PRODUCT SPECIFICATION
GoldStar GM76C164

GOLD STAR CO.,LTD. 16,384 x 4 BIT STATIC RAM
Description Pin Configuration
The GM76C164 is a 65,536-bit fully-static, asynchronous,
random access memory organized as 16,384 words by 22-Pin Dip (Top View)
4-bits per word. The GM76C164 is based on an advan-
ct-.:.d, lsoplan.ar, oxide-isolation CMOS proce'ss. The prqcess Ao E 1 U 22H vee
utilizes fully-implanted CMOS technology with sub-2 micron
design rules and tantalum silicide gate electrodes for high a2 21 A
performance. The combination of this high-performance AzE 3 20 :' Ar
technology, and speed-optimized circuitry results in a very
high-speed memory device. r[]4 19 An
s 181 A0
Feature a[]e aM76c164 17[ ] A
¢ Fast Address Times: 25ns/30ns/35ns (Max) Ae(: 1o uo
* Enable Read Access Faster Than Address Access Y °
¢ Minimum Write Cycle Time, Including Moderate Aas 15[ Jvo.
System Timing Skews, Equal to Minimum Read Cy- AaE 9 14 jl/01
cle Time _
No Internal Clocks ce[Jre 13[Jvo,
All Inputs and Outputs Directly TTL Compatible vss [ 11 127 we
Common /O (Three-State Output)

Available in 22-Pin DIP
Single + 5V Operation (+10%)

Logic Symbol
Pin Names

AovAq3 Address Inputs

CE Chip Enable Ay —
WE Write Enable Vg
/O 1/O; Data Inputs/Outputs As —
Vee Power (+5.0V) :; ]
Vss Ground (OV) As —=

Ay —

13 g /O
14 p— 1O,
15 p—1/0,
16 == 1/O3

CONOOPRWN =

Ag == }; GM76C164

Aro =
Ay ==—=t19
Ay =—320
Az—121

WE —0f 12
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GM76C164

Absolute Maximum Ratings
Voltage on Any Input or Output Pin

With Respect to Vgg Vio —2.0Vto Ve+2V
Storage Temperature Ts1g—65°C to +150°C
Operating Temperature Torr 0°Cto +70°C
Power Dissipation Pp 1.0W
Continuous Output Current

Per Output lo 25 mA
Average Output Current

Per Output loiava) 25 mA

(Averaged over any 1us time interval)

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
sections of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect device
reliability. :

Functional Block Diagram

bhELRRE

Recommended Operating Conditions: T,=0°~70°C

Supply Voltage Vee 4.5 to 5.5V
input HIGH Voltage Vi 2.2 to Vg +0.5v
Input LOW Voltage ViL -1 to 0.8V

All Voltages are referenced to Vgg pin=0V.

This device contains circutry to protect the inputs against damage
due to high static voltages or electric fields, however, it is advised
that normal precautions be taken to avoid application of any voltage
higher than maximum rated voitages to this high-impedance circuit.

LsB
Az A

ROW DECODERS
vim T [
s —
: s
5 &
16x [4Whex Miex |[4[16x
ARRAY | 3 |ARRAY JARRAY | 5 | ARRAY
3 s

AT

CONTROL

Vo, LY
/0, DATA N :> DATA
COLUMN 110
INPUT — / OQUTPUT
110, CONTROL
V0, COLUMN DECODERS
WE —— WRITE T
CE ENABLE
Ao Az As Ar As  As
OUTPUT MSB LSB
ENABLE
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GM76C164

DC Electrical Characteristics: T,=0°C to + 70°C, Vc=5.0V+10%, Vgg=0V

SYMBOL | CHARACTERISTIC CONDITION | GM76C164-25 | GM76C164-30 | GM76C164-35 | |yy1
MIN MAX MIN MAX MIN MAX
Input Leakage Current
u (Any input except O) VssSVineVee 5 5 5] WA
| Output Leakage CE=VyorWE=V,_ 5 5| uA
LO | Current (on O) Vss€VoursVec 5 k
Dynamic Operating Min. Read Cycle
lee Supply Current Duty Cycle=100% 80 70 60| mA
Outputs Open
Standby Supply C_:—E=VIH
'sa1 Current See note 1 20 20 20| mA
Full Standby CE>Vc—0.2V
lsa2 Supply Current See note 2 10 10 10 mA
VoL |[Output LOW Voitage |lo =8.0mA 0.4 0.4 04| V
lon=—4.0mA 2.4 2.4 2.4 v
Vo | Output HIGH Voltage
loy=—0.05mA |Vcc—0.4 Vec—0.4 Vec—0.4 \"
AC Test Conditions Truth Table
Input Pulse Levels ................................. 0oV to 3.0V ——
Input Rise and Fall TiMes ..............cccccocoevrunnnn. 3ns MODE | CE | WE 1710, Power Level
Input and Output Timing Reference Levels ......... 1.5V Standby H X HIGH Z Standby
OQutput Load ..........ccoveviinnnennnnl, See Figures 1 and 2
Read L H Dout Active
Capacitance (See note 2) Write L L Dy Active

SYMBOL PARAMETER MAX | UNITS
Cin Input Capacitance 5 pF
Cour Output Capacitance 7 pF

Effective capacitance calculated from the equation
C= 39_ where AV=3V
AV

Figure 1 Output Load

+5V

b4
$ 480Q

Doyr

>
<4
>~ 30pF* ‘E 2550

I'F

HIGH Z=High impedance
D, =Valid data bit IN
X=Don't care
Dgyr=Valid data bit Qut

Figure 2 Output Load (for tc,z, toiz, twz. tow)

+5v

s
$480Q

DOUT
$ 2550
‘[ SpF 3
-

*including scope and jig capacitance
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GM76C164

Read Cycle (3,11) (Voc=5.0V£10%, GND=0V, T4=0°C to +70°C)

GM76C164-25 | GM76C164-30 | GM76C164-35

SYMBOL PARAMETER UNITS | NOTES
Min. | Max. | Min. | Max. | Min. | Max.

trc Read Cycle Time 25| — |3 | — |3 | — ns

t. Address Access Time - 25 - 30 - 35 ns

tace |Chip Enable Access Time - 25 — 30 - 35 ns

ton Output Hold from Address Change 5 — 5 — 5 - ns 4
tez Chip Enable Low to Output in Low Z 5 - 5 — 5 — ns 4
tcyz | Chip Enable High to Output in High Z - 10 —_ 10 - 10 ns

teu Chip Enable to Power Up Time 0 — 0 - 0 — ns 4.5
tep Chip Enable High to Power Down Time — 25 —_ 30 — 35 ns 4.5

Timing Waveform of Read Cycle No. 1 (6,7) (Address Controlled)

le t, N

Address

tan -
tOH
L———tON
Dour Previous Data Valid Data Valid

Timing Waveform of Read Cycle No. 2 (6,8) (CE Controlied)

CE —ﬂ' tee ;W
N

t

ACE — toz —

D High Impedance High impedance
out Data Valid

toz |
—

P_t
" lec
v 50% 50%

cc Ysg

Supply Current
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GM76C164

Write Cycle (3,10) (Vcc=5V+10%, GND=0V, T,=0°Cto +70°C)

SYMBOL PARAMETER GM76C164-25 | GM76C164-30 | GM76C164-35 unit | NoTES
Min. | Max. | Min. | Max. | Min. | Max.
twe Write Cycle Time 20| — (25| — |30 | — ns
tew Chip Enable to Write End 20 - 25 - 30 - ns
taw Address Set-up to Write End 20| — | 26| —~ | 26| — ns
tas Address Set-up Time 0 — 0 - 0 - ns
twp Write Pulse Width 20 - 25 — 25 — ns
twr Write Recovery Time 0 - 0 - 0 - ns
tow Data Valid to Write End 13 — 15 - 15 - ns
ton Data Hold Time 0 — 0 - 0 — ns
twz Write Enable to Output in High Z - 6 -~ 8 - 10 ns 4
tow Output Active from Write End 5 — 5 — 5 — ns 4

Timing Waveform of write Cycle No. 1 (9) (WE Controlled)
Ie twc N|

Address *

EANNANANANY

t
WE & [ AW ;]'wn

s tow ————— ton
Diy Data Valid

-t —p) —J fow ——o

Dour Data Undefined

few >

m

High impedance

Timing Waveform of Write Cycle No. 2 (9) (CE Controlied)

le t

WC

Address

g taw r< 'wn—-——.

tow tou
Dy Data Valid

—t,, —}

Data Undefined

I:)OUT

High Impedance
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GM76C164

Notes

-

“OOENDO A WD

. During V¢, power-up, a pull-up resistor to V. on the CEis required to meet Ise specification.

. This parameter is sampled and not 100% tested.

. For test conditions, see AC Characteristics Figure A and C.

te, and i, are specified with CL=5pF as in Figure 2 . Transition is measured +500mV from steady state voltage.

This parameter is guaranteed but not tested.

. WE is high for read cycle.
. CE is low for read cycle.
. Address valid prior to or coincident with CE transition low.

CE or WE must be high during Address trarisitions.

. All write cycle timings are referenced from the last valid address to the first transitioning address.
. All read cycle timings are referenced from the last valid address to the first transitioning address.
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GM76C164

Typical DC and AC Characteristics

Normalized Supply Current
vs. Supply Voltage
Igc (normalized) vs. Vo

1.4
1.2
& ]
1.0 }
L0
9 0.8
N
g 0.6
€
5 0.4
b4
0.2 s
0.0 8
40 45 5.0 55 6.0
Supply Voltage (V)
Normalized Access Time
vs. Supply Voltage
taa (normalized) vs. vy,
1.4
1.3
212
3
N -
g 1.1
T,=25°C
210 2
0.9
8
40 45 5.0 5.5 6.0
Supply Voltage (V)
Typical Power On Current
vs. Supply Voltage
Ipo (normalized) vs. Veo
3.0
2.5
[o]
£ 20
T
&
5 1.5
E
210
Ta=25°C
0.5 A

0.0
50 40 3.0 20 1.0
Supply Voltage (V)

0.0

Normalized Supply Current
vs. Ambient Temperature

Output Source Current
vs. Output Voltage

lgc (normalized) vs. T, low vS. Vou
1.2 120
— | <
1.0 ce 100
5 £
. 0.8 2 80
8 3
= Vee=5.0V
gos g 60 T=25°C™]
s 3
E o4 9D 40
2 5
0.2 'so % 20
’ (@]
0.0 [o]
-55 25.0 125.0 0.0 1.0 2.0 3.0 40
Ambient Temperature (°C) Output Voltage (V)
Normalized Access Time Qutput Sink Current
vs. Ambient Temperature vs. QOutput Voltage
taa (normalized) vs. T, loL vs. Vo
1.6 140
Pt
1.4 g 120
. T /
< +~ 100
e e g /I Vee=5.0v
2 3% TA=25°CT ]
3 Vec=5.0V =
E1.0 £ 60
5 B /
2 5 Y.
a 40
0.8 3 /
O 20
0.6 o]
-55 25.0 125.0 0.0 1.0 2.0 3.0 4.0
Ambient Temperature (°C) Output Voltage (V)
Normalized Icc Typical Access Time Change
vs. Cycle Time vs. Output Loading
Icc (normalized) tpg or tye taa vs. CpL
1.25 30.0
25.0 /‘
3 1.0 % 20.0
- =
3 3
N VCC=5-0V “~15.0
s = s Vee=4.5V
E 075 Ta 25°C g cc
2 // 10.0 /,
5.0
0.50 0
10 20 30 40 0 200 400 600 800 1000

Cycle Frequency (MHz)

Capacitance (pF)
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GOLDSTAR TECHNOLOGY INC/

2¢lE D ER 4028757 0002k4S 2 M

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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GOLDSTAR TECHNOLOGY

IvN>C/ . >E]-:.E ‘7]) | QDEE;S? DtIE;EI:Hi l-I -
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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GOLDSTAR TECHNOLOGY INC/

cLkE D W 4028757 0002k44Y L W

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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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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