HESHS

GM76C2Z8A

2,048 WORDS x 8 BIT
CMOS STATIC RAM

Description

The GM76C28A is 2,048 wordsx 8 bits asyn-
chronous, static random access memory on a
monolithic CMOS chip. Its very low standby pow-
er requirement makes it ideal for applications re-
quiring non-volatile storage with back-up
batteries. The asynchronous and static nature of
the memory requires no external clock or refresh-
ing circuit..Both the input and output ports are
TTL compatible and the 3-state output allows easy
expansion of memory capacity.

Features

® Access time: 100/120ns
* Low Power Consumption
Standby: 1A
Operation: 25/30mA
e Complete static operation
* Single power supply: 5V +10%
~® TTLcompatible inputs and outputs
* 3-state output with Wired-OR capability
¢ Non-volatile storage with back-up batteries
¢ Standard 24 DIP, 24 SOP and 24 S-DIP

Pin Description

Pin Function
A0~AlO Address Inputs
RIW Read/Write
OE Output Enable
CS Chip Select
[/O0~7 Data Input/Output
Vee Power Supply (+5V)
Vss Ground
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Absolute Maximum Ratings*

Symbol Parameter ' Rating Unit |
. . R

Ta Ambient Temperature under Bias 0~70 °C

Tste Storage Temperature -65~150 °C

Vin/Vour ' Voltage on any Pin Relative to Vss -0.5~7.0 v

Pp Power Dissipation 1.0 Y

“Note: Operation at or above "Absolute Maximum Ratings" can adversely affect device reliability.

Recommended Operating Conditions (TA=0 ~ 70°C)

Symbol Parameter Min Typ . Max Unit
Vee Supply Voltage 4.5 5.0 55 \
ViH Input High Voltage 2.2 - 6.0 v
ViL Input Low Voltage -0.5 - 0.8 v

*All voltages are referenced to Vss pin=0V.

Truth Table

CS OE R/'W AO to A10 DATA /O MODE Icc
H X X X Hi-Z Unselected Icest, locsz
L L H Stable Qutput Data Read Iec
L H L Stable Input Data Write Icc
L L L Stable Input Data Write Ice

Note: X means "H'', "L or "Hi-Z"

Electrical Characteristics
DC Electrical Characteristics (Vcc=5V + 10%, Vss=0V, Ta=0~70° C)

GM76C28A-10 | GMT6C28A-
Symbol Parameter Conditions - s Unit
Min Typ*|Max | Min Typ*|Max
Vou | Low Level Output Voltage IoL=4.0mA 0.4 | 04| V
Vou | High Level Output Voltage Ion=-1.0mA 2.4 2.4 \%
Iccy , CS=Vi, Iyo=0mA 30 | 60 25 | 50 |'mA
Operating Supply Current -
iele) Vin=3.5V, Vi =0.6V, Iyo=0mA 16 T 116 mA
Icc Average Operating Current {Min cycle, duty = 100%, Iyo=0mA 30| 60 25 | 50 i mA
I CS=v 5 ’
oS Standby Supply Current — H 15130 1530 |mA
Iccsz CS=Vce-0.2V 1| S0 1 50| pA
Iyw Input Leakage Current Vee=35.5V, Vi=0to Vee -1 1| -1 1 | pA
Ioiw | Qutput Leakage Current CS=Vin, or OE =V, _1 -1 1| pA
Vwo=0 to Ve

“Typical values are for reference with Vec=5V and Ta=25°C assumed.
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GoldStar GM76C282

READ CYCLE 1 (OE, CS CONTROL, R/W = HIGH)
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READ CYCLE 2 (R/W CONTROL, OE =LOW, CS =LOW)
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AC Electrical Characteristics:
Read Cycle (Vcc=5V +10%, Ta=0~70°C)

Symbol Parameter Conditions CM76C28A 10 | GM76C28A-12 Unit
Min Max Min Max
tre Read Cycle Time 100 120 ns
taA Address Access Time *1 100 . 120 ns
tacs 3 Access Time 100 120 ns
tcLz CS Output Setup Time *2 10 10 ns
{e)3 OE Access Time *1 55 60 ns
toLz OE Output Setup Time 5 10 ns
tcHz CS Output Floating *2 0 40 0 40 ns
toHz OE Output Floating 40 0 40 ns
ton Qutput Hold Time *1 10 10 ns
Write Cycle: (Vcc=5V +10%, Ta=0~70°C)
Symbol Parameter Conditions GM76C28A-10 | GM76C28A-12 Unit
Min Max Min Max
twc Write Cycle Time 100 — 120 — ns
tew Chip Select Time (CS) 80 — 85 — ns
taw Address Enable Time 1 80 - 85 — ns
tas Address Setup Time 0 - 0 - ns
twe Write Pulse Width 65 — 70 — ns
toHz OE OQutput Floating *2 0 40 40 ns
twuz R/W Qutput Floating *3 0] 45 0 50 ns
tow Input Data Setup Time 45 - 50 — ns
twRr Address Hold Time *1 0 —_ 0 — ns
tDH Input Data Hold Time 0 - 0 — ns
tow R/W OQutput Setup Time 3 5 - 10 — ns




“1 Test conditions.
1. Input pulse level: 0.8V t0 2.2V
2. te=tr=10ns
3. Input/output timing reference level: 1.5V
4. Output load: 1 TTL+CrL=100pF

*2 Test conditions.
1. Input pulse level: 0.8V to 2.2V
2. te=tf=10ns
3. Test circuit

Vce
SW1
to scope
300 Q
to output terminal
1kQ
SpF
I SW2
Includes scope  VYSS J
and jig capacitances Vss

* Both SW1 and SW2 are closed when measuring
tcHz or towz-

* SW1 is open and SW2 is closed when measuring
Hi-Z-high of tcLz or torz

* SW1 is closed and SW2 is open when measuring
Hi-Z-low tcrz or torz

Output turn-on turn-off time

OE
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——as u\’LOA
\

*3 Test conditions.
1. Input pulse level: 0.8V to 2.2V
2. te=tr=10ns
3. Test circuit

Vee
3000
to autput terminal SW
1kQ
5pF
Incluces scape i
and jig capacitances )
Vss . Vss

i !

* SW is set to the Ve side when measuring Hi-Z-
high and high-Hi-Z of tow or twnz

* SW is set to the Vss side when measuring Hi-Z
low and low-Hi-Z of tow or twhz

Output turn-on turn-off time

1.5V 1.5V
RW
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WRITE CYCLE 1 (R/W CONTROL, OE =LOW)

|
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WRITE CYCLE 2 (R/W CONTROL)

oW s+e—— o
VALID DATA
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Package Dimensions

24 DIP
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0.145 (3.683) MIN

Unit: inches (mm)
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Capacitance {f=1MHz Ta =25°C)

| Svymbol Parameter Conditions | Min Typ Max | Unit
Ci Input Capacitance Vi=0V 4 6 pF
Cuvo ’ . /O Capacitance Vyo=0V 6 8 DF

Data Retention Characteristics Ta=0~70°C)

Symbol Parameter Conditions Min | Typ | Max | Unit
Veer Data Retention Supply Voltage CS>Vccr-0.2V 2.0 - 5.5 Y
Ieer Data Retention Current Vee =3.0v, CS> 2.8V - - 25 uA
t Chip Select Data Hold Time 0 — -

COR - Refer to the figure below - 7
t] Operation Recovery Time tRe™ | — | — ns

*tzc: read cycle time

Data retention timing:

L -Data retention mode |

Vee
4.5V Voor>2.0V 4.5V

4

tcor

_ _ "

Note: When retaining data in standby made, supply voitage can be lowered within a certain range. Read or write cycle cannat be performed

while the supply voltage is low.
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VRITE CYCLE 3 (CS CONTROL, OE = LOW)

twe

ADDRESS J\< ><
e —tas — ala

T TS I
~ T VI
p—chz——-‘

Din \/< VALID‘DATA \W




