GM76C28A

2,048 WORDS x 8 BIT
CMOS STATIC RAM

Description

The GM76C28A is 2,048 wordsx8 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: 1xA
Operation: 25/30mA
* Complete static operation
¢ Single power supply: 5V 1 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 $-DIP

Pin Description

Pin Function
A0~A10 Address Inputs
R'W Read/Write
OF Output Enable
CcS Chip Select
1oo~7 Data Input/Output
Vee Power Supply {+5V]
Vss Ground

Pin Configuration

A7 g1 N 24 [Fvec
A6 [] 2 23 [ A8
A [] 3 22 [ A9
A4} 4 21 JRW
A3 s 20 [JOF
A2 e 19 [JA10
ALy 18 [JTS
A0l 8 17 [ vor
oo [ 9 16 [7] 106
Vo1 J 1o 15 [} vOs
voz i 14 ] ¥4
Vss [z 13 [ vo3
{Top View)
Block Diagram
A0 —]
Al —]
[~
:2 < | 8 B |28
S— @ s B ~»! MEMORY CELL ARRAY
A — & = 256x8x8
A5 —{ B a
w) >
A6 — 4
AT B
A8 — 2
<
Ao ] £ 8x8
—3 3 8
A10 “»  COLUMN GATE
X DECODER
=z 3 CONTROL 8
cs LOGIC I
OF OF ww INPUT/OUTPUT
R'W CONTROL LOGIC BUFFER
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GoldStar GM76C28A
Absolute Maximum Ratings*
Symbol Parameter Rating Unit
Ta Ambient Temperature under Bias 0~70 °C
Tstc Storage Temperature -65~150 °C
Vin'Vour Voltage on any Pin Relative to Vss -0.5~7.0 \"
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 5.5 \%
ViH Input High Voltage 2.2 —_ 6.0 v
Vi Input Low Voltage -0.5 - 0.8 v
*All voltages are referenced to Vss pin=0V.
Truth Table
CSs | OE R/W AO to A10 DATA 1I/O MODE Icc
H X X X Hi-Z Unselected Icesy, Iecsz
L L H Stable Output Data Read Icc
L H ‘L Stable Input Data Write Iec
L L L Stable Input Data Write Iec

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
Symbeol Parameter Conditions Unit
Min [FPyp*|Max | Min [Typ*|Max

VoL | Low Level Output Voltage IoL=4.0mA 0.4 04| V
Von | High Level Output Voltage Ion=-1.0mA 2.4 2.4 v
I CS=ViL, Iyo=0mA

o Operating Supply Current 1L, 1o 30| 60 25 | 50 | mA
Iccz V=35V, Vi1,=0.6V, Iyjo=0mA 16 16 mA
Icc Average Operating Current {Min cycle, duty=100%, Iyo=0mA 301 60 25 | 50 [ mA
I CS= . . .

(S . dby Supply Current CS=Vm 1.513.0 1.513.0 | mA
Iccsz CS=Vcc-0.2V 150 1 |50} pA
Iy Input Leakage Current Vee=5.5V, Vi=0 to Ve -1 1 §-1 1 | pA
Iojy | Output Leakage Current CS8=Vm, or OE=V, -1 L -1 1A

Vyo=0 to Vec #

*Typical values are for reference with Vcc=5V and Ta=25°C assumed.
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AC Electrical Characteristics:

Read Cycle (Vcc=5V +10%, Ta=0~70°C)

Symbol Parameter Conditions GM76C28A-10 | GM76C28A-12 Unit
Min Max Min Max
trc Read Cycle Time 100 120 ns
taa Address Access Time *1 100 120 ns
tacs CS Access Time 100 120 ns
toLz CS Output Setup Time *2 10 10 ns
tog OE Access Time *1 55 60 ns
toLz OE Output Setup Time 5 10 ns
tcHz CS Output Floating *2 0 40 40 ns
toHz OE Output Floating 40 40 ns
tou Output 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
twe Write Cycle Time 100 — 120 - ns
tcw Chip Select Time (C5) 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
touz OE Output Floating *2 40 0 40 ns
twHz R/W Output Floating *3 45 0 50 ns
tpw Input Data Setup Time 45 — 50 — ns
twWR Address Hold Time *1 — - ns
tpH Input Data Hold Time - — ns
tow R/W Output Setup Time *3 —_ 10 — ns
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*1 Test conditions.
1. Input pulse level: 0.8V to 2.2V
2. t;=1f=10ns
3. Input/output timing reference level: 1.5V
4. Output Joad: 1 TTL +Cp,= 100pF

*2 Test conditions.

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

Vee
SWi1
to scope
300 Q
to output terminal
:E 1ke
5pF ]
l SwW2
includes scope  VSS ' (
and jig capacitances Vss

® Both SW1 and SW2 are closed when measuring
tcuz or touz.

* 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 tcrz or torz

Output turn-on turn-off time

OE
15V
torz le— "H' T |
Hi-Z ———\  hiz
1.5V 0.5v
Vo prghd L gay p— 18V
CS.
1.5V
o “yr [ —tcHz

o o

t y Hi-Z
0.
ape O:x >_ g1.5v
—_—

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

Vee
3009
to output terminal —¢—o—sw
2 ke
. 5pF g
Includes scope l
and jig capacitances ‘
Vss Vss

® SW is set to the Ve 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

RW

ja— twhz

Hi-Z tow i
o [ 0.1V Hi-Z
7 L 0.1V
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GoldStar GM76C28A

READ CYCLE 1 (OE, CS CONTROL, R/W = HIGH)

s Y e

re—1{OH ~t

- NN 77777

[e——1oE

= N\ Y

Dour < VALID DATA >®-——

READ CYCLE 2 (R/W CONTROL, OE = LOW, CS=L0OW)

ADDRESS 3( = 3/\

wR

aw /)Y \titt\

| ton
< VALID DATA ;

s— 1OH

\/l

Dour
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WRITE CYCLE 1 (R/W CONTROL, OE = LOW)

ADDRESS

X

X

» T

twa—»

taw

T

w7777

/

AN

fa—twHZ:

™.

——

QW ——~

AN

WRITE CYCLE 2 (R/W CONTROL)

ADDRESS

A

o /ii’iif/

= Sk

tow

/1l

R A

l—tCH
Dour

fe—— tDW

VALID DATA

Din

DL
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WRITE CYCLE 3 (CS CONTROL, OE = LOW)

- twe

ADDRESS >< ><

twr

= 777 “““\\\\\:} 2R\
« T, I,

toHz
oH

le— oW

Din Q( VALID DATA W
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Capacitance (f=1MHz, TaA =25°C)

Symbol Parameter Conditions Min Typ Max Unit
Cr. Input Capacitance Vi=0v 4 6 pF
Cuo I/Q Capacitance Viyo=0V 6 8 pF

Data Retention Characteristics Ta=0~70°C)

Symbeol Parameter Conditions Min | Typ | Max | Unit
Vecr | Data Retention Supply Voltage | CS» Vecr-0.2V 2.0 - 5.5 \Y%
Iccr Data Retention Current Vee =3.0V, C5> 2.8V — - 25 uA
tCDR Chip Select Data Hold Time X 0 — - ns

Refer to the figure below
tR Operation Recovery Time trc* - — ns

*trc: read cycle time

Data retention timing.

! Data retention mode |

Vee

45V VppRr>2.0V 4.5V

!4JCDR iaﬂ
C—S \ CS>Vppr-0.2V
i i i %2.2V / 2.2V* f t E

Note: When retaining data in standby mode, supply 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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Package Dimensions

24 DIP

1.245 (31.623) MIN

1.265 (32.131) MAX

00 0000000 00mn0

Unit: inches (mm}

0°~15°

D

O

0.600 (15.240) TYP

0.530 (13.462) MIN
0.550 (13.970) MAX

| L [ I NG N I I I I I B O

0.05 (1.27) MIN
—————
0.065 ({1.65) MAX

0.008 (0.200) MIN ;

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

!p\__

0.120 (3.048) MIN

0.015 (0.381) MIN;“ 0.100 (2.54)

0.140 (3.556) MAX

0.021 (0.533) MAX ‘ I BSC !

24 SOP

HEAAAAAAAARARA

0.338 (8.59)MIN
0.346 (8.79)MAX

0.03 (0.76) MIN
0~8° —"]/ I0.0S (1.27) MAX

ul

o
EEERERREEEEER

0.504 (15.34) MIN

0.46 (11.68) MIN
0.48 (12.19) MAX

0.094 (2.39)MIN

0.610 (15.49) MAX

0.110 (2.79)MAX

N v

4

]| 0.008 (0.20) MIN
170,012 {0.30) MAX)

0.014 (0.36)MIN | 0.050 (1.270) Fo.002 (0.05) Min

0,020 (0.51) MAX I 550 0.014 (0.36)MAX
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24 SKINNY

2 - EJECTION MARK (OPTION 1)

e

e 8 s | s 38 s B8 s, B8 s B s
T -

[ S > J gy e oy e 7 Mt gy s ) St gy S— v g —

L 1.265(32.131) - [

{ 1.245(31.623) i

.080(4.572)
.155(3.937)

0. 145(3.683)]
0.135(3.429)

PIN-1

0.035(0.889)

0.020(0.508)

0.140(3.556)

0.090(2.286)
0.070(1.778)

0.065(1.650)
0.050(1.270)

0.021(0.533)
0.015(0.381)

0.100(BSC)
(2.540)

0.120(3.048)

UNIT:INCH (mm) %

NOTE

K hWw N

. 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)

0.3008SC
{7.820)

0.270 (6.858)

0.250 (6.360)

2]
<+
=
=1
o
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