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
* 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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Pin Configuration
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Absolute Maximum Ratings*®

Symbol Parameter Rating Unit |
Ta Ambient Temperature under Bias 0-~70 °C\
Tsta Storage Temperature -65~150 °C
Vin/VouT Voltage on any Pin Relative to Vss -0.3~7.0 v
Pp Power Dissipation 1.0 W

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

Recommended Operating Conditions (To=0 ~ 70°C)
Symbol Parameter Min Typ . Max Unit
Vee Supply Voltage 4.5 5.0 55 v
Vin Input High Voltage 2.2 — 6.0 A%
Vi Input Low Voltage -0.5 — 0.8 v
*All voltages are referenced to Vss pin=0V.
Truth Table
CS OE R'W A0 to A10 DATA 1/O MODE Icc
H X X X Hi-Z Unselected Icest, lecsz
L L H Stable Qutput Data Read lec
L H L Stable Input Data Write Icc
L L L Stable [nput Data Write lec

Note: X means

“H', "L or “Hi-Z"

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

GM76C28A-10 | GM76C28A-12
Symbol Parameter Conditions ~ Unit
Min Typ*|Max | Min Typ*|Max
Vou | Low Level OQutput Voltage IoL=4.0mA 0.4 i 04| V
Vou | High Level Output Voltage Iox = - 1.0mA 2.4 2.4 v
Iccy ) CS=Vi, lyo=0mA 30| 60 25 | 50 [mA
Operating Supply Current
foler) Vig=3.5V, V1 =0.6V, Iyo=0mA 16 16 mA
Icc Average Operating Current {Min cycle, duty =100%, Iyo=0mA 30| 60 25 | 50 |mA
I CS=v 513 T 115]3.0|mA
€SS | Standby Supply Current __ H 1530 15|30
Iecsz CS=Vec-0.2V 1| S0 1 {50 | ué
Iy Input Leakage Current Vec=3.5V, Vi=0to Vce -1 1| -1 1 | pA
Ioiw | OQutput Leakage Current CS=Viy, or OE=Viy, _1 21 1| A
Vyo=0 to Vo

“Typical values are for reference with Vec=35V 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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GoidStar GM76C28A

AC Electrical Characteristics:
Read Cycle (Vcc=5V +10%, Ta=0~70°C)

Symbol Parameter Conditions CM76C28A 10 | GMT76C28A-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 OQutput 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 0 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
twyz 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.

L. Input pulse level: 0.8V to 2.2V

2. te=t;=10ns

3. Input/output timing reference level: 1.5V
4. Output load: 1 TTL+Cp=100pF
"2

Test conditions.

1. Input pulse level: 0.8V to 2.2V
2. tr=tf=10ns

3. Test circuit

Vee
SW 1
1o scope
300 Q
to output terminal
1kQ
SpF
I SW2
Includes scope  YSS J
and jig capacitances Vss

* Both SW1 and SW2 are closed when measuring
tcHz or townz.

* SW1 is open and SW2 is closed when measuring

Hi-Z-high of tcrz or torz

* SW1 is closed and SW2 is open when measuring

Hi-Z-low tcrLz or torz

Output turn-on turn-off time

OE

o

b tcHZ
Hi-Z
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*3 Test conditions.
1. Input pulse level: 0.8V t0 2.2V
2. te=tr=10ns
3. Test circuit

Vee
0g
to autput terminal SW
1kQ
5pF
Incluces scape ’
and jig capacitances B!
Vss . Vss

i !

e SW is set to the Vece side when measuring Hi-z-
high and high-Hi-Z of tow or twuz

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

Output turn-on turn-off time
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WRITE CYCLE 1 (R/W CONTROL, OE =LOW)
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GoldStar GM76C28A

Package Dimensions

Unit: inches (mm)

24 DIP

1.245 (31.523) MIN

1.265 (32.131) MAX 0°~15°
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0.600 (15.240) TYP
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0.530 {13.462) MIN
0.550 (13.970) MAX

@
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0.05 (1.27) MIN L 0.008 (0.200) MIN /
0.065 (1.65) MAX | | 0.015 {0.380) MAX
0.145 (3.683) MIN 0.170(4.318) MIN
0.155 (3.937) MAX ] 0.180(4.572) MAX
y
[ ﬂ

0015 10.381) MIN 'L 0.100 (2.54)
0.021 (0.533) MAX H 35

[P
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' | 0.120 (3.048) MIN
0.140 (3.556) MAX
24 SOP
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Q.03 (0.75) MIN

0—=8° ~ / Q.05 {1.27) MAX
-
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|

0.338 (8.59)MIN
0.346 (B.79)MAX

O
HEEHdHEEdaEdaad

0.46 (11.68) MIN ‘

0.48 (12.19) MAX

0.604 (15.34) MIN l 0.094 (2.39IMIN _J

0.610 (15.49) MAX 0.110 (2.79)MAX ~
=__

Jy e

]L 0.008 (0.20) MIN

WDHDFLDHW—L— 70,012 (0.30) MAX)

[| 0014 (0.36MiN 0.050 (1 270) §0.002 (0.05) MIN
H 0020 (0.51) MAX 0.074 (0.36)MAX
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1.265(32.131)

1.245(31.623)

)
0.145(3.683)| /

0.035(0.889)

4.572)

3.937) | 0-135(3.429);

L

0.090(2.286)
0.070(1.778)

0.020(0.508)

0.140(3.556)
0.120(3.048)
'y

-1 T
0.065(1.650) 0.021(0.533)  0.100(BSC)
0.050(1.270) 0.015(0.381) (2.540)

UNIT:INCH (mm) %TI‘T

NOTE '

1.
2.

3.
4.

LEAD FRAME, COPPER TTT

LEAD FINISH, SOLDER PLATED OR
SOLDER COATED.

BACK EJECTOR PIN MARKED “KOREA"
BOTH PACKAGE LENGTH AND WIDTH
DO NOT INCLUDE FLASH.

CONTROLLING DIMENSION; INCHES (mm)

0.300BSC
(7.620)

. 0.270 (6.858)

& 0.250 (6.360) \J

1

\ /

0.014 (0.356)

$\/o.ooa (0.200)
{
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. Capacitance {f=1MHz. Ta =25°C)

L Symbol | Parameter Conditions | Min Typ Max | Unit
Ct ! Input Capacitance Vi=0V 4 6 pF
Cuo ’ . [/Q Capacitance Vyo=0V 6 8 OF

Data Retention Characteristics Ta=0~70°C]

Symbol Parameter Conditions Min | Typ | Max | Unit
= t— ﬁ‘\
Veer Data Retention Supply Voltage CS>Veer-0.2V 2.0 — 5.5 \

— ﬁ\ﬂ
Ieer Data Retention Current Vec =3.0V, CS> 2.8V — - 25 pA
t Chip Select Data Hold Time 0 — -
coR : Refer to the figure below , 1S
'] Operation Recovery Time tee®:| — | — ns

"trc: read cycle time

Data retention timing:

L - Data retention mode |

Vee

4.5V Voor>2.0V 4.5V
_/

tcor

_ _ "

Note: When retaining data in standby mode, suppiy voitage can be lowered within a certain range. Read or write cycle cannot be performed
while the supply voltage is low. ‘
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J0ldStar GM76C28A

VRITE CYCLE 3 (CS CONTROL, OE = LOW)
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