
TOSHIBA MOS MEMORY PRODUCT 
8,192 WORD X 9 BIT STATIC RAM 
N-CHANNEL SILICON GATE MOS 

DESCRIPTION 

TM M2089C-35 
TMM2089C-45 
TMM2089C-55 

PRELIMINARY 

The TMM2089C is a 73,728 bits high speed N­
channel silicon gate MOS static random access 
memory organized as 8,192 words by 9 bits and 
operates from a single 5-volt supply. The 
TMM2089C is features an automatic stand-by mode 
when deselect by cST signal. Thus the TMM2089C 

is suitable for use in cache memory and high speed 
storage. The TMM2089C has nine I/O terminals, 
therefore it is most suitable for MEMORY SYSTEM 
with Parity bit. The TMM2089C is offered is a 28 prn 
standard ceramic dual in-line package with 0.3 inch 
width for high density assembly. 

FEATURES 

o Access Time and Current 

~ 
Access 

Part Time 

Number (MAX.) 

TMM2089C-35 35ns 

TMM2089C-45 45ns 

TMM2089C-55 55ns 

o Single 5V Power Supply 
o Fully static Operation 
o Power Down Feature: (CS 1 ) 
Q Output Buffer Control: (OE) 
o Three State Outputs 

Operating 

Current 

(MAX.) 

135mA 

135mA 

135mA 

PIN CONNECTION (TOP VIEW) 

A8 vee 
A7 WE 
A6 eS2 
A5 A9 
A4 A10 
A3 All 
A2 OE 
Al A12 
AO eSl 

I/O 1 I/O 9 
I/02 I/O 8 
I/O 3 I/O 7 
I/04 I/O 6 

GND I/O 5 

PIN NAMES 

Ao-AI2 Address Inputs 

CS1,CS2 Chip Select Inputs 

WE Write Enable Input 

1/01-1/09 Data Input/Output 

OE Output Enable Input 

Vee Power (+5V) 

GND Ground 

Standby 

Current 

(MAX.) 

15mA 

15mA 

15mA 

• All Inputs and Outputs: (Directly TIL Corpatible) 
• Inputs Protected: (All inputs have protection 

against static charge.) 

BLOCI{ DIAGRAM 
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OPERATION MODE 

MODE CS1 CS2 OE 

Write L H * 
Read L H L 

Standby H * * 
Standby L L * 
Output Buffer 

L H H 
Disable 

WE 

OE 

eS2 

CSl 

WE 

L 

H 

* 
* 
H 

----<:l Vee 

~GND 

1/01-9 Power 

In Active 

Out Active 

High-Z Standby 

High-Z Active 

High-Z Active 
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TMM20S9C-35, TMM20S9C-45 
TMM20S9C-55 

SYMBOL ITEM 

Vee Power Supply Voltage 

VIN, Vour Input Output Voltage 

Topr. Operating Temperature 

Tst9· Storage Temperature 

Tnolder Soldering Temperature .• Time 

PD Power Dissipation (Ta = 70'C) 

SYMBOL PARAMETER 

VIH Input High Voltage 

VIL Input Low Voltage 

Vee Vee Power Supply Voltage 

* Pulse width: 10ns, DC: -0.5V (Min.) 

SYMBOL PARAMETER 

IlL Input Leakage Current 

IOH Output High Current 

IOL Output Low Current 

lLo Output Leakage Current 

ISBP Peak Power-on Current 

ISB Standby Current 

lee Operating Current 

;CAPAcrTANce'- * (Ta=25'C, f= 1 .0MHz) 
> '" '- .<'< ,<,'>.; 

SYMBOL PARAMETER 

CIN Input Capacitance 

Cour . Output Capacitance 

RATING 

-3.5-7.0 

-3.5-7.0 

0-70 

-55-150 

260·10 

1.0 

MIN. TYP. MAX. 

2.0 - Vee+l.0 

-3.0 - 0.8 

4.50 5.00 5.50 

TEST CONDITION MIN. 

VIN=OV-5.5V -1.0 

VOH=2.4V -4.0 

VOL=O.4V 8.0 

CSl =VIH or CS2=VIL or WE=VIL or OE=VIH, 

VOUT=OV-5.5V 
-1.0 

CSl =Vee, CS2=OV, lour=OmA -
CSl =VIH, lour=OmA -
CSl =VIL, lour=OmA -

CONDITION 

VIN=OV 

VIN=OV 

* Note: This parameter IS p'enodlcally sampled and IS not 100% tested . 
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UNIT 

V 

V 

'C 

'C 

'C'sec 

W 

UNITS 

V 

V 

V 

MAX. UNIT 

1.0 J.lA 

- mA 

- mA 

1.0 J.lA 

30 mA 

15 mA 

135 mA 

MAX. UNIT 

8 pF 

10 pF 



A. C. CHARACTERISTICS 

READ CYCLE 

(Ta=0-70·C. VCC= 5V± 10%) 

TMM20S9C-35 
SYMBOL PARAMETER 

MIN. MAX. 

tRC Read Cycle Time 35 -

tACC Address Access Time - 35 

teOl CS 1 Access Time - 35 

te02 CS2 Access Time - 25 

tOE OE Access Time - 20 

Output Data Hold Time from Addres~ 
tOH 5 -

Change 

tClZ Output Enable Time from CS 1 or CS2 0 -

teHZ Output Disable Time from CS 1 or CS2 - 20 

tOLZ Output Enable Time from OE 0 -
tOHZ Output Disable Time from OE - 10 

tpu Chip Selection to Power Up Time 0 -

tpo Chip Deselection to Power Dowen Time - 30 

WRITE CYCLE 

SYMBOL PARAMETER 
TMM20S9C-35 

MIN. MAX. 

twc Write Cycle Time 35 -
tcw Chip Selection to End of Write 30 -
lAs Address Set Up Time 0 -
twp Write Pulse Width 25 -

tWR Write Recovery Time 0 -
tos Data Set UP Time 15 -
tOH Data Hold Time 0 -
tWlZ Output Enable Time from WE 0 -

tWHZ Output Disable Time from WE - 10 

A.C.TEST CONDITIONS 

Input Pulse Levels 3.0V/0.OV 

Input Rise and Fall Time 5ns 

Input and Output Reference Levels 2.0V/0.SV 

Output Load Fig.1 
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TMM2089C-55 

TMM20S9C-45 TMM20S9C-55 
UNIT 

MIN. MAX. MIN. MAX. 

45 - 55 -
- 45 - 55 

- 45 - 45 

- 25 - 30 

- 20 - 25 

5 - 5 - ns 

5 - 5 -

- 20 - 20 

0 - 0 -

- 10 - 15 

0 - 0 -
- 30 - 30 

TMM20S9C-45 TMM20S9C-55 
UNIT 

MIN. MAX. MIN. MAX. 

45 - 55 -
40 - 50 -

0 - 0 -

35 - 45 -
0 - 0 - ns 

20 - 20 -

0 - 0 -

0 - 0 -
- 10 - 15 

Vee 

I/O PIN 0--__.----.. 

Fi g.l Output Load 



TMM2089C-35, TMM2089C-45 
TMM2089C-55 

• READ CYCLE (1) 

tOOl 

t OLZ(5) 

DOUT 

High tOLZ(~ 
Imp e da nee 11-----'=-----1 

tOLZ(5) 

• WRITE CYCLE 1 (4) (WE Controlled Write) 

two 

ADDRESSES 

CS2 

DIN ____________________ -J 

OUTPUT DATA VALID 
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• WRITE CYCLE 2 (4) (CS 1 Controlled Write) 

tcw 

tcw 

tWHZ (5) 

o WRITE CYCLE 3 (4) (CS2 Controlled Write) 

twc 

ADDRESSES 

CS2 
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High Impedance 



TMM2089C-35, TMM2089C-45 
TMM20Qge-55 

NOTE: 
1. WE is High for Read Cycle. 
2. Assuming that CS 1 Low transition or CS2 High transition 

occurs coincident with or after WE Low transition. Out­
puts remain in a high impedance state. 

3. Assuming that CS 1 Hight transition or CS2 Low transition 
occurs coincident with or prior to WE High transition. 
Outputs remain is a high impedance state. 

4. Assuming that OE is High for Write Cycle. Outputs are in 
high impedance state during this period. 

5. These parameters are specified as follows and measured 
by using the load in Fig. 1. 

(A) teLz. tOll. twLZ .. • .. ·Output Enable Time 
(B) tCHZ. tOHZ. twHZ ...... Output Disable Time 

WE,CS2 

(A) 

1_~--------{~----------------------~==±=O.15V 
High Impedance High Impedance 

1'--L------~r~--------------------~==~~.15V 
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TMM2089C-35, TMM2089C-45 
TIVIM20~9C,-55 

<,>,', v',, "_"" '. " <., 

OUTLINE DRAWINGS 

Unit: mm 

28 2'1 26 25 24 23 22 21 20 19 18 17 16 15 

38.0 MAX. 

I 18.0 MAX. 7.62±0.25 

;: ~~ 
10 2.54TYP. 0.46±0.1 1.27±0.1 10 ~ 
N 0 ~ 

+0.1 
0.25 - 0.05 

8.0- 9.0 

Note: Each lead pitch is 2. 54mm. 
All leads are located within O. 25mm of their longitudinal position vyith respect to No.1 and No. 28 leads. 
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