verified. This should be repeated until the program operates correctly (max. 25
times).

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

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

PROGRAM MODE FLOW CHART

START

ADDRESS =
START ADDRESS

Vpp=12

.5V
NO

YES

DATA=FF?

ADDRESS =
NEXT ADDRESS

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

]

<>=
OK g

NO LAST

ADDRESS?

Veg=5.0V
Vpp=5.0V

READ
ALL BYTE

—510—



'ELECTRIC SIGNATURE MODE

Electric signature mode allows to read out a code from TMM24256AP/AF which identifies its

manufacturer and device type.

The programming equipment may read out manufacturer code and device code from TMM24256AP/AF
by using this mode before program operation automatically set program voltage (Vpp) and algorithm.
Electric Signature mode is set up when 12V is applied to address line A9 and the rest of the address
lines are set to V|L for read operation. Data output in this conditions is manufacturer code. Device code
is identified when address AO is set to V|H. These two codes possess an odd parity with the parity bit

of MSB (07)

The following table shows electric signature of TMM24256AP/AF.

07 Og Os5 04 03 02 01 HEX.
SIGNATURE (19) (18) 7 (16) (15) (13) (12) DATA
Manufacture Code 1 0 Q 1 1 0 0 98
Device Code 0 1 o] 1 o] 1 [¢] 54
Notes: A9=12V10.5V
A1~A8, A10~A14, OE=V|L_
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OUTLINE DRAWING (TMM24256AP)

2

&

L ©

o

L
14.2(559)MAX

0.5(020)MIN
¥
\
‘>||

5(197)MAX.

0.5(.020)+0.15(.006)

1.4(.055)%0.15(.006)

2.54(.100)%0.25(.010)

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.

-4 N

3.2(.126)MIN. ‘I I‘

Unit in mm (inches)

15.24(600)TYP.

1 (004
0.25(.010)f8'05((%02))

| 17.4(.685)MAX.



OUTLINE DRAWING (TMM24256AF) Unit in mm (inches)

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

ann aononaoa

o

o

I e

3| 3

@ o

gl 4

2 ]

|= 18.9(.744)MAX. | : % - 11.8(.465)+0.3(012) :I

-

)
1.5(.059)%0.4(.016)
)

1.27(.050)+0.05(.002)

0.43(.017)%0.1(.004)

0.1(.004)£0.1(.004)

Note: Lead pitch is 1.27 and tolerance is +0.12 against theoretical center of each lead that is obtained
on the basis of No. 1 and No. 28 leads.
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64K BIT (8K WORD X 8 BIT) MASK ROM
N-CHANNEL SILICON GATE

TMM2365P

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

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

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

e Single 5V power Supply
® Access Time: 200ns max.
e Power Dissipation
Average Current: 100mA max.
Standby Current: 25mA max.
Input and Output: TTL Compatible

N.c.O? 28(0Vcc
A2 27 CE,/CE{/NC
A3 26 [1CE,/CE,/NC
A¢ O 4 25 bAg OE
As 05 243 Ay .
Ade 5 zpaAy CE\/CE; O—
A7 g 220 GE o
A s o 21 P A CE,/CE,
Ay é 9 ©  20[dCE;/TE, __
Ao O 10 19;07 CE;/CE;
Do 11 183 Ds
D: 12 17{0Ds
D, 13 163 D4
GND 14 153 D3 Ao
Ay
Az
A3
Ao ~ A2 Address inputs Ag
A
Do ~ D4 Data outputs AZ
OE Output enable input A
CE,/CE, .CE,/ . . Ag
CE, .CE,/CE, Chip enable inputs A
N. C. No connection
Vee Power supply terminal
GND Ground

{CEy ~ 3/CEq ~ 3), the operating current is reduced
from 100mA (MAX) to 256mA(MAX). Output Enable
(OE) is effective in preventing data confliction of a
common bus line.

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

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

Three State Outputs: Wired OR Capability
Qutput Buffer Control: OE
Programmable Chip Enable: CE,; /CE;, CE;/CE,
CE3/CE3
Easy Memory Expansion
Compatible with 64K EPROM TMM2764D

Vee  GND

(R

Dy Dy D D3 D4 D5 Dg D4

I

7 TTE99TY

| 2] - -
o ok Eo
2l ol E3 |~ EE |+ ouTPUTBUFFERS
o ze 2
83| |83 33
o o

o

|

PRYTT0PPTQ

§et

COLUMN
5 ) DECORDERS
w
o
w
o ] [32x8
2
[13]
- %)
2 &
b4 [a]
; [+
2 I3 3 5= MEMORY CELLS
« b 256 x 32 x 8
a
o) 2
< 3
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SYMBOL ITEM RATING UNIT
Vee Power Supply Voltage -05~70 \Y
Vin. VouT Input and Output Voltage —-0.5~7.0 \
TorR Operating Temperature 0~70 °C
TsTte Storage Temperature —55~ 150 °c
Tsp Scldering Temperature * Time 260+ 10 °C « sec
Po Power Dissipation (Ta = 70°C) 1.0 w
;. OP (Ta=0~70°C)
SYMBOL PARAMETER CONDITIONS MIN., TYP. MAX. UNIT
ViH Input High Voltage - 2.0 - Veet \
ViL Input Low Voltage - —-0.5 - 0.8 Y
Vee Power Supply Voltage — 4.5 5.0 5.5 \
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
(™ Input High Current Vin = 5.5V - 10 HA
(I8 Input Low Current Vin = GND — -10 MA
VoH Output High Voltage loy = —400uA 2.4 - \
Vor Output Low Voltage loL =3.2mA - 0.4 \%
lLo Output Leakage Current OV £ Vout £ Vee -10 10 MA
lect Standby Current CE =2.0V,CE=0.8V - 25 mA
lcez Average Current tcyc=200nS, loyT=0mA - 100 mA
SYMBOL PARAMETER MIN MAX. UNIT

tace Access Time - 200 ns
tcE Output Delay Time from CE1~3/CE1~3 - 200 ns
toE Output Delay Time from OE - 70 ns
top Output Turn off Delay - 60 ns
tcye Cycle Time 200 - ns

® Qutput Load :1TTL Gate + 100pF ® Timing Measurement Reference Levels :

® [nput Rise and Fall Times (10% ~ 90%) : 5 ns Input ; 1V and 2.0V

® |Input Pulse Levels

:0.8~22v
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SYMBOL

PARAMETER

CONDITIONS MIN. MAX. UNIT
CiN Input Capacitance ViN = A.C. GND — 8 pF
Cout Output Capacitance VouT = A.C. GND - 10 pF
Note: This parameter is periodically sampled and is not 100% tested.
tcvye
Ag ~ App ADDRESS STABLE
tacc
CE, ~3
CE( ~3 (CEy ~3) CE, ~3
tce
* \ /
too
toe
Do ~7 m DATA VALID

Note: tgp is specified from OE or CE/CE, whichever occurs first.

The TMM2365 has self substrate-bias generator
internally. So a minimum

100us time delay is
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required after the application of Vge (4.5 ~ 5.5V)
before proper device operation is achieved.
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R1.5
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<
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N
b
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WY HITH T
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| 374MAX é
. >
X 5 0
<
=
©
+—
H 0.5:0.15 Z
| =z
2.54+0.25 1.4:0.15 0.2MAX. t%
T «

Unit in mm

| 15.24 TYP. i

17.4MAX.

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

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

TMM2366P

The TMM2366P is a 65536 bit fully static read

only memory organized as 8192 words by 8 bits with
a low bit cost, thus being most suitable for use in
programming of production apparatus using micro-
processor.
The TMM2366P also features an automatic standby
power mode. When deselected by Chip Enable (CE/
CE), the operating current is reduced from 100mA
(MAX) to 26mA (MAX).

® Single bV power Supply

® Access Time: 200ns max.

® Power Dissipation
Average Current: 100mA max.
Standby Current: 25mA max.

As1 24 Vee
A2 23[As
As]3 221 As
AsC]4 21841
AsL]s 2 20[3CE/CE
A6 S 19 A0
A7 a 18[1AN
As B 17pDg
Do~ 16pDs
D;J10 15[ Ds
D11 143D,
GenoO]12 13103

L Ap ~ Aja Address inputs
Do ~ D4 Data outputs
CE/CE Chip enable input
Vee Power supply terminal
GND Ground

CE/CE 0—

=n4

Ao
Ay
Az
A3
Aq

A¢
Az
Asg
Ag

Ao O+

Ay

Az O

The TMM2366P is fabricated with ion implanted
N-channel silicon gate technology.

This technology allows a production of high perform-
ance.

The TMM2366P is moulded in a 24 pin standard
plastic package, 0.6 inch in width.

Input and Qutput: TTL Compatible

Three State Outputs: Wired OR Capability
Programmable Chip Enable: CE/CE
Compatible with TMS4764

Vece GND

[

Do Dy D, D3 D43Ds Dg D7

LTI

Output
Buffers

]

Column Decorders

I:[ 32x8

Memory Cells
256 x32x8

Control
Circuit

1

256

U

§P PP PR
Address Input Buffers

Row Decorders

1 O
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ITEM RATING UNIT
Vce Power Supply Voltage —-05~7.0 \Y
Vin. VouT Input and Output Voltage -05~70 \Y
ToPR Operating Temperature 0~70 °c
TsTRG Storage Temperature —55 ~ 160 °c
Tsp Soldering Temperature Time 260+ 10 °C - sec
Po Power Dissipation (Ta = 70°C) 1.0 W
(Ta=0~70°C)

SYMBOL PARAMETER l CONDITIONS MIN. TYP, MAX. UNIT
Vin Input High Voltage - 2.0 - Veet+1 \%
ViL Input Low Voltage = -0.5 - 0.8 \%
Vee Power Supply Voltage - 45 5.0 5.5 \

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
I Input High Current VN = 5.5V — 10 HA
he Input Low Current Vin = GND — -10 MA
Vou Output High Voltage loy = —400uA 2.4 — \%
Vo Qutput Low Voltage loL = 3.2mA — 0.4 \
Lo Output Leakage Current OV £ Vout £ Vee —-10 10 uA
Icet Standby Current CE =20V, CE=0.8V - 25 mA
lec2 Average Current tcye = 200ns, gyt = OmA — 100 mA

—522—



SYMBOL PARAMETER MIN, MAX. UNIT
tacc Access Time — 200 ns
tce Output Delay Time from CE/CE — 200 ns
tob Output Turn off Delay — 60 ns
teye Cycle Time 200 - ns

® Qutput Load :1TTL Gate + 100pF
® |nput Rise and Fall Times (10% ~ 90%) : 5 ns
® [nput Pulse Levels :0.8~22v
® Timing Measurement Reference Levels : Input; 1V and 2.0V
Qutput; 0.8V and 2.0V
[ symBoL PARAMETER CONDITIONS MIN. MAX. UNIT
CiN Input Capacitnace Vin = A.C. GND - 8 pF
CouT Output Capacitance VouTt = A.C. GND — 10 pF
Note: This parameter is periodically sampled and is not 100% tested.
tcye

Ao ~ A2 ADDRESS STABLE X

t

ACC CE
CE/CE CE x

tce top
Do ~ D4 =
DATA VALID >—

POWER ON

The TMM2366 has a self substrate-bias generator
internaly. So a minimum 100 us time delay is
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123456 7889101112
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10° 3
-1

15.24 TYP.

2.54 £0.25

1.4%0.15

Note : Each lead pitch is 2.54mm. Ali leads are located within 0.256mm

to No.1 and No.24 leads.

0.5%0.15
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128K BIT (16K WORD X 8 BIT) MASK ROM
N-CHANNEL SILICON GATE

TMM23128P

'DESCRIPTION

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

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

The TMM23128P also features an automatic

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

e Fully Static Operation e Input and Output TTL Compatible
e 16,384 word x 8 bit Structure e Three State Outputs
e Single 5V Power Supply e Programmable Chip Enable
® tacc = 200ns Max. e Pin Compatible with EPROM TMM27128D
® Topr =0~ 70°C e 28 pin 600 mil. width DIP Plastic Package
® |cc ope =80mA Max.
® Icc sby =20mA Max.
'PIN CONNECTION BLOCK DIAGRAM
Nef 1 ~ g D v
ce |
Al 2 27 CE/CEy/NC Vee Vss ?,0 1020304050607
A Q3 26 A3 T T
As O 4 25 Ag OEo !
As Qs 24 g Ag _ W
Az e s 2 h An CE1/CEL0—+ o "&‘ 2 [ c%l'JvTTP:JL l.{ OUTPUT BUFFER
AsgQ7 w 22 p OE <5 )
A, Os z 210 Ay ) t: '2 g
A1 Qo O 20PceyE, CE4/TE, Iz 8o
Ao Q1o ~ 19po, oz
Do @ 11 18 I} D¢
o; Q12 17 Ds Ao
D2 g 13 16 ] D4 0 COLUMN DECODER
vss ] 14 15 ;03 Aro—e
Ay O—»f
I Azo— i
PIN NAMES aro— &
Ao ~ Az Address Inputs 22 2
Do ~Ds Data Outputs Ay 0 g 5
CEy ~ 2£ZE, ~ 3 | Chip Enable Inputs Ag O—] § 9 MEMORY CELL
OE Output Enable Input Aso— o u ARRAY
NC No Connection :‘°° iy g H 16,384 x 8
10— T
Vee 5V Power Supply An
Vss Ground Ajzo—nf
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SYMBOL ITEM RATING UNIT
Vee Power Supply Voltage —-05~7.0 Y
ViIN. VouT Input and Output Voltage —05~7.0 \Y
Po Power Dissipation {Ta = 70°C) 1.0 W
TorR Operating Temperature 0~70 °c
TstG Storage Temperature —55 ~ 150 °c
TSOLDER Soldering Temperature - Time 260- 10 °C - sec

(Ta=0~70°C)
SYMBOL ITEM MIN. MAX. UNIT
Vee Power Supply Voltage 45 5.5 \
ViH Input High Voltage 22 Vee +1 \Y%
Vi Input Low Voltage —0.5 0.8 \%
HARA (Ta=0~ 70°C)
SYMBOL ITEM CONDITIONS MIN. MAX, UNIT
N Input Current OV VN € Vee — +10 HA
Lo Output Leakage Current oV £ Vout £ Vee - +10 HA
lon Output High Current VoH = 2.4V —400 - MA
loL Output Low Current VoL = 0.4V 32 - mA
Icc ope Operating Current Min. Cycle - 80 mA
lcc sby Standby Current Note 1 - 20 mA
Note 1: Standby state occurs when either CE1/CEy or CE3/CE 3 Is disenabled.
(Ta=25°C, f = IMH2)

SYMBOL ITEM CONDITIONS MIN. MAX, UNIT
Cin Input Capacitance Vin = AC GND - 8 pF
CouTt Output Capacitance Vout = AC GND — 10 pF

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

Y ~4, Y ~




ERISTICS (Ta=0~70°C, Vcc =5V £ 10%)
SYMBOL TEM o - -

tace Access Time — 200 ns
tce Output Delay Time from CE1~2/CE1-2 - 200 ns
o€ Output Delay Time from OE - 70 ns
top Output Turn Off Delay - 60 ns
tcye Cycle Time 200 - ns
AC Test Conditions

e Qutput Load : 1 TTL +100pF

® Input Rise and Fall Times (10% to 90%) : 5 ns

®|nput Pulse Levels - 0.6V t0 2.4V

®Timing Measurement Reference Levels : Input : 0.8V and 2.2V

Output : 0.8V and 2.0V

|
tcye
r

,]-

Ao ~Aj3 ADDRESS STABLE g

tacc '
) CEj ~2
CEy ~3 (CE; ~7) y CEy~2

CE
o \ 7
50~ t0E tob

-
DATA VALID E———

Note:

1) tcg specifies the time interval of CEj ~3 (CE; ~2) to becoma active untll it Is actually being output.
2) tgp Is specified from OF or CE, whichever occurs first. ‘

APPLICATION INFORMATION ‘

TMM23128P has self substrate-bias generator required after the application of Vcc (4.5V to
internally. So a minimum 100us time delay is 5.5V) before proper device operation is achieved. ‘
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28 27 26 25 24 23 22 21 20119 18 17:16 15
mamhhhrthohehhehehechhrohoh

R1.56 >(<
- + - =
o
1 <
3
O O O O Oy o O O O o o
1 2 4 6 6 7 8 9 10 11 12 13 14
37.4 MAX.
X 8°
<
5| TR 4
o et e e o L :
| HHHH! :
_ ' ! h ' B . » ) B . 0
0.6 +0.15 §
2.54 +0.25 1.410.15 E
— ©

16.24 TYR

Unit in mm

17.4 MAX.

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

to No.1 and No.28 leads.
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256K BIT (32K WORD X 8 BIT) MASK ROM
N-CHANNEL SILICON GATE

TMM23256P

The TMM23256P is a 262,144 bit read only
memory organized as 32,768 words by 8 bits with a
low bit cost, thus being most suitable for use in
character generator.

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

The TMM23256P also features an automatic stand-
by power mode. When deselected by Chip Enable
{CE), the operating current is reduced from 40mA to
'FEATURES
e Single 5V Power Supply
e Fast Access Time : 150ns {Max.)
® Low Power Dissipation
Average Current
Standby Current :

40mA (Max.)
10mA (Max.)

e Inputs protected : All Inputs have Protection
Against Static Charge
PIN CONNECTION.
\
N.c.OJ1 28[1Vce
A2 2 27[0A14
A3 26 JA3
As[]a 25 [1Ag
AsOs 24Ag
Asde 23[0An
Aasdz 22 EBE
A0s 21A0
A1Qe 20dCE
Ao 10 190D,
Do 11 180 Dg
D112 17005
D2g13 160Dyg
GND[] 14 151D;
Ao ~Ala Address Inputs
Do~ D, Data Outputs
OE Output Enable Input
CE Chip Enable Input
N.C. No Connection
Vce Power Supply Terminal
GND Ground

10mA. Output Enable (OE) is effective in preventing
data confliction on a common bys line.

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

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

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

® Edge Enabled Operation : CE

e Output Buffer Control : OE

e [nputand OQutput : TTL Compatible

e Three State Outputs : Wired OR Capability
e 28 pin Standard Plastic DIP

Vee GND
I DpD1D2D3D4DsDgDg
o T
;53__ Output
_ Chip, Enable Buffers
CE H Input Buffer
and Clock
L 8
Ao o
Al o—] Column
Az o—{ ¢ 8 Decoder
£
Az o—f ¢
a
Az o—] 3
As o— s
A ; | 8x64
60— o
b
A7 o— ]
Ag 0— « F
3 °
Ag o— % §
A £
100 g lo 2 512 262,144 bits
Alro bl v K] - Memory cell
Arz < array
Arzo—]
Ara
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SYMBOL ITEM RATING UNIT
Vee Power Supply Voltage -05~70 \%
Vin. VouTt Input and Output Voltage ~05~7.0 \Y
ToPr Operating Temperature 0~70 °C
TsTRG Storage Temperature —55~ 150 °C
TSOLDER Soldering Temperature - Time 260 - 10 °C . sec
Po Power Dissipation {Ta = 70°C) 1.0 W
'D.C. OPERATING CONDITIONS (Ta=0~70°C)
—symsoL | " PARAMETER CONDITIONS | MIN. TTYP. MAX. UNIT
ViH Input High Voltage - 22 Vee +1 \%
ViL Input Low Voltage — ~05 0.8 \Y
Vee Power Supply Voltage - 45 50 55 \%
>HARACTERISTICS  (Ta=0~70°C)
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
i1 Input High Current Viny = 5.5V — 0.05 10 A
T} Input Low Current Vin = GND - —0.05 -10 HA
VoH Output High Voltage oy = ~400uA 24 3.3 - \
VoL Output Low Voltage loL =3.2mA — 0.3 04 \
| VouT =55V | CE=22Vor - 0.05 10 A
LOH Output Leakage Current out — ° #
‘LOL VouT =04V OE =22V - -0.1 -20 uA
Ice Standby Current CE=22V - - 10 mA
lcca Average Current teye =230ns, lpyt =0mA - — 40 mA
« Typical values are at Ta = 256°C and Vg = 5V.
'CAPACITANCE  (Ta=25°C, f=1MH2)
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX, UNIT
CiN Input Capacitance ViNn =A.C.GND — 5 10 pF
" Cout Output Capacitance VouTt =A.C. GND - 8 15 pF

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

—_—B0) —




(Ta=0~70°C, Ve =5V + 10%)

SYMBOL PARAMETER CONDITIONS MIN. TYP, MAX. UNIT
tce CE pulse width - 150 - — ns
tas Address Setup Time - 0 - - ns
taH Address Hold Time - 30 - - ns
tace Access Time - - - 150 ns
too Output Delay Time form OE - — 70 ns
top Output Turn off Delay — - - 70 ns
tce CE off Time - 70 - - ns
teve Cycle Time tas =0ns, t,, tf = 5ns 230 — - ns

« Typical values are at Ta = 25°C and V¢ = 5V.

e Output Load : 1TTL Gate + 100pF

e Input Rise and Fall Times (10% ~ 90%) : 5ns

e |nput Pulse Levels : 0.8~ 24V

o Timing Measurement Reference Levels : Input ; 1V and 2.2V

Qutput ; 0.8V and 2.0V
Ao ~Aja “  ADDRESS i
VALID ADDRESS MAY CHANGE
N (L
tAs TAH tce
CE \ tCE
N (@ N
e 00
OE .
tacc too(
Do~ D1 DATA VALID
XXX N
tcve

Note (1) tgp is specified from OE or &, whichever occurs first.

—_E




The TMM23256P has two control functions.

The chip enable (CE) controls the operation power
and should be used for device selection. The falling
edge of the CE will activate the device and latch the
addresses. The output enable (OE) control the out-

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

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

MODE CE ADDRESS OE OUTPUT POWER
Standby H » * High Impedance Standby
Latch i Valid * High Impedance —
Read L *x L Data Out Active
Output Deselect L * H High Impedance Active

Note * : Don'tcare
** : Address may change after tay.
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The operating current Icc  waveforms for TMM
23256P are shown in Fig. 1, 2.
The TMM23256P is a clocked device, so the tran-

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

The lIcc current transients require adequate de-
coupling of V¢ power supply.

2. POWER ON

The TMM23256P requires initialization prior to
normal operation. Two initialization methods are as
follows:

(1) A minimum 100us time delay is required
after the application of Vcc (+5V) before
proper device operation is achieved. And dur-
ing this period, CE must be at V| level.

(2) A minimum 100us time delay is required
after the application of Ve (5V), and then a
minimum of one initialization cycle must be
performed before proper device operation is
acheived.

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

—533—

al
m

lec (mA)

[e]
m

al

lcc (mA)

2.2v
0.0v

80
60
40
20

1 cycle

J

b

N
)

Fig. 1 tcc vs. Time (1)

N T WAV WD
100 200 300 400 500
Time (ns)

1 cycle
2.0v =
. J
0.0V
ZOV'
o.o0v
80
60
40 A — ]
20
o LAV
o} 100 200 300 400

Time {ns)

Fig. 2 tgc vs. Time (2)

500




Unit : mm

15.24 Typ.

IimininEnisininEmn aMmr
R1.5 I
1 X
E‘ | g
ﬂ’ B l B N
C b ki
Oggogouggiagououuguudiagn
12 3 4 5 6 7 8 9 10 11 12 13 14
X
g
37.4 MAX. s
o
X
<
s
.
0.5%0.15
2.6410.25 l 1.4%0.15 0.2 MAX. g
1 2
]

17.4 Max.

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

to No.1 and No.28 leads.
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64K BIT (8K WORD X 8 BIT) CMOS MASK ROM

SILICON GATE CMOS

TC5364P

DESCRIPTION

The TC5364P is a 65,636 bit read only memory
organized as 8,192 words by 8 bits with a low bit
cost, thus being suitable for use in program memory
of microprocessor and character generator. The
TCB364P using CMOS technology is most suitable for
low power applications such as battery operated

system.
The TCB5364P is asynchronous type ROM which is
consisting of address latch circuit, static memory

FEATURES
Single Power Supply: 5V
Access Time: 250 ns
Low Power Dissipation
Operating Current: 7mA (Max.)

Standby Current: 20u A (Max.)
Wide Operating Temperature Range: —40 ~ 85°C

cells and clocked peripheral circuitry. The falling
edge of C_E_s__(or rising edge of CE3) latches all inputs
except for OFE and PD/PD.

The TC5364P has a PD/PD (optional) input for
device power saving, and also has three prograrmma ble
chip enable inputs (CE1 ~ 3/CE1 ~ 3) and one output
enable input (OE) for fast memory access and output
control.

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

Edge Enable Operation: CE3/CE 3

Address Latch Type

Programmable Power Saving Input PD/PD/NC

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

All Inputs and Outputs: TTL Compatible

e Pin Compatible with 64K EPROM TMM2764 and e Three State Outputs
NMOS ROM TMM2364/2365
PIN CONNECTION 'BLOCK DIAGRAM
NC/PD/FB O 1 28 J Vop
A2 27 P NC/CE/CE Vpp GND
A3 26 1 NC/CE,/CE, 75 o~ § —_ i i
Asl 4 25 0 Ag ’-45
AsgQs 240 Ag e §;’,5
:““C & 2 DAu ! :D— &‘:SZ Do D; D2 D3 D4 D5 Dg Dy
3g7 S 221 G _ 9%
A208 5 210410 o5 ﬂﬁu iT T
A1Qo E 201 ce3/CE3 CE,
Aol 10 190 0, O OUTPUT BUFFERS
Do 11 180 Dg 5e Eﬁ:)_
D 17
R N ]
° o
enol 14 °Pos Al o——— m 5 COLUMN DECODERS
'PIN NAMES po— 83
A
Ag ~Aj, Address inputs Ai o lg
Do ~ D Data outputs @
Clg (7IE Chi : i :5 5
 ~CE;3 p enable inputs 60— g @
Po Power down input Aro—— -~ a
OE Output enable input :3" g 5 8.192 x 8 bit
H i [a] 3 - Memory Cell Array
NC No connection Ao 0 o o
Vbp Power Supply Al < H
GND Ground An «




SYMBOL ITEM RATING UNIT
Vbob Power Supply Voltage —05~7.0 \
ViN Input Voltage —05~70 v
VouTt Output Voltage 0~ Vpp \%
Po Power Dissipation 1.0 W
Topr Operating Temperature —40 ~ 85 °C
Tstg Storage Temperature —55 ~ 150 °C
TsoLbr Soldering Temperature - Time 260 - 10 °C - sec
(Ta=—40~ 85°C)
SYMBOL PARAMETER MIN. MAX. UNIT
Vop Power Supply Voltage 45 55 \
ViH Input High Voltage 2.2 Vpp +0.3 \%
ViL Input Low Voltage -0.3 0.8 \2
; PER. , ‘HARACTE (Ta=—-40 ~ 85°C, Vpp =5V + 10%)
SYMBOL PARAMETER CONDITION MIN. MAX. UNIT
N Input Leakage Current ov<ViN £Vpp - +1.0 LA
Lo Output Leakage Current OV £ VouT £ Vop - +50 HA
lon Output High Current VoH = 2.4V -1.0 - mA
loL Output Low Current VoL = 0.4V 20 - mA
(CE,Viq) =2.2v
Ibpo1 (CE, VL) =08V - 10 mA
Operating Current teve = Tus
(E, Viy) =Vpp 0.2V
IbbO2 (CE, VL) =0.2V - 7 mA
toye = 1us
(CE,Vin) =22V _C_E_= 0.8V
lbps1 (CE, V) ) =08V CE =22V - 5 mA
Standby Current Qutput = OPEE
(CE}=0.2V, (CE)=Vpp ~0.2V
IbDs2 ViN =0.2V or Vpp —0.2V - 20 MA
Output = OPEN
b : (Ta=25°C, f = 1IMHz)
SYMBOL PARAMETER CONDITIONS MAX. UNIT
CiN Input Capacitance Viy =0V 8 pF
CouT Output Capacitance Vout =0V 10 pF

*This parameter is periodically sampled and is not 100% tested.
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(Ta=—40~85°C, Vop=5V+10%)

SYMBOL PARAMETER MIN. MAX. UNIT
tacc Chip Enable Access Time — 250 ns
toe Output Enable Access Time - 100 ns
tas Address Set up Time 0 - ns
tAH Address Hold Time 50 - ns
tce Chip Enable Off Time 90 - ns
tcES Chip Enable Setup Time from PD /PD 90 - ns
1oED Output Disable Time from OFE — 90 ns
tCED Output Disable Time from CE3/CEs - 90 ns
tPOH Output Hold Time from PD/PD - 90 ns
teye Cycle Time 350 - ns

Note 1: Assumes than OE delay time to CE3/CE3 2 tace — 10E
e Qutput Load: 100pF + 1 TTL Gate
e Input Levels: ViL =0.6V, Viq = 2.4V
e Timing Measurement Rference Levels
Input: 0.8V, 2.2V
Output: 0.8V, 2.2v
e |nput Rise and Fall Time:  5ns
tcve
Ao ~Ar J
CE1 /CE1, GE2/CEz )t Valid Don’t Care
TAS TAh CE3 Feed)
CE3/CE, x; : i cEs y
tec tacc 10ED
OF _X toE
Do ~Dq Valid
t
= B SpoH
PD/PD XF .
PD (PD) CE, (CE,) CE, (CE,) CE; (CE;) OE Outputs
L(H) H(L) H(L) H (L) L Valid
H(L) * * * *
Output - Lt - - -
Deselect -~ - L(H) - - High-Z
* * * L(H) *
* * * * H

Note: H: Vyy L: Vi *:Vigor Vi




28 27 26 25 24 23 22 21 20 19 18 17 16 15
~ftmhchcinhmhhhhd
LI L A O L L L L L O B 3
X
N\ _ s
D
1 <
R1.5 -
I T
bbb b ale e b ol Lol R R ol ol d
1 2 3 4 5 6 7 8 9 10 11 12 13 14
X
37.4 MAX. 4
[ b3
o
0

0.51 MIN.

-

0.5 £0.15

1.4+0.15

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

to No.1 and No.28 leads.
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64K BIT (8K WORD X 8 BIT) CMOS MASK ROM

SILICON GATE MOS

TC5365P
TC5365F

The TC5365P/F is a 65,536 bit read only mem-
ory organized as 8,192 words by 8 bit with a low bit
cost, thus being suitable for use in program memory
of microprocessor, and in character generator. The
TCB5365P/F using CMOS technology is most suitable
for low power applications where battery operation is

® single 5V Power Supply
® Access Time : 250ns(Max.)
® Power Dissipation
Operating Current : 7mA(Max.)
Standby Current : 20uA(Max.)
® Pin Compatible with 64K EPROM TMM 2764D
® Full Static Operation

(TOP VIEW)

b Voo

Nc g1 _
Al12 02 3 NC/CE,/CE;
A7 Q3 al NC/CEQ/‘EE2
A6 Q4 A8
A5 g5 D) A9
A4 6 0 All
A3 Q7 DOE
A ds N ALO
Al Q9 b CE,/CE4
A0 Q0 19QD7
poQQ1 18R D6
p1 12 17[A D5
p2 13 16 D4
GND g 14 150 D3

Ao~A1z Address Inputs
Do~D> Data Outputs

NC No connection
CE1~CE3/CE1~CE3 Chip enable inputs
OF Qutput enable input
Voo Power supply

GND Ground

required.

The TCH6365P/F has three programmable chip
enable input CE1~CEa/CE1~CEs, for device selec-
tion and one output enable input (OE) for fast mem-
ory access and output control.

@ Programmable Chip Enable
@ All Inputs and Qutputs : TTL Compatible
® Three State Outputs
® Package
Plastic DIP: TC5365P
Plastic FP : TC5365F

VDD GND
- Do Dy D2 D3 D4 D5 Dg Dy
= PPITT0T
- L—D— v

OUTPUT BUFFERS

COLUMN DECODERS

l |

8,192 X8 bits

Memory Cell Array

0
&

ADDRESS INPUT BUFFERS

ROW DECODERS
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SYMBOL ITEM RATING UNITS
Voo Power Supply Voltage -0.6~7.0 \
Vin Input Voltage -0.5~7.0 \
Vour Output Voltage 0~Voo \
Pp Power Dissipation 1.0/0.6* W
Torr Operating Temperature —40~85 °C
Tste Storage Temperature -55~150 °C
TsoLoer Soldering Temperature:Time 260-10 °C-sec
NOTE : * Plastic FP
(Ta=—40~85°C)
SYMBOL PARAMETER MIN. MAX. UNIT
Vop Power Supply Voltage 4.5 5.5 \%
ViH Input High Voltage 2.2 Vop+0.3 Vv
\ Input Low Voltage ~0.3 0.8 Vv
(Ta=—40~85°C, Vpp=5V+10%)

SYMBOL PARAMETER CONDITIONS MIN. | MAX. UNIT
N Input Leakage Current OV=Vin=Vbo 1.0 #A
Io Output Leakage Current OV=Vour=Vop +5.0 uA
lon Output High Current Von=2.4V mA
loL Output Low Current Vou=0.4V B - mA

(CE, Vin)=2.2V
lopos (CE, i)=0.8V 10 mA
) teve=1us
Operating Current (CE. VmI=Vao—0.2V
looo2 (CE, viy=0.2V 7 mA
teve=1us
(CE, vimy=2.2V
lbbsi (CE, Vi)=0.8V 2 mA
Standby Current OUtDUt:OPEN_
(CE)=0.2V, (CE)=Vpp—0.2V
lobs2 ViN=0V~Vop 20 uA
Output=0PEN
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(Ta=—-40~85C, Voo=5V+10%)

SYMBOL PARAMETER MIN. | MAX. UNIT
tacc Access Time — 250 ns
tce Chip Enable Access Time — 250 ns
toE Output Enable Access Time — 100 ns
tcep Output Disable Time from CE1~3/CE1~3 0 90 ns
toEp Output Disable Time from OE o] 90 ns
toH Output Hold Time 0] — ns
teve Cycle Time 250 — ns

Note 1: Assumes that OE delay to CE1~3/CE1~32 tacc-toe ___
Note 2 : Output disable time (tceo, toep) is specified from CE1~3/, CE1~3, OE whichever occurs first.
A. C. TEST CONDITIONS
Output Load : 100pF+1TTL
Input Levels : Vii=0.6V, Vin=2.4V
Timing Measurement Reference Levels
Input: 0.8V, 2.2V

Output: 0.8V, 2.2V

Input Rise and Fall Time . Bns

. tcye
-
A0~A12 Valid
'acc
CEj~5'CE -4 X §
tcE tcep
toE
oF \ ]
ton toED
Dg~Dy { Valid
(Ta=25°C, f=1MHz)
SYMBOL PARAMETER CONDITIONS MAX. UNIT
CiN Input Capacitance ViN=0V 8 pF
Cour Output Capacitance Vour=0V 10 pF
! £ H: Vin, L: ViL, % @ Vimor ViL
MODE CE1(CEY) CE2(CE2) CE3(CE3) OE Outputs
Read L. HWL H(L) H(L) L Valid
L(H) * * *
Outputs * L(H * *
uipu H) High-Z
Deselect * * L(H) *
* * * H
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Unit: mm

1 2 3 4 5 6 7 8 9 1011 12 13 14

1524 T YP.
L 374MAX. | L |
=1 I
=
g g
= 3
] <o}
05£0.15 =
§ 17.4MAX.
2.54+0.25 1.4+0.18 S f =
T T ™ .

NOTE : Each lead pitch is 2.54mm.
All leads are located within O.25mm of their true longitudinal position with respect to No.1 and No.28 leads.

® Plastic FP
L 189MAX.

9.0MAX.

1.27+0.05 ‘l I 043+0.1
T

0.15+0.05

1.5+04 |
1

11.8+0.3

0.1 +0.
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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64K BIT (8K WORD X 8 BIT) CMOS MASK ROM

SILICON GATE CMOS

TC5366P

The TCH5366P is a 65,536 bit read only memory
organized as 8,192 words by 8 bits with a low bit
cost, thus being suitable for use in program memory
of microprocessor and character generator.

The TCH366P using CMOS technology is most
suitable for low power applications such as battery

FEATURES

e Single Power Supply: bV

e Access Time: 250 ns

e Low Power Dissipation
Operating Current: 7mA (Max.)
Standby Current: 20u A (Max.)

A1l 24 Vop
As[] 2 23] Ag
Ass 220 A9
Az a - 21 A2
Asts & 200cesE
Azl e > 193 A0
A1Q 7 é 183 AN
Ao s ~ 17307
Dof] o 16[1 D¢
Di 10 15[ Ds
D2 11 14 D4
GND( 12 13[] D3

Ag ~App Address inputs
Do ~ D4 Data outputs
CE/CE Chip enable input
Vbp Power supply
GND Ground

operated system.,

The TCb366P is an asynchronous type ROM
and has a programmable chip enable input for device
selection and device power saving.

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

Fully Static Operation

Programmable Chip Enable: CE/CE

All Inputs and Outputs: TTL Compatible
Three State Outputs

'BLOCK DIAGRAM

VDD GND
(I T Do D1 Dy D3 D4 Ds Dg D7

CE o > OUTPUT BUFFERS

>

i
Ao O—]
Arto— E COLUMN DECODERS
Ap 00— E
A3z O— I
Azo— 3 ﬁ
As O— S
Ag : % »
An ; E
Aso— & L 9 —_——:> 8,192 x 8 bit
avo— 5 7 8 Memory Celt Array
A100— g g
Ajjo—] 3
Apo—| «
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SYMBOL ITEM RATING UNIT
Vop Power Supply Voltage -05~70 \
Vin Input Voltage —-05~70 \%
VouT Output Voltage 0~ Vpp v
Po Power Dissipation 1.0 w
Topr Operating Temperature —40 ~ 85 °C
Tstg Storage Temperature. —55 ~ 150 °c
TsoLper Soldering Temperature - Time 260 - 10 °C - sec
(Ta=—40 ~ 85°C)
SYMBOL PARAMETER MIN. MAX. UNIT
Voo Power Supply Voltage 45 5.5 \
Vi Input High Voltage 22 Vpp +0.3 \
V)L Input Low Voltage -0.3 08 \
{Ta=—40 ~ 85°C, Vpp =5V +10%)
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
hN Input Leakage Current ovVZ=Vin €Vpp - +1.0 HA
ILo Output Leakage Current | OV < Vout £ Vop - +05 HA
1oH Output High Current Von =2.4V -1.0 — mA
loL Output Low Current VoL =0.4V 20 - mA
(CE, Viy) =2.2V
Iopo1 (CE, L) =08V - 10 mA
R toye = 1us
Operating Current (CE. Viny) = Vop —02V
lopo2 (CE. VL) =02V — 7 mA
tcye = Tus
(CE,Viy) =22V
Ibps1 (CE, VIL) =0.8V - 2 mA
v Standby Current Output = OPEﬂ_
(CE)=0.2V, (CE} = Vpp —0.2V
Ibps2 Vin =0V ~ Vpp - 20 RA
Output = OPEN
APACITA (Ta=25°C, f = 1MHz)
SYMBOL PARAMETER CONDITIONS MAX. UNIT
Ciy Input Capacitance Viy = 0V 8 pF
CouT Output Capacitance VouTt =0V 10 pF

*This parameter is periodically sampled and is not 100% tested.
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ERISTICS (Ta=—40~ 85°C, Vpp = 5V +10%)

SYMBOL

PARAMETER MIN MAX. UNIT
tacc Access Time - 250 ns
tce Chip Enable Access Time - 250 ns
tCED Output Disable Time from CE /CE 0 90 ns
toH Output Hold Time 0 - ns
teye Cycle Time 250 - ns

A.C. TEST CONDITIONS
e QOutput Load: 100pF +1TTL
e Input Levels: VL =06V, V|4 =24V
e Timing Measurement Reference Levels
Input: 0.8V, 2.2v
Output: 0.8v, 2.2V
e Input Rise and Fall Time: bns
tcye
Ap~Arn >§ Valid
x x__
tacc
/CE I X
ce/€ )!L
tCE toH tCED
Do ~Dg High-2 Valid High2
MODE CE (CE) Output
Read H(L) Valid
Output .
Deselect LiH) High-2

Note: H: Vg, L: VL
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2423 22 212019 18 1716 15 14 13
QR hmmmadmns
x
<
] s
' o~
R1.5 n <
g i g O e g o
123466 7889101112
%
| 32.4 MAX g 15.24 TYP,
, 10° o
z |
2
] ! A
=] HHMHHH . e '
- 1
2.54 +0.25 1.4+0.15
0.5+0.15 P 17.4 MAX
3

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

to No.1 and No.24 leads.
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256K BIT (32K WORD X 8 BIT) CMOS MASK ROM

SILICON GATE MOS

TC53257P
TC53257F

The TCb3257P/F is a 262,144 bit read only
memory organized as 32,768 words by 8 bits with a
low bit cost, this being suitable for use in program
memory of microprocessor, and in character gener-
ator. The TC53257P/F using CMOS technology is
most suitable for low power applications where bat-

® Single 5V Power Supply

® Access Time : 200ns(Max.)

® Power Dissipation
Operating Current : 25mA(Max.)
Standby Current  : 20xA(Max.)

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

(TOP VIEW)

NC 01 h Voo
A12 02 P A4
A7 Q3 D A13
A6 Q4 D As
AS g5 N A9
A4 Q6 0 A1l

A3 Q7 D OE

A2 08 N AL
A1 09 D CE/CE
A0 Qo0 0 D7
po Q11 D D6

GND

Ao~Aia Address Inputs
Do~D7 Data Outputs

NC No connection
CE/CE Chip enable input
OE Output enable input
Vop Power supply

GND Ground
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tery operation is required.

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

® Programmable Chip Enable
® All Inputs and Outputs : TTL Compatible
® Three State Outputs
® Package
Plastic DIP : TC53257P
Plastic FP . TC532b67F

VDD GND

T T DO D1D2 D3 D4 D5 D6 D7

TTTTTTTT

OUTPUT BUFFERS

CE Y

COLUMN DECODERS

Y

ADDRESS BUFFERS

32,768%8
b MEMORY CELLS

p
ROW DECODERS




MAXIMUM RATINGS

SYMBOL ITEM RATING UNITS
Voo Power Supply Voltage -0.5~7.0 \
Vin Input Voltage -0.5~7.0 \
Vour Output Voltage 0~Vbo \%
Pp Power Dissipation 1.00.6* W
Ts16 Storage Temperature —-b65~1560 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 \Y
ViH Input High Voltage 2.2 Voo+0.3. \
ViL Input Low Voltage -0.3 0.8 \
D. C. and OPERATING CHARACTERISTICS (Ta= —-40~856°C, Voo=5V+10%)
SYMBOL PARAMETER CONDITIONS MIN. | MAX. UNIT
i Input Leakage Current Vin=0V~Vop — +1.0 uA
' CE=Vin or OE=Vi4
| Output Leakage Current ) — +5.0 A
+o u.pu ge tu Vour=0V~Vop "
loH Output High Current Von=2.4V —-1.0 — mA
lou QOutput Low Current VoL=0.4V 3.2 - mA
loost Standby Current CE=Vin CE=Vi — 2 mA
lops2 Standby Current CE=Vop—0.2V, CE=0.2V - 20 uA
Iooot Vii=Vi1 viL, tevele=200ns - |40 mA
Operating Current
lobo2 Vin=Vpp—0.2V/0.2V, tcvcie=200ns - 25 mA
CAPACITANCE
SYMBOL PARAMETER CONDITIONS MIN. | MAX. UNIT
Cin Input Capacitance f=1MHz, Ta=25C — 8 pF
Cout Output Capacitance f=1MHz, Ta=25C — 10 pF

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

ReshE
SYMBOL PARAMETER MIN. | MAX. UNIT
teye Cycle Time 200 — ns
tace Access Time — 200 ns
tee Chip Enable Access Time from CE/CE — 200 ns
toE Output Enable Access Time from OE - 70 ns
tcep, toen| Output Disable Time from CE/CE, OE 0 60 ns
toH Output Hold Time 0 — ns
A. C. TEST CONDITIONS
Output Load : 100pF+1TTL
Input Levels : 0.6V, 2.4V
Timing Measurement Reference Levels
Input : 0.8V, 2.2V
Output : 0.8V, 2.2V
Input Rise and Fall Time : Bns
teye
AO~Al4 Valid
t
ACC CE
CE CE CE
tcE tCED
&
' t t
tOE OH OED
Dour Valid
1
OP‘ERA-”ON MODE H: Vi, L: Vi, * : Vikor 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) * * j | Standby
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® Plastic DIP

Unit: mm
28 27 26 25 24 23 22 21 20 19 18 17 16 15
R15 " g
Ny _ <
&
=
1 2 3 4 5 6 7 8 9 1011 1213 14
15.24TYP.
37.4MAX. | !
Z
=
0
o

17.4MAX.

14+0.15

0.5+0.18
2.54+0.25

3.2MIN.

NOTE : Each lead pitch is 2.54mm.
All leads are located within O.25mm of their true longitudinal position with respect to No.1 and No.28 leads.

® Plastic FP
L. 189MAX.

Anndnnoniy

9.0MAX.

1.27+£0.05

0.15+0.05

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

SILICON GATE CMOS

TC531000P

The TC531000P is a 1,048,576 bit read only
memory organized as 131,072 words by 8 bits with a
low bit cost, thus being suitable for use in program
memory of microprocessor, especially character
generator. The TC531000P using CMOS technology
is most suitable for low power applications where

e Single 5V Power Supply

e Access Time: 200 ns (Max.)

o Power Dissipation
Operating Current: 30mA (Max.)
Standby Current:

20u A (Max.)

Ais I 28PVvop
Ar Q2 270A14
A7 Q3 263A;3
As Q4 25 gA.
As Qs 24 PAg
As e 2 23pay
A3 007 S 22As6
A Qs 8 21 gAw
N = [] £ 20[CE/ce
Ao Q10 19D,
Do Q1 18 D¢
Dy Oh12 17 05
02 13 16[J04
anpfj14 1503

PIN NA
Ag ~Ags Address inputs
..Do ~D9q Data outputs
CE/CE Chip enable input
Vbp Power supply
GND Ground
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battery operation are required.
The TCH31000P has one chip enable input
CE/CE, programmable for device selection.
The TC531000P is moulded in a 28 pin standard
plastic package, 0.6 inch in width.

All Inputs and Outputs: TTL Compatible
Three State Outputs

28 pin 600 mil width DIP Plastic package
Fully Static Operation

Programmable Chip Enable

Vppo GND

(f T Do Dy D2 D3 D4 Ds Dg D7

THTLL

l OUTPUT BUFFERS

b

# COLUMN DECODERS

—

:> 131,072 x 8
MEMORY CELLES

2579179759
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SYMBOL ITEM RATING UNIT
Voo Power Supply Voltage -05~7.0 \'
VIN Input Voltage —-0.5~ Vpp \Y
VouTt Output Voltage 0~ Vpp \
Po 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
C.C > 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 — Vpp +0.3 \'
ViL Input Low Voltage -0.3 — 0.8 \%
e (Ta=—40~ 85°C, Vpp =5V +10%)
SYMBOL PARAMETER CONDITIONS MIN, MAX, UNIT
e Input Leakage Current ViN =0~ Vpp — 1.0 uA
ILo Output Leakage Current CE =V, VouTt =0V ~ Vpp - +5.0 HA
lon Output High Current VoH =24V -1.0 — mA
loL Output Low Current Vor. =0.4V 3.2 — mA
IpDs! Standby Current (CE, Vi)=2.2V, (CE, Vi)=0.8V — 5 mA
Ipbs2 Standby Current (CE}=0.2V, (CE}=Voo—0.2V, Vin=0V~Voo - 20 HA
looor Operating Current VIN = ViH/ViL teyle = 200 ns - 50 mA
Ibpo2 VIN=Vpp—0.2V/0.2V, teycle= 200 ns - 30 mA
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
CiN Input Capacitance f=1MHz, Ta = 25°C - 8 pF
Cout Output Capacitance f=1MHz, Ta =25°C - 10 pF

Note: This parameter is periodically sampled and is not 100% tested.
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(Ta = —40 ~ 85°C, Vpp, =5V * 10%)

SYMBOL PARAMETER MIN. MAX. UNIT
tcye Cycle Time 200 - ns
tacc Access Time - 200 ns
tce Chip Enable Access Time from CE/CE - 200 ns
tced Output Disable Time from CE/CE 0 70 ns
toH Output Hold Time 0 - ns

Output Load 100pF +1TTL
Input Levels 0.6v, 2.4V
Timing Measurement Reference Levels
Input : 0.8V, 2.2V
. Output . 0.8V, 2.0v
Input Rise and Fall Time : bns
tcye .
Ag ~Aje Valid
tacc =
CE/CE ) CE )
tCE
Oout
MODE CE(CE) Ao ~ 16 Outputs Power
Read L(H) Valid Data out Operating
Output Deselect H(L) * High-Z Standby

H: ViH, LIV, *:Vigor Vv L
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Unit: mm

| 3
R1.6
! s
b N o
w «
h g
lnadile ol ol s Sl e ol ol ol S
1 2 3 4 5 6 7 8 9 1011 121314
15.24 TYP, ,
X .
X 5° 37.4 MAX,
s
[y} T
- 3
s
L -
0.56+0.15 .
Z
2.54 +0.25 1.4+0.16 s 17.4 MAX, |
T o
iy}

Note : Each lead pitch is 2.54mm. All leads are located within O.25mm of their true longitudinal position with respect
to No.1 and No.28 leads.
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