



















































































































































































































































































































































































































































































































































































TOSHIBA

NOTE:
(1) R/W is High for Read Cycle.
(2) Assuming that CE1 Low transition or CE2 High transition occurs coincident with or after R/W Low
transition, Outputs remain in a high impedance state.
(3) Assuming that CE1 High transition or CE2 Low transition occurs coincident with or prior to R/W
High transition, outputs remain in a high impedance state.
(4)  Assuming that OE is High for Write cycle, Outputs are in high impedance state during this period.

DATA RETENTION CHARACTERISTICS (Ta=-30~ 85°C)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
VpH Data Retention Supply Voltage 2.0 - 5.5 \%
TCBE64PL-10) Ta=25°C - - 02 HA
Ibps2 Standby Current  |PL-15 Ta =60°C ~ ~ 1.0 MA
TC5564P-10, P-15 — - 20 MA
tcDR Chip Deselection to Data Retention Mode 0 - - uS
tR Recovery Time tRc - - uS

Note (1) trc : Read cycle time CE; Controlled Data Retention Mode (2)

CE, Controlled Data Retention Mode (2)

Voo
Vob Data Retention Mode
45V - ———=—=— —_————e, e —_—_—— e —————— — —_———t e ————
) (3)
ViH &~ ———— \ /
CE1 COR Vpp —0.2V 'R
GND

CE, Controlled Data Retention Mode (4)
Vbp Vop Data Retension Mode /__‘
45V @ ————— — — — — N —————————————————————————

CE, tCDR R

GND
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TOSHIBA

(2) In CE1 controlled data retention mode, minimum standby current mode is achieved under the condition
of CE2 £ 0.2V or CE2 2 Vpp —0.2V.

(3) If the V| of CE1 is 2.2V in operation, during the period that the Vpp Voltage is going down from
4.5V t0 2.4V, Ipps current flows.

(4) In CE2 controlled data retention mode, minimum standby current mode is achieved under the con-
dition of CE2 £ 0.2V.

DEVICE INFORMATION

The TC5564P is an asynchronous RAM using address activated circuit technology, thus the internal opera-
tion is synchronous. Then once row address change occur, the precharge operation is executed by internal
pulse generated from row address transient. Therefore the peak current flows after only row address change,
as is shown in the following figure.

This peak current may induce the noise on Vpp/GND line. Thus the use of about 0.1uF decoupling
capacitor every device is recommended to eliminate such noise.

ADDRESS

Ippo (MA)
80 Vpp = 5.5V
ViH = 5.3V
ViL= 0.2V
\\ ‘\ Horizon 200nS/div
°
Fig. TYPICAL CURRENT WAVE FORMS
OUTLINE DRAWINGS
Unit: mm
28 27 26 25 24 23 22 21 20 19 18 17 16 15
nooooonoononnonnn
R1.5 |
\ X
| <
X - - s
l a
[ i ’
[ e e L e e
1.2 3 4 5 6 7 8 9 10 111213 14
37.4 MAX. 15.24 TYP.
z 5°
b3
0 5
S X
<
b3
L) L
0.5+0.15 z
2.54 +0,25 1.4+0.15 z 17.4 MAX.
Tt a
Note: Each lead pitch is 2.64 mm.

All leads are located within 0.25 mm of their true longitudinal position with respect to No. 1 and No. 28 leads.
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Note: Toshiba does not assume any responsibility for use of any circuitry described; no circuit patent licenses are implied, and Toshiba reserves
the right, at any time without notice, to change said circuitry.
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-TOSHIBA MOS MEMORY PRODUCTS

8,192 WORD X 8 BIT CMOS STATIC RAM

SILICON GATE CMOS

TC5565P-12/P-15
TC5565PL-12/PL-15

DESCRIPTION

The TC5565P is 65,636 bit static random access
memory organized as 8,192 words by 8 bits using
CMOS technology, and operates from a single 5V
supply. Advanced circuit techniques provides both
high speed and low power features with a maximum
operating current of 5mA/MHz and maximum access
time of 120ns/150ns.

When CEz2 is a logical low or CE1 is a logical high,
the device is placed in low power standby mode in
which standby current is 2u A typically. The TC5565P
has three control inputs. Two chip enables (ﬁL
CE2) allow for device selection and data retention
control and an output enable input (OE) provides

FEATURES
e Low Power Dissipation

27.5mW/MHz (Max.) Operating
Standby Current
100p A (Max.) : TCB565PL-12, PL-15
TmA(Max.) : TC5566P-12, P-15
5V Single Power Supply o
o Power Down Features: CE2, CE1
e Fully Static Operation
e Data Retention Supply Voltage: 2.0 ~ 5.5V

PIN CONNECTION  (TOP View)

64K bit EPROM

TcssesP TMM2764D

n.e.d
AnnQ
A7
As
As

A3
Az
Ay

nnnonono

170,
7o,
17050
ool

PIN NAMES
Ay ~ Ailizi N Address Inputs
R/W Read/Write Control Input
OE Output Enable Input
CE,, CE, Chip Enable Inputs
1/0; ~1/0g Data Input/Output
Voo Power (+5V)
| GND Ground
NC. No Connection
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fast memory access. Thus the TC5565P is suitable
for use in various microprocessor application systems
where high speed, low power and battery back up
are required.

The TCH5565P also features pin compatibility with
the 64K bit EPROM (TMM2764D). RAM and
EPROM ‘are then interchangeable in the same socket,
resulting in flexibility in the definition of the quantity
of RAM versus EPROM in microprocessor application
systems.

The TC5565P is offered in a dual-in-line 28 pin
standard plastic package.

e Access Time

TC5565P-12 (TCB565P-16
TC5565PL-12| TCE565PL-15

égdress Access Time (MAX.) 120 ns 150 ns
CE, Access Time (MAX.) 120 ns 150 ns
CE, Access Time (MAX.) 120 ns 150 ns
Output Enable Time (MAX.)_ 60 ns 70 ns

e Directly TTL Compatible: All Inputs and Outputs
e Standard 28 Pin DIP

e Pin Compatible with 2764 type EPROM

BLOCK DIAGRAM

CLOCK
| GENERATOR H PRECHARGE CIRCUIT

T

As o—] Y
-—o0

™~ oD

@ -—o0 GND
o—f @

A1 8 MEMORY CELL

A 0— 44 ARRAY

Ay o—] 28 2(.:5 x 256
2 5536)

Ao 0— 3%
o

A1y O—1

A12 0—

T 1T 11

e A A 2]

1/0g S

CEy
cE,
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OPERATION MODE

Operation Mode CE, CE, OE R/W 1/0, ~ 1/0g Power
Read L H L H Dout Ibbo
Write L H * L Din 50O
Output Deselect L H H * High-Z Ibbo
H * * * High-Z |
Standby !g pDS
* L * * ngh-Z IDDS
MAXIMUM RATINGS
SYMBOL ITEM RATING UNIT
Vop Power Supply Voltage —-0.3~7.0 \
ViN Input Voltage —20~70 \
Vijo Input and Output Voltage —0.5~ Vpp +0.56 \
Po Power Dissipation 1.0 W
Tsolder Soldering Temperature 260-10 °C - sec
Tstrg Storage Temperature —55 ~ 150 °c
Topr. Operating Temperature 0~70 °C
D.C. RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
\s) Power Supply Voltage 4.5 5.0 55 \
Vik Input High Voltage 2.2 - Vpp 0.3 \%
ViL Input Low Voltage -0.3 - 0.8 \
Vpy Data Retention Supply Voltage 2.0 - 55 \%

D.C. and OPERATING CHARACTERISTICS (Ta=0~ 70°C, Vpp = 5V *10%)

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
I Input Leakage Current ViN=0~ Vpp - - 1.0 HA
loH Output High Current VoH =24V -1.0 - - mA
loL Output Low Current VoL =0.4V 4.0 - - mA

CE, =V, CE, =V,
Output Leakage ! M or _2 i or
lto Current R/W =V or OE = Vjy - - £1.0 uA
VouTt =0~ Vbp
Vpp =5.5V, CE; = V|
A DD =88V LB =VIL | i = 1us - - 10 mA
Ibpo1 Operating Current CE; =V
Other Input = Vi /V)_ Toycle = 100ns - - 45 mA
Vpp =55V
oD Teycle = 1US - - 5 mA
| Operating Current CEy =02V,
urren
oo P CE2 = Vop —0.2V teyole =100ns 40 A
=100n — - m
Other Input = Vi /V) cvcle
Ibps1 Standby Current CE; =Vjq or CE, =V, - - 3 mA
CE, = Vpp — CE, =0.2V|T PL - 2 100
*Ibbs2 Standby Current ! bp —0.2V or CE, =0.2V|TC5565 A
Vpp =2.0~55V TC5565P - 1.0 | mA
Note:  In standby mode with CE ; = Vpp —0.2V, these specification limits are guaranteed under the condition of CE, 2 Vpp

—0.2V or CE, <0.2V.
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CAPACITANCE (Ta=25°C)

SYMBOL PARAMETER CONDITIONS MAX. UNIT
CiNn Input Capacitance Vin = GND 10 pF
CouTt Output Capacitance VouT = GND 10 pF

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

A.C. CHARACTERISTICS (Ta=0~ 70°C, Vpp =5V £10%)

Read Cycle
SYMBOL PARAMETER CONDITIONS TC5565P-12/PL-12 | TCE666P-15/PL-15 |  UNIT
MIN. MAX. MIN. MAX.

trC Read Cycle Time ViN =2.4V/0.6V 120 — 150 — ns

tacc Address Access Time ViH = 2.2V - 120 — 150 ns

tcot CE, Access Time V)L =0.8V - 120 - 150 ns

tco2 CE, Access Time tr. t¢ < Bns - 120 - 150 ns
Output Enable to Von = 2.2V

108 Output in Valid Vou =08V - 6o - 70 ne
Chip Enable (CE,, CE,) to

tcoe Output in Low-Z Output Load: 10 - 10 B ne

toce Output Enable to Cy (100pF) 5 B 5 _ ns
Output Low-Z and 1-TTL

top Chip Enable (CE,, CE,) to Gate _ 60 _ 70 ns
Output in High-Z

tono Output Enable to - 50 B 60 s
QOutput in High-Z

toH Output Data Hold Time 20 - 20 - ns

Write Cycle
TCB565P-12/PL-12 | TC5565P-15/PL-15

SYMBOL PARAMETER CONDITIONS MIN, MAX. MIN, MAX. UNIT

twe Write Cycle Time ViN = 2.4V/0.6V 120 - 150 — ns

twp Write Pulse Width Vg =22V 80 - 100 - ns
Chip Selection to ViL =08V _ _

fow End of Write tr, 14 < 5 s 100 120 ne

tas Address Set up Time 0 — (o] — ns

twR Write Recovery Time 0 — 0 - . ns

tWRI Write Recovery Time (CE,, CE,) 10 = 10 - ns

topw R/W to Output High-Z — 50 — 70 ns

toEW R/W to Output Low-Z 10 — 10 — ns

tps Data Set up Time 50 - 60 — ns

tDH Data Hold Time 0 — 0 — ns

1DHI Data Hold Time (CE,, CE,) 10 — 10 - ns

Note:  Input pulse levels = V|
Timing Measurement Reference levels = V), Vi
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TIMING WAVEFORMS
® READ CYCLE (1)

Addresses

DouT

WRITE CYCLE 1 (4) (R/W Controlled Write)

1

RC

ViH —

>~(/V|H
AViL

Vi —

tacc

ViH — 4

. i

tco,

tco,

ViH
ViL —

toD

Vin
VL —

\

oE

tob

/

VoH —

TOEE |
1COE

tCOE

VoL —

Addresses

R/W

8

BouT

Din

Unknown

toDO

4

OUTPUT DATA VALID

twc

VIH —
Vi —

tAs

WR

ViH — R

VL —

ViH —
ViL —

tcw

tcw

Vig
VL —)

\

\

\V v.v‘v’v’v’v’v’v NSSNERAK AR
e

tobw

""‘Q"‘V"V‘ : 7

OO0
QLB

tbs
ViH— DATA IN
ViL— STABLE
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WRITE CYCLE 2 (4) (CE, Controlled Write)

Addresses

R/W

DouT

bin

TOSHIBA

WRITE CYCLE 3 (4) (CE, Controlled Write)

Addresses

R/W

E

DouT

Oin

we ]
ViH — £
ViL — N
tAs tWRI
wp
vie = N\ \ 4
Vi 4 X \\
ViL _/ /] tcw
tcw
ViH _ - /
v
t— &‘ X JZ
CoE topw
DS tDHI
ViH— DATA IN
VL — STABLE
twe |
ViH — J
ViL —
tAS twRI
twep -
ViH — ﬂ\
ViL — \\ i
ViH — / 4 N
ViL — P / tcw X
tcw
ViH Z
v
e\ X Z
etk topw.
tDs DHI
ViH — 4 DATAIN
ViL — . STABLE
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NOTE:
(1) R/W is High for Read Cycle.
(2) Assuming that CE+1 Low transition of CE2 High transition occurs coincident with or after R/W Low
transition, Outputs remain in a high impedance state.
(3) Assuming that CE1 High transition or CE2 Low transition occurs coincident with or prior to R/W
High transition, Outputs remain in a high impedance state.
(4) Assuming that OE is High for Write Cycle, Outputs are in high impedance state during this period.

DATA RETENTION CHARACTERISTICS (Ta=0~ 70°C)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
VpH Data Retention Supply Voltage 2.0 - 5.5 \
obsa Stand by TC5565PL-12, PL-15 - - 100 HA
Supply Current TC5565P-12, P-15 - - 1.0 mA
tcpr Chip Deselection to Data Retention Mode 0 - - us
tR Recovery Time trel) - - us

Note (1):  Read cycle time

e CE, Controlled Data Retention Mode (2)

Vbbb Data Retention Mode

(3) (3)

=
H
|
|
|
i
/
s

v —0.2v
- 1CDR DD L
e, CD R

GND

® CE, Controlled Data Retention Mode (4)

Voo Data Retention Mode

45V —— e —————— x -—-——__———-—-_.__.—.__——_-Z__.____...___-_
CEp
Vi ———— tCDR tR
T AN /.
0.2v

GND
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NOTE:
(2) In CE1 controlled data retention mode, minimum standby current mode is achieved under the con-
dition of CE2 £ 0.2V or CE2 2 Vpp —0.2V.
(3) 1f the Vi of CE1 is 2.2V in operation, during the period that the Vpp voltage is going down from
4.5V to 2.4V, Ipps1 current flows.
(4) In CE2 controlled data retention mode, minimum standby current mode is achieved under the con-
dition of CE2 £ 0.2V.

DEVICE INFORMATION

The TCH5565P is an asynchronous RAM using address activated circuit technology, thus the internal
operation is synchronous. Then once row address change occur, the precharge operation is executed by
internal pulse generated from row address transient. Therefore the peak current flows after only row address
change, as is shown in the following figure.

This peak current may induce the noise on Vpp/GND lines. Thus the use of about 0.1uF decoupling
capacitor every device is recommended to eliminate such noise.

| |

1 I
[ I
B
(mA) I | T
— !
I '
[ |
T + f Vpp = 55V
[ | Vin = 5.3V
|
/ e
‘ [ { Horizon 200nS/div
L ]
T T T
| -+ _ |
]\ | I |
. | [ {
Flg. TYPICAL CURRENT WAVE FORMS
OUTLINE DRAWINGS
28 27 26 25 24 23 22 21 20 19 18 17 16 15 .
o e s N N e e e e s e O s W Unit : mm
R1.5 ! .
N X
N 1 g
N - ‘l - 2
o~
1 . 2
R O
1 2 3 4 5 6 7 8 9 1011 1213 14
L 37.4 MAX. 15.24 TYP.
z 5°
2 I
et T ]
=
M <
r ! : =
4 | —1 }
_t
0.5+0.15 z
2.54 £0.25 1.4+0.15 s
—t N
(v

Note: Each lead pitch is 2.54 mm.
All leads are located within 0.26mm of their true longitudinal position with respect to No. 1 and No. 28 leads.
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Note: Toshiba does not assume any responsibility for use of any circuitry described; no circuit patent licenses are implied, and Toshiba reserves
the right, at any time without notice, to change said circuitry.
© Apr., 1982 Toshiba Corporation
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-TOSHIBA MOS MEMORY PRODUCTS

8,192 WORD x 8 BIT UV ERASABLE AND ELECTRICALLY

PROGRAMMABLE READ ONLY MEMORY
N-CHANNEL SILICON STACKED GATE MOS

TMM2764D
TMM2764D-2

DESCRIPTION
The TMM2764D is a 8192 word x 8 bit ultraviolet
light erasable and electrically programmable read only
memory. For read operation, the TMM2764D's access
time is 200 ns, and the TMM2764D operates from a
single B-volt power supply and has low power stand-
by mode which reduces the power dissipation with-
out increasing access time. The standby mode is
achieved by applying a TTL-high level signal to the
CE input. The maximum active current is 120mA
FEATURES
e Single 5-volt power supply
e Fast access time : TMM2764D 250 ns
TMM2764D-2 200 ns
e Power dissipation :
120 mA (active current)  Max.
35 mA (standby current) Max.

e Low power standby mode : CE
PIN CONNECTION

(TOP VIEW) pjt EPROM TMM2732D

TMM2732D

Lower 24 pins compatible with 32K

and the maximum standby current is 35mA.

For program operation, the programming is achiev-
ed by applying a 50ms active TTL low program pulse
to the PGM input, and it is possible to program
sequentially individually., or at random.

The TMM2764D is fabricated with the N-channel
silicon double layer gate MOS technology and is
packaged in a standard 28 pin dual in line cerdip
package.

Output buffer control . OE

Fully static operation

Programs with one 50 ms pulse

Single location programming

Three state outputs

Inputs and outputs TTL compatible

Pin compatible with i2764 and ROM TMM2364P

BLOCK DIAGRAM
Ver GND Ve

N

0007 0,0304050607

IRARERE

vep1 280Vee OE OE CE G
00 = CE and PGM
Ayo02 2701 PGM (TOP VIEW) E o—f Circuai: — Output Buffers
A703  26ONC. AQ1 - 24RVee PGMo—
AsO4 250 Ag A 2 230 Ag I ‘ ‘,'
25!2 5 240A,  AsO3 220 Aqg ﬁo o— 5| Column |32 Column /O
A“E 6 230A,,  A04 210 A A3 o] Decoder Circuit
A3: 7 22M0E  As0s 2011 OE/Vep N
Azgg 21 :QT,E_O 22: 6 19:%0 ﬁg’ o—|Address l ‘f’
1 200 107 180 C 6 o1
Aod 10 190 Ao ﬁ_’ o—Buffers Memory Cell
A 7 o 8 1700, a8 8 Row (256
ooE 1 182 0¢ 0,09 16104 Alo o] Decode -] Array
112 17p0s  0,d1w0  15p0, A110— ocer 192 x 8 bi
o 120—] 8192 x 8 bits
20]13 160, 0,d11  1apo,
GNDO 14 15103 GND[12 13003
MODE SELECTION
PIN NAMES !\ Pin | PGM | CE | OF [Vep |Vee ‘,_00_.. ‘ P_‘ o
S Mod 27) |(20 [(22) | (1) |(28) j(11~13,16~ ower
[ Ao ~Ar Address Inputs ’ReZE{e*x H J"'LU’LJ i (gv' ‘Béu;guf =
Qo >0 | Outputs lInputs) ovpu o+ |+ 1 | lov PP s
_CE_ | ChipEnablelnput | - S i Impedance
C)_i Output Enable Input o Standby * H [ v 5V Hlig:pedance Standby
PGM Program Control Input Lﬁiq;;mt L Lo| o |6V | Data in
N.C. No Connection | e lnl. gy |Hon
o R - P
Vep Program Supply Voltage i et - 'J.—- 21V — H{;":e?i" “—! Active
Vee Vce Supply Voltage (+5V) o e Y mpedance
GND | Ground _ prosonveriy | H | L] U] [ oweow |

Note: *: H or
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MAXIMUM RATINGS

SYMBOL ITEM RATING O uNT
Vee Vcc Power Supply Voltage -06 ~70 \%
Vep Program Supply Voltage —06 ~ 220 v
\ Input Voltage —06 ~70 \Y
VouT | Output Voltage —-06 ~ 7.0 \%
Po Power Dissipation 15 W
TSOLDER o Soldering Temperature - Time. 260 - 10 i °C - sec
TSTRG. Storage Temperature 65 ~ 125 1 °C
TorR. Operating Temperature i ) T o~70 | °C

READ OPERATION

D.C. RECOMMENDED OPERATING CONDITIONS

[ symsoL " PARAMETER MIN. TYP. - MAX. | ;t_j?\l_ﬁ:f]
Vin Input High Voltage 20 - Vec +1.0
ViL Input Low Voltage -03 ) 0.8
Vee Vcc_Pgwer ‘Supp_lx_}/pmlrtage 1 a5 | - 5.25
Vpp Vpp Power Supply Voltage 20 Vee B Vcc +06

D.C. and OPERATING CHARACTERISTICS

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

SYMBOL PARAMETER CONDITIONS “MIN. TYP. | MAX. UNIT
Iy Input Current o ViN =0~ Ve o - ) - 10 MA
T e Supply Current (Standby) CE=vyy - - 35 mA
Iccz Supply Current (Active) CE =Vj_ - 120 mA
" Vou Output High Voltage lon = —400pA 24 | - - v
{/c;L e WO'utput-Low Voltage - N 7IB|_ =2.1mA o - - 04 v
[ Vpp Current Vpp=0~Vec +06 | - | - £10 uA
ILo Output Leakage Current VouTt =04~ Ve - - +10 MA
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A.C. CHARACTERISTICS
Ta=0~70°C, Vee =5V 5%, Vpp = 2.0V ~ Ve + 0.6V, Unless otherwise noted)
TMM2764D-2 TMM2764D
SYMBOL PARAMETER CONDITIONS UNIT
MIN, MAX. MIN. MAX.
taCC Address Access Time CE=0E =V PGM = vy - 250 ns
tce CE to Output Valid OE =V, PGM=Vj, - | 260 | ns |
| toe | OEto Output Valid CE=V), PGM= ViH - | 100 ns
tpGMm PGM 1o Output Valid OE=CE=V)_ | 100 ns
tor, CE o Output in HighZ OE = Vi, PGM = Vi 0o | 9 ns |
tDF2 OE to Output in High-Z CE=vy, PGM Vin 0 90 ns |
tDF3 PGM to Output in High-Z OE=CE= 0 90 ns |
toH Output Data Hold Time CE=0E= PGM = Viy - - ns
| Tor L — - ®_
A.C. Test Conditions
| & Output Load © 1TTL Gate and Ci_ = 100pF
e Input Pulse Rise and Fall Times : 10ns Max.
e Input Pulse Levels : 0.8V to 2.2V
. ® Timing Measurement Reference Level : Inputs 1V and 2V, Outputs 0.8V and 2.0V
CAPACITANCE * (Ta=25°C, f=1MHz)
[ symBoL PARAMETER CONDITIONS [ MIN. | TYP. MAX. | UNIT
Gy | Input Capacitance N Vin =0V - 4 6 pF
~ Cour Output Capacitance Vour =0V - 8 12 pF
* This parameter is periodically sampled and is not 100% tested.
TIMING WAVEFORMS (READ)
e =
Ao ~ A1z X
toH
tCE
DF1
toE
O—E -
PGM DF2
PGM /
taCC tDF3
!
High Z s High Z
Op ~ 07 z W Data Outputs B >—
IS
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PROGRAM OPERATION
D.C. RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP, MAX. UNIT
Viy Input High Voltage 20 - Vee +1.0 \%
ViL Input Low Voltage -03 - 0.8 \
Vee " Ve Power Supply Voltage 475 5.0 525 v
Vep Vpp Power Supply Voltage 205 21.0 215 v
D.C. and OPERATING CHARACTERISTICS (Ta=25%5°C, Voe =5V 5%, Vpp =21V +0.5V)
SYMBOL PARAMETER CONDITIONS MIN. TYP:J MAX. UNIT
I Input Current ViN =0~ Vce — — +10 A
VoH Output High Voltage lon = —400 uA 24 IS - v
VoL Output Low Voltage loL =2.1mA - - 04 \ |
lec Vee Supply Current - - - 120 mA |
Ipp, Vep Supply Current Vpp =21.5V - - 30 mA |
A.C. PROGRAMMING CHARACTERISTICS (Ta=26+5°C, Ve =5V +5%, Vpp =21V £0.5V)
SYMBOL PARAMETER CONDITIONS MIN. Typ. MAX. UNIT
tas Address Setup Time — 2 - - us
tAH Address Hold Time — 2 N R B us
tces CE Setup Time - 2 - - us
tCEH CE Hold Time - 2 | - - us
bv’tDs Data Setup Time - 2 1 - - us
_toH Data Hold Time - 2 1 - - o us |
| tes PGM Setup Time - 2 : - - us |
tpH PGM Hold Time - 2 [ - | = | wms |
toES OE Setup Time — 2 ! — : - us |
tys Vpp Setup Time - 2 - = 1w
tpw | Program Pulse Width PGM = CE = V”j 45 -: 50 I 55 ms
tcp I Program Recovery Time - 0 | - 1 - I’y
" teRT I Program Pulse Rise Time |  — 5 [ - : - ns
| tPFT i Program Pulse Fall Time - B 5 | - | - | ns |
tce | CE toOutput Valid - - - w0 T s
toe OF to Output Valid - - - 100 ns |
tDF1 CE to Output in High Z OE =V, - — 920 ns |
tDF2 OE to Output in High Z CE=vV_ - - 90 ns 4}

A.C. Test Conditions

Output Load

Input Pulse Levels

L]
e Input Pulse Rise and Fall Times
[ ]
[ ]

Timing Measurement Reference Level

1TTL Gate and C|_ (100 pF)

10ns Max.
0.8 ~ 22V

Input 1V and 2V
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TIMING WAVEFORMS (PROGRAM)
PROGRAM OPERATION 1. (Vpp =21V £05V)

TOSHIBA

=
Ao~ Ay ><
tAS tAH
— tCES tCEH =<
CE :I/ / f /
1 !
oE
DF2
DF2 T
tOE DF1
O0~07  UNKNOWN | Din STABLE o Z Doyt Valid
tos tDH
—| W
tPET - =" | teRT
|
Vpp tvs
PROGRAM OPERATION 2. (Vpp =21V +0.5V)
Ao~ A1z X ><
-
tAS tPW tAH
= |
-
PET tPRT tCE
DF1
OE \ \ \:tOE —
tcp !
tpg tPH
- -—_\[’—4 ‘_.:( 7r
t
tps tDH
~ High Z High Z
00~07 _—___< Din STABLE H— <] Pout vaid
Vep tvs
Note: 1. Vg 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 permanent damage to the device.

terminal,

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

When the switching pulse voltage is applied to the Vpp terminal, the over-shoot voltage of its pulse should not be exceeded 22V,
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TOSHIBA

ERASURE CHARACTERISTICS

The TMM2764D'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 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 1 cm from
the lamp surface, the erasure will be achieved within
60 minutes. And using commercial lamps whose
ultraviolet light intensity is a 12000 [uw/cm?] will

OPERATION INFORMATION

The TMM2764D'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

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 TMM2764D’s erasure begins to occur when
gxposed to light with wavelength shorter than 4000
A. The sunlight and othe fluorescent lamps will
include 3000 ~ 4000 A wavelength components.
Therefore when used under such lighting for extend-
ed periods of time, the opaque seals - Toshiba
EPROM Protect Seal AC901 - are available.

operation mode, a single 5V power supply is required
and the levels required for all inputsare TTL.

7 PGVMV C_é 77777 OE Vpp Vee O ~ 04 Power
(27) (20) (22) (1) (28) (11~13,16~19) |
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
pes e ey o LY W AL e L EL L
PROGRAM Program L L * Data In Active
P H High Impedance Active
OPERATION | odram . 21V 5V 'gh 'mpedanc !
° Inhibit J H L High Impedance Active
(Ta=25£5°C) | -
Program Verify H L L Data Out Active

Note: H; Viy, Li Vi, *;Vjy or V)L

READ MODE

The TMM2764D has three control functions. The
chip enable (CE) controls the operation power and
should be used for device selection.

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

Assuming that CE=0E = V|L and PGM = VIH, 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, PGM = V|y and all ad-
dresses are valid, the output data is valid at the out-
puts after tog from the falling edge of OE.

And assuming that CE=0E= VL and all addresses
are valid, the output data is valid at the outputs after
tpgm from the rising edge of PGM.
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OUTPUT DESELECT MODE

Assuming that CE = Vin or OE= V4, the outputs
will be in a high impedance state. So two or more
TMM2764D can be connected together on a common

STANDBY MODE

The TMM2764D has a low power standby mode
controlled by the CE signal. By applyinga TTL high
level to the CE input, the TMM2764D is placed in the
standby mode which reduce the operating current

PROGRAM MODE

Initially, when received by customers, all bits of
the TMM2764D are in the "“1" state which is erased
state.

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

The TMM2764D is set up in the program operation
mode when applied the program voltage (+21V) to
the Vpp terminal under CE=PGM=0E=V)4.

The program operation occurs during the overlap
of the CE low and the PGM low. Then the program-
ming is achieved by applying a 50ms (tpw) active low

PROGRAM VERIFY MODE

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

PROGRAM INHIBIT MODE

Under the condition that the program voltage
(+21V) is applied to Vpp terminal, a high level CE or
PGM input inhibits the TMM2764D from being pro-
grammed. Programming of two or more TMM2764Ds
in parallel with different data is easily accomplished.

TOSHIBA

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

from 120mA to 35mA, and then the outputs are ina
high impedance state, independent of the OE and the
PGM inputs.

program pulse to the CE or the PGM input after the
addresses and data are stable.

This program pulse should be a single pulse with
50ms pulse width per address word, and its maximum
value is 5b5ms.

The levels required for all inputsare TTL.

The TMM2764D can be programmed any location
at anytime — either individually, sequentially, or at
random.

The TMM2764D should not be programmed with
D.C. signal applied to both CE and PGM inputs.

The verify is accomplished with OE and CE at VL
and PGMat V|H.

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

OUTLINE DRAWINGS

37.7 MAX.

7.1%0.2
28 27 26 25 24 |23 22 21 20| 1918 17 16 15
throarhfhhhrcr mrhrhe
ARG + e LA A

X
N <
_ s
@
R0.64 ©
-
12 3456 7881011 12
X
<
s
o +
0 15.24%0.3
n [ ]
4L
+0.15
1 0.25*%1°
~ 2.54%0.25 1.3%0.25
)
+H +0.15
g 0487075 17.4 MAX.
©
Note 1 Note 2

Note: 1. Each lead pitch is 2.64mm. All leads are located within 0.25mm of their true longitudinal position with respect No. 1 and No. 28 leads.
2. This value is measured at the end of leads.
3. All dimensions are in millimeters.

Note: Toshiba does not assume any responsibility for use of any circuitry described; no circuit patent licenses are implied, and Toshiba reserves the
right, at any time without notice, to change said circuitry.
©Nov., 1981 Toshiba Corporation
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-TOSHIBA MOS MEMORY PRODUCTS

8,192 WORD x 8 BIT UV ERASABLE AND ELECTRICALLY

PROGRAMMABLE READ ONLY MEMORY
N-CHANNEL SILICON STACKED GATE MOS

TMM2764DI
TMM2764DI-2

DESCRIPTION
The TMM2764DI is a 8192 word x 8 bit ultraviolet
light erasable and electrically programmable read only
memory. For read operation, the TMM2764DI’s ac-
cess time is 200 ns, and the TMM2764D| operates
from a single 5-volt power supply and has low power
standby mode ‘which reduces the power dissipation
without increasing access time. The standby mode is
~ achieved by applying a TTL-high level signal to the
FEATURES
Wide operating temperature Range —40~85°C
Single 5-volt power supply
Fast access time :  TMM2764D! 250 ns
TMM2764Di-2 200 ns
e Power dissipation :
130 mA (active current)  Max.
40 mA (standby current) Max.
e Low power standby mode : CE

PiN CONNECTION

(TOP VIEW) it EPROM TMM2732D

|

VPPE1 28:|V TMM2732D
And2  2heew (ToP VIEW)
A70d3 26IN.C. A,01 240 Vee
A4 250As Agd 2 230 Ag
As[5 24QA,  Asd 3 2200 A,
A6 20A,, A4 210 A,
A7 22(M0E  As;ds 201 OE/Vpp
A8 210A., A206 190 A0
AMde 20ACE Ay 18 CE
Aod10  19p0;  Aodg 17p0,
(O)OE 11 18005 0,00 160 0¢
On: 12 17005 0,410 15005

2013 1600, 0,011 1400,
GNDO 14  1500; GND[O12 1304

PIN NAMES
[ Ag ~ A1z Address Inputs
Op ~ 04 Outputs (Inputs)
CE Chip Enable Input
OE Output Enable Input
PGM Program Control Input
N.C. No Connection
Vep Program Supply Voltage
Vee Ve Supply Voltage {+5V)
L GND [ Ground

Lower 24 pins compatible with 32K

CE input. The maximum active current is 130 mA
and the maximum standby current is 40mA.

For program operation, the programming is achiev-
ed by applying a 50ms active TTL low program puilse
to the PGM input, and it is possible to program
sequentially individually, or at random.

The TMM2764DI is fabricated with the N-channel
silicon double layer gate MOS technology and is
packaged in a standard 28 pin dual in line cerdip
package.

e Qutput buffer control - OF

e Fully static operation

® Programs with one 50 ms pulse

e Single location programming

e Three state outputs

® Inputs and outputs TTL compatible

e Pin compatible with i2764 and ROM TMM2364P

BLOCK DIAGRAM
Vee GND Vee 0004 02030,05040;
e (1771717
OE ,CE PG

CE o] Cir ua.:d ™ Output Buffers

ﬁG‘Moﬁ cul J

ﬁ? ] 51 Column _3\1 Column 1/0

f\g fa Decoder Circuit

A4 o—

As o—Address

RS gy

ﬁé o—jBuffers 8 Row 56|  Memory Cell

Ato o] 1 Decoder | 7| Array

11 00— .
A2 8192 x 8 bits
MODE SELECTION
Pin | PGM | CE | OE |Vpp |Vec| Op ~ 04 b —]
Mode 27 120 [(22) | (1) |(28) [(11~13,15~19) ] 0"

| Read H LU 5V | Data Out

Output Deselect| + * H 5V High Active
Impedance

Standby « | H | |V gy Hin Standby
Impedance

Program L L * BV | Datain

. . High
Program H % v Impedance R
Inhibit 21V High Active
H | L |H 3%

Im@jance

Program Verify H L L 5V | Data Out

Note: *: H or L
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TOSHIBA

MAXIMUM RATINGS

RATING

SYMBOL UNIT
Vee Ve Power Supply Voltage -06 ~ 7.0 \
Vpp Program Supply Voltage —-0.6 ~ 220 \%
Vin Input Voltage —06 ~ 70 \
VouT Output Voltage —06 ~ 7.0 \Y
Pp Power Dissipation 156 W
TsoLDER Soldering Temperature - Time. 260 - 10 °C - sec
TsTRG. Storage Temperature —65 ~ 125 °C
ToPR. Operating Temperature _40~85 °C

READ OPERATION

D.C. RECOMMENDED OPERATING CONDITIONS

[ symBoL | PARAMETER ) MIN, CTYR. [ maxo CUNIT
Vin Input High Voltage 2.2 - Vee +1.0 \
ViL Input Low Voltage —0.3 - 0.8 \%
Vee Vee Power Supply Voltage 4,75 - 525 Y, ]
Vpp Vpp Power Supply Voltage 2.2 Vee Vec +06 v

D.C. and OPERATING CHARACTERISTICS

(Ta= —40 ~ 85°C, Ve = 5V £5% Unless otherwise noted)

symsoL | PARAMETER CONDITIONS MIN TYP. [ MAX. [ UNIT

] Input Current B ViN =0~ Ve - - +10 MA
lect Supply Current (Standby) CE=vyy | = = 40 mA
lcca Supply Current (Active) CE =V_ - - 130 mA
Vou Output High Voltage | lon = —400pA 24 - - v

VoL Output Low Voltage I oL =2.1mA - - 0.4 v

PPy Vep Current Vpp =0~ Ve +0.6 - - +10 uA
ILo Output Leakage Current VOUT— .-:Vcc - - +10 MA
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A.C. CHARACTERISTICS
Ta=—40~85°C, Ve = 5V*5%, Vpp = 2.2V ~ Ve + 0.6V, Unless otherwise noted)
SYMBOL PARAMETER CONDITIONS TMM2764D1-2 TMM2764D1 UNIT
MIN. MAX. MIN. MAX.
. tacc Address Access Time CE=0E =V, PGM=V}y - | 200 | - 250 ns
| tce CE to Output Valid OE = vj, PGM=V}y - 200 | - | 250 | ns
toe OE to Output Valid CE=Vy, PGM= Vi, - 70 - 100 | ns
tpGM PGM to Output Valid OE=CE= ViL - 70 - | 100 ns
tDF1 CE to Output in High-Z OE=V) ,PGM=Vjy 0 | 60 0 90 ns
tDF2 OE to Output in High-Z | CE=v; ,PGM=Vjy 0 60 0 90 ns
tDF3 PGM to Output in High-Z | OE=CE=Vy_ 0 | 60 0 90 ns
toH Output Data Hold Time | CE=0E=V, ,PGM=Vjy 0 - 0 - s |
A.C. Test Conditions
e Output Load 1TTL Gate and C|_ = 100pF
e Input Pulse Rise and Fall Times 10ns Max.
e Input Pulse Levels 0.6V to 2.4V
o Timing Measurement Reference Level Inputs 1V and 2V, Outputs 0.8V and 2.0V
CAPACITANCE * (Ta=25°C, f=1MHz2)

SYMBOL PARAMETER CONDITIONS I MIN, [ TYP. MAX. UNIT
Cin Input Capacitance Vin =0V [ - | 4 6 pF
Cout Output Capacitance Vout =0V L - | 8 12 pF

* This parameter is periodically sampled and is not 100% tested.
TIMING WAVEFORMS (READ)
Ao ~Aj2 X i
tOoH
tce
_ \ \ /
CE
tDF1
t0E
OE \
tPGM tDF2
7aw /
tacc tDF3
|
High 2 “ = High Z
Op~07 9 W Data Outputs }—
L |




TOSHIBA

PROGRAM OPI

ERATION

D.C. RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP. MAX. UNIT

ViH Input High Voltage 2.2 — Vee +1.0 \Y

ViL Input Low Voltage -0.3 - 0.8 \

Vee Vcc Power Supply Voltage 475 50 5.25 \Y

Vpp Vpp Power Supply Voltage 205 210 215 v i

D.C. and OPERATING CHARACTERISTICS (Ta=25+5°C, Voe =5V £56%, Vpp =21V £0.5V)

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT

Iy Input Current ViN =0~ Vce - - +10 MA

VoH Output High Voltage lon = —400uA 24 - - v

VoL Output Low Voltage loL =2.1mA - - 04 | Vv |

lcc Vce Supply Current - - i - 130 [ mA :

lpp2 Vpp Supply Current Vpp =21.5V - [ - 30 | mA |

A.C. PROGRAMMING CHARACTERISTICS (Ta=25+5°C, Ve = 5V £5%, Vpp =21V £0.5V)
SYMBOL PARAMETER CONDITIONS MIN. Typ. MAX. UNIT

tas Address Setup Time - 2 - - us
tAH Address Hold Time — 2 - — us |
tces CE Setup Time - 2 - - us |
tCEH CE Hold Time - 2 | - | - us !
tbs Data Setup Time — 2 : - J - us :
tpH Data Hold Time - 2 ! - | us |
tps PGM Setup Time - 2 i - T = | ws |
tey PGM Hold Time - 2 | = = e
tvs Vpp Setup Time - 2 “ - | - i us
tpw | Program Pulse Width PGM=CE =V 45 ‘ 50 55 ms
tcp ; Program Recovery Time - 0 F - | - i us J‘
tpRT | Program Pulse Rise Time - 5 = | — | ns |
tPFT | Program Pulse Fall Time - 5 — - ns |
tce | CE to Output Valid - - - 250 ns |
toE | OE to Output Valid - - - 00 | ns |
tDF1 | CEto Output in High Z OE =V,_ - - 90 ns !
tDF2 i OE to Output in High Z CE=vV|_ - - 90 ns i

A.C. Test Conditions

Output Load

Input Pulse Levels

Input Pulse Rise and Fall Times

Timing Measurement Reference Level

1TTL Gate and C_ (100 pF)
10ns Max.
0.6~ 2.4V

Input 1V and 2V ; Output 0.8V and 2.0V
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TIMING WAVEFORMS (PROGRAM)
PROGRAM OPERATION 1. (Vpp =21V 0.5V)

Ao ~Ax2 X

tAS tAH

tCES tCEH

OE /
DF2
toE tDF1
=
00~07  UNKNOWN Din STABLE >T<c Doyt Valid

ps tDH
PW
PGM \_
tPET PRT
{
Vpp tvs

PROGRAM OPERATION 2. (Vpp =21V £0.5V)

—
Ao ~A12 ><
A

tAS PW TAH
CE
L
PET tPRT tcE
DF1
o N \L_.toE_.
tcp T
tpg tPH
- ‘——\r——‘ ___j i
!
tDs toH
High Z i High Z
0o~ 07 Dj, STABLE S D i }——
i out Valid
. " % N
Vep tvs

Note: 1. Vg 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 permanent 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 over-shoot voltage of its pulse should not be exceeded 22V.
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ERASURE CHARACTERISTICS

The TMM2764D|'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 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 1 ¢cm from
the lamp surface, the erasure will be achieved within
60 minutes. And using commercial lamps whose
ultraviolet light intensity is a 12000 [uw/cm?] will

OPERATION INFORMATION

The TMM2764DI'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

reduce the exposure time to about 20 minutes. (In
this case, the integrated dose is 12000 [uw/cm?]
x (20 x 60) [sec] = 15 [w. sec/cm?].)

The TMM2764Dl'serasure begins to occur when
exposed to light with wavelength shorter than 4000
A. The’sunlight and the fluorescent lamps will
include 3000 ~ 4000 A wavelength components.
Therefore when used under such lighting for extend-
ed periods of time, the opaque seals - Toshiba
EPROM Protect Seal AC901 - are available.

operation mode, a single BV power supply is required
and the levels required for all inputs are TTL.

PGM CE OE Vep Vee O ~ 07 Power
(27) (20) (22) (1) (28) (11~13,156~19)

READ Read H L Data Out Active
OPERATION Output Deselect * * 5V 5V High Impedance Active
(Ta=—40~85°C)| Standby * H High Impednace Standby

Program L Data In Active

PROGRAM o * H High Impednace Active
gEﬁ%Tigyc) Program Inhibit H L 2V v High Impedance Active
amos Program Verify H L Data Out Active

Note: H; Vi, L VL, *;Vjy or V)

READ MODE

The TMM2764D! has three control functions. The
chip enable (CE) controls the operation power: and
should be used for device selection.

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

Assuming that CE = OE = V|L and PGM = V|, 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 = Vj_, PGM = V|4 and all ad-
dresses are valid, the output data is valid at the out-
puts after tog from the falling edge of OE.

And assuming that CE = OE = V,_ and all addresses
are valid, the output data is valid at the outputs after
tpgm from the rising edge of PGM.
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OUTPUT DESELECT MODE

Assuming that CE = V|y or OE = V|4, the outputs
will be in a high impedance state. So two or more
TMM2764DI can be connected together onacommon

STANDBY MODE

The TMM2764D! has a low power standby mode
controlled by the CE signal. By applyinga TTL high
level to the CE input;the TMM2764D] isplaced inthe
standby mode which reduce the operating current

PROGRAM MODE

Initially, when received by customers, all bits of
the TMM2764D! are in the “1" state which is erased
state.

Therefore the program operation is to introduce
“0s’’ data into the desired bit locations by electrically
programming.

The TMiM2764DI is set up in the program operation
mode when applied the program voltage (+21V) to
the Vpp terminal under CE=PGM=0E=V|4.

The program operation occurs during the overlap
of the CE low and the PGM low. Then the program-
ming is achieved by applying a 50ms (tpw) active low

PROGRAM VERIFY MODE

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

PROGRAM INHIBIT MODE

Under the condition that the program voltage
(+21V) is applied to Vpp terminal, a high level CE or
PGM input inhibits the TMM2764DI from being pro-
grammed. Programming of two or more TMM2764Dls
in parallel with different data is easily accomplished.

TOSHIBA

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

from 130mA to 40mA, and then the outputs are in a
high impedance state, independent of the OE and the
PGM inputs.

program pulse to the CE or the PGM input after the
addresses and data are stable.

This program pulse should be a single pulse with
50ms pulse width per address word, and its maximum
value is bb5ms. ’

The levels required for all inputs are TTL.

The TMM2764DI can be programmed any location
at anytime — either individually, sequentially, or at
random.

The TMM2764D! should not be programmed with
D.C. signal applied to both CE and PGM inputs.

The verify is accomplished with OE and CE at Vi
and PGMat V|4.

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

OUTLINE DRAWINGS

| 37.7 MAX.
7.1%0.2

28 27 26 25 24 |23 22 21 20| 1918 17 16 15

e s RecReaReaR et

_/_

13.8 MAX.

X .
<
b3
N +
© 15.24+0.3
[ |
P S
~ 1.3%0.25
] +0.156
+ .
N 046710 17.4 MAX.
Iy
Note 1 Note 2

Note: 1. Each lead pitch is 2.54mm, All leads are located within 0.26mm of their true longitudinal position with respect No. 1 and No. 28 leads.
2. This value is measured at the end of leads.
3. Al dimensions are in millimeters.

Note: Toshiba does not assum® any responsibility for use of any circuitry described; no circuit patent licenses are implied, and Toshiba reserves the
right, at any time without notice, to change said circuitry
©Nov., 1982 Toshiba Corporation
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-TOSHIBA MOS MEMORY PRODUCTS

| 16384 WORD x 8 BIT UV ERASABLE AND ELECTRICALLY

' PROGRAMMABLE READ ONLY MEMORY

TMM27128D-20
TMM27128D-25

DESCRIPTION

The TMM27128D is a 16384 word x 8 bit ultra-
violet light erasable and electrically programmable
read only memory. For read operation, the TMM
27128D's access time is 200 ns, and the TMM27128D
operates from a single 5-volt power supply and has a
low power standby mode which reduces the power

~ dissipation without increasing access time. The stand-
" by mode is achieved by applying a TTL-high level
signal to the CE input. The maximum active current
is 120 mA and the maximum standby current is

35mA.

For program operation, the programming is achieved
by applying a 50 ms active TTL low program pulse
to the PGM input, and it is possible to program
sequentially, individually, or at random.

The TMM27128D s fabricated with the N-channel
silicon double layer gate MOS technology and is
packaged in a standard 28 pin dual in line cerdip
package.

FEATURES
1 e Single 5-volt power supply e Fully static operation
. @ Fastaccess time: TMM27128D-25 250 ns ® Programs with one 50 ms pulse
i TMM27128D-20 200 ns e Single location programming
e Power dissipation: e Three state outputs
120 mA (active current) Max. e |nputs and outputs TTL compatible
35 mA (standby current) Max. e Pin compatible with 127128
e Low power standby mode: CE
e Output buffer control: OE BLOCK DIAGRAM
PIN CONNECTION Vep  GND Vcc 09 01020304 050607
(TOP VIEW) - p 77 177PPi7%
OF o BE, CE and PGM
5_5_ o— CIRCUIT - oOuTPUT BUFFERS
PGW 0—]
no o1 i 1
ﬁ; o | 5 | cotumn [32]  coLumn i/o
A3 o— DECODER CIRCUIT
A3 5] Ao T T
A¢ o_| DRESS
27 o—
B o | now e MR
Ar10—| DECORDER ™™ | 38ax 8 BITS
A1p0—
A3
MODE SELECTION
PIN NAMES Pin [PGM | CE | OF | Vep | Vec O ~ 04
Power
Ao ~Ars | Address Inputs Mode (27) | (20) | (22) | (1) | (28) | (11~13,15~19)
Qo ~ Oy Outputs (Inputs) Read H L L 5V | Data Out Active
CE Chip Enable Input Output Deselect| * * H 5V 5V | High Impedance
OE Output Enable Input Standby * H * 5V | High Impedance Standby
PGM Program Control Input Program L L * 6V | Data In
Vep Program Supply Voltage Program Inhibit . H - 21V v H!gh Impedance Active
Vee Ve Supply Voltage (+5V) H L 5V | High Impedance
GND Ground Program Verify H L L 5V | Data Out
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TOSHIBA

MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT ]
Vee Vce Power Supply Voltage —0.6~7.0 \ o
Vpp Program Supply \/E)Itage —-0.6~22.0 \Y o
VIN Input Voltage —0.6~7.0 -Vf -
VouTt Output Voltage -0.6~7.0 S V; ]
Po Power Dissipation 15 T w
TSOLDER Soldering Temperature - Time 260 - 10 °C‘-sec7 o
TsTRG. Storage Tem;;erature —23_5 ~ 125 - TCmiiV B
TOPR. I Operating Temperature 0~70 - E
READ OPERATION
D.C. RECOMMENDED OPERATING CONDITIONS
SYMBOL | PARAMETER MIN TYP, MAX. UNIT
[ Ve | Input High Voltage - 20 T Veer10 | v
T e I N A
Vee Vcc Power Supply Voltage 4.75 ) - 525 | \Y
| Vee | Ver Power Supply Voltage 20 Vee | Vectos | v

SYMBOL PARAMTER CONDITIONS MIN. | TvP. MAX. UNIT
'] Input Current VN =0~ Vce - : - +10 MA
lce Supply Current (Standby) CE=Viy - - 35 mA
lec2 Supply Current (Active) CE=vVy - - 120 mA
C —_— ]
VoH Qutput High Voltage loy = —400uA 2.4 - - \%
VoL Output Low Voltage loL =2.1mA - ~ 0.4
Ipp1 Vpp Current Vpp =0~ Ve +0.6 - - +10 MHA
ILo Output Leakage Current | VouT =0.4~ Ve - - +10 MA
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A.C. CHARACTERISTICS (Ta=0~ 70°C, V¢c =5V 5%, Vpp = 2.0V ~ V¢ + 0.6V, Unless otherwise noted)

TMM27128D-20 TM27128D-25
SYMBOL PARAMTER CONDITIONS UNIT
MIN. MAX. MIN. MAX.

tacc Address Access Time CE =0E=V|_ PGM =V - 200 = 250 ns
tce CE to Output Valid OE = V), PGM =V, — 200 — 250 ns
toE OE to Output Valid CE =V|_,PGM =V} - 70 - 100 ns
tpGM PGM to Output Valid OE=CE =V - 70 - 100 ns
toF1 CE to Outputin High-Z | OE = Vj,_, PGM = Vjyy 0 60 0 90 ns
tpF2 OE to Output in High-Z | CE =V,_,PGM = V)4 0 60 0 90 ns
1DF3 PGM to Output in High-Z | OF = CE =V, 0 60 0 90 ns
toH Output Data Hold Time | CE = OE = V). 0 - 0 — ns

e AC Test Conditions

e Qutput Load: 1TTL Gate and C_ = 100pF

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

e Input Pulse Levels: 0.8V to 2.2V

o Timing Measurement Reference Level: Inputs 1V and 2V, Outputs 0.8V and 2.0V

CAPACITIANCE * (Ta=25°C, f = IMHz)

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. |[UNIT
Cn Input Capacitance ViN =0V - 4 6 pF
Cout Output Capacitance VouTt =0V - 8 12 pF

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

TIMING WAVEFORMS (READ)

e
Ao ~Ai3
{_

NN

0E

PGM

Vi
/)

tAcC

HIGH Z
0p ~07

i
\\s\\ \\\i\\\\

DATA QUTPUTS
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PROGRAM OPERATION
D.C. RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Viy Input High Voltage 2.0 - Vee +1.0 \Y
ViL Input Low Voltage —-0.3 - 0.8 \2
Vee Vcc Power Supply Voltage 4.75 5.0 5.26 \
Vpp Vpp Power Supply Voltage 20.5 21.0 215 \
D.C. and OPERATING CHARACTERISTICS (Ta= 25+ 5°C, Vg¢ =5V + 5%, Vpp =21V = 0.5V)
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Ly Input Current Vin =0~ Vee - — +10 MA
VoH Output High Voltage lon = —400uA 24 - - Y
VoL Output Low Voltage lor =2.1mA - - 0.4 \
lcc Ve Supply Current - - - 120 mA
Ipp2 Vpp Supply Current Vpp =215V - - 30 mA
A.C. PROGRAMMING CHARACTERISTICS (Ta=25 + 5°C, Vgc =5V + 5%, Vpp = 21V £ 0.5V)

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
tas Address Setup Time - 2 - - us
tAH Address Hold Time - 2 — — s
tces CE Setup Time - 2 — - s
tCEH CE Hold Time - 2 - — us
tps Data Setup Time - 2 — - us
tpH Data Hold Time - 2 — - us
tps PGM Setup Time - 2 — - s
tpH PGM Hold Time - 2 - — us
tys Vpp Setup Time - 2 - - us
thw Program Pulse Width PGM=CE = V,_ 45 50 55 ms
tcp Program Recovery Time - 0 — - us
tPRT Program Pulse Rise Time - 5 - - ns
tpET Program Pulse Fall Time - 5 — — ns
tce CE to Output Valid - - - 250 ns
toe OE to Output Valid - - - 100 ns
tDF1 CE to Output in High Z OE=V)_ - - 90 ns
tDF2 OE to Output in High Z CE =V - - 920 ns

A.C. Test Conditions

Output Load:

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

1TTL Gate and C_ (100 pF)

10 ns Max.
0.8~ 2.2V

Input 1V and 2V; Output 0.8V and 2.0V
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TIMING WAVEFORMS (PROGRAM)
PROGRAM OPERATION 1. (Vpp =21V £ 0.5V)

TOSHIBA

e
Ao ~Aj3 ><

tAH
__ tCEH ; 7
CE —yV;// / &/ W
W /
I
OF tDF2
toE DF1
-
Op~07 UNKNOWN H Din STABLE Doyt VALID
° o in P HIGH Z out /
tps DH
PEM 4 tPw r
PFT, ‘——7‘/ tPRT
Vep
PROGRAM OPERATION 2. (Vpp =21V £ 0.5V)
Ao ~A13 >< ><
tAS tPwW TAH
ce fg____ﬁ\ j
tPET tPRT | tcE tDF1
T
3 RN
oE N N N\ N \\t\.\\&\\
tcp
I tps PH \‘—"
PGM j
Ds DH
) HIGH Z HIGH Z
0¢ ~07 Djn STABLE 1, | PoutvALID |
Vep tvs

Note: 1.

V¢ 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 permanent damage to the device.

w

. 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 over-shoot voltage of its pulse should not be exceeded 22V.
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ERASURE CHARACTERISTICS

The TMM27128D’s erasure is achieved by applying
shortwave%ultraviolet light which has a wavelength
of 2637 A (Angstroms) to the chip through the
transparent window. Then integrated dose (Ultra-
violet 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

OPERATION INFORMATION
The TMM27128D's six operation modes are listed
in the following table. Mode selection can be achieved

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 (20 x 60) [sec] = 15 [w.sec/cm?].)

The TMM27128D’s erasure begins to occur
whenoexposed to light with wavelength shorter than
4000A . The sunlight and the flourescent lamps will
include 3000 ~ 4000A wavelength components.
Therefore when used under such lighting for extended
periods of time, the opaque seals — Toshiba EPROM
Protect Seal AC901 — are available.

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

by applying TTL level signal to all inputs. In the TTL.
PGM CE OE Vpp Vee Op ~ 04 Power
(27) (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
b v Program L L * Data In Active
O';glgAR'?ION Program Inhibit * H * 21V 5V High Impedance Active
(Ta=25+5°C) Program Inhibit H L H High Impedance Active
Program Verify H L L Data Out Active
Note: H; Vin, L; Vi, ¥Viy or VL
READ MODE

The TMM27128D has three control functions.
The chip enable (CE) controls the operation power
and should be used for device selection.

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

Assuming that CE = OE = V|_ and PGM = V4,
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 = V|, PGM = Vi 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 = OE = ViL and all ad-
dresses are valid, the output data is valid at the out-
puts after tpgm from the rising edge of PGM.
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OUTPUT DESELECT MODE

Assuming that CE = V|y or OE = ViH, the out-
puts will be in a high impedance state. So two or
more TMM27128D can be connected together on a

STANDBY MODE
The TMM2712§_D has a low power standby mode
controlled by—ihe CE signal. By applyinga TTL high

level to the CE input, the TMM27128D is placed in
the standby mode which reduce the operating current

PROGRAM MODE
Initially, when received by customers, all bits of
the TMM27128D are in the '*1" state which is erased

. state.

Therefore the program operation is to introduce
“Os’’ data into the desired bit locations by electrically
programming.

The TMM27128D is set up in the program opera-
tion mode when applied the program vo|tage (+21V)
to the Vpp terminal under CE =PGM=0E=V|4.

The program operatlon occurs during the overlap
of the CE low and the PGM low. Then the pro-
gramming is achieved by applying a 50ms (tpw)

PROGRAM VERIFY MODE

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

PROGRAM INHIBIT MODE

Under the condition that the program voltage
(+21\/) is applied to Vpp terminal, a high level CE
or PGM input inhibits the TMM27128D from being
programmed. Programming of two or more
TMM27128Ds in parallel with different data is
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common bus line. When CE is decoded for device
selection, all deselected devices are in low power
standby mode.

from 120mA to 35mA, and then the outputs are ina
high impedance state, independent of the OE and
PGM inputs.

active low program pulse to the CE or the PGM
input after the addresses and data are stable.

This program pulse should be a single pulse with
50ms pulse width per address word, and its maximum
value is 55ms.

The levels required for all input are TTL. The
TMM27128D can be programmed any location at
anytime — either individually, sequentially, or at
random.

The TMM27128D should not be programmed
with D.C. signal applied to both CE and PGM inputs.

The verify is accomplished with OE and CE at
V|L and PGM at V4.

easHy accompllshed That is, all inputs except for
CE or PGM may be commonly connected, and a
TTL low level program pulse is applied to-the CE
and PGM of the desired device only and TTL high
level signal is applied to the other devices.
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OUTLINE DRAWINGS

37.7 MAX

7.1+0.2

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

| !

- %
2 B | R g
R0.64 7 ‘ 3
! <
1 2 3 4 56 6 7 8 9 10 11 12 13 14
X
<
H
o
5 15.24 +0.3
1 |
[— [ ]
+0.15
N 025 510
.54 +0.;
~ 2544025 H 1.340.25
5 4
+0.15
# 0.46 010 17.4 MAX.
©

Note 1 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.

. This value is measured at the end of leads.

. All dimensions are in millimeters.

[ARN)
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-TOSHIBA MOS MEMORY PRODUCTS

12048 WORD x 8 BIT MASK ROM
N CHANNEL SILICON GATE DEPLETION LOAD

TMM334P

DESCRIPTION

TMM334P is a 16,384 bits read only memory
organized as 2048 words by 8 bits and is compatible
with i2716 type (16K EPROM). It is suitable for use

. in programming of production apparatus used micro
| processor because of its low cost per bit.

TMM334P’s mask making is carried out by com-

' puter using punched paper tape data of customer and

then sample manufacturing will start. Then for cus-

- tomer, 16384 bits memory data and three chip select

i input active logic are programmable.

Therefore  TMM334P  manufacturing procedure
goes through three steps before mass production.
First step is a acceptance of customer’s punched
FEATURES
Single 5V supply voltage; Vcc =5V £ 10%

Access time; tacc =450 ns. (Max.)
Directly TTL compatible; All inputs and outputs

Three state output; OR tie capability
Static operation; No clocks are required.

Pin to pin compatible; TMM323C, i2316E, i2716
PIN CONNECTION

(TOP VIEW) A7 241Vce
’ As[]2 23[)As
Asy3 22[Ag
Asl]a 21[)Cs3/CS3
Asls 20[]cs, /CS,
A,Q6 190A 10
A7 18[Jcs, /CS,
Aolls 1700,
Do e 161 D¢
[P el 15[10s
D, 14104
GND[12 130D03
PIN NAMES
Ao ~ A Row address inputs
A;~ Ao Column address inputs
Do ~ D4 Data outputs
CS; /CS; ~ CS3/CS3 Chip select inputs
\elo} V¢ Power Supply Voltage
GND Ground

paper tape data. Second step is a presentation of
programmed sample (Engineering Sample) for cus-
tomers. Third step is a verification of Engineering
Sample by customers. Sample verification is most
important and Toshiba will enter into mass produc-
tion after above three steps are concluded. Then
Toshiba will adopt a established on-line system and so
can respond to a customer’s needs quickly and can
maintain a stable delivery.

TMM334P is fabricated with ion implanted N-
channel silicon gate technology. This technology
allows a production of high performance. TMM334P
is moulded in a 24 pin standard plastic package.

Programmable chip select inputs; CS1, CS2, CS3 Easy memory expansion

Input protected; All inputs have protection against static charge

BLOCK DIAGRAM

Vee GND
[
Do Dy Dz D3D4 D5 Dg D7
00 00000 O

I

] " o
cs4/cs, %E % c 8,
— 8 8 83 Output buffer
Csy/csy EH 2zl 28
i = z9 £
cs3/cs; O£ Ga 53

Column decoder

Address input buffer

PO S— g

Az O—— 7| 8 |12 Memory cell array
A3 0 1 = [ 128 x 128
Ay O———r] K]




TOSHIBA

MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Vee Power supply voltage —05~70 \
VIN, VouT Input and output voltage -05~70 \Y
Topr Operating temperature 0~70 °C
Tstg Storage temperature —55 ~ 150 °C
TSOLDER Soldering temperature - time 260 - 10 °C - sec
Pp Power Dissipation (Ta =70°C) 1.0 w

D.C. OPERATING CONDITION

SYMBOL PARAMETER CONDITIONS MIN, TYP. MAX. UNIT
Vin Input high voltage - 2.0 - Vee +1 \
ViL Input low voltage - —05 - 08 \
Vee Power supply voltage - 45 - 55 \Y

D.C. and OPERATING CHARACTERISTICS (Ta=0°C~ 70°C)

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
lin Input high current VIN = \/‘pc — 0.01 10 LA
e Input low current VIN = GND - —-0.01 -10 KA
VoH Output high voltage Isource =—0 AmA 24 3.0 - \%
VoL Output low voltage B IsINK =2.TmA - 02 04 \
loH Output high current VouT =24V -04 -3.0 - mA
loL Output low current VouT =04V 2.1 5.0 - mA

C5=0.8V,CS=2.0V
ILo Output leakage current VouT =04V to Vee — +0.01 +10 uA
Icc Supply current louT =0mA - 40 80 mA
*Ta=25°C, Vcc =5V

A.C. CHARACTERISTICS (Ta=0°C~ 70°C, Vcc =5V + 10%, CL = 100pF, ty, tf = 20ns)

SYMBOL PARAMETER CONDITIONS MIN. TYP.* MAX. UNIT
tacc Access time tac S 100ns - 270 450 ns
tco Output delay timé from chip select tac 2 tacc - 80 120 ns
tob Output deselect time RL =1008Q 0 70 100 ns
tRC Read cycle time — 450 — - ns

* Ta=25°C, Vcc =5V

CAPACITANCE (Ta=25°C, f=1MHz)

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
CIN Input capacitance VIN =A.C.GND - 4 10 pF
Cout Output capacitance VouT =A.C.GND - 8 15 pF

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

PAPER TAPE FORMAT

_ 50% 50%
cs /cs CHIP DISABLE CHIP ENABLE CHIP DISABLE
vie 10% 10%
tacc o0
Vo HIGH IMPEDANCE 20V atavaL ; HIGH
0o~01 08V 0.1V IMPEDANCE

tco

Punched paper tape data must be a positive logic and use a 7 to 8 bit ASCII code.
Format 1 (including Data and Check sum every word).

A

NULL
¥ TMM334P - XxXxX ¥
CR LF
vmMs8 = D7V
CR LF

N8;

CR LF

CR LF

CR LF

(csy =0)
CR LF
(€S = 1)
CR LF
(cs3 =0)
CR LF

$
CR LF

NULL

Take NULL more than fifty characters.

Contents in single quotation mark (¥...Y) indicates a comment and XXXX is a user’s
number.
CR and LF indicate carriage return and line feed respectively.

Specify MSB pin. (D, or Dy)

N8 indicates a 8-bit mask pattern.
Semicolon ( ;) indicates a punctuation of data.

R indicates an absolute address.
words.

Enter the address by decimal code every eight

X indicates hexadecimal code. So enter the data represented by hexadecimal code
every word after X.

P indicates a check sum of its word. So enter a sum of one’s number in a word by
decimal code after P.

Data modification: Enter the modified address before the End mark and then enter
the data following above procedure independently or serialy. Modification can be
allowed from O address to 2047 address.

Customers can program the active logic of three chip select inputs independently.
Specify the active logic of chip select input in the brackets.

The example is shown in Figure. In thisexample, chip is active under the condition
that CS1="'0"and CS2 ="1"and CS3 ="0".

$ Indicates an End mark .

Take NULL more then fifty characters.
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Format 2 (including Data only every word)

NULL
¥ TMM334P - XXXX V¥
CR LF
YMsB=D, ¥
CR LF |
N8;
CR LF
Ruuu0; X075A . .. 3BF1;

CR LF

R2032; XBCAE ...0085;

R indicates an absolute address. Enter the address by decimal code every sixteen
words.

X indicates a hexadecimal code and so enter the data of sixteen words continuously
after X.

Data modification: This procedure is following to Format 1. Otherwise specified in
Format 1.

CR LF
(cs; =0)
Format 1 and Format.2 are Toshiba preferred Format.
CR LF The other acceptable Format is Intel BNPF Format.
(CSy =0)
CR LF
(CS3 =0)
OUTLINE DRAWINGS
CR LF
$ 24 2322212019 1817 1615 14 13
hrhrhrhohohichriachthrhrh
CR LF Tt LA I AN B S S B
NULL — d b §
b3
R1.5 ]
q P
T i oy grgr
1234 56 7 8 9101112
¢ 15.24 TYP.
Note: Each lead pitch is 2.54 mm. Al leads are located within ' 32.4 MAX, 3
0.25 mm of their true longitudinal position with respect 10° 3
to No. 1 and No. 24 leads. 0
All dimensions are in millimeters.
)/ E——
HHEHRLAHILR T, 4
2.54%0.25 1.4%0.15 z
Ui <
05%0.15 2 17.4 MAX.
~

Note: Toshiba does not assume any responsibility for use of any clrcuitry described; no circuit patent licenses are Implied, and Toshiba reserves
the right, at any time without notice, to change said circultry.

©Mar., 1980 Toshiba Corporation

— 228 —



- TOSHIBA MOS MEMORY PRODUCTS

4096 WORD x 8 BIT MASK ROM

N CHANNEL SILICON GATE DEPLETION LOAD

TMM333P

DESCRIPTION

The TMM333P is a 32,768 bits read only memory
organized as 4,096 words by 8 bits. It is suitable for
use in programming of production apparatus used
micro processor because of its low cost per bit.

The TMM333P’s mask making is carried out by
computer using punched paper tape data of customer
and then sample manufacturing will start. Then for
customer, 32,768 bits memory data and two chip
select input active logic are programmable.

Therefore the TMM333P manufacturing procedure
goes through three steps before mass production.
First step is a acceptance of customer’s punched
paper tape data. Second step is a presentation of

FEATURES
Single 5V supply voltage; Vcc =5V 5%
Access time; tacc =450 ns. (Max.)
Directly TTL compatible; All inputs and outputs

Three state outputs; OR tie capability
Static operation; No clocks are required.

Pin to pin compatible; TMS4732
PIN CONNECTION

(TOP VIEW)
PIN NAMES

Ao ~ Ag Row address inputs

Aq~ Anr Column address inputs

Do ~ Dy Data outputs

CS, /CS,: CS,/CS, Chip select inputs

VCC Power supply terminal
GND Ground

programmed sample (Engineering Sample) for cus-
tomers. Third step is a verification of Engineering
Sample by customers. Sample verification is most
important and Toshiba will enter into mass produc-
tion after above three steps are concluded. Then
Toshiba will adopt a established on-line system and so
can respond to a customer's needs quickly and can
maintain a stable delivery.

The TMM333P is fabricated with ion implanted N-
channel silicon gate technology. This technology
allows a production of high performance. The TMM
333P is moulded in a 24 pin standard plastic package.

Programmable chip select inputs; CS1, CS2, Easy memory expansion

Input protected; All inputs have protection against static charge

BLOCK DIAGRAM

Vee GND
o 9

Do Dy Dy D3D4 D5 Dg D7
O 0O Q0 O 00 O

.5 . _
C5|/031 3% 3 8
%2 28] |3 Output buff
— @ ® @ u u r
csycs, e ) a8 i °
£ £ o 9
oL Oa 53

l

o

Column decoder

8 x 32

>
S
Address input buffer

5
P S— 3
Ay O——o 7 § 128 Memory cell array
A3 O———] 1 : 128 x 256
Ay O—— <
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MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
vee Power supply voltage -05~70 \%
VIN, VouT Input and output voltage -05~7.0 \
Topr Operating temperature 0~70 °C
Tstg Storage temperature —55 ~ 150 °C

TSOLDER Soldering temperature - time 260 - 10 °C - sec
PD Power Dissipation (Ta =70°C) 1.0 w

D.C. OPERATING CONDITIONS

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
ViH Input high voltage - 2.0 - Vee +1 \
ViL Input low voltage - —-05 - 0.8 \
Vee Power supply voltage - 4.75 5.0 5.25 \

D.C. and OPERATING CHARACTERISTICS (Ta=0°C~ 70°C)

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
I Input high current VIN =Vcce - 0.01 10 MA
hie Input low current VIN = GND - -0.01 -10 uA
VoH Output high voltage ISOURCE = —-0.4mA 24 3.0 - \Y
VoL Output low voltage ISINK =2.TmA - 0.2 0.4 \Y
loH Output high current VouT =24V 04 -3.0 - mA
loL Output low current VouT =04V 2.1 5.0 - mA

CS=08V,CS=2.0V
Lo Output leakage current VouT =04V to Ve - +0.01 +10 uA
lcc Supply current louT =0mA - 60 100 mA
*Ta=25°C, Vcc =5V

A.C. CHARACTERISTICS (Ta=0°C~ 70°C, Vcc =5V+ 5%, C, = 100pF, ty, tf = 20ns)

SYMBOL ~ PARAMETER CONDITIONS MIN. TYP.* MAX. UNIT
tacc Access time tac S 100ns - 300 450 ns
tco Output delay time from chip select tac 2 tacc — 120 200 ns
tob Output deselect time - 0 100 150 ns
tRC Read cycle time - 450 — — ns

* Ta =25°C, Vcc =5V

CAPACITANCE (Ta=25°C, f=1MHz)

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
CIN Input capacitance VIN =A.C.GND — 4 10 pF
CouT Output capacitance VouT =A.C.GND - 8 15 pF

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

PAPER TAPE FORMAT

TOSHIBA

Vin 50% 0%
Ao ~ArL
Vi \10% F-os«

_ #-90% 90%
cs /cs CHIP DISABLE CHIP ENABLE
0% 10%

tacc oo

von HIGH IMPEDANCE z 2OV ravauo Y ‘ ; HIGH
Do ~07 KO8V 0.1V :’j IMPEDANCE

tco

CHIP DISABLE

Punched paper tape data must be a positive logic and use a 7 to 8 bit ASCI!I code.
Format 1 (including Data and Check sum every word).

/’v‘\_—/

NULL
¥ TMM333P - XXXX ¥
CRLF
vYMSB = D, ¥
CR LF

N8;

CR LF

CR LF
R4088; X01P1; ... ; X3AP4;

CR LF

(Csy =0)
CR LF
(csy = 1)
CR LF

$
CR LF

NULL

Take NULL more than fifty characters.

Contents in single quotation mark (Y. ..Y) indicates a comment and XXXX is a user’s
number,

CR and LF indicate carriage return and line feed respectively.

Specify MSB pin. (D, or Do)

N8 indicates a 8-bit mask pattern.
Semicolon ( ;) indicates a punctuation of data.

R indicates an absolute address.
words.

Enter the address by decimal code every eight

X indicates hexadecimal code. So enter the data represented by hexadecimal code
every word after X,

P indicates a check sum of its word. So enter a sum of one’s number in a word by
decimal code after P.

Data modification: Enter the modified address before the End mark and then enter
the data following above procedure independently or serialy. Modification can be
allowed from O address to 4095 address.

Customers can program the active logic of two chip select inputs independently.
Specify the active logic of chip select input in the brackets.

The example is shown in Figure. In thisexample, chip is active under the condition
that CS1="0"and CS2 ="1".

$ Indicates an End mark .

Take NULL more then fifty characters.
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Format 2 (including Data only every word)

NULL
¥ TMM333P - XXXXY
CR LF

YmsB=D, ¥

CR LF
N8;
CR LF
Ruuu0; XO75A . .. 3BF1; R indicates an absolute address. Enter the address by decimal code every sixteen
words.
CR LF o . . ;
X indicates a hexadecimal code and so enter the data of sixteen words continuously
after X.
: Data modification: This procedure is following to Format 1. Otherwise specified in
R4080; XBCAE ...0085;
Format 1.
CR LF
(csy =0)
Format 1 and Format 2 are Toshiba preferred Format.
CR LF The other acceptable Format is Intel BNPF Format.
(Csz =0)
CR LF
$
CR LE OUTLINE DRAWINGS
24 2322212019 1817161514 13
hchrhrohrhirhichrhrhrh
= L A s
X
: b
s
R1.5 ~
q p s
T O O O iy O gy o g
12 34 56 7 89101112
] 15.24 TYP.
Note: Each lead pitch is 2.54 mm. All leads are located within b 32.4 MAX. % =
0.25 mm of their true longitudinal position with respect 10° b3
to No. 1 and No. 24 leads. 0
All dimensions are in millimeters.
Vi e o\
\.\ THHTHTH] |
2,5410.25 1.4%0.15 z
t z
0.5+0.15 2 17.4 MAX.
~

Note: Toshiba does not assume any responsibility for use of any circuitry described; no circuit patent licenses are implied, and Toshiba reserves
the right, at any time without notice, to change said circulitry.
©sSept.,1980 Toshiba Corporation
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TOSHIBA MOS MEMORY PRODUCTS

4,096 WORD X 8 BIT MASK ROM

N-CHANNEL SILICON GATE

TMM2332P

DESCRIPTION

The TMM2332P is a 32768-bit read only memory
organized as 4096 words by 8 bits with a low bit
cost, thus being most suitable for use in programming
of production apparatus using microprocessor.

The TMM2332P features an automatic power down
mode. When deselected by Chip Select (CS/CS),
the device is in low power (Isg=15mA MAX.) stand-
by mode. This device feature results in system power

FEATURES

® Single 5V-Power Supply
@ Fast Access Time: 350ns (MAX.)
® Low Power Dissipation
Operating Current = 100mA (MAX.)
Standby Current = 15mA (MAX.)
Power Down Feature: CS / CS
Programmable Chip Select: CS/CS
Output Buffer Control : OE
Easy memory Expansion : CS/CS

PIN CONNECTION

(TOP VIEW)
—
A0 1 240Vce
AsO 2 230 Ag
AsO 3 220 A9
Al 4 210 Ay,
A3 s 201 0E
A0 6 190 A
A0 7 181 CS/CS
Ao 8 17AD,
Dol 9 16 Ds
D010 15(1Ds
D201 140Dy
GND[J12 13[D3
PIN NAMES
Ao~Aq Address Inputs
Do~D~ Data Outputs
CS/CS Chip Select Input
OE Output Enable Input
Vce Power (+5V)
__GND Ground

saving in larger systems, where the majority of de-
vices are deselected.

The TMM2332P is fabricated with ion implanted
N-channel silicon gate technology. This technology
allows a production of high performance.

The TMM2332P is moulded in a 24-pin standard
plastic package.

Static Operation
Pin Compatible with 2732 Type EPROM and
2332
® All Inputs and Outputs:
Directly TTL Compatible
Three State Outputs: Wired OR Capability.
Inputs Protected: All inputs have protection against
static charge.

BLOCK DIAGRAM

VecGND Doo, 02 D3 D4 Ds Dg D4

CS/CS o— Control 1 T T T T T
OEo—|  Circuit j——l Output Buffers
Aq o— ﬂ
Ag o— ——-{ Column Decoder I
Ag o—f
4
Aro0—] £ 6
Ay o0— E
Ap o— 5
Q
Ay o— £ s
. I
Ay o—f & 3
A 5 9 Memory Cell Array
30— 2 o (256 x 128)
Ag o—f g
As o—f o
Ag 0—
—
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MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Vee Supply Voltage -0.6~7.0 \%
ViNn Input Voltage -0.56~7.0 \
VouT Output Voltage -0.56~70 \
ToPR Operating Temperature 0~ 70 °c
TSTRG Storage Temperature -65~ 150 °c
TSOLDER Soldering Temperature* Time 260 * 10 °C+Sec
Po Power Dissipation (Ta = 70°C) 1.0 W
D.C. OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
ViH Input High Voltage 2.0 - Vee+1.0 \
Vi Input Low Voltage -0.5 — 0.8 Vv
Vee Power Supply Voltage 4.5 5.0 55 \%
D.C. CHARACTERISTICS (Ve = 5V£10%, T, =0~ 70°C)

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
I Input Leakage Current VN =0~ Vce - +0.02 +10 BA
loy Output High Current Voy = 2.4V -0.4 -2.0 - mA
loL Output Low Current VoL = 04V 2.0 4.0 — mA

OE=V|yorCS=Vy
| tput Leakage Ci t
Lo Output Leakage Curren Vout = 04V ~Vee _ +0.05 £10 uA
lce Operating Current CS= ViL or CS=Vy - - 100 mA
Isg Standby Current CS=V or CS=V_ — . 15 mA
CAPACITANCE (T,=0~ 70°C, f=1MHz)

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
CiNn Input Capacitance ViN = 0V — 5 10 pF
CouT Output Capacitance VouTt =0V — 8 15 pF

Note: This parameter is periodically sampled and is not 100% tested.
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A.C. CHARACTERISTICS (Vcc=5V:10%, T, =0~ 70°C)

" TOSHIBA |

SYMBOL PARAMETER MIN, TYP. MAX. UNIT
tRC Read Cycle Time 350 — — ns
tacc Access Time - — 350 ns
tco Chip Selection to Output Valid - - 350 ns
too OE to Output Valid — - 120 ns
topc Chip Deselection to Output in High-Z - - 100 ns
t0D0 OE to Output in High-Z - - 100 ns
tpy Chip Selection to Power Up Time 0 - - ns
tPD Chip Deselection to Power Down Time - — 100 ns

A.C. TEST CONDITIONS
Input Rise and Fall Times 20ns
Timing Measurement Reference Levels Input 0.8V and 2.0V
Output: 0.8V and 2.0V
QOutput Load; 1-TTL Gate and C_ = 100pF
A.C. TIMING WAVEFORMS
tRC
A Vin Vin
Address ’ Stable
X VL ViL
tacc
v‘”—\gﬂu_ﬁ ________ =TT NV
cs/cs .
______ Ao
tco S tobc
ViH
OE
\ N i /
t0 0 — tODO———+
-Von
Do~D1q Output Data Valid
\- VoL
'e———'tpo

Supply
Current

Note: (1) CS and CS waveforms are shown by dotted line and straight line respectively.
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ACCEPTABLE FORMAT

Toshiba can accept programming and masking
information for TMM2332P in the form of punched
paper tape with Intel BNPF format or master devices
(EPROM).

OUTLINE DRAWINGS

24 2322212019 1817161514 13
theh theh chrehlh cheh choh ch
X
q p 3
- b3
R1.5 ' o
q £ <
. ey
T O O O O O {07 (o o o o o
123456 7 889101112
32.4 MAX. §' 15.24 TYP.
o b3
|

2.54+0.25 1.40.15 .
Tt i
0.5+0.15 17.4 MAX.

Note: Each lead pitch is 2.54 mm. All leads are located within 0.25 mm longitudinal position with respect to No. 1 and No. 24 leads.
All dimensions are in millimeters.

3.2 MIN
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_TOSHIBA MOS MEMORY PRODUCTS

64K BIT (8K WORD X 8 BIT) MASK ROM

N CHANNEL SILICON GATE

TMM2364P

DESCRIPTION

The TMM2364P is a 65536 bit 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.

Consisting of static memory cells and clocked pe-
ripheral circuitry, the TMM2364P provides a high
speed and low power dissipation (access time 250ns,
operating current 40mA).

The TMM2364P also features an automatic stand-

. by power mode. When deselected by Chip Enable
' (CE), the operating current is reduced from 40mA to

FEATURES
Single 5V + 10% power Supply

e Access Time: 250ns max.
e L ow Power Dissipation
Average Current: 40mA max.
Standby Current: 15mA max.
e Input and Output: TTL Compatible
e Three State Outputs: Wired OR Capability
PIN CONNECTION
NC.g1 7 280 Ve
Ap02 2701 €8, /TS,
A,03 26p cs,/CS,
AsO4 250 A
A5 24P A,
A6 Z 230A;,
A07 S 22pOE
A8 o 21p A,
Ade 2 20pCE
A, 010 ~ 19pD,
D, g11 180 D¢
D, g12 170 D
D, Q13 161 D,
GND 14 150 D,
PIN NAMES
Ag ~Ap Address inputs
Dy ~ Dy Data outputs
CS/CS Chip select inputs
OE Output enable inpu
CE Chip enable input
N.C. No connection
Vee Power supply terminal
GND Ground

15mA. Output Enable (OE) is effective in preventing
data confliction on a common bus line.

The TMM2364P 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 TMM2364P is fabricated with ion implanted
N-channel silicon gate technology. This technology
allows a production of high performance.

The TMM2364P is moulded in a 28 pin standard
plastic package, 0.6 inch in width.

(]

Edge Enabled Operation: CE

Output Buffer Control: OFE

e Programmable Chip Select: CS,, CS,
Easy Memory Expansion

Pin Compatible with 12364

(]

® |nputs protected: All inputs have protection
against static charge.
BLOCK DIAGRAM
Vee GND
oF

Do D; D; D3 Ds Ds Dg D,

€S, /€S, o—

buffers and latches
Chip select program

Chip select input
and decoder

SV N—

T

& Chip enable input
buffer and clock
1

Output buffers _l

Ag o—— 5
A Column decoder
A o___{ .
Aso— &
Ao 3
Aso—— % _
Ago—— 2 ¢ 3
Aso » ‘3 8 § 256 65536 bits
Ago—od £ "—j ; Memory cell
Avo—— 2 § s array
Ay oo——]
Ajjo—§
Ap o—
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MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Vce Power Supply Voltage -05~7.0 \
Vin. VouTt Input and Output Voltage —-05~7.0 \
TopPr Operating Temperature 0~70 °C
TsTRG Storage Temperature —55 ~ 150 °C
Tsp Soldering Temperature - Time 260 - 10 °C - sec
Po Power Dissipation (Ta =70°C) 1.0 w
D.C. OPERATING CONDITIONS
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Vin Input High Voltage - 22 - Vee +1 Vv
ViL Input Low Voltage - —-0.5 - \
Vee Power Supply Voltage - 45 5.0 \

D.C. and OPERATING CHARACTERISTICS (Ta=0~ 70°C)

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Iy Input High Current Vin =5.5V — 0.05 10 MA
L Input Low Current Vin = GND — —0.05 -10 MA
VoH Output High Voltage loH = —400uA 24 3.3 — Vv
VoL Output Low Voltage loL =3.2mA — 0.3 0.4 \
'Lou Output Leakage Current Vour =55V (E =22Vor - 0.08 10 KA
ILoL VouT =0.4V OE =22V - —0.1 —20 uA
lec Standby Current CE=22V - 8 15 mA
Icc2 Average Current tecye = 350ns, loyT = 0mA - 20 40 mA

* Typical values are at Ta = 25°C and Vg = 5V.
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A.C. CHARACTERISTICS (Ta=0~ 70°C, V¢c =5V + 10%)

TOSHIBA

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
tee CE pulse width - 250 - - ns
tas Address Setup Time — 0 — — ns
tAH Address Hold Time - 50 — - ns
tacc Access Time — — 150 250 ns
t0o Output Delay Time from OE - — 50 120 ns
top Output Turn off Delay - - 40 70 ns
tee CE off Time — 90 — — ns
tcye Cycle Time tas =0ns, tr, tf =bns 350 - — ns

* Typical values are at Ta = 25°C and Vg = 6V.

A.C. TEST CONDITIONS

Output Load: ITTL Gate + 100pF
Input Rise and Fall Times (10% ~ 90%): 5ns
Input Pulse Levels: 0.8 ~ 2.4V
Timing Measurement Reference Levels: Input; 1V and 2.2V

Output; 0.8V and 2.0V
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CAPACITANCE (Ta=25°C, f=1MHz)

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
CiN Input Capacitance ViN =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.
TIMING WAVEFORMS
Ag ~A 1
o~an :‘;D\':fflsbcs" ADDRESS, CS, CS; MAY CHANGE ><
Csy, CSy ‘ 1
tAs  taH tec
CE ————-—-——31\ ' tCcE l
. S
— too
" N
tace ‘OD“)
HIGH-Z m‘ ) HIGH-Z
Do ~D7 \ DATA VALID —
XXX Ny 4
tcye

Note (1) tgp is specified from OE or CE, whichever occurs first.
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OPERATION MODE
CE CSy, CS,, Address OE OUTPUT MODE
H (1) (1) High Z Standby
= Valid (1) High Z Latch
L (2) L Data out Read
Note (1) Don’t care
(2) €Sy, CS;, Address may change after tap-
1 cycle
APPLICATION INFORMATION CE \\//m '4\
L
1. _POWER SUPPLY DECOUPLING o oo M
The operating current lec waveforms for TMM2364P are shown in Fig. (™4 ‘3‘3 11
1,2. 20 ]
The TMM2364P is a clocked device, so the transient current peaks are pro- 10 ] /
duced on the CE transition and CE active level. °0 700 200 300 400 500
The lgc current transients require adequate decoupling of Ve power
‘ SUDDW Time (ns)
: Fgi. 1 lgc vs time (CS: Select)
1 {!
2. POWER ON -
The TMM2364P requires initialization prior to. normal operation. Two C_E\\’,'It B 1)
initialization methods are as follows: 60
(1) A minimum 100us time delay is required after ‘the application of :ﬁi, iz
Vee (+BV) Efore proper device operation is achieved. And during 30 Y 1
this period, CE must be at Vi level. 20 { f 7
(2) A minimum 100us time delay is required after the application of ‘g
Vee (BV), and then a minimum of one initialization cycle must be 0 100 200 300 400 500
performed before proper device operation is acheived. Time (ns)

Fig. 2 Icc vs time (CS: Deselect)

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

Use 7 or 8-bit (even parity) ASCII code paper Tape for ROM data input.
Two acceptable formats which are described in section A and B are available.

(when a check sum per word is used)

A. Format 1
NULL
‘TMM2364rP- 000" /
‘MsB =D7' )
N8;
ROOC0: X7FP7;.....; x07P3; )
ROOO8; x38P3; ... . ; XESP5; )
R 16; X10P1; . ... .;X6BPS5; J
R8176; X4DP4;. . ... ;XBSP5; )/
R8184; X2CP3,. . ... ;XA4P3; J
(csy=1
(csy=0) )
s )
NULL

Preceding the first data field and following the last data field there must
be a leader/trailer length of at least 50 null characters.

Contents in a single quotation mark (, . . . ..,) signify a comment and
000 O indicates a four-digit user pattern number.

4/ indicates carriage return and line feed.

Specify the most significant bit (MSB) of the device outputs (D; or Dy )
N8 indicates that the mask pattern is an 8-bit pattern.

Semicolon ( ;) signifies a punctuation of data.

R signifies an address. Enter the address with the four decimal digits
every 8-words after the character R.

X signifies a hexadecimal digit.
Enter the data with the two hexadecimal digits every word after the
character X.

P signifies the check sum per word.
Enter the sum of 1 in a one word decimal after the character P.

* Data Modification

Modifying single and continuous word data can be carried out by
specifying the modifying addresses and inputting the data following the
above procedure before the end symbol.

Modification can be allowed from 0 to 8191 addresses.

Specify the active logic of chip selects (CS; and CS,) in the parentheses
respectively.

Enter 1" and "0’ when active at high and low levels, respectively.

An example is shown in the left figure.

In this example, the dévice is selected under the condition that CS, and
CS, are at high and low levels, respectively.

$ signifies the End symbol.

— 242 —



B. Format 2 (When a check sum per word is not used)

NULL

“Tmmz3esr-00000 J
‘MSB = D7 J
N8; /)
ROOO0; X7F5A ... .. 39€5: )
ROO16 ; x108C..... B241; )
RO32 ; X2DBA ....36C7; J
R8160; X1EC5 . .. .. 31DE; J
R8176; X4DA6 ....1BA4; )
(cs =1 J
(€8, =0) J
$ J
NULL

In addition, Toshiba can also ac

R signifies an address.
Enter the address with the four decimal digits every sixteen words after
the character R.

X signifies a hexadecimal digit.
Enter the data of sixteen words continuously after the character X.

Otherwise specified in Format 1.

TOSHIBA

cept programming and masking information for TMM2364P in the form
of punched paper tape with Intel BNPF format or master devices (EPROMs).
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OUTLINE DRAWINGS
Unit: mm

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

il o T e o I O e o o o |
R1.5 l 3
q ' 1 X
<
~ _ ! ~ s
D]
| l b p

37.4 MAX. 15.24 TYP.
°
X A8
<
s ; T
© '3 !
- ; i
] 0
K +0.1
025_0‘05
r —
z
‘ 0.5%0.15 E
s
2.5410.25 1.4%0.15 0.2 MAX. o 17.4 MAX.

Note: Each lead pitch is 2.54 mm.

All leads are located within 0.25 mm of their true longitudinal position with respect to No. 1
and No. 28 leads.

Note: Toshiba does not assume any responsibility for use of any circuitry described; no circuit patent licenses are implied, and Toshiba reserves
the right, at any time without notice, to change said circuitry.
©Aug., 1980 Toshiba Corporation
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-TOSHIBA MOS MEMORY PRODUCTS

64K BIT (8K WORD x 8BIT) MASK ROM

N-CHANNEL SILICON GATE

TMM2365P

DESCRIPTION

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

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

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

FEATURES

e Single bV power Supply
o Access Time: 200ns max.
e Power Dissipation
Average Current: ~ 100mA max.
Standby Current: 25mA max.
e Input and OQutput: TTL Compatible

(CEy ~ 3/CE; ~ 3), the operating current is reduced
from 100mA (MAX) to 26mA(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.

e Three State Outputs: Wired OR Capability
e Output Buffer Control: OE
e Programmable Chip Enable: CE4/CE;, CE2/CE,
CE4/CE;
Easy Memory Expansion
e Compatible with 64K EPROM TMM2764D

PIN CONNECTION BLOCK DIAGRAM
nvedt N~ asbvee Vee GND
A2 273 CE,/CE; /NC
A3 26 [ICE,/CE,/NC _ ? ?
Ae]a 255 As oF ] DoDy Dy D3 D4 Ds Dg D7
. 73987917
A6 % 28P1Ay CE, /CE; ce 2r -
A7 T 22Q0E o E 5
A > oBae CE,/TE; O—f %E . E§ ] &E | .| OUTPUT BUFFERS
A Qo S 2ofcE/CE; . 83 35 33
Ao 10 191D, CE4/CE; O—»f
Do g 1 18[ D¢ 8
Dy 12 17305 ]
D, 013 16{3 D4 — N COLUMN
GND 14 151 D3 Ao O~ 5 DECORDERS
Al O »
Ay o= &
PIN NAMES Ay O~ & 32x8
2
Ao ~ Aqz Address inputs Ar 0= @
= As o= 5 k4
Do ~ D4 Data outputs A 0| B &
OE Output enable input A oe 3 £
— . N
CE, /CE, ,CE,/ ) . Ag o= & :>s 5] 256 MEMORY CELLS
P ‘=== | Chip enable inpu u 256 x 32 x 8
CE, .CE3/CE, P puts A ol & S 7
N. C. No connection A10O= < ]
Vec | Power supply terminal Allo"*
GND | Ground 2
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MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Vee Power Supply Voltage —-05~7.0 \
Vin. VouT Input and Output Voltage -0.56~7.0 Vv
ToPr Operating Temperature 0~70 °c
TsTG Storage Temperature —55 ~ 150 °c
Tsp Soldering Temperature * Time 260+ 10 °C -+ sec
Pp Power Dissipation (Ta = 70°C) 1.0 W
D.C. OPERATING CONDITIONS

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
ViH Input High Voltage - 2.0 — Veet+1 \
ViL Input Low Voltage — —0.5 - 0.8 \
Vee Power Supply Voltage — 4.5 5.0 5.5 Vv

D.C. and OPERATING CHARACTERISTICS (Ta=0~ 70°C)
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
(I Input High Current VN = 5.5V — 10 uA
I Input Low Current Vin = GND — —10 MA
Vou Output High Voltage lon = —400uA 2.4 - \
VoL QOutput Low Voltage loL =3.2mA — 0.4 \%
Lo Output Leakage Current OV < VouT £ Vee -10 10 HA
leet Standby Current CE =2.0V,CE=0.8V — 25 mA
lcc2 Average Current tcyc=200nS, loyT=0mA — 100 mA

A.C. CHARACTERISTICS (Ta= 0~ 70°C, Vcc =5V * 10%)

SYMBOL PARAMETER MIN. MAX. UNIT
tacc Access Time — 200 ns
tce Output Delay Time from CE/CE — 200 ns
toE Output Delay Time from OE - 70 ns
tobp Output Turn off Delay — 60 ns
tcye Cycle Time 200 — ns

A.C. TEST CONDITIONS
® OQutput 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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CAPACITANCE (Ta=25°C, f = 1MHz)

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.

TIMING WAVEFORMS

tcyc
Ao ~ Az X ADDRESS STABLE X
tacc
CE; ~3
CE; ~ 3 (CEy ~ 3) CE; ~ 3
tce
— —
OE
too
toe
Dy ~7 m DATA VALID

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

POWER ON

The TMM2365 has self substrate-bias generator required after the application of Ve (4.5 ~ 55V)
internally. So a minimum 100us time delay is before proper device operation is achieved.
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OUTLINE DRAWINGS

28 27 26 2524 23 22 21 2019 18 17 16 15
fh th i th iy ch h o o
L e B B B e
R1.5
X
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12 3456 7 8 910111213 14
I 37.4MAX. %
o g
« 5
<
5
- T e E S iy
K THTH T !
.
H 0.5:0.15 z
2.54:0.25 1.4:0.15 0.2MAX. g
] «©

Note: Each lead pitch is 2.54mm.

Unit in mm

15.24 TYP.

17.4MAX.

All leads are located within 0.25mm of their true longitudinal position with respect No. 1 and No. 28 leads

Note: Toshiba does not assume any responsibility for use of any circuitry described; no circuit patent licenses are implied, and Toshiba reserves-

the right, at any time without notice, to change said circuitry.
© Feb., 1983 Toshiba Corporation
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- TOSHIBA MOS MEMORY PRODUCTS

64K BIT (8K WORD x 8 BIT) MASK ROM
N-CHANNEL SILICON GATE MOS

TMM2366P

DESCRIPTION

The TMM2366P is a 65536 bit fully static read

only memory organized as 8192 words by 8 bits with
a low bit cost, thus being most suitable for use in
programming of production apparatus using micro-
processor.
The TMM2366P also features an automatic standby
power mode. When deselected by Chip Enable (CE/
CE), the operating current is reduced from 100mA
(MAX) to 25mA (MAX).

FEATURES

® Single 5V power Supply

® Access Time: 200ns max.

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

PIN CONNECTION

———
Ao 24 Vec
As]2 23[1As
AsC]3 22 A9
As]4 213A12
Asgls 2 20[ICE/CE
A6 N 193A10
A7 o 18[3A1L
Als £ 17[Ds
Dod9 16 D¢
D;10 15[3Ds
D011 1430,

GND12 13303

PIN NAMES
Ap ~ Arz Address inputs
Do ~ Dsy Data outputs
CE/CE Chip enable input
Vee Power supply terminal
GND Ground

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,

® |nputand Output: TTL Compatible

® Three State Outputs: Wired OR Capability
® Programmable Chip Enable: CE/CE

® Compatible with TMS4764

BLOCK DIAGRAM

Vcc GND

[

Dy Dy D; D3 D4Ds Dg D7

LT

Control Output
= ontrol f
CE/CE 0— Circuit Buffers
A
0 Zj Column Decorders
Ay
Ay O
A3 osf ¢ 32x8
Ay o= &
As o B
2 o
Ag o~ g 5
Ar oel @ 8 ) % 256 | Memory Cells
N 3 256 x 32 x 8
8 hel a
Ag O+ < g
Ajo O+ «
Ajq O+
Appow |
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MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT

Vee Power Supply Voltage —05~7.0 \%

VIn. VouT Input and Output Voltage —-0.56~7.0 \%

TopPr Operating Temperature 0~70 °C

TSTRG Storage Temperature —B5 ~ 150 °C

Tsp Soldering Temperature Time 26010 °C * sec

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

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

Viy Input High Voltage — 2.0 - Veet+1 \
ViL Input Low Voltage — —0.5 - 0.8 \
Vee Power Supply Voltage — 4.5 5.0 5.5 Y

D.C. and OPERATING CHARACTERISTICS (Ta=0~ 70°C)

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
i1 Input High Current Vin = 5.5V - 10 MA
I Input Low Current Vin = GND — -10 MA
VoH Output High Voltage loH = —400uA 2.4 — \
VoL Qutput Low Voltage loL = 3.2mA — 0.4 \%
Lo Output Leakage Current 0V £ Vout £ Vee —10 10 UA
[ Standby Current CE =20V, CE=0.8V - 25 mA
lcc2 Average Current tcye = 200ns, loyT = OmA - 100 mA
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A.C. CHARACTERISTICS (Ta=0~ 70°C, Vg¢ =5V * 10%)

TOSHIBA

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

A.C. TEST CONDITIONS

® OQutput Load : 1TTL Gate + 100pF

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

® [nput Pulse Levels :0.8~22v

® Timing Measurement Reference Levels : Input; 1V and 2.0V
Output; 0.8V and 2.0V

CAPACITANCE (Ta= 25°C, f = IMH2)

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT

CiN Input Capacitnace 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.
TIMING WAVEFORMS
tcyc
Ap ~ A2 ADDRESS STABLE
t
Acc cE
CE/CE X CE
tce tobp
Do~ D - N
A DATA VALID )

POWER ON

The TMM2366 has a self substrate-bias generator
internaly. So a minimum

100 us time delay is

required after the application of Vec (4.5 ~ 5.5V)
before proper device operation is achieved.
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OUTLINE DRAWING

24232221 20191817161514 13
thhhehchepimtheh thrh o
——— = +
g b §
- =
§
R1.5 q h b
P 15.24 TYP.
=
w
L 0.
N 250,05
2,54 £0.25 14%0.15 .
Z
05%0.15 E 17.4MAX.
©

Note: Each lead pitch is 2.54 mm. All leads are located within 0.25 mm longituidnal position with respect to'No. 1 and No. 24 leads.

All dimensions are in millimeters.

Note: Toshiba does not assume any responsibility for use of any circuitry described; no circuit patent licenses are implied, and Toshiba reserves
the right, at any time without notice, to change said circuitry.
© Feb., 1983 Toshiba Corporation

Distributed by
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“TOSHIBA MOS MEMORY PRODUCTS

16,384 Word x 8 Bit Mask ROM

N-CHANNEL SILICON GATE MOS

TMM23128P

PRELIMINARY
N
FEATURES
e Fully Static Operation ® Inputand Output: TTL Compatible
® 16,384 word x 8 bit Structure e Three State Outputs
e Single bV Power Supply e Programmable Chip Select
® tacc = 200 ns max. e Pin compatible with EPROM TMM27128
® Topr=0~ 70°C e 28 pin 600 mil. Width DIP Plastic Package
® |cc ope =80 mA max.
® |cc sby =20 mA max.
~ PIN CONNECTION BLOCK DIAGRAM
Vcec GND DD 1D2D304DsDgp7
———
NC {1 28 | Vee — (r
Al 2 27 | c81/88 ;/NC OE o 1
A7 |3 26 | A3 w
2 | 4 25 | A €81/85, 0 3 2. - 23:‘-?‘;;‘_ -—I OUTPUT BUFFER I
As |5 24 | Ag ; el ] E:‘,
Aq |6 23 | An e w gg
A3 |7 22 | OE €8,/E8,0—=|IZ 2 00
o= o
Az s 21 | Ao
AL |9 20 | CS,/CS, ‘__—J
A o [
,30 1 I B Ap O—=f COLUMN DECODER
o |11 18 | D Ay
D1 {12 17 | Ds A2 O—=f 5
D2 {13 16 | Da Az o=
GND| 14 15| D3 Ado—e 2
As O—ef
(TOP VIEW) :6 2 i
70— z | ¢ MORY CELL
Ag O—= = 3 M RRAY
Ag O—= 3 g 16,384 x 8
A100—=
A11 00— g g
Apo—= & T
A13 O—»y
PIN NAMES
Ao ~ Az Address Inputs
Do ~ D1 Data Outputs
CSy ~,/CSy ~ Chip Select Inputs
OE Output Enable Input
N.C. No Connection
Vee 5V Power Supply
GND Ground
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Note: Toshiba does not assume any responsibility for use of any circuitry described; no circuit patent licenses are implied, and Toshiba reserves
the right, at any time without notice, to change said circuitry.
©Nov., 1981 Toshiba Corporation
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TMM23256P 256K BIT (32K WORD x 8 BIT) MASK ROM

N-CHANNEL SILICON GATE

TMM23256P

DESCRIPTION

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

o Single 5V Power Supply

® Fast Access Time : 150ns (Max.)

e Low Power Dissipation
Average Current 40mA (Max.)
Standby Current : 10mA (Max.)

e Inputs protected : All Inputs have Protection
Against Static Charge

PIN CONNECTION

N.c.[]1 28[Vce
A12[]2 27[0A14
A103 26 A3
Asa 25[1Ag
As[]s 24[0Ag
A6 23[0A11
A7 2210
A0s 210A10
Ay Ace
Ao Ho-
Do p D¢
Dy Ds
D2 ;04
GND ;.33
PIN NAMES
Ao ~ Ays Address Inputs
Dy~ D4 Data Outputs
OE Output Enable Input
CE Chip Enable Input
N.C. No Connection
Vee 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.

e Edge Enabled Operation : CE

e Output Buffer Control : OE

e [nputand Output : TTL Compatible

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

BLOCK DIAGRAM
Vce GND
I I DD 1D2D304D5DgD,
TS
A‘:33~ Output
_ Chip, Enable Buffers
CEO——  |nput Buffer
and Clock
* 8
Ao o—|
Al o— Column
Az o—] 8 8 Decoder
A3 o—| g
A d
4 H .g
As o— &
A @ 8 x 64
60— 5
A7 o— E
Ag o— « 3
5 °
A9 o= £ g
Aj100—|
10 g |9 g 512 262,144 bits
4 - .
Alro 3 2 Memory cell
A120 < array
A13 0—
A1 0—
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MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Vce Power Supply Voltage -0.56~7.0 \%
Vin. VouTt Input and Output Voltage —-05~7.0 \
ToPr Operating Temperature 0~70 °C
TsTRG Storage Temperature —55~ 150 °C
TSOLDER Soldering Temperature - Time 260 - 10 °C - sec
Pp Power Dissipation (Ta = 70°C) 1.0 W
D.C. OPERATING CONDITIONS
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
ViH Input High Voltage - 22 - Vee +1 \%
ViL Input Low Voltage — —-05 — 0.8 \%
Vee Power Supply Voltage - 45 5.0 55 \
D.C. and OPERATING CHARACTERISTICS (Ta=0~70°C)

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
IH Input High Current V|N = 5.5V - 0.05 10 MA
TR Input Low Current Vin = GND — -0.05 -10 MA
Von Output High Voltage loy = —400uA 24 3.3 — \%
VoL Output Low Voltage loL = 3.2mA - 0.3 04 \
| Vout =55V | CE=22V - 0.05 10 A
LOH Output Leakage Current ouT - or H#
oL VouT =04V OE =22V — —0.1 —20 MA
Icci Standby Current CE =22V - - 10 mA
lccz Average Current teye =230ns, loyt =0mA = = 40 mA

« Typical values are at Ta = 25°C and V¢ = 5V.
CAPACITANCE (Ta=25°C, f=1MHz)

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
CiNn Input Capacitance Vin =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.
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A.C. CHARACTERISTICS (Ta=0~70°C, Vec =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
taCC Access Time o - = - 150 ns
too Output Delay Time form OE - - - 70 ns
top Output Turn off Delay — — — 70 ns
tce CE off Time - 70 - - ns
tcye Cycle Time tas =0ns, tr, tf =5ns 230 - - ns

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

A.C. TEST CONDITIONS

e Qutput Load : 1TTL Gate + 100pF

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

e [nput Pulse Levels : 0.8~ 2.4V

e Timing Measurement Reference Levels : Input ; 1V and 2.2V
Output ; 0.8V and 2.0V

TIMING WAVEFORMS

Ao ~ A4

Do ~Dq

Note (1) top is specified from OE

~¢

ADDRESS
VALID

X

el
ADDRESS MAY CHANGE

tAS

(S

g/

tcc

'AH’l
q\“ tce

N

too
N

/!

tacC

HIGH - Z

tcvye

LEX XN :DATA VALID
W}x_,,—_}

or CE, whichever occurs first.
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OPERATION INFORMATION

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 E OUTPUT POWER
Standby H * * High Impedance Standby
Latch N Valid * High Impedance —
Read L ** L Data Out Active
Output Deselect L * H High Impedance Active

Note * Don't care

*%

Address may change after tay.
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APPLICATION INFORMATION

1. POWER SUPPLY DECOUPLING

The operating current Icc  waveforms for TMM
23256P are shown in Fig. 1, 2.

The TMM23256P is a clocked device, so the tran-
sient current peaks are produced on the CE transition
and CE active level.

The Icc current transients require adequate de-
coupling of 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 (+6V) before
proper device operation is achieved. And dur-
ing this period, CE must be at Vi 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.

al

Icc (mA)

ml

[2]

— 2.0V

o
m

Icc (mA)

TOSHIBA

1 cycle
l_,_ ——|
2.2v ] \
0.0v
- L
0.0v e -

60

20

W
|
)

A/

-

100 200 300

Time (ns)

400 500

Fig. 1 Icc vs. Time (1)

o tevele |
2.0v ‘\ =
0.0v =
0.0v T
80| ||

GOH
40’» *

\/

A
\

L]
A

20 j
W\ LAJ Y
o 100 200 300
Time (ns)

400 500

Fig. 2 Icc vs. Time (2)
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OUTLINE DRAWINGS

Unit : mm

|
14.2 MAX

| G O
9 10 11 12 13 14

%
<
37.4 MAX. E 15.24 Typ.
X 5
s ’7L\
©
- it Il | Il L — | L Il N Il | Il
= T T 1 TTTT
AT
40.1
0.25% "
J N e | B
H 0.5%+0.15
' z
2.54%0.25 1.4+0.15 0.2 MAX. < L 17.4 Max.
I z —
©

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

Note: Toshiba does not assume any responsibility for use of any circuitry described; no circuit patent licenses are implied, and Toshiba reserves
the right, at any time without notice, to change said circuitry.
©Nov., 1981 Toshiba Corporation
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32 K Bit CMOS MASK ROM COMPARISON TABLE

PIN CONFIGURATION

TC5332P

TC5333P

TC5334P

TOSHIBA |

OVoo
[ Ag

D ce,/CE,
] ce,/CE,

TC5335P

Operationiwide Table
TC5332P TC5333P
Pi CE OE CE OE

ﬂu'\rlr?g:' Cﬁ/é:)E (gg) Addresses | Outputs Power ((1:8) (gg) Addresses | Outputs Power
Address Latch - = * Valid High-Z -
Read H/L Valid Dout Active L L * Dout Active
Standby L/H * * High-Z Standby H * * High-Z Standby
Output Deselect H/L H * High-Z Active L H * High-Z Active

Operation Mode

Fully Static Operation (Asynchronous Type)

Address Latched Operation (Synchornous Type)

_ TC5334P TC5335P
m'\(‘f?&? CE(‘Z/()%E‘ CEZ]/)C B2l Addresses Outputs | Power (gg) ((2)1E ) | Addresses | Outputs | Power
Addresses Latch T * Valid High-Z -
Read H/L H/L Valid Dout Active L L * Dout Active
Standby 1 L/H * * High-Z Standby H * * High-Z Standby
Standby 2 * L/H * High-Z Standby
Output Deselect L H * High-Z Active

Operation Mode

Fully Static Operation (Asynchronous Type)

“Address Latched Operation (Synchronous Type)
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-TOSHIBA MOS MEMORY PRODUCTS

4K WORD x 8 BIT CMOS MASK ROM
SILICON GATE CMOS

TC5332P

DESCRIPTION

The TC5332P is a 32,768 bit low power read only
memory organized as 4,096 words by 8 bits using
CMOS technology, and operates from a single 5V sup-
ply.

The TCbH332P has a programmable chip enable
input (CE/CE) for device selection and a output
enable input (OE) for fast access and output control.
The maximum access times from address and chip
enable are both 450 ns.

FEATURES

® Access Time: 450ns

® | ow Power Dissipation

lopo = 7mA (Max.) : Operating

lbps = 20uA (Max.) : Standby

All Inputs and Outputs: TTL Compatible
Three state outputs

PIN CONNECTION (tor viEw)

—
A7 24[1Voo
As]2 23[JAs
As[]3 22[] A9
As[]a 21JAn
A3[]5 20[] OE
A6 19(J Ao
A7 18| CE/CE
Ao]8 17007
Do[jo 16[1 D¢
Di[]10 15| ] Ds
D11 141 Da

GND[]]12 13(Jo3

PIN NAMES
Ao ~ A ADDRESS INPUTS
Do ~ Dy DATA OUTPUTS
CE/CE CHIP ENABLE INPUT
OE OUTPUT ENABLE INPUT
Vpb POWER (+5V)
GND GROUND

The TCB332P is pin compatible with the industry
produced NMOS ROM TMM2332P, yet offers a more
than 90% reduction in power of their NMOS equiva-
lent. The TC5332P’s maximum operating and stand-
by current is 7mA and 20uA, respectively. Thus the
TCH332P is most suitable for use in low power
applications such as battery operated system.

The TC5332P is molded in a 24 pin standard
plastic package.

Fully Static Operation -

Two Control Functions: CE/CE, OE
Programmable Chip Enable: CE/CE

Output Control: OE

Pin Compatible with TMM2332P and TMM2732D
Standard 24 pin Plastic Package

BLOCK DIAGRAM

Vpp GND
i 1) Dp Dy D, D3D4Ds Dg D7
OE
CE CE Output Buffers
OE
Ago—]
Column Decoder
Ay o—
Az 0—
e e
Aso—{ &
- € -

Aso— @

@
Aso— 8

T L
Ato— 32 3

7 o ] 128 Memory Cell Array

Ago— & (256 x 128)
Ago——1 H
A1900— ©
A110—
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ABSOLUTE MAXIMUM RATINGS

SYMBOL ITEM RATING
Vpp Power Supply Voltage -0.3V~ 7.0V
Vin Input Voltage -0.3V~7.0V
Vout Input/Output Voltage 0V ~ Vpp
Pp Power Dissipation (Ta = 85°C) 0.8W
TstG Storage Temperature -55°C ~ 150°C
TopPr Operating Temperature -40°C ~85°C
TSOLDER Soldering Temperature * Time 260°C ~ 10 sec

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

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vpp Power Supply Voltage 45 5.0 5.5 \
Vin Input High Voltage 22 - Vpp+0.3 \
ViL Input Low Voltage -0.3 - 0.8 \

D.C. CHARACTERISTICS (Ta=-40°C ~ 85°C, Vpp =5V + 10%)

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
I Input Load Current 0<Vin £ Vop - - +1.0 UA
Lo Output Leakage Current CE=V,_ (CE=V)y), 0V < Vot £ Vpp - - 5.0 A
loH Output High Current Vo =24V -1.0 -4.0 - mA
loL Output Low Current VoL = 0.4V 2.0 4.0 — mA
| CE=0.8V (CE=22V) - 0.5 2.0 A

oSt Standby Supply Current (._ m

1bDS2 CE=0.2V (CE = Vpp —0.2V) - 0.05 20 | wA
CE=V,, (CE=V,, ), t.,.=1us,
Iopo1 H fL o eve - 6.0 100 | mA
Operating Supply VIN = VIH/VIL, lout = OmA
Current CE = Vpp (CE =0V), toc = Tus

I rove ' - 4.0 7.0 A

bboz2 ViN = Vpp/GND, Iy = OmA "

Note: Typical values are at Ta = 25°C, Vpp = 5V.

CAPACITANCE

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Cin Input Capacitance — 5 10 pF
Cout Output Capacitance - 5 10 pF

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

]
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
tacc Address Access Time — — 450 )} ns
tce Chip Enable Access Time — — 450 ns
toe Output Enable Access Time - — 150 ns
top Output Desable Time - — 100 ns
tcye Cycle Time 450 - - ns

A.C. TEST CONDITIONS

® Qutput Load : 100pF + 1TTL Gate
® |nput Pulse Levels : 0.6V, 24V
® Timing Measurement Reference Levels
Input : 0.8Vand 22V
Output . 0.8Vand 22V
' ® Input Pulse Rise and Fall Times : 10ns

TIMING WAVEFORMS

tcyc
Ag ~ Aqg >< Address Stable ><
tacc
N ¢
CEce X N o
tcE tob
OE \, / 00
toE
/s
Do ~Dq now Output Data Valid >——————

OPERATION MODE

MODE CE/CE OE ADDRESS | OUTPUTS
Read H (L) L Valid Data out
Standby L (H) * * High Z

* : Don’t care
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tacc [ns]

tacc [nsl

Ippo1 [mA]

Ippo2 [MA]

TYPICAL CHARACTERISTICS

500
taccvs Vop tce vs- Vop 150 toevs. Vop
Ta=25C 200 Ta=25°C Ta=25°C
400 C = 100pF +1TTL Cp = 100pF + 1TTL CL = 100pF + 1TTL
~ 100
— c
300 ¢ 300 <
w 2 50
200 * 200}
0
100 100 n .
3 4 5 6 7 3 4 5 6 7 3 4 5 6 7
Vpp (V] Vpp [V] Vpp [V]
taccvs Ta tegvs. Ta togvs Ta
Vpp = 4.5V Vpp = 4.5V Vpp = 4.5V
CL =100pF +1TTL CL = 100pF + 1TTL CpL =100pF+1TTL
200 L 400 L P 150 L
@ —_
300 £ 300 e 100
o £
o w
K 8 /
200 200 s 50
100 ol— -
-40 ) 40 80 1007725 ) 40 80 -40 0 40 80
Ta [°C] Ta [°C] Ta [°C]
'ppo1 vs: Vbbb Ippo1 vs- Ta IpbDO1 Vs teycle
CE =08V Vpp = 5.5V
e= Vpp = 5.
OE = 0.8V CE=0.8V
6 Ta=256°C 6 GE = 0.8V € .
"~ 3
s teycle = s ~ s teycle = s ~ s Ta=25°C
T g \__
a E a4 £ 4
: = \ 5
a 3 3 3
2 o L 2
1 1 1
° — "
3 2 5 6 7 R—T 0 40 80 % 1 2 3 4
o
Vpp (V] Ta ["C] Teycle [ks]
IppO2 Vs Vpp IpDO2 vs. Ta 1pD02 V8- teycle
CE=o0.2v Vpp = 5.5V Vpp = 5.5V
OF = 0.2v cEZ0.av P20
3 2 3 = CE=0.2v
Ta=25°¢ GE = 0.2V OF = 0.2V
toycle = us 3 teycle=lus Ta=25°C
<
2 L €
3 N SN~ —
a o
o a
1 - 1 _D
° ° " -
3 4 5 6 7 -40 o 40 80 0 1 2 3 4 5
Vpp (V] Ta[°C] teyele lus]
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1pps1 Vs Vi (CE) 5ol 'DDS2VE Vin (CE) 25 Vine ViL Vs Vbp
Vpp = 5.5V 30 Vpp = 5.5V Ta=25°C
Other Iv;put =0.8~2.2V Other Iroxput =0.8~2.2V
- Ta=25°C
500 Ta=25°C B 3 20 M
—_ < 10 = Vi
< 400 £ El
=2 I >
300 @ 5 . 15
R 9 I
i a = 3
'8 200 >
100 1.0
0 1
20 3.0 40 40 50 6.0 a 5 6 7
Vn(CE) [V] VN (CE) [V] Vpp (V]
i .V
25 Vip, ViLvs. Ta oHve- YoH loL vs: VoL
= Vin VDD = 5:5V e yoo - 15 Vpp = 4.5V
> _ a=25C Ta=25°C
Z 50 ViL Vpp = 4.5V
2 < <
S w g -10 £ 10
i I >
5 1.5 Vi :0: 2
- -5 5
1.0
o o
-40 o 40 80 1.0 2.0 3.0 4.0 [ 0.4 0.8 1.2
Ta (°C] VoR (V] Vo (V]
Ipps2 Vs Ta
100
10

0 40 80
Ta [°C]
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TOSHIBA PAPER TAPE FORMAT

Use 7 or 8-bit (even parity) ASCIl code paper tape for ROM data input.
Two acceptable formats which are described in section A and B are avail-

able.

A. Format 1 (when a check sum per word is used)

NULL

TC5332P-0000 J

Preceding the first data field and following the last data field there must be
a leader/trailer length of a least 50 null characters.

Contents in a single quotation mark (, . .. .. ,) signify a comment and
0O 0O 0O O indicates a four-digit user pattern number.

‘MSB=D," / _ indicates carriage return and line feed.
N8, J Specify the most significant bit (MSB) of the device outputs (D, or Dy)
N8 indicates that the mask pattern is an 8-bit pattern.
. i ) )
ROOOIO; X7FP7; .. .. i XQ7P3; Semicolon ( ;) signifies a punctuation of data.
ROOIOI8; X38P3; .. . . ; XEGPG; /
R OO16; X10P1; ....; X6BP5; /| R signifies an address. Enter the address with the four decimal digits every
8-words after the character R.
- X signifies a hexadecimal digit.
Enter the data with the two hexadecimal digits every word after the charac-
R ter X.
P signifies the check sum per word.
- Enter the sum of 1 in a one word decimal after the character P.
* Data Modification
Modifying single and continuous word data can be carried out by specify-
R4080: X4DP4; . ... X8BP5; 4| ing the modifying addresses and inputting the data following the above
R4088; X2CP3: . ... XA4P3;/ procedure before the end symbol.

Modification can be allowed from O to 4095 addresses.

(cs=1)/ Specify the active logic of chip enable CE/CE (18PIN) in the parentheses.
Enter CS = 1 and CS = 0 when active logic of chip enable is at high and low
levels, respectively.

$ J An example is shown in the left figure. .
In this example the device is selected under the condition that CE/CE. is
at high level.
NULL

$ signifies the End symbol.
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B. Format 2 (When a check sum per word is not used)

NULL

TC5322pP-0000)
'MSB = D,
N8; /
ROOOO; X7FBA . ... 39E5; /
R OO 16; X108C .. ..B241;/

R OO32: X2DBA . ... 36C7; /

R4064; X1EC5 . ...31DE; )
R4080; X4DA6 . ... 1BA4; )
(cs =1))
$)

NULL )

|

R signifies an address.
Enter the address with the four decimal digits every sixteen words after the
character R.

X signifies a hexadecimal digit.
Enter the data of sixteen words continuously after the character X.

Otherwise specified in Format 1.

In addition, Toshiba can also accept programming and masking information for TC5332P in the form of punched
paper tape with Intel BNPF format or master devices (EPROMs).
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OUTLINE DRAWINGS

24232221201918 17161514 13

X
s
R1.5 ~
hd
R g g g
123456 789101112
32.4 MAX. X 15.24 TYP.
P 3
7,
0° o
n
I 0.25+ 0,05
2.54+0.25 1.4+0.15 z
T ' 0.5:0.15 5 17.4 MAX.
o

Note: Each lead pitch is 2.54 mm. All leads are located within 0.25 mm of their true longitudinal position with respect to No. 1 and No. 24 leads.
All dimensions are in millimeters.

Note: Toshiba does not assume any responsibility for use of any circuity described; no circuit patent licenses are implied and Toshiba reserve the right,
at any time without notice, to change said circuitry.
© Spt. 1981 Toshiba Corporation
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4,096 WORD X 8 BITCMOS MASK ROM

SILICON GATE CMOS

TC5333P

DESCRIPTION

The TC5333P is a 32,768 bit low power read only
memory organized as 4,096 words by 8 bits using
CMOS technology, and operates from a single 5V
supply. .

The TCH5333P has 3 chip enable input (CE)_for
device selection and a output enable input (OE)
for fast memory access and output control. And the
TC5333Puses the address latch system that the falling
edge of CE latches all inputs except for OE, thus
can be connected to a system where address and data
buses are commonly used. The maximum access

FEATURES

o Access Time: 450 ns

e Low Power Dissipation

Ibbo = 7mA (Max.) : Operating

Ibps =20pA  (Max.) : Standby

All Inputs and Outputs: TTL Compatible
Three State Outputs

PIN CONNECTION (TOP VIEW)

—
A7 24 [Vpp
Ag] 2 23[JAs
As[]3 22[]Ag
Aa]a 21[JA1
A3[s 20 []58E
A s 19[dA10
A7 18[]CE
Ao s 17[]07
Do 9 16 106
o110 15[]Ds
D2 n 14[]JDg
anND[] 12 13[Jo3
PIN NAMES
Ao —Asy Address Inputs
Do — Dy Data Outputs
CE Chip Enable Input
~ OE Output Enable Input
Vpp Power (+5V)
_GND Ground

time from chip enable is 450 ns.

The TCB333P is pin compatible with the industry
produced NMOS ROM TMM2332P, yet offers a more
than 90% reduction in power of their NMOS equi-
valent.  The TCB333P’s maximum operating and
standby current is 7 mA and 20 A, respectively.
Thus the TC5333P is most suitable for use in low
power applications such as battery operated system.

The TCB333P is moulded in a 24 pin standard
plastic package.

e Two Control Functions: CE, OE

® Address Latches: CE

o Output Control: OE

e Piri Compatible with TMM2332P and TMM2732D
e Standard 24 pin Plastic Package

BLOCK DIAGRAM

Vob GND

__ DoD1D2D3D4D5Dg D7

Output Buffers

CE Sense Amp.

Column Decoder

128 Memory Cell Array
(256 x 128)

Row Decoder
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ABSOLUTE MAXIMUM RATINGS

SYMBOL ITEM RATING

Vbp Power Supply Voltage —0.3V ~ 7.0V

Vin Input Voltage —0.3V ~7.0V

VouT Output Voltage OV ~ Vpp

Po Power Dissipation (Ta =85°C) 0.8W

T Storage Temperature —55°C ~ 150°C

STG

Torr Operating Temperature —40°C ~ 85°C

T Soldering Temperature - Time 260°C - 10 sec
L. SOLDER ©

[ svmeoL

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

-y

i I PARAMETER MIN. TYP. [ MAX. | UNIT
L V9g7 Power Supply Voltage 45 5.0 55 \Y%
- ﬁ'i,,,, Input High Voltage 2.2 - Vpp+0.3 \
ViL Input Low Voltage -0.3 = 0.8 \
D.C. CHARACTERISTICS {Ta = —40°C ~ 85°C, Vpp = 5V +10%)
ﬁWSYMBOL PAﬁRAMEVTER : CONDITIONS MIN. TYP. MAX. UNIT
Lol Input Load Current l 0 Vin € Voo _ _ 1.0 uA
|_lto_ | Output Leakage Current | CE = Vjy, 0V < Vour < Voo - 50 | A
lon | Output High Current Vou = 2.4V -1.0 —4.0 - mA
oL Output Low Current Vo =04V 2.0 4.0 - mA
[ CE =2.2v
'opst other inputs ="V or V;_ - 20 80 mA
7 Standby Supply Current —
Ibps2 CE =Vop —0.2V 005 | 20 A
L s other inputs =0.2V or Vpp —0.2V ) K
CE=Vy, teye = T us,
[ - . 10.0 A
DF>O1 Operating Supply VIN = ViH/VIL, lout =0mA 60 m
Current CE =0V, toyc = 1us,
I 4 ~ 4.0 7.0 A
pDO2 Vi = VoD /GND, ot =0mA m
Note: Typical values are at Ta = 25°C, Vpp = 5V.
CAPACITANCE (Ta = 25°C, f = 1 MHz)
SYMBOL B PARAMETER MIN. TYP. MAX. UNIT
Cin Input Capacitance - 5 10 pF
CouT Output Capacitance — 5 10 pF

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

TOSHIBA

A.C. TEST CONDITIONS

= Output Load : 100pF + 1TTL Gate
> Input Pulse Levels 1 0.6V, 2.4V
Timing Measurement Reference Levels
Input  :0.8Vand 2.2V
Output : 0.8V and 2.2V
= Input Pulse Rise and Fall Times :10ns

TIMING WAVEFORMS

| svmeOL PARAMETER MIN. TYP. MAX. | UNIT
V tAC'(S T ip : o - — 450 ns
| toe nabl - - 150 ns
[ tas |7 Address Setup Time 0 Z - p”
*hlAiH | Address Hold Time T 30 — _ s
tce | CE OFF time r 70 - - ns
| tcew | ChipEnableHold Time T 480 = = s
[ tOD- T " Output Desable Time - - 100 | ns
| teve | cycleTime ]Lf 540 | - - s

Ao ~ A1l Address Stable Address May Change ><
tas tAH
= tCEH
CE
L oD N\
tcc ) e
tacc
toE
top
Do ~D7 Output Data Valid b
tcyc

OPERATION MODE

MODE | CE | OF | ADDRESS | OUTPUTS |
Read L \' L { * | Data out
Standby HoL -] * High Z

1 :
Address | | . .
* Valid High Z
Latch _L—} | |

*: Don'tcare.
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TOSHIBA
TOSHIBA PAPER TAPE FORMAT

Use 7 or 8-bit (even parity) ASCII code paper tape for ROM data input.
Two acceptable formats which are described in section A and B are available.

A. Format 1 (when a check sum per word is used)

NULL
"TC8333P-0000" ) Preceding the first data field and follwing the last data field there
MSB = D7',/ must be a leader/trailer length of at least 50 null characters.
Contents in a single quotation mark (. .. .. ‘) signify a comment
N8;/ and 0000 indicates a four-digit user pattern number.
ROOOO;X7EP7;. . . . ;X07P3; / / indicates carriage return and line feed.
ROCIOIS:X38P3: . . . . . ;XE5PS; ,J Spe;ify,the most significant bit (MSB) of thg device outputs (D7 or Do)
16:X10P1: XGBPS: / N8 indicates that the mask pattern is an 8-bit pattern.
ROOTGXTO0PY; ... ! Semicolon (;) signifies a punctuation of data.
R signifies an address. Enter the address with the four decimal digits
every 8-words after the character R.
X signifies a hexadecimal digit.
Enter the data with the two hexadecimal digits every word after the
character X.
P. signifies the check sum per word.
Enter the sum of 1 in a one word decimal after the character P.
* Data Modification
; ; .. .;XB5P5; P . R )
R4080;X4DP4; ... XB5P5; J Modifying single and continuous word data can be carried out by
R4088;X2CP3; . . . . .. XA4P3; J specifying the modifying addresses and inputting data following the
above procedure before the end symbol.
Modification can be allowed from 0 to 4095 addresses.
$ /
NULL
/_\/ $ signifies the End symbol.
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B. Format 2 (when a check sum per word fis not used)

N

NULL

TC5333P—0000" /
‘M$B =D7' J
Ng; J/
ROODIOX7FBA . ... 39E5; )

ROCI6:X108C . . . . . B241; /
ROO32,X208BA . . . . . 36C7;

R4064;X1ECE . . . ... 31DE; )
RA080;X4DAG . . . . . . 1BA4; )

In addition, Toshiba can also accept programming and masking information for TC5333P in the form of

R signifies an address.

Enter the address with the four decimal digits every sixteen words
after the character R.

X signifies a hexadecimal digit.

Enter the data of sixteen words continuously after the character X.
Otherwise specified in Format 1.

punched paper tape with Intel BNPF format or master devices (EPROMs).




TOSHIBA

OUTLINE DRAWINGS

24 23 22 21201918 17 16 15 14 13

X
<
b3
D
hs

L 32.4 MAX. » 15.24 TYP.
> <
10f s
n

0.25 +0.05

— +

2.54 +0.25 ’ * 1.4 £0.15 z
T HiLnS s

B 0.5 £0.15 b 17.4 MAX.
©

Note: Each lead pitch is 2.64 mm. All leads are located within 0.25 mm of their true longitudinal position with respect to No. 1 and No. 24 leads.
" Al dimensions are in millimeters.

Note: Toshiba does not assume any responsibility for use of any circuity described; no circuit patent licenses are implied and Toshiba reserve the right,
at any time without notice, to change said circuitry.
© Mar., 1982 Toshiba corporation
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- TOSHIBA MOS MEMORY PRODUCTS

4,096 WORD x 8 BIT CMOS MASK ROM

SILICON GATE CMOS

TC5334P

DESCRIPTION

The TC5334P is a 32,768 bit low power read only
memory organized as 4,096 words by 8 bits using
CMOS technology, and operates from a single 5V
supply.

The TC5334P has two programmable chip enable
inputs (CE 1/CEq and CE2/CEjp) for device selection.
The maximum access times from address and chip
enable are both 450 ns.

The TCH5334P is pin compatible with the industry

FEATURES

e Access Time: 450 ns
o Low Power Dissipation
Ippo =7 mA (Max.) : Operating
Ipps =20pA  (Max.) : Standby
e All Inputs and Outputs: TTL Compatible
e Three State Outputs

PIN CONNECTION (TOP VIEW)

24 [ Vpp
23[] Ag
22[7] Ag

21 [J CE,/cE,y
20[] CEq/CE;
19 [ Alo

18 [0 A1

17 D17
16% D¢
15[] ps
140 04

13[] D03

© 0N e d N =

o]
z
o
- - o
N = O

PIN NAMES
Ao — Ars Address Inputs |
Do — Dy Data Outputs |
CE, /CE, _ |
C_Ez/CEZ Chip Enable Inputs |
Voo Power (+5V) j
GND | Ground B

produced NMOS ROM TMM333P, vet offers a more
than 90% reduction in power of their NMOS equiv-
alent. The TCB5334P's maximum operating and
standby current is 7mA and 20uA, respectively. Thus
the T05334P is most suitable for use in low power
applications such as battery operated system.

The TCH334P is molded in a 24 pin standard
plastic package.

e Fully Static Operation

e Two Programmable Chip Enables:
CE1/CEq, CEo/CE)

e Pin Compatible with TMM333P

e Standard 24 pin Plastic Package

BLOCK DIAGRAM

VDD GND

P

Do DyD2D3D4D5 D¢ D7
(ol els] o 0

CE,
CE Output Buffers
CE
Ag o——] -
Sense Amp.
A1 0—
A2 00— s
Azo— N —x Column Decoder
A ]
40— £
-2
Aso— 9
2
Ag O—-] _g
Aro—1 < 5
7 ]
7 9 128 Memory Cell Array
A8 O—r 3 (256 x 128)
Ag O] H
4
Ao O——
A1 o—
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ABSOLUTE MAXIMUM RATINGS

SYMBOL ITEM RATING
Vpp Power Supply Voltage —-0.3V~7.0V
Vin Input Voltage -0.3V~7.0V
VouTt Output Voltage OV ~ Vpp
Py Power Dissipation (Ta =85°C) 0.8W
TstG Storage Temperature —55°C ~ 150°C
TorR Operating Temperature —40°C ~ 85°C
TsoLDER Soldering Temperature - Time 260°C - 10 sec

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

[ symeoL

]

PARAMETER MIN. TYP. MAX. UNIT
Voo Power Suppl;m\/oltage 4.5 5.0 5.5 \%
vy ~ | Input High Voltage 2.2 - Vpp+03 | v
ViL Input Low Voltage -0.3 - 08 | v
D.C. CHARACTERISTICS (Ta = —40°C ~ 85°C, Vpp =5V * 10%)
SYMBOL | PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
e Input Load Current 0<Vin £ Vop - - +1.0 WA
Lo Output Leakage Current | CE =V (CE = Vjy), 0V £ Vour S Vop - - 5.0 HA
loH Output High Current Vo =2.4V -1.0 -4.0 - mA
loL Output Low Current VoL =0.4V 2.0 4.0 - mA
st (E =0.8Vor C_E_z =0.8V _ 05 50 mA
Standby Supply Current (CE, =22Vor CE, =22V)
Ios2 CE =0.2VorCE, = Oiv _ 0.05 20 A
(CE, = Vpp —0.2V or CE, = Vpp —0.2V)
CE, =CE, = Vjy
IpDO1 (CE, =CE, = V) teyc = 14s - 6.0 10.0 mA
Operating Supply VIN = VIH/VIL lout = 0mA
Current CE, =CE, =Vpp
IbDO2 (CE, =CE2 =0V) tcyc = lus - 4.0 7.0 mA
VN = Vpp/GND lgyt = 0mA J
Note: Typlcal values are at Ta = 25°C, Vpp = 5V.
CAPACITANCE (Ta=25°C, f= 1 MH2)
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Cin Input Capacitance - 5 10 pF
CouT Qutput Capacitance - 5 10 pF

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

TOSHIBA

SYMBOL [ ~_ PARAMTER [ MIN. TYP. [ MAX UNIT
tace ‘L Address Access Time — — , 450 ns
tCE - I jChip Enable Access Time — — 450 ns
top | Out put Desable Time - - | 100 ns

| teyc | Cycle Time 450 - - ns
A.C. TEST CONDITIONS
- Qutput Load : 100pF + 1TTL Gate
= Input Pulse Levels 1 0.6V, 2.4V
= Timing Measurement Reference Levels
Input : 0.8V and 2.2V
Output: 0.8V and 2.2V
Input Pulse Rise and Fall Times 110 ns
TIMING WAVEFORMS
tcve .
|
Lr 5
Ao ~A1g )( Addraess Stable
N
tacc

IR g,

tcE

e T Ainmmmy

Do ~D7 m Output Data Valid
A

OPERATION MODE

MODE |CE, (CE,) |CE,(CE ;) | ADDRESS | OUTPUTS |

Read H(L) ‘, H(L) : Valid | Dataout i
LiH) | x| *  THighz

tandb

Standby s, Jum [ [ High Z

*

Don't care
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TOSHIBA PAPER TAPE FORMAT

Use 7 or 8-bit (even parity) ASCII code paper tape for ROM data input.
Two acceptable formats which are described in section A and B are available.

A. Format 1 (when a check sum per word is used)

"TCs334p-0000
‘MsB=D7" )

N8; ,/
ROODIO;X7FP7; ... . ;X07P3; /
ROCII8;X38P3; . . . .;XESPS5; /
ROD16;X10PT; . . . . . ;X6BPS;

R4080;X4DP4; . ... .;XB5P5; /

(€s;=1)
(Cs;=0) )

s/

NULL

—

Preceding the first data field and following the last data field there
must be a leader/trailer length of at least 50 null characters.
Contents in a single quotation mark (" ... .. ‘) signify a comment
and OOOO indicates a four-digit user pattern number

_/ indicates carriage return and line feed.
Specify the most significant bit (MSB) of the device outputs (D7 or Dg)
N8 indicates that the mask pattern is an 8-bit pattern.
Semicolon(;) signifies a punctuation of data.
R signifies an address. Enter the address with the four decimal digits
every 8-words after the character R.
X signifies a hexadecimal digit.
Enter the data with the two hexadecimal digits every word after the
character X.
P signifies the check sum per word.
Enter the sum of 1 in a one word decimal after the character P.

* Data Modification

Modifying single and continuous word data can be carried out by
specifying the modifying addresses and inputting data following the
above procedure before the end symbol.

Modification can be allowed from O to 4095 addresses.

Specify the active logic of chip enables CE 1/CEq (20 PIN) and CEo/
CE2 (21 PIN) in the parentheses respectively. .

Enter CS1 = 1 or CS1 = 0 when active logic of CE/CEq is at high
or low levels, respectively. .

Enter CS2 = 1 or CS2 = 0 when active logic of CE2/CE> is at high
or low levels, respectively.

An example is shown in the left figure. .
In this example, the device is selected under the condition that CE 1/
CE1 and CE2/CEj are at high and low levels, respectively.

$ signifies the End symbol.
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B. Format 2 (when a check sum per word is not used)

o~

NULL

"TCs334P—00OOO
‘MSB=D7' J
N8;
ROOIOO;X7FBA .. .. 39E5:
ROO16;X108C . .. .. B241: /
ROD32;X2DBA . . . . . 3sc7: J/

R4064;X1EC5 .. .. .. 31DE: J
RA080;X4DA6 . . .. .. 1BA4: /
€si=1)
(cs, =0) )

$/

NULL

Py

R signifies an address.

Enter the address with the four decimal digits every sixteen words
after the character R.

X signifies a hexadecimal digit.

Enter the data of sixteen words continuously after the character X.
Otherwise specified in Format 1

In additon, Toshiba can also accept programming and masking information for TC5334P in the form of
punched paper tape with Intel BNPF format or master devices (EPROMs).
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QUTLINE DRAWINGS

24 23 22 2120 19 18 17 16 15 14 13
imiminicisisiaiaieininis]

<
R1.5 -
J
1

0 J N [ A
2 345 6 7 8 9101112

14.2 MAX.

e

| 32.4 MAX. % 15.24 TYP.
o <
10 b
n
-
L 0.25 +0.05
2.54 +0.25 .
————— Z
0.5 +0.15 2 17.4 MAX.
©

Note: Each lead pitch is 2.54 mm. All leads are located within 0.256mm of their true longitudinal position with respect to No. 1 and No. 24 leads.
All dimensions are in millimeters.

Note: Toshiba does not assume any responsibility for use of any circuity described; no circuit patent licenses are implied and Toshiba reserve the right,
at any time without notice, to change said circuitry.
© Mar., 1982 Toshiba corporation
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-TOSHIBA MOS MEMORY PRODUCTS

4,096 WORD x 8 BIT CMOS MASK ROM

SILICON GATE CMOS

TC5335P

DESCRIPTION

The TCH335P is a 32,768 bit low power read only
memory organized as 4,096 words by 8 bits using
CMOS technology, and operates from a single 5V
supply. .

The TC5335P has a chip enable input (CE) for
device selection and a output enable input (OE) for
fast memory access and output control. And the
TCH335P uses the address latch system that the
falling edge of CE latches all inputs except for
OE, thus can be connected to a system where address
and data buses are commonly used. The maximum

FEATURES

o Access Time: 450 ns

e Low Power Dissipation

Ibpo =7 mA (Max.) : Operating

Ibps = 20uA (Max.) : Standby

All Inputs and Outputs: TTL Compatible
Three state outputs

PIN CONNECTION (TOP VIEW)

]
Al 241 vpp
Ag[] 2 23] Ag
AsO 3 22[7 Ag
Az a 21[J6E
A3 s 20 €€
A2e 19 A0
A7 181 An
Aol 8 17[] o7
Do[do 16[]Dg
O1[J10 15[ ]Ds
D2 11 14[]0q
GND[]12 1303
PIN NAMES

Ao —Ary Address Inputs

Do — D4 Data Outputs

CE Chip Enable Input

OE ) Output Enable Input

Vop Power (+5V)

GND Ground

access time from chip enable is 450 ns. The TC
5335P is pin compatible with the industry produced
NMOS ROM TMM333P, yet offers a more than 90%
reduction in power of their NMOS equivalent. The
TMMB335P’s maximum operating and standby current
is 7 mA and 20 pA, respectively. Thus the TC53356P
is most suitable for use in low power applications
such as battery operated system.

The TCB335P is moulded in a 24 pin standard
plastic package.

Two Control Functions: C—E, OE
Address Latches: CE

Output Control: OE

Pin Compatible with TMM333P
Standard 24 pin Plastic Package

BLOCK DIAGRAM

Vbbb GND

i

. DpD1D203D4D5D6 D7

OE
TE CE Output Buffers
C‘E
Ag O——
Ay CE: Sense Amp.
Ay O—
3
Ago— o
Aso—1— 3]
- o
:: ;i E 7 § 128 Memory Cell Array
° (256 x 128)
Aso—o < é
A10 00—
A1y O—




TOSHIBA

ABSOLUTE MAXIMUM RATINGS

SYMBOL ITEM RATING
Vpp Power Supply Voltage —-0.3V~7.0V
ViNn Input Voltage —0.3V~7.0V
VouTt Output Voltage OV ~ Vpp
Po Power Dissipation (Ta = 85°C) 0.8W
TsTG Storage Temperature —55°C ~ 150°C
ToPR Operating Temperature —40°C ~ 85°C
L TSOLDER Soldering Temperature - Time 2_60°C - 10 sec

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

PARAMETER

SYMBOL 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 \
D.C. CHARACTERISTICS (Ta = ~40°C ~ 85°C, Vpp = 5V+10%)
SYMBOL PARAMETER CONDITIONS MIN. TYP. [ MAx. | uNiT
e Input Load Current 0<VinEVpp - - +1.0 A
ILo ) Output Leakage Current | CE =V}, OV < Vour € Vop - - +5.0 uA
loH Qutput High Current VoH = 2.4V -1.0 —4.0 -~ mA
loL Qutput Low Current VoL =0.4V 2.0 4.0 - mA
| CE =22V 20 50 A
DDS1 . - . A m
h = V|
Standby Supply Current ?C}Ee_'l;“’“‘_s_o_;i\"; & i,
I ~ YDD - X
DDS2 ) other inputs =0.2V or Vpp —0.2V 0.05 0 KA
CE = V|L, teye = 1us,
| cye -
poo1 Operating Supply VIN =Vin/ViL, lout =0mA 60 100 mA
Current CE =0V, tyc=1#s
l + leyc . _
bpo2 ViN = VpD/GND, loyt =OmA 40 70 ) mA
Note: Typical values are at Ta = 25°C, Vpp =5V
CAPACITANCE (Ta=25°C, f = 1 MHz)
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
CiNn Input Capacitance - 5 10 pF
Cout Output Capacitance - 5 10 pF
Note: This is periodically and is not 100% tested.
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A.C. CHARACTERISTICS (Ta=-40 ~ 85°C, Vpp =5V +10%)

TOSHIBA

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
tacc Chip Enable Access Time - - 450 ns
toE Output Enable Access Time - ~ 150 ns
tas Address Setup Time 30 - - ns
tAH 1 Address Hold Time 30 — - ns
tee CE OFF time 70 - — ns
1CEH Chip Enable Hold Time 450 B - - ns
top Output Desable Time - ns
! tcve Cycle Time L 540 ns

A.C. TEST CONDITIONS

= Output Load ©100pF + 1TTL Gate
= Input Pulse Levels 10.6V, 2.4V
Timing Measurement Reference Levels

Input : 0.8V and 2.2V
Output : 0.8V and 2.2V
- Input Pulse Rise and Fall Times :10ns

TIMING WAVEFORMS

Ag ~A1) I Address Stable 1 Address May Change ><
tAs tAH
- § TCEH /1:-—————-\
- oD
tcc
tACC
” i
GE
MMM
t oD
OE
Dy ~Dy I Output Data Valid I
tcye
OPERATION MODE
MODE | CE | OE | ADDRESS OUTPUTS
Read L L * Data out
Standby H * * High Z
Address . .
] Latch { * Valid High Z
* . Don't care.
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TOSHIBA PAPER TAPE FORMAT

Use 7 or 8-bit (even parity) ASCII code paper tape for ROM data input.
Two acceptable formats which are described in section A and B are available.

A. Format 1 (when a check sum per word is used)

/_\_/

NULL

'TC5335P—DDDD'/

‘MSB = D7’//

N
ROOCIOO;X7FP7; ... .;X07P3; /
ROOOS;X38P3; ... .;XEGP5;_/
ROO16;X10P1; . . . . .;XGBP5;’/

RA0BO;X4DP4; . . ...:XBSPS; /
RA0BB;X2CP3; . . .. . . ;XA4P3; J

s/

NULL

Preceding the first data field and following the last data field there
must be a leader /trailer length of at least 50 null characters.
Contents in a single quotation mark (" . .. .. ‘) signify a comment
and 0OO0O0O indicates a four-digit user pattern number.

_/ indicates carriage return and line feed.
Specify the most significant bit (MSB) of the device outputs (D, or
Do)
N8 indicates that the mask pattern is an 8-bit pattern.
Semicolon (;) signifies a punctuation of data.
R signifies an address. Enter the address with the four decimal digits
every 8-words after the character R.
X signifies a hexadecimal digit.
Enter the data with the two hexadecimal digits every word after the
character X.
P signifies the check sum per word.
Enter the sum of 1 in a one word decimal after the character P.

* Data Modification

Modifying single and continuous word data can be carried out by
specifying the modifying addresses and inputting the data following
the above procedure before the end symbol.

Modification can be allowed from 0 to 4095 addresses.

$ signifies the End symbol.

— 288 —



B. Format 2 (when a check sum per word is not used)

/\%

NULL

"TC5335P-0000" )

‘MSB = D7’ ,)

NS; )
ROOOO;X7F5A ““39&5;)
ROO16;X108C . . . .. B241; )
ROD32;X20BA . . . . . 36C7; )
R4064;X1ECE . . . .. . 31DE;
R4080;X4DA6 . . . . . . 18A4; )

NULL

—

In addition, Toshiba can also accept programming and masking i

R signifies an address.

RS . . e b kb

TOSHIBA

Enter the address with the four decimal digits every sixteen words

after the character R.
X signifies a hexadecimal digit.

Enter the data of sixteen words continuously after the character X.
Otherwise specified in Format 1.

nformation for TC5335P in the form of

punched paper tape with Intel BNPF format or master devices (EPROMs).
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OUTLINE DRAWINGS
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Note: Each lead pitch is 2.64 mm. All leads are located within 0.25 mm of their true longitudinal position with respect to No. 1 and No. 24 leads.
All dimensions are in millimeters.

Note: Toshiba does not assume any responsibility for use of any circuity described; no circuit patent licenses are implied and Toshiba reserve the right,
at any time without notice, to change said circuitry.
© Mar., 1982 Toshiba corporation

— 290 —



"TOSHIBA MOS MEMORY PRODUCTS

TC5364P 64K BIT (8K WORD x 8 BIT) CMOS MASK ROM

SILICON GATE CMOS

TC5364P

DESCRIPTION

The TCB364P is a 65,536 bit read only memory
organized as 8,192 words by 8 bits with a low bit
cost, thus being suitable for use in program memory
of microprocessor and character generator. The
TC5364P using CMOS technology is most suitable for
low power applications such as battery operated
system.

The TCBE364P is asynchronous type ROM which is
' consisting of address latch circuit, static memory

FEATURES

Single Power Supply: 5V
Access Time: 250 ns
o Low Power Dissipation

Operating Current: 7mA (Max.)

Standby Current: 20u A (Max.)
o Wide Operating Temperature Range: —40 ~ 85°C
e Pin Compatible with 64K EPROM TMM2764 and
NMOS ROM TMM2364/2365

PIN CONNECTION

NC/PD/PB ] 1 28 Vpp
Ad?2 27 PNC/CE, /CE |
A1 3 26 [ NC/CE,/CE
Asl] a4 25 Ag
AsOs _ 240 A
Aslls H 230 Ay
Asd 7 S 22 6
A28 3 21] Ato
AlQe k£ 20[0 CE3/CE3
Ao 10 190 D7
DoQ11 180 Dg
Dig12 170 Ds
D213 160 p,
GND[] 14 150 D3
PIN NAMES
Ap ~ Ay, Address inputs
Do ~ Dy Data outputs
CE; ~CE;3 Chip enable inputs
Pp Power down input
OE Output enable input
NC No connection
B ‘VDD Power Supply
GND Ground

PRELIMINARY

cells and clocked peripheral circuitry. The falling
edge of CT_:%_(or rising edge of CE3) latches all inputs
except for OE and PD/PD.

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

The TCbB364P is moulded in a 28 pin standard
plastic package.

Edge Enable Operation: CE3/CE3

Address Latch Type

Programmable Power Saving Input PD/PD/NC

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

e All Inputs and Outputs: TTL Compatible

e Three State Outputs

BLOCK DIAGRAM

Vpp GND

o

Do D; D2 D3 D4 Ds Dg D7

CHIP SELECT
/LATCH

OUTPUT BUFFERS

HTTTTTT]

8 g
[ ]
U090

COLUMN DECODERS

>
LATCH

>
o
ADDRESS INPUT BUFFERS

8,192 x 8 bit
Memory Cell Array

ROW DECORDERS




TOSHIBA

MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Vbp Power Supply Voltage —05~ 7.0 Vv
ViN Input Voltage —05~7.0 \%
VouT Output Voltage 0~ Vpp \Y
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
D.C. OPERATING CONDITIONS (Ta= —40 ~ 85°C)
SYMBOL o PARAMETER MIN. MAX. UNIT
Vbp Power Supply Voltage 45 55 \%
ViH Input High Voltage 22 Vpp +0.3 \
ViL Input Low Voltage -0.3 0.8 \%
D.C. and OPERATING CHARACTERISTICS (Ta=—40~ 85°C, Vpp =5V + 10%)
SYMBOL PARAMETER CONDITION MIN. MAX. UNIT
N Input Leakage Current oVEVin S Vop - +1.0 uA
Lo Output Leakage Current oV £ Vout £ Vop - +5.0 HA
loH Output High Current Von =24V -1.0 — mA
loL Output Low Current VoL =0.4V 20 — mA
(CE, Vi) =2.2V
IbDO1 (CE, VL) =0.8V - 10 mA
" tcyc = 1us
Operating Current (E' Vi) = Vop 02V
Ibpo2 (CE, VL) =02V - 7 mA
tcyc = us
(CE, Vi) =22V CE=08V
Ibbsi (CE,V) ) =08V CE =22V — 5 mA
Output = OPEN
Standby Current (CE) =02V, (CE) = Vpp 0.2V
IbDS2 Vin =0.2V or Vpp 0.2V - 20 A
Output = OPEN
CAPACITANCE* (Ta=25°C, f = IMHz)
SYMBOL PARAMETER CONDITIONS MAX. UNIT
Cin Input Capacitance ViN = OV 8 pF
CouT Output Capacitance VouT =0V 10 pF

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

A.C. CHARACTERISTICS (Ta=40~ 85°C, Vpp =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
tcc Chip Enable Off Time 90 - ns
1CcES Chip Enable Setup Time from PD 90 — ns
10ED Output Disable Time from OE - 90 ns
1CED Output Disable Time from CE - 90 ns
tPoH Output Hold Time from PD - 90 ns
teve Cycle Time 350 - ns

Note 1: Assumes than OE delay time to CE3/CE 3 2 tace — toE
A.C. TEST CONDITIONS
e QOutput Load: 100pF +1 TTL Gate
e Input Levels: ViL =0.8V, V|y = 2.4V
® Timing Measurement Rference Levels

Input: 0.8V, 2.2v

Output: 0.8V, 2.2v
® Input Rise and Fall Time:  5ns
TIMING WAVE FORMS
tcye
Ag ~ Az )ir o N
CE;, CE Valid on’t Care
1. CE2 A
~as| [ Fan CE; et
__ ~ —\
CE3/CE3 8 ) ces X\_
tcc tacc tOED|
58 foe
o~D7q alid /—_—
CES —a
PD tPOH
PD/PD
° { PD x\_
OPERATION MODE
MODE PD (PD) CE, (CE,) CE, (CE,) CE; (CE3) OE Outputs
Read L(H) H(L) H(L) Hf(LY) L Valid
H(L) * * * *
* AL(H) PR * *
Output . - LiH) * * High 2
Deselect S " ~ Lk .
* * * T * H

Note: H: Vi, L: Vi, *: Vyyor Vi




TOSHIBA

OUTLINE DRAWING

Unit: mm
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2.64 £0.25 1.410.15 a
- P

Note: Each lead pitch is 2.64 mm.
All leads are located within 0.25mm of their true longitudinal position with respect to No. 1 and No. 28 leads.

Note: Toshiba does not assume any responsibility for use of any circuitry described; no circuit patent licenses are implied, and Toshiba reserves
the right, at any time without notice, to change said circuitry.
© Apr., 1983 Toshiba Corporation
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“TOSHIBA MOS MEMORY PRODUCTS

; TC5365P 64K BIT (8K WORD X 8 BIT) CMOS MASK ROM

SILICON GATE CMOS

TC5365P

DESCRIPTION

The TCH365P 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
for microprocessor and character generator.

The TCB365P using CMOS technology is most
suitable for low power applications such as battery
operated system.

FEATURES

e Single Power Supply: 5V
e | ow Power Dissipation
Operating Current: 7mA (Max.)
Standby Current: 20uA (Max.)
e Compatible with 64K EPROM TMM2764 and
64K NMOS ROM TMM2365P.

PIN CONNECTION

———
NC[] 1 2811 Voo
Al 2 27[JNC/CE/CE}
A7 [0 3 26 [JNC/CE,/CE,
As [0 4 25[] Ag
As[s 24[] A9
As e 233 Ay
Az B 2216E
A2 s E 210 Ao
A1 Qo 5 20[]cE;/CE;
Ao 1o £ 190D,
Do 11 18 g
Dy g2 170 ps
D2 13 16 [ Ds
GND [ 14 151 D3
PIN NAMES
Ag ~ Ay, Address inputs ]
Dy ~ Dq Data outputs
CE; ~ CE3_J Chip enable inputs
OE Output enable inputs
' NC No connection
I Voo Power Supply
E GND Ground

The TCB365P is an asynchronous type ROM
which has three programmable chip enable inputs
(CE1 ~ CE3/CE1 ~ C'_Ea), and one output enable
input (OE) for fast memory access and output control.

The TCH365P is moulded in a 28 pin standard
plastic package.

Fully Static Operation

e Programmable chip select: CE1, CE2, CE3
Easy Memory Expansion

All Inputs and Outputs: TTL-Compatible

Three State Outputs

BLOCK DIAGRAM

Vob  GND
cE, i Do D1 Dy D3 Dy Ds Dg D7
= = [TI7TTTT
CE;
oE OUTPUT BUFFERS J

Ag o—
A1 o—]
Ay 0—
A3 o]
Agq o—
As o—|
A 0—
A7 0—
Ag o—|
Ag o—
A0 O—o
Ajq10—
A120—

COLUMN DECODERS

i

8,192 x 8 bits
Memory Cell Array

ADDRESS INPUT BUFFERS

ROW DECORDERS
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MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Vop Power Supply Voltage —-05~7.0 \Y
VIN Input Voltage —-05~7.0 \
VouT Output Voltage 0~ Vpp \
Pp Power Dissipation 1.0 w
Topr "~ Operating Temperature —40 ~ 85 °C
Tstg Storage Temperature —55 ~ 150 °C
TSOLDER Soldering Temperature - Time 260 - 10 °C - sec
D.C. OPERATING CONDITIONS (Ta=—40 ~ 85°C)
SYMBOL PARAMETER MIN. MAX. UNIT
Vop Power Supply Voltage 45 55 \%
Vin Input High Voltage 2.2 Vpp +0.3 \%
ViL Input Low Voltage -0.3 08 \
| D.C. and OPERATING CHARACTERISTICS (Ta=—40 ~ 85°C, Vpp =5V +10%)
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
N Input Leakage Current OV < VN £ Vpp - +1.0 MA
ILo Output Leakage Current oV £ Vout £ Vop - +05 HA
loH Output High Current Von = 2.4V -1.0 - mA
loL Output Low Current VoL = 0.4V 20 - mA
(CE, Vi) =2.2V
Ibpo1 (CE, Vi) =0.8V - 10 mA
Operating Current teye = 1us
(CE, Vi) = Vpp —0.2V
IbDO2 (CE, V|L) =0.2v — 7 mA
tcye =1 us
(CE, Vig) =2.2v
Ibps1 (CE, Vj) = 0.8V - 2 mA
Standby Current Qutput = OPE.N_
(CE)=0.2V, (CE) =Vpp -0.2V
Ibps2 ViN = OV ~ Vpp - 20 UA
Output = OPEN
CAPACITANCE* (Ta=25°C, f = 1MHz)
SYMBOL PARAMETER CONDITIONS  MAX. UNIT
Cin Input Capacitance Vin =0V 8 pF
CouT Output Capacitanc VouT =0V 10 pF

*This parameter is periodically sampled and is not 100% tested.
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A.C. CHARACTERISTICS (Ta=—40~ 85°C, Vpp =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
tceD Output Disable Time from CE/CE 0 90 ns
toED Output Disable Time from OE 0 90 ns
toH Output Hold Time 0 — ns
tcye Cycle Time 250 - ns
Note 1: Assumes that OE delay time to CE{ ~CE3/CE; ~CE3 2tacc — tOE
A.C. TEST CONDITIONS
e Output Load: 100 pF +1TTL
e Input Levels: VIL=0.6V, V|4 =24V
o Timing Measurement Reference Levels
Input: 0.8V, 2.2V
Output: 0.8V, 2.2v
e Input Rise and Fall time: 5ns
TIMING WAVE FORMS
tcye
Ar s
Ao ~Ap )(L Valid >§
tacc
CE; ~3/CEq ~3 X
[ CE tCED
t0E 1
e \ 7
toH tOED
[
Do ~D7 W: Valid
OPERATION MODE
MODE CE, (CE,) CE, (CE,) CE; (CE3) OE Outputs
Read H(L) H(L) H(L) L Valid
L(H) * * *
Output L(H) High-Z
Deselect * * L(H)
x * ¥ a

Note: H:Vyp, L: Vi, *:VgorV_
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OUTLINE DRAWING
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Note: Each lead pitch is 2.54 mm.
All leads are located within 0.26mm of their true longitudinal position with respect to No. 1 and No. 28 leads.

Note: Toshiba does not assume any responsibility for use of any circuitry described; no circuit patent licenses are implied, and Toshiba reserves
the right, at any time without notice, to change said circuitry.
® Apr., 1983 Toshiba Corporation
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" TOSHIBA MOS MEMORY PRODUCTS

TC5366P 64K BIT (8K WORD x 8 BIT) CMOS MASK ROM

SILICON GATE CMOS

TC5366P

DESCRIPTION

The TCH366P 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 TCB366P using CMOS technology is most
suitable for low power applications such as battery

FEATURES

e Single Power Supply: 5V

e Access Time: 250 ns

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

PIN CONNECTION

—
A1l 24{]Vpp
Asg 2 2307 Ag
AsQ 3 22[] Ag
A4§ 4 _ 21 A
A3 5 5 20 ce/CE
A2 6 > 193 A0
A,g 7 S 13EA11
Aold s £ 17[ D7
Do o 16 De
bid 10 15[ Ds
D20 11 140 D4

GND( 12 13[Q D3

PIN NAMES
Ag ~ Ay Address inputs
Do ~Dq Data outputs
4; CE/CE Chip enable inputs
Vbp » Power supply
GND Ground

— 299 —

PRELIMINARY

operated system.

The TCbH366P is an asynchronous type ROM
and has a programmable chip enable input for device
selection and device power saving.

The TCbH366P is moulded in a 24 pin standard
plastic package.

e Fully Static Operation

® Programmable Chip Enable: CE/CE

o All Inputs and Outputs: TTL Compatible
e Three State Outputs

BLOCK DIAGRAM

VDD GND

Do D1 Dy D3 Dg Ds Dg D7

iTTTTTTTl

CE OUTPUT BUFFERS

CE

0
[ m

Ao 0—
At 0—]
Ay o—|
Az 0—
Ag o—]
As 0—]
As O—
A7 o—
Ag 0—
Ag 0—
A100—
A1n
A

> COLUMN DECODERS

il

:—; 8,192 x 8 bit
Memory Cell Array

ADDRESS INPUT BUFFERS

ROW DECODERS




TOSHIBA

MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Vbp Power Supply Voltage -05~70 \%
VIN Input Voltage —-056~70 \%
VouT Output Voltage 0~ Vpp \
Po Power Dissipation 1.0 w
Topr Operating Temperature —40 ~ 85 °C
Tstg Storage Temperature 55 ~ 150 °c
TSOLDER Soldering Temperature - Time 260-10 °C - sec
D.C. OPERATING CONDITIONS (Ta=—40~ 85°C)
SYMBOL PARAMETER MIN. MAX. UNIT
Vbop Power Supply Voltage 45 5.5 \
ViH Input High Voltage 22 Vpp +0.3 \
ViL Input Low Voltage -03 0.8 \%
D.C. and OPERATING CHARACTERISTICS (Ta=—40~ 85°C, Vpp =5V +10%)
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
N Input Leakage Current oV < VN £ Vob - +1.0 HA
ILo Output Leakage Current | OV < VouTt < Vpp - +05 HA
loH Output High Current Vo =24V -1.0 — mA
loL Output Low Current VoL =0.4V 2.0 — mA
(CE, Vi) =2.2V
IpDo1 (CE, Vi) =08V - 10 mA
) tcye = Tus
Operating Ci t
perating Curren (CE. Vi) =Vog —02V
lDDOZ (CE_, V||_) =0.2V - 7 mA
teve = Tus
(CE,Viy) =2.2V
Ipps1 (CE, Vi) =0.8V - 2 mA
Output = OPEN
Standby Current —
(CE) =0.2V, (CE) = Vpp —0.2V
Ibps2 Vin = OV ~ Vpp - 20 uA
Output = OPEN
CAPACITANCE* (Ta=25°C, f=1MHz2)
SYMBOL PARAMETER CONDITIONS MAX. UNIT
CiNn Input Capacitance Vin = OV 8 pF
CouT Output Capacitance VouTt =0V 10 pF

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

— 300 —



A.C. CHARACTERISTICS (Ta=—40~ 85°C, Vpp =5V £10%)

TOSHIBA

SYMBOL PARAMETER MIN. MAX. UNIT
tace Access Time — 250 ns
tCE Chip Enable Access Time - 250 ns
tCED Output Disable Time from CE 0 90 ns
toH B Output Hold Time 0 - ns
tcyc Cycle Time 250 - ns

A.C. TEST CONDITIONS

Output Load:
Input Levels:

100pF + 1 TTL
ViL=0.6V, VI =24V

e Timing Measurement Reference Levels

Input:
Output:

0.8V, 2.2V
0.8V, 2.2V

e Input Rise and Fall Time: 5ns

TIMING WAVE FORMS

tcye
Ao ~An >2 Valid X
A \
tacc
CE/CE X 3]
g\
tcE 1oH tCED

igh- 3 High-Z

Do~D7 High2 M Valid 5—

OPERATION MODE

MODE CE (CE) Output
Read H(L) Valid
Output igh-Z
Deselect L(H) High B

Note: H: Vi, L: V)

_—31=
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OUTLINE DRAWINGS
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Note: Each lead pitch is 2.564 mm. All leads are located within 0.26mm longitudinal position with respect to No. 1 and 24 leads.

All dimensions are in millimeters.

Note: Toshiba does not assume any resp

onsibility for use of any circuitry described; no circuit patent licenses are implied, and Toshiba reserves

the right, at any time without notice, to change said circuitry.

© Apr., 1983 Toshiba Corporation
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_TOSHIBA MOS MEMORY PRODUCTS

TC53256P 256K BIT (32K WORD x 8 BIT) CMOS MASK ROM

SILICON GATE CMOS

TC53256P

DESCRIPTION

The TC53256P isa 262,144 bit read only memory
organized as 32,768 words by 8 bits with a low bit
cost, thus being suitable for use in program memory
of microprocessor and character generator. The
TC5H3256P using CMOS technology is most suitable
for low power applications such as battery operated
system.

The TCB3256P is a synchronous type ROM

PRELIMINARY

The_gg falling edge latches all inputs except for
CS/CS and OE.

The TC53256P has a programmable chip select

input (CS/CS, optional) for device power saving,
one chip enable input (CE) for device selection,
and one output enable input (OE) for fast memory
access and output control.

The TC53256P is moulded in a 28 pin standard

which is consisting of address latch circuit, static plastic package.

memory cells and clocked peripheral circuitry.
FEATURES
e Single 5V Power Supply: 5V e Edge Enable Operation: CE
e Access Time: 350 ns (Max.) e Address Latch Type
e Power Dissipation e Programmable Chip Select Input: CS/CS/NC
Operating Current: 15mA (Max.) e All Inputs and Outputs: TTL Compatible
Standby Current: 20uA (Max.) e Three State Outputs: Wired OR capability
e Pin Compatible with 266K NMOS ROM
TMM23256P
PIN CONNECTION — BLOCK DIAGRAM
cs/Cs/Ne [ 1 28 IVpo
A2 27 P Al VDD GND
A7 O3 26 [JA13 i I
re Oa 25 As Do D; Dy D3 D4 Ds Dg D7
S BE e (11T
As []6 s 230Au cE o— |
A3 Q7 w 221 GE _ OUTPUT BUFFERS 1
A2 8 ‘Z 21 [0 A0 OEo©
AL Qo et 201 CE
Ao o T 19107 Ao 0__J_"_} CcE cf ] [
Do 11 18 [] D A1 o] —L
12 D
E; E"’ :; gbj :; Z-: Y [ > COLUMN DECODERS
GND[]14 151 D3 As o] & g
PIN NAMES As o B 8 ﬂ
<
Ao ~Aa Address inputs :: i é — é P
Do ~ D1 Data outputs A i o a
e : f 80 g 9 3,2768 x 8
CS/CS Chip select input Ay o— 8 2 EY 8 EX memony cetLs
NC No conection Apo— < ‘;
) CE Chip enable input Ay 00— o
OE Output enable input Atz 06— L
A3 0—f
Voo Power supply Ass 0—
B GND Ground —




TOSHIBA

MAXIMUM RATINGS

SYMBOL

ITEM RATING UNIT
Vbb Power Supply Voltage —05~70 \
Vin Input Voltage —05~ Vpp +0.5 \
VouTt Output Voltage 0~ Vpp \
PD ‘ Power Dissipation 0.8 w
Tstg Storage Temperature —55 ~ 150 °c
[ Topr Operating Temperature —40 ~ 85 °C
Tsld Soldering Temperature - Time 260-10 °C - sec
D.C. OPERATING CONDITIONS (Ta=—40 ~ 85°C)
| symBOL | PARAMETER MIN. TYP. MAX. UNIT
Vop Power Supply Voltage 4.5 5.0 5.5 \%
ViH Input High Voltage 2.2 — Vpp +0.3 v
ViL Input Low Voltage -0.3 — 0.8 \
D.C. and OPERATING CHARACTERISTICS (Ta=-40~ 85°C, Vpp =5V * 10%)
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
TR Input Leakage Current ViN =0~ Vpp - +1.0 MA
CS=ViL (C—S_:V"-q) or
ILo Output Leakage Current CE = Vjy or OE = Vi - +1.0 MA
VouT =0V ~ Vpp
loH Output High Current Vou =24V | -1.0 - mA
loL Qutput Low Current VoL = 0.4V | - 2.0 mA
CS=0V (CS = Vpp) or _
Ibbs Standby Current CE = Vpp and Vi = OV (Viop) 20 MA
lobo1 o ting C R Vin = VIH/VIL, teycle = Tus - 25 mA
perating Curren
Ibpo2 9 Vin = Vpp/0OV, teycle = 1us - 15 mA
CAPACITANCE* (f=1MHz, Ta=25°C)
SYMBOL PARAMETER MIN. T MAX. UNIT
Cin Input Capacitance B - | 10 pF
Cout Output Capacitance — : 10 pF

*This parameter is periodical

ly sampled and is not 100% tested.
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A.C. CHARACTERISTICS
SYMBOL PARAMETER [ min “max. [ uNiT ]
tcye Cycle Time 450 - ns
tace Chip Enable Access Time - 350 ns
toE Output Enable Access Time — 120 ns
top Output Disable Time 0 100 ns |
tcp Precharge Time 90 - ns
tAs Address Set-up Time 50 - ns
tAH Address Hold Time 50 - ns
tcss Chip Select Set-up Time 50 - ns
Note 1: Assumes that OE delay time to CE 2 tACC — tOE
Note 2: Tqp is specified from CE, OE or CS/CS trailing edge, whichever occurs first.
AC TEST CONDITIONS
e Qutput Load: 100pF +1TTL
e Input Levels: 0.6V, 2.4V
o Timing Measurement Reference Levels
Input: 0.8V, 2.2V
Output: 0.8V, 2.2V
e Input Rise and Fall Time: 5ns
TIMING WAVEFORMS
teve
Ap~A 4 STABLE DON'T CARE
tAs tAH
= tacc —
/
tcss
cs/CS cs 3{ i
cs
toE —
) / top
Do ~D1 HIGH-Z W UALID N HIGH-Z
OPERATION MODE
[ MODE Cs (CS) CE OE Ao ~ 14 Outputs
Read H(L) L(T3) L Valid Data out
L(H) * * *
Output Deselect * H * * High Z
* M H *

Note: H: Vi, L: V), *: Vi or Vi
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OUTLINE DRAWING
Unit: mm
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Note: Each lead pitch is 2.54 mm.,
All leads are located within 0.25mm of their true longitudinal position with respect to No. 1 and No. 28 leads.

Note: Toshiba does not assume any responsibility for use of any circuitry described; no circuit patent licenses are implied, and Toshiba reserves
the right, at any time without notice, to change said circuitry.
© Apr., 1983 Toshiba Corporation
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