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OBJECTIVE SPECIFICATION

GoldStar GM76C256

32,768x8 BIT STATIC RAM
GOLD STAR CO,LTD. HIGH PERFORMANCE
Description Pin Configuration T-46-23-1 e

The GM76C256 is 262,144 bit static random access
memory organized as 32,768 words by 8 bits using CMOS

technology, and operated from a single 5V supply. Advanc- A ~ o8 Voo
ed circuit techniques provide both high speed and low
power features with a typical operating current of Az [J2 27 [1We
80mW/MHz and minimum cycle time of 85ns. A~ Qs 267 Ass
When CS Is a logical high, the device Is placed in low power A a4 26[]As
standby mode in which standby current is 2mA typically. A s 2414
The GM76C256 has two control inputs. Chip select (CS) A e 23 A
allow for device selection and data retention control, and a7 22 Fjoe
an output enable input (OE) provides fast memory access. 2 GM76C256 .
Thus the GM76C256 Is suitable for use in various A e 21 Aw
microprocessor application systems where high speed, low A Qo 20[]c8
power, and battery back up are required. The GM76C258 A o 19 Jvo,
is offered in 28 pin DIP(600mil) and SOP(330mil). v, [t 18 [ 10,
¥o, 2 17 vos

Feature 1o, [13 16 [JU0,
¢ High Speed: Fast Access and Cycle Time ano s 1500, -

85/100/120/150 ns(Max.)
* Low Power Standby and Low Power Operation;

Stand by : 1mW(Typ)

Operation: 80mW (Typ, f=1MHz) Block Diagram
¢ Completely Static RAM; No Clock or Timing Strobe

Required
¢ Equal Access and Cycle Time
* Directly TTL Compatible: All inputs and Outputs Ay . _——
* Standard 28 DIP and SOP vl [ ' —]  Memory Amay
e Capability of Battery Back up Operation . a ! s | Row ¢

ﬁ:f !| Address |} Decoder :

Pin Name ﬁ;a 1| sutter ' ' §12X612
AgvAg, @ Address Input A — |
WE

WE . Write Enable Input -
OE : Output Enable Input r—' -="
Ccs

: Chip Select Input

OgI/O; : Data Input/Output V0o o ] voumnwo
Veo . Power Supply, +5V o, Bafter
GND : Ground 4 Column Decociefl
WE Y Address Buffer
3 — I---T1
Ag Ay Az Az AgAL
cS ———» ’
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T-46-23-14 GM76C256
Absolute Maximum Ratings Recommended Operating Condition: T,=0°~70°C
Input Voltage Vin —3.0 to 7.0V Supply Voltage Vee 4.5 to 5.5V
Supply Voltage Veo —0.5 to 7.0V Input High Voltage Vi 2.2 to 8V
Supply Voltage Applied Input Low Voitage Vi —3.0 to 0.8V
to Outputs High Z State Vg (High Z) —0.5to 7.0V Data Retention Supply Voltage Vpy 2.0 to 5.5V
Storage Temperature Tsta -65 to +150°C
Storage Temperature with .
Power Supplied Toower ~55to +125°C
Output Current Into Output g 10mA
DC Electrical Characteristics: (Voc=5V+£10%, T, =0°~70°C)
GM76C25
SYMBOL PARAMETER TEST CONDITIONS i UNITS
MIN MAX

Vou Output High Voltage Veo=¢lin, loy=—1.0mA 2.4 v

VoL Output Low Voitage Veo=Min, lIg.=2.1mA 0.4 \

ViH Input High Voltage 2.2 Vee v

Vi Input Low Voltage -3.0 0.8 v

x Input Load Current GND € V; € Vo -10 10 HA

loz Output Leakage Current GND < V) Vgc Output Disabled -10 10 uA

Is Stand-by Power CS=Vy 5 mA

lsg1 Supply Current CS=V;—0.2V 200 WA

leo Operating Supply Current CS=Vy, ljo=0mA 25 mA

I Average Operating Power Min Cycle, duty=100% 80 mA

GG1 Supply Current jo=0 mA

AC Operating Characteristics: Voc=5V+£10%, Tp=0°~70°C (Note 2)

¢ Read Cycle
symaoL | PARAMETER GM76C256-86|GM76C266-10|GM76C256-12 GM?60256-15 UNIT
MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX

tre Read Cycel Time 85 — |100] — [ 120 — | 160} — ns
tan Address Access Time — |8 | — |100] — [120] — | 150} ns
tacs Chip Select Access Time - 85 — |100| — {120 — {150 | ns
toe Output Enable to Output Valid - 45 - 50 - 60 - 70 | ns
ton Output Hold from Address Change 5 - 10 - 10 - 10 - ns
toLz Chip Selection to Output in Low Z 10 — 10 - 10 - 10 - ns
torz Output Enable toOutput in Low Z 6 - 5 - 5 - 5 - ns
tonz Chip Deselection to Qutput inHighZ | 0 30 0 3 | o 40 0 50 ns
tonz Output Disable to Output in High Z 0 30 0 35 o} 40 0 50 ns
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GM76C256

AC Operating Characteristics: Vog=5V*:10%, Tp=0°~70°C T_45_23-14
* Write Cycle
GM76C256-85|GM76C256-10|GM76C256-12|GM76C266-15
SYMBOL | PARAMETER - UNIT
MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX

twe Write Cycle Time 86 [ — |100} — | 120 — [ 150 | — ns
tow Chip Selection to End of Write 75 | — |8 | — | 8 | — | 150 ns
taw Address Valid to End of Write 75 —_ 80 - 85 — |100} — ns
tas Address Setup Time , 0 0 0 Y ns
twe Wirite Pulse Width 60 | — | 60 — 70 | — | 90 | — ns
twa Wirite Recovery Time 170 — 0 —_ 0 - 0 - ns
twnz  |Write to Output in High Z. 0 |3 | 0 |38 | 0 |40 | 0 [ 50 | ns
tow Data to Write Time Overlap 40 —_ 40 — 50 — 60 ns
ton Data Hold from Write Time 0 - 0 - 0 — 0 - ns
tonz Output Disable to Qutput in High Z 0 30 0 35 0 40 0 50 | ns
tow Output Active from End of Write 5 - 5 - 5 — 5 — | ns

NOTES:

1. Not more than 1 output should be shorted at one time. Duration of 5. The internal write. time of the memory is defined by the overap of CE
the short circuit should not exceed 30 seconds, low and WE low. Both signals must be low to Initiate a write and either

2. AC operating conditions assume signal transition times of &ns or less signal can terminate a write by going high. The data Intput setup and
timing reference levels of 1.5V, input pulse levels of 0 to 3,0V and out- hold timing should be referenced to the rising edge of the signal that
put [oading of the specified lo /loy and 30 pF load capacitance. terminates the write.

3. tuzoe and tuzce are tested with G =56 pF as In Figure tb condition is 6. WE is high for read cycle,
measured % 5§00 mV from steady state voltage. 7. Device is continuously selected. OE, CE_= Vy.

4, By given temperature and voltage condition, tuzce IS less than tizee - 8. Address valid prior to or coincident with CE transition low.

for all devices. These parameters are sampled and not 100% tested.

Capacitance

SYMBOL PARAMETER TEST CONDITION MIN MAX UNIT
Ci Input Capacitance TA=25°C, f=1 MHz 6
pF
Cour Output Capacitance Veo=5.0V 8

Notes: Tested on a sample basls

AC Test Loads and Waveforms

R1 1KQ A1 1KQ ALL INPUT PULSES
5v sv a.ov To% \ 90%
OUTPUT OUTPUT O
0% 10%
R2 R2 GND

a0 pF 6670 5 pF 6672 5ns— l¢— 5ns
I INCLUDIN Imcn.unms
= JUGAND = =

SCOPE scope
Figure 1a Figure 1b Figure 2

THEVENIN EQUIVALENT

4002
QUTPUT O AAA e 2,0V
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GM76C256

T-46-23-
Timing Waveforms 23-14
Read Cycle 1 {Notes 6,7)
tae > I|
Ver
ADDRESSES
Vi T ~
le—— tou
Vi 3
PREVIOUS
Dour DAEA VALID DATA VALID
Vo
Read Cycle 2 {Notes 6,8)
the
Vi
ADDRESSES
Vi
— Vi
oL} \ Z
v \ /
n ‘AC,S
e
Vg e
GE 5\
Vo - tonz
E
toz " Yoz
Vo HIGH
Benr HIGH IMPEDANGE ///// OATA VALID ) | IMPEDANCE _
Voo \\ N

l(7LZ
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GM76C 256

Timing Waveforms

Write Cycle 1 (WE Contralled) (Note 5)

twe

T-46-23-14

Vin
ADDRESSES
[

tow

N

‘N
e Vn.S

taw

e W —

N

A\

tow

DATA IN VALID

Write Cycle 2 (CS Controlled) (Note 5)

twe
Vi 4
ADDRESSES
Vut tas tow 1
Vin
53 \ /
Vi i /
taw twn
M twe .
VLH‘
" A / /
Vi
Dy DATA IN VALID
Vu,

Note: [f GS goes high simultaneously with WE High, the output remalns in a high impedance state.
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GM76C256

GOLDSTAR TECHNOLOGY INC/ 2kE D

T-46-23-14

Data Retention Characteristics:(T4=0°~70°C)
SYMBOL PARAMETER MIN MAX UNIT NOTES
Vo Data Retention Supply Voltage 2.0 5.5 V | E8>Vge-0.2V
lpps2 Data Retention Current —_ 50 uA \Ec=3.ov.
CcS=>2.8V
toor Chip Deselection to Data Retention Mode Q — ns
tr Recovery Time tao — ns .

Note*: Read Cycle Time

CE Controlled Data Retention Made

v, .
co | DATA RETENTION MODE [

. .
Vi weommm e e Note \ Note *
Vpo-0.2V
CE — feom t

Note * *:1f the Vi of CS Is 2.2V In operation, losy cument flows during the period that the Voe voltage is going down from 4.5V to 2.2V
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PACKAGE DIMENSION

PLASTIC DIP T-90-20
ANNANAANNANAAN H":\
> !
PV AV VAV VIV VLV l
N I [ |
(!
I j -l__ll( T /
—{ 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’ — —
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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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