@ LG Semicon Co.,Ltd.

GM76C28A
2,048 WORDS x 8 BIT
CMOS STATIC RAM

Description

The GMT76C28A

capacity.

Features

* Access time : 100/120ns

* Low Power Consumption
Standby : 1uA (Typ.)
Operation : 25/30mA (Typ.)

» Complete static operation

1s 2,048 words x 8 bits
asynchronous, static random access memory on a
monolithic CMOS chip. Its very low standby power
requirement makes it ideal for applications requiring
non-volatile storage with back-up batteries. The
asynchronous and static nature of the memory
requires no external clock or refreshing cicuit. Both
the input and output ports are TTL compatible and
the 3-state output allows easy expansion of memory

* Single power supply : SV 10%
» TTL compatible inputs and outputs
» 3-state output with Wired-OR capability

* Non-volatile storage with back-up batteries

* Standard 24 DIP, 24 SOP and 24 S-DIP

Pin Description

Pin Function
A0-Al10 Address Inputs
RW Read/Write
OE Output Enable
CS Chip Select
/O0-1/O7 Data Input/Output
Vee Power Supply (+5V)
Vss Ground

Pin Configuration

A7 E: i 24] Vo
as [2] 23] As
as 5] 2] A9
a4 [4] ] RW
Al [s 0] OF
A2 e 15] Ato
Al |7 18] CS
Ao [& 7] vo7
voo [s 6] Vo6
vo1 [u] 5] vos
vo2 [u [14] o4
Va [i2 i3] vo3
(Top View)

Block Diagram

A0
Al =]
A2 —’l 8 256 | MEMORY CELL ARRAY
N 'f" X h 6x8x8
Decoder K x8)
Address
Buffer
in X8
A9 = 3 v 8
A0 =] Decoder Column Select
= I
CS =1 Control
Logic
y
OF =+ OF, RW
Control VO Buffer
R/W —{ Logc
- (2] [a) o
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GM76C28A

Absolute Maximum Ratigngs*

Symbol Parameter Rating Unit
Ta Ambient Temperature under Bias 0~70 T
Trro Storage Temperature -65~150 T
Vov/'Vour Voltage on any Pin Relative to Vas 05~70 \Y%
Po Power Dissipation 1.0 w
*Note: Operation at or above “Absolute Maximum Ratings” can adversely affect device reliability.
Recommended Operating Conditions (Ta=0~70TC)
Symbol Parameter Min Typ Max Unit
Vee Supply Voltage 45 50 5.5 v
Vi Input High Voltage 22 - 6.0 \'
Vo Input Low Voltage -0.5 - 08 \'
*All voltages are referenced to Vs pin =0V.
Truth Table
CS | OE | RW A0 to A10 DATA VO MODE Icc
H X X X Hi-Z Unselected Ieay, Ieca
L L H Stable Output Data Read Iec
L H L Stable Input Data Write Iec
L L Stable Input Data Write Iec

*Note: X means “H”, “L” or “Hi-Z”

DC Electrical Characteristics: (Vcc=5V+10%, Ta=0~707C)

GM76C28A-10 | GM76C28A-12
Symbol Parameter Conditions Unit
Min | Typ*| Max | Min | Typ*| Max
Vo | Low Level Output Voltage |Io. = 4.0mA 04 04| V
Vou | High Level Output Voltage |Ion = -1.0mA 24 24 v
Iect CS = Ve.lo= 0mA 30 | 60 25| 50 | mA
Operation Supply Current
Iec: on SUpply Bum Var=3.5V, Vu=0.6V, Ivo=0mA 16 16 mA
Iec Average Operating Current | Min cycle, duty=100%,lvo=0mA 30| 60 25| 50 | mA
) CS=Vu 15| 30 1530 mA
Standby Supply Current —
Icca CS = Vee-0.2V 1 50 1 50 | A
Iviey | Input Leakage Current Vee=5.5V, Vi=0 to Vcc -1 1 -1 1 #A
Tow Output Leakage Current CS=Vu, or OE=Vu, 1 ) 1 i LA
Vwo=0 to Vce )

*Typical values are for reference with Vec = SV and Ta = 25T assumed.
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GM76C28A

AC Operating Characteristics
Read Cycle (Vcc =5V +10%, Ta=0~707C)

Symbol Parameter Conditions goeAen | ey Unit
Min | Max | Min | Max
tre Read Cycle Time 100 120 ns
taa Address Access Time 100 120 ns
tacs CS Access Time *] 100 120| ns
tor OE Access Time 55 60] ns
ton Output Hold Time 10 10 ns
toz CS Output Set-up Time 10 10 ns
torz OE Output Set-up Time o 5 10 ns
taz CS Output Floating 0| 40 0] 40| ns
torz OF Output Floating ol 40] o] 40| ns
Write Cycle (Vcc=5V+10%, Ta=0~70TC)
Symbol Parameter Conditions SR o Unit
Min | Max | Min | Max
twe Write Cycle Time 100 - 120 - ns
tew Chip Select Time (CS) go| - | 85| - | ms
taw Address Enable Time 80| - 85| - ns
tas Address Set-up Time . 0| - 0] - ns
twe Write Pulse Width 65| - 70| - ns
tw Address Hold Time ol - ol - ns
tow Input Data Set-up Time 451 - 50| - ns
ton Input Data Hold Time o] - o] - ns
twnz R/W Output Floating “ 0| 45 0| so| ns
tow R/W Output Setup Time S| - 10 - ns
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GM76C28A

*1 Test Conditions.
1. Input pulse level : 0.8V to 2.2V
2. tr=tr=10ns
3. Input/output timing reference level : 1.5V
4. Output load : 1 TTL + C. = 100pF

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

Includes scope
and jig capacitances Vas

* Both SW1 and SW2 are closed when measuring
tcHz or tonz

* SW1 is open and SW2 is closed when measuring
Hi-Z-high of tcz or torz

* SW1 is closed and SW2 is open when measuring
Hi-Z-low of tciz or torz

Output turn-on turn-off time
OF
1.5V 1.5v

torz j— "H” je= tonz

be— tonz

}&;uv

}Lzlsv

*3 Test Conditions.
1. Input pulse level : 0.8V to 2.2V

2. tr=1tr=10ns
3. Test circuit

Vee
3000
to output terminal W
s P 1K
T
Vas Vas

Includes scope
and jig capacitances

* SW is set to the Vec side when measuring Hi-Z-
high and high-Hi-Z of tow or twiz

* 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

Hi-Z 01V 01V Hi-Z
0.1V 0.1V,

o
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GM76C28A

READ CYCLE1 (OE, CS CONTROL, R/W =HIGH)

woorss X
N\ N W)

- Tifllt. LY
oo _ (o KA —

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

X X

twr taa tas

"

toH
< VALID DATA }
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GM76C28A

WRITE CYCLE 1 (R”'W CONTROL, OE =LOW)

ADDRESS

cs

RW

twc

N
/|

X

N

tow

twr

NN

N

taw

twp

tas

4

N\

VAV VW V.V V. WV V.V V V.V V. V.V .V V V.V
0’0.0.0.0‘0.0’0.0.0’0‘000’0.0‘0 009

\N

/

$.9.0.09

.A’A.A’AQA.A’A’AOA’A.A.A‘A’A.A’A‘A’A.A’A’A’A'

twhz

0.0‘0

tow

AN\

tow

{oH

WRITE CYCLE 2 (R/W CONTROL)

ADDRESS

Dour

DN

X vau para m

twe

AR

tcw

taw

tas

twp

Il *

tow

ioH

d

<>< VALID DATA

N
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GM76C28A

WRITE CYCLE 3 (CS CONTROL, OE =LOW)

. twe
ADDRESS ><

‘ tas twp < twr

= 70 | N A\

W

SN A

tow o

DN <>< VALID DATA >
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GM76C28A

Capacitance (f= 1MHz, Ta=257)

Symbol Parameter Conditions Min Typ Max Unit
C Input Capacitance Vi=0V - 4 6 pF
Crwo /O Capacitance Vo= 0V - 6 8 F

Data Retention Characteristics (Ta=0~ 707C)

Symbol Parameter Conditions Min | Typ | Max | Unit
Vo Data Retention Supply Voltage CS=Vec-02V 20 - 55 \Y%
Tecn Data Retention Current Vee=3.0V,CS>2.8V - - 25 | A
toom Chip Select Data Hold Time 0 - - ns

Refer to the figure below
= Operation Recovery Time tac® - - ns

*tac: read cycle time

Data Retention Timing
Data Retention Mode

Vee V\”V Ve Z2.0V 4'5?/

tcor tr

cs /2.2V \ / 2,2V\
CS=Veer - 0.2V

*Note: When retaining data in standby mode, supply voltage can be lowered within a certain range.
Read or write cycle cannot be performed while the supply voltage is low.
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GM76C28A

Package Dimensions

24 DIP

Unit: Inches (mm)

1240(31 496) MIN N 0~15°
1265(32.131) MAX
OO0 N O0O00O00O0O0nNnMnM “—r
e
) ile| || 2k
O sls
OO u ;L
0.050(1.27) MIN I‘_
0.065(1.651) MAX 0.008(0.200) MIN ’
0.015(0.380) MAX
0.145(3.683) MIN 0.190(4.826)
0.155(3.937) MAX MAX
/ \ 1 Y
15
3
_ 0.015(0.381) MIN 0.100(2.54) _ 0.015(0.38) 0.120(3.048) MIN
0.022(0559) MAX ™ I+ MIN 0.120(3 556) MAX
24 SOP
o gt 0.030(0.76) MIN
AAAAAAAAAAAE _f_
1k 2|4
alg g2
%l = g
o 5% B
<
HHHHHHEEHEHEH

0.605(15.37) MIN

0.615(15.62) MAX

1

_4 0.007(0.178) MIN
0.009(0 229) MAX

0.080(2.032) MIN
0.095(2.413) MAX

N

0.014(0.36) MIN
0.020(0.51) MAX

0.050(1.27
TYP

4

ro.ooz(o 05) MIN
T0.014(0 36) MAX
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GM76C28A

Unit: Inches (mm)
24 SKINNY DIP
0~15°
_ 1.245(31.623) MIN
1.265(32.131) MAX
el lalealeleleBelelala] ‘T
[
53 5
N e
D g|F
7|8 3
| ©
(=
| NN ) NN [ SO Iy NG [y NS [y D R NN ) N ( SRRO QN NS N SN R E | ,-1

0.050(1.27) MIN I |._
0.065(1 651) MAX 0.008(0.200) MIN ’

0.014(0.356) MAX

0.135(3.429) MIN
0.145(3.683) MAX

ATH

0.020(0.508) MIN | 0.120(3.048) MIN
0.035(0.889) MAX  0.140(3.556) MAX

_ 0.015(0.381) MIN 0.100(2.54)
1" 0.021(0.533) MAX TYP
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