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PRODUCT SPECIFICATION

K7 GoldStar GM76C88
GOLD STAR CO,,LTD. 8,192 x 8 BIT STATIC RAM

T-46-23-72

Description Pin Configuration
The GM76C88 is 65,536 bit staic random access memory  (Top View)
organized as 8,192 words by 8 bits using CMOS
technology, and operated from a single 5V supply. Advanc-
ed circuit techniques provide both high speed and low

C

power features with a maximum operating current of 80mA Ne 28 [ Vee
and minimum cycle time of 70/85/100ns. The combina- A2 - 27 []WE
tion of speed-optimized circuitry results in a very high-speed a s " 28 [ cs.
memory device. Thus the GM76C88 is suitable for use r] s 25[7 A
in various microprocessor application systems where high
speed are required. The GM76C88 i offered in 28 pin DIP. e 24f] 4
: _ as 23] An
Features A7 aM76ces™ (] OE
e 8,192 x 8 organization As 21 32
« High Speed: ) alde 20 []CS,
Fast Access and Cycle Time 70/85/100ns (max.) A Qo 19 [Jvo,
¢ Low Power Standby and Low Power Operation 1100 [ 11 18 [J 1o,
e Completely Static RAM: No Clock or Timing Strobe 1o, [ 12 17 vos
Required - .
¢ Common /O (Three-State Output) v, [ 1 16 fvo.
« Directly TTL Compatible: All Inputs and Outputs ano[]14 15 [0,
¢ Single + 5V Operation (x10%)
* Standard 28 DIP (600 mil)i28 SOP (330 mil)

Pin Name

AgvA : Address Input
WE : Write Enable input
OE : Output Enable Input

CSi, €S2 : Chip Select Input
1/0gvl/O; ¢ Data Input/Output
Vee : Power Supply, +5V
GND ; Ground
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T-46-23-12  ° GM76C88

Absolute Maximum Ratings
Voltage on Any Pin with respect

to GND Vcc —-2.0to 7.0V
Storage Temperature Tstg —55°C to +150°C
Operating Temperature  Tgpg 0°C to +70°C
Power dissipation Pp 1.0W

Stresses greater than those listed under “Absolute Maximum
Ratings " may cause permanent damage to the device. This is a
stress rating only and functional operation of the device at these
or any other conditions above those indicated in the operational
sactions of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect device
reliability.

Functional Block Diagram

[T

Recommended Operating Conditions:-
Tp=0°C to +70°C

Voo Supply Voltage 4.5 to 5.5V
Vi Input High Voltage 2.2 to 6.0V
Vi Input Low Voltage —0.5 to 0.8V

All voltages are referenced to GND pin=0V.

This device contains circuitry to protect the inputs against
damage due to high static voltages or electric fields; however,
itis advised that normal precautions be taken to avoid applica-
tion of any voltage higher than maximum rated voitages to this
high-impedance circuit.
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T-46-23-12 GM76C88

GOLDSTAR TECHNOLOGY INC/

Truth Table

WE TS, CSq OE Mode YO PIN Vce CURRENT NOTE

X H X X Not Selected High Z Isa, lsar

X X L X (Power Down) High Z Isa, lse2

H L H H Output Disabled High Z Ice. lect”

H L H L Read Dout lee, lcor

L L H H write Din lee loct Write Cycle (1)
L L H L Din lee, lect Write Cycle {2)

X: Don't Care

DC Electrical Characteristics: (Voc=5V+10%, T,=0°~70°C)

SYMBOL PARAMETER TEST CONDITIONS MIN | TYP*| MAX | UNIT
It Input Leakage Current Vin=GND to Vec -5 - +5 | pA
CSi=Vjy or CS2=V, or OE=V)y or WE=V,,
ol Output Leakage Current Vio=GND 1o Vgg. -10} — | +10] pA
lee Opaerating Power Supply Current | C81=V;, C52=Vj4, lio=0mA — | 40 801 mA
lect Average Operating Current Min. cycle, duty=100%, ljo=0mA — 60 110 | mA
sa - TS1=Viy or CS2=Vy_ — | 1 3| ma
lsai++ | Standby Power Supply Current | CS12Vgg—0.2V, CS22Vee—0.2V or 6S2<0.2V — | 0.02 2| mA
Ispoee CS2<0.2V — | 0.02 2| mA
Vou Output Voltage for=2.1mA i - 0.4 \'
Vo loy=—1.0mA 24| — —| v
* Typical limits are at Vge=5.0V, T\=25°C and specified loading.
** Vg min=-0,3V
Capacitance: (T,=25°C, f=1MHz)
SYMBOL PARAMETER TEST CONDITION MIN MAX UNIT
Cin Input Capacitance V=0V 6 pF
Cour QOutput Capacitance Vo=0V 8
Note: This parameter is sampled and not 100% tested.
AC Test Conditions Figure 1 Output Load Figure 2 Output Load
INpUt PUISE LEVEIS ......vvvenrereneiereenene GND to 3.0V tfor tzy. tiza, twhiz: tow)
Input Rise and Fall Times 10ns
Input and Output Timing References .................. 1.5V v +sv
Output Load ............. +eo.. 1 TTL Gate and C_ =100 pF
(including scope and jig.) 480Q 4809
Dour Doyr.
30pF* 255Q SpF* 2569

*Including scope and jig
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_GM76C88
AC Operating Characteristics: vppn=5V+10%, T,=0°~70°C i T-46-23-12
* Read Cycle .
SYMBOL PARAMETER GM76C88-70 | GM76C88-85 .GM76088-1 0 UNIT
: MIN [ MAX [ MIN | MIX { MIN | MAX
trc Read Cycle Time 70 85 100 ns
tace Address Access Tinie 70 85 100 ns
cos Chip Selection to Output oW1 70 85 100" | ns
tcoz cs2 70 85 100 ns
toe Output Enable to Output Valid 35 40 50 ' ns
tiz1 Chip Selection to Output | _ CS1 10 10 10 ns
tizo in Low Z cs2 10 10 10 ns
toz Qutput Enable to Output in Low Z 5 6 5 ns
thzi Chip Deselection to Output| _ CS1 0 30 0 35 0 35 ns
thze in High-Z cs2 o | 30 0 35 0 35 ns
tonz Output Disable to Output in High Z 0 30 0 35 o] 35 ns
ton Output Hold from Address Change 10 10 10 ns
¢ Write Cycle
SYMBOL PARAMETER GM76C88-70 | GM76C88-85 | GM76C88-10 UNIT
MIN | MAX | MIN MIX MIN | MAX
twe Write Cycle Time 70 85 100 ns
tow Chip Selection to End of Write 60 70 80 ns
tas Address Set up Time 0 0 o ns
taw Address Valid to End of Write 60 70 80 ns
twe Write Pulse Width 40 50 60 ns
twR1 Write Recovery Time 51, WE S 5 S ns
twaz Cs2 15 15 16 ns
twhz Wirite to Output.in High Z 0 30 0 356 0 35 ns
tow Data to Write Overlap 35 40 40 ns
ton Data Hold from Write Time 0 0 7 o) ns
tomz OE to Output in High Z 0 30 0 35 0| 35 ns
tow Output Active from end of Write 5 5 5 ns
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GM76C88

Timing Waveforms T-46-23-12

Address X I x

S\ \ - . . 7

= LA

- X1 | /777007
¢ WRITE CYCLE (1) (O-—E- clock) , - N

Address )L

7 MMM YV, Z

" N4 Z

<A
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GM76C88

 WRITE CYCLE (2) (OE Low Fix) T-46-23-12

twe K]

Address X

taw
i twrt
5 towi(2) y ;(;4);%;;;3222227
. NN L LI .
5 tow (2) twnz (4) .
- T JANMANNNN
« twni (4)
. “twe (1)
" .M\\ , Ao
—  (8) Yoz =
¢ 1) {8)
IAMMARARARRNNY -
YO e 0
N i (9)

. IIDE

NOTES: 1. A write occurs during the overlap of a low TST, a high CS2 and a low WE. A write begins at the latest transition among CS1 going fow, CS2
going high and WE going low. A write ends at the earliest transition among CS1 going high. CS2 going low and WE going high. twp is measured
from the beginning of write to the end of write.

. tow is measured from the later of Cs1 going low or CS2 going high to the end of write.

. tas is measured from the address valid to the beginning of write.

. twa Is measured from the end of write fo the address change.
twar applies in case a write ends at CS1 or WE going high.
twaz applies in case a write ends at CS2 going low.

. During this period, VO pins are in the output state, therefore the input signals of opposite phase to the cutputs must not be applied.

. 1t CST goes low simultaneously with WE going low or after WE going low, the outputs remain in high impedance state,

. Dout is the same phase of the latest written data in this write cycle.

. Dout is the read data of next address.

. 1 CST is low and CS2 s high during this period, ¥O pins are in the output state. Therefare, the input signals of opposite phase to the outputs
must not be applied to them.

SN

©oONO,
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GM76C88

Data Retention Characteristics: (T,=0°~70°C) ) T-46-23-12
SYMBOL PARAMETER TEST CONDITIONS MIN {TYP|{MAX|UNIT
CS812Vee—0. 2Vee—0. . ol=]=
Vor Voo for Data Retention Voat CS12Vge—0.2V,C822Vee—0.2V or C52<0.2V 2.0 v
Vorz |CS82<0.2v 2.0 —_| - v
Vee=3.0V, CS1>Vs—0.2V, .
lccpr1 - 1 }50* | pA
lccon | Data Retention Gurrent G822Veg—0.2V or €§2<0.2V
lecorz | Vee=3.0V, CS2<0.2V — 1 |50* ) A
tooa Chip Deselect to Data Retention toon See Retention Waveform 0 N ns
Time )
tr Operation Recovery Time ta taose | — | — ns

* Vy min=-0.3V, 20pA max at Ta=0~40°C
** tac=Read Cycle Time

¢ Low V¢ Data Retention Mode: (1) CST Controlled

Data Retention Mode

T812Vee-0.2V

e Low Vgc Data Retention Mode: (2) cs2 Controlled

Data Retention Mode

C52<0.2v

NOTE: In Data Retention Mode, CS2 contrals the Address, WE, CS1, OE and Din buffer. if CS2 controls data retention mode, Vin for these inputs can
be in the high impedance state. If CS1 controls the data retention mode, CS2 must satisty either CS22Ve—~0.2V or CS2<0.2V. The other input
levels (address, WE, OE, I/O) can be in the high impedance state.
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PACKAGE DIMENSION

PLASTIC DIP T-90-20
ANNANAANNANAAN H":\
> !
PV AV VAV VIV VLV l
N I [ |
(!
L= I
—{ G l"F ——-”-—o \./ M s—A—
(UNIT: INCHES)
SYMBOL 16 PIN 18 PIN 20 PIN__ 22 PIN
MIN MAX MIN MAX MIN MAX MIN MAX
A 0.738 0.752 | 0.875 0.900 1.013 1.040 1.095 1.150
B 0.245 0.255 0.245 0.255 0.263 0.273 0.260 0.287
c 0.143 0.152 0.145 0.162 0.143 0.152 0.145 0.160
D TYP. 0.018 TYP. 0.018 TYP. 0.018 TYP. 0.018
F TYP. 0.063 TYP. 0.060 TYP. 0.065 TYP. 0.060
G 0.09 0.11 0.09 0.11 0.09 0.11 0.09 0.11
H 0.015 0.030 0.04 0.05 0.058 0.066 — 0.075
J 0.009 0.014 0.009 0.015 0.009 0.010 0.009 0.010
K 0.125 0.145 0.125 0.130 0.125 0.132 0.125 0.142
L 0.300 BSC 0.300 BSC 0.300 BSC 0.300 BSC
M 0’ 10’ o' 10’ o 10° o 10’
N 0.015 — 0.015 — 0.015 - 0.015
SYMBOL 24 PIN 28 PIN
MIN MAX MIN MAX

A 1.243 1.260 1.415 1.460
B 0.535 0.545 0.535 0.545
c 0.158 0.170 0.158 0.170
D TYP. 0.018 TYP. 0.018
F TYP. 0.060 TYP. 0.060
G 0.09 0.11 0.09 0.11
H 0.06 0.075 0.06 0.078
J 0.009 0.015 0.009 0.015
K 0.125 0.132 0.125 0.132
L 0.800 0.625 0.600 0.620
M o 10’ o' 10"
N 0.008 — 0.008 —
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PACKAGE DIMENSION

CER DIP T-90-20
{UNIT : INCHES)
SYMBOL 16 PIN 20 PIN 24 PIN 28 PIN

MIN MAX MIN MAX MIN MAX MIN MAX
A 0753 | 0785 | 0.940 | 0.985 | 1.240 1.200 | 1.440 | 1.485
B 0272 | 0204 | 0265 | 0306 | 0514 | 0526 | 0514 | 0.598
c 0.166 | 0.200 | 0.165 | 0200 | o0-165 | 0.200 0.225
D 0.015 | 0021 | 0015 | 0.021 0.015 | 0.021 0.016 | 0.023
F 0.055 | 0065 | 0055 | 0065 | 0055 | 0.065 | 0.055 | 0.065
G 0.09 0.11 0.09 0.11 0.09 0.11 0.09 0.11
H 0012 | 0060 | 0012 | 0060 | 0040 | 0098 | 0040 | 0.098
J 0.008 | 0012 | 0008 | 0012 | 0008 | 0.012 | 0.008 | 0.012
K 0.126 | 0.20 0.126 | 0.20 0.126 | 0.20 0.125 | 0.20
L 0.29 0.32 0.29 0.32 0590 | 0620 | 0.590 | 0.620
M o’ 10’ o’ 10" o 10’ o 10°
N 0.02 0.06 0.02 0.07 002 | 007 0.02 | o0.07
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PACKAGE DIMENSION

sSoP T-90-20
- A
I
T
|
o T
I
| ’ ——Pil G |«— |0
— J
© el | LAe—h
1 - K_f M{\f/ F—| |
(UNIT ¢ INCHES})
CODE NO. 20 F 24 F 24 FW
PIN 20 PIN 24 PIN 24 PIN
SYMBOL MIN MAX MIN MAX MIN MAX
A 0.496 0.510 0.602 0.614 0‘6722 0.638
B 0.292 0.299 0.292 0.299 TYP. 0.331
C 0.097 0.104 0.097 0.104 —_ 0'.098
D 0.014 0.019 0.014 0.019 0.012 0.018
F 0.018 0.035 0.018 0.035 TYP 0.039
G 0.050 BSC 0.050 BSC 0.050 BSC
J 0.010 BSC 0.010 BSC 0.010 BSC
K 0.004 0.008 0.0055 0.0115 0.004
VP 0.400 0.410 0.400 0.410 0.453 0.477
M o 8’ (o} 8’ — —
CODE NO. 28 F 28 FW
PIN 28 PIN 28 PIN
SYMBOL MIN MAX MIN MAX
A 0.703 0.712 0.720 0.750
8 0.292 0.289 TYP. 0.331
C 0.097 0.104 0.098
D 0.014 0.019 0.012 0.018
F 0.018 0.035 TYP. 0.039
G 0.050 BSC 0.050 BSC
J 0.010 BSC 0.010 BSC
K 0.0055 0.01156 0.004 —
P 0.400 0.410 0.453 0.477
M o 8’ — —

155



GOLDSTAR TECHNOLOGY INC/

ckE D WB 4028757 0002Lu45 &6 WA

PACKAGE DIMENSION

SIDE BRAZED

T-9

0-20

—
2]
bl:l | N G [ U [ S N G G A S | J
. L—
- e
s T o] { —=h ;
8 : T
r | | \ \ _i_‘ “
—D:{G—(:I ] —P|-|1—D N —p —d
(UNIT: INCHES)
SYMBOL 22 PIN SYMBOL 22 PIN
MIN MAX MIN MAX
A 1.088 1112 K 0.14 0.170
B 0.281 0.298 L 0.290 0.310
c - 0.160 M 0.265 0.275
D 0.016 0.020 N 0.020 0.050
E 0.004 - 0 0.555 0.565
F TYP. 0.050 P TYP. 0.050
G 0.09 0.105 Q 0.092 0.122
H 0.035 0.065 R 0.005 -
J 0.009 0.011 s 0.08 —
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