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Description

The GM76C88AL is a 65,536 bit static random
access memory organized as 8,192 words by 8 bits
using CMOS technology and operated from a single
5V supply. Advanced circuit techniques provide low
power feature with a maximum operating current of
40mA and standby current of max 100uA. Its very
low standby power requirement makes it ideal for
applications requiring nonvolatile storage with back-
up batteries. The asynchronous and static nature of

the memory requires no external clock or refreshing
circuits.

Features

* Fast Access Time : 120/150ns
* Low Power Operation
Standby : 2uA (Typ)
Operation : 25mA (Typ)
* Completely Static RAM : No Clock or Timing
Strobe Required
* Non-Volatile Storage with Back-up Batteries
* 3-State Output with Wired-OR Capability
* Directly TTL Compatible : All Inputs and Outputs
* Single Power Supply (5V £ 10%)
» Standard 28 DIP, SOP and S-DIP

Pin Description

Pin Function
A0-A12 Address Inputs
WE Write Enable Input
CSl1, C8s2 Chip Select
OE Output Enable
1/00-1/07 Data Input/Output
Vee Power Supply (+5V)
Vss Ground
NC No Connection

Pin Configuration

\
NC [1] Voo
A12 [2] 27] WE
A7 E 6] CS2
A6 E 25| A8
As [5] 24] A
A4 5] @ All
A3 [1] 2] GE
A2 3] 1] Ato
Al [s] Cslt
A0 [1o] o7
100 [u] LO6
vo1 [i2] V05
102 i3 6] Vo4
Vss E 1/03
(Top View)
Block Diagram
A0 —P»l
Al —
A2 =D
, 9 X 512] MEMORY CELL ARRAY
F®| Decoder [ 512x16x8
Address (8K x8)
Buffer
%161&8
All =P 4 v 16
Al2 -0 ™ Decoder HP™ Column Select
Cs1,¢52 3
C51 —» Chip
CS2 =] Control
(]
f_. gﬁ'l,WE » I/O Buffer
WE =—»} Control
88888888
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Absolute Maximum Ratings

Symbol Parameter Rating Unit
Ta Ambient Temperature under Bias 0~70 T
Tsta Storage Temperature -65 ~ 150 T
TsoL Soldering Temperature and Time 260, 10 (at lead) )
Vce Supply Voltage -05~7.0 \Y%
Vi Input Voltage -0.5~7.0 v
Po Power Dissipation 1.0 w
Recommended Operating Conditions (Ta =0~ 70°C)
Symbol Parameter Min Typ Max Unit
Vee Supply Voltage 4.5 5.0 5.5 v
Vi Input High Voltage 2.2 - Voc + 0.5 \%
Vi Input Low Voltage -0.5 - 0.8 v
Truth Table
CS1 CS2 OE WE A0 to A12 DATA /O MODE
H X X X - Hi-Z Standby
X L X X - Hi-Z
L H X L Stable Input Data Write
L H L H Stable Output Data Read
L H H H Stable Hi-Z Output Disable
*Note: X means don’t care.
DC Electrical Characteristics (Vcc =5V +10%, Ta=0~70C)

Symbol Parameter Conditions Min | *Typ | Max | Unit
Von Output High Voltage Ion=-1.0mA 24 |Vce-0.] - v
VoL Output Low Voltage IoL=4.0mA - 02 | 04 \Y
Iy Input Leakage Current Vi=0to Vcc - - 1 uA
Toq) Output Leakage Current Cs1 1_= ViHor CS2 =V or W—E =V - - 1 77:N

or OE = ViH, Vo= 0 to Vcc
Ica Vi = Vi, Vi trc = lus - 6 10 oA
T Operating Supply Current | Iyo=0mA tec = Min - 25 40
Vi=02V/Vee-02v | 1R = 1us - B NELE RN
Ivo=O0mA tec = Min - 20 | 35
Iccst | Standby Power Supply | CS1 = Vinor CS2 = V. - | 15| 3 | ma
Tees2 Current CS1 = C82>Vce-0.2V or C§2<0.2V - 2 100 | =A

*TYP. Values are measured at 25°C, Vee= 5V
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AC Electrical Characteristics (Vcc=5V110%, Ta=0~70%C)

Read Cycle
Symbol Parameter Conditions ikt St Unit
Min | Max| Min | Max
tre Read Cycle Time 1200 - | 150 - ns
taa Address Access Time - 1120 - 150| ns
tacsy Chip Select 1 Access Time . - | 120 - J150| ns
tacsz Chip Select 2 Access Time - 1120 - {150 ns
toe Output Enable Access Time - 60| - 70| ns
ton Output Hold Time 30| - 30| - ns
tcrzi Chip Select 1 Output Setup Time 10] - 10| - ns
tonzi Chip Select 1 Output Floating - 60| - 70| ns
tcizz Chip Select 2 Output Setup Time 10| - 10} - ns
tcnzz Chip Select 2 Output Floating "2 - 601 - 70| ns
torz Output Enable Output Setup Time 5|1 - 51 - ns
oz Output Enable Output Floating - 55 - 60| ns
Write Cycle
Symbol Parameter Conditions SR AL Unit
Min | Max| Min | Max
twe Write Cycle Time 120 - | 150} - ns
fown Chip select Time 1 o0} - j120] - ns
towz Chip Select Time 2 ol - 120 - ns
taw Address Enable Time 100 - J120] - ns
tas Address Setup Time "l 0] - 0] - ns
twe Write Pulse Width 8| - 100] - ns
twr Address Hold Time ol - 0] - ns
tow Input Data Setup Time 50| - 60| - ns
tou Input Data Hold Time ol - o] - ns
twhz R/W Output Floating . - 60 - 70 | ns
tow R/W Output Setup Time 2 0] - 10| - ns
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*1 Test Conditions. *2 Test Conditions.
1. Input pulse level : 0.8V to 2.2V 1. Input pulse level : 0.8V to 2.2V
2. tr=tf=>5ns 2. tt=1tt=10ns
3. Input/output timing reference level : 1.5V 3. Input timing reference level : 1.5V
4. Output load : 1TTL + 100pF 4. Output timing reference levels :

+200mV (the level displace from stable
output voltage level)
5. Output load : 1TTL + 5pF

+5V +5V

1.8kQ 1.8kQ

L 90 Q

CL = 100pF (Includes Jig Capacitance) Cr = 5pF (Includes Jig Capacitance)

Capacitance (f=1MHz, Ta=257)

Symbeol Parameter Test Conditions Min Max Unit
Cm Input Capacitance Vi=0V - 6 pF
Cour Output Capacitance Vo=0V - 8 pF
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Timing Waveforms

Read Cycle

S\
- X | 77777
=




~@LG Semicon. Co., LTD.

Write Cycle (1) (OE Controlled)

ADDRESS

Cs1

CS

N~

X X
7 ¥ \w N
NN/
W SR NN
X\ - 0

tonz (s)

tow ton

< VALID DATA >
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Write Cycle (2) (OE Low Fix)

ADDRESS X X
T NN © Y
= 1K ik
v .&;}\Qi /' d | ton
. &R

9)
DiN VALID DATA
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Notes:

1.

2.

3
4

5.

oc

A write occurs during the overlap of a low CS1, a high CS2 and a low WE. A write begins at the latest transition
among CS1 going low, CS2 going high and WE going low. A write ends at the earlist transition among CS1
going high, CS2 going low and WE E going high, twp is measured from the beginning of write to the end of wirte.
tcw 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. .
. twr is measured from the end of write to the address change. twr1 applies in case a write ends at CS1 or WE

going high. twrz applies in case a write ends at CS2 going low.

During this period, I/O pins are in the output state, therfore the input signals of opposite phase to the outputs
must not be applied.

.If CS1 goes low simultaneously with WE going low or after WE going low, the outputs remain in high impedance

state.

- Dour is the same phase of the latest written data in this write cycle.
. Dour is the read data of next address.

.IfCS1islow and CS2 is high during this period, I/O pins are in the output state. Therefore, the input signals of

opposite phase to the outputs must not be applied to them.
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Data Retention Characteristics (Ta=0~707C)

Symbol Parameter Test Conditions Min | Typ | Max|Unit
Veer | Data Retention Supply Veem | CS12Vec-02V,C822Vee-02Y 20| - | 55| v
Voltage orC82=<0.2V
Veere | CS2 <0.2V 20} - -1V
Icck | Data Retention Current Icert | Vec = 3.0V, €812 Vec-0.2V -] 1 ]50*%] wA
C822Vec-02V or C82<0.2V
Iccrz | Vee=3.0V,CS2<0.2V - 1 | 50*% | »A
tcor Chip Select to Data Retention | tcpr See Retention Waveform 0 - - ns
Time
tr Operation Recovery Time R Re**| - - | ns

* VL min = -3V, 1uA max at TA =0 ~ 40T

** tkc = Read Cycle Time

* Low Vcc Data Retention Mode: (1) CS1 Controlled

Vee
4.5V

22V
Vceri

CSt
ov

tcor | Data Retention Mode | tr .l

* Low Vcc Data Retention Mode: (2) CS2 Controlled

Vcerz
0.4V

ov

DRJ= Data Retention Mode |

CS2<0.2v

Notes: In Data Retention Mode, CS2 controls the Address, W_E, C—Sl, OE and D buffer. If CS82 controls
data retention mode, Viv for these inputs can be in the high impedance state. If CS1 controls the

data retention mode, CS2 must satisfy either C82>Vec - 0.2V

(Address, WE, OE, 1/0) can be in the high impedance state,
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Package Dimensions
28 DIP-A

1.415(35.941) MIN

1.467(37.262) MAX

miaialislnislinisinlnlinlisls!

0.530(13.462) MIN
0.560(14.224) MAX

Unit: Inches (mm)

(=]
!
—
(V]
[

=

) :ls
<
(o}
OO0 000D OO0 oooOooo %—&L
0.050(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
:
0.015(0.381) MIN _ 0.015(0.38) 0.120(3.048) MIN
0.022(0.559) MAX TYP MIN 0.140(3.556) MAX
28 SOP- A
g8 0.030(0.76) MIN
j’-\ 0.050(1.27) MAX
AARAARAARE P
B gl &
gle gl s
(o) P4 § g I
— - 2 -
HEHHHH ) I
__"Lo.ooqo. 15) MIN
0.012(0.30) MAX
le 0.705(17.907) MIN .- 0.094(2.39) MIN
0.713(18.11) MAX 0.110(2.794) MAX
_______________ i
3
: 0.004(0.10) MIN
0.0200.51) MAX TYP 5.0T15(0.29%) MAK

BN 4028757 000LO?Y 515 ma

\O




_@ LG Semicon. Co., LTD.

28 SKINNY DIP

1.360(34.54) MIN
1.370(34.80) MAX

A00NO0NONO0nNnnn

E R
Zls -
D 2|8 98
o K HE
TOoooooooooooog - °J°
0.045(1.02) MIN
0.055(1.397) MAX

0.125(3.18) MIN
0.135(3.43) MAX

Unit: Inches (mm)

0~15°

0.008(0.20) MIN j

0.012(0.30) MAX

0.180(4.572)
MAX

0.015(0.381) MIN 0.100(2.54)
" 0.021(0.533) MAX TYP
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