PRELIMINARY

. GM76FV8256/ GM76FU8256/ GM76FS8256
LG Semicon Co.,Ltd.  n76FRS256 262,144WORDS x 8 BIT

CMOS STATIC RAM

Description Features

The GM76FV8256/ GM76FU8256/ GM76FS8256/ ¢ Power Supply Voltage
GM76FR8256 is a 2,097,152 bits static random GM76FV8256 Family :3.0 ~3.6V
access memory organized as 262,144 words by 8 bits. GM76FU8256 Family :2.7 ~3.3V
It uses an advanced Full CMOS process technology GM76FS8256 Family :2.2~2.7V
and high speed and low power circuit technology. GM76FR8256 Family : 1.8 ~2.2V
Thus it is suitable for high speed and low power ¢ Completely Static RAM : No Clock or Timing
applications, especially where battery back-up is Strobe Required
required. * TTL compatible inputs and outputs

* Capability of Battery Back-up Operation

Product Family * Package : 32-TSOP-I, 32-sTSOP-I

Product Operating Voltase G Standby Current Operating
Family Temp. Range Ranpe P lees2{1 1/S1) Current(lecl)

GM76FV8256LL/SL _ 3.0 ~3.6V | *55/70/85ns 70mA
GM76FU8256LL/SL | Commercial | 2.7~ 33V [%55/70/85ns 65mA
0~70C) | 22~2.7v |* 1072 uA
GM76FS8256LL/SL | ( 2~2. 85/100ns 40mA
GM76FR8256LL/SL 1.8 ~2.2V | *100/120ns 30mA
GM76FV8256LLI/SLI ) 3.0 ~ 3.6V |*55/70/85ns 70mA
GM76FU8256LLI/SLI | Industrial 2.7 ~3.3V |*#55/70/85ns 10/2 uA 65mA
GM76FS8256LLI/SLI | (40 ~85C) [ 25 27v |#85/100ns 40mA
GM76FR8256LLI/SLI 1.8 ~2.2V |*100/120ns 30mA
* The parameter is measurcd with 30plI- test load.
Pin Configuration Block Diagram
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Pin Description MR
Pin Function Pin Function
A0-A17 Address Inputs 1/00-1/07 Data Inputs/Outputs
WE Write Enable Input Ve Power Supply
CSl1, €S2 Chip Select Input Vss Ground
OE Output Enable Input
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Absolute Maximum Ratings*

Symbol Parameter Rating Unit
GM76I'V8256
GM76I'U8256
GM76FS8236 0~70
) ) GM76FR8256 .
Ta Ambicnt Temperature under Bias C
GM76I'V8256-1
GM76I'U8256-1
GM76I'$8256-1 -40~85
GM76I'R8256-1
Tsre Storage Temperature -55~150 T
Tsor Soldering Temperaturce and Time 260, 10 (at lcad) T.s
Ve Supply Voltage -0.2~4.0" \%
Vin Input Voltage -0.2~Vec +0.5 \Y%
Vio Input and Output Voltage -0.2~Vee +0.5 Y
Pp Power Dissipation 1 W

*: Stresses greater than those listed under "Absolute Maximum Ratings" may causc permancnt damage to the device.
This is a stress rating only and functional opceration of the device at these or any other conditions above those indi-
cated in the operating scctions of this specification is not implicd. Exposurc to absolute maximum rating conditions
for extended periods may affect reliability.

** : Maximum Vee =-0.2 to 4.6V for GM76I'V8256 I'amily and GM76I"'U8256 I'amily

Recommended DC Operating Conditions*

Symbol Parameter Product Min Typ Max Unit

GM76I'V8256 I"amily 3.0 33 3.6

Vee Supply Voltage | GM76TUB256 Family | 2.7 3.0 33 v

’ GM76I'S8256 I'amily 2.2 2.5 2.7

GM76I'R8256 I'amily 1.8 2.0 2.2
GM76I'V8256 I'amily 22

Vi Input High Voltage GM76I'U8256 IFamily 2.2 _ .

pri e 81 GM76rS8256 Family | 2.0 Veet02 1V

GM76I'R8256 I'amily 1.6

Vi Input Low Voltage All Product -0.2%* - 0.4 \Y

* 1) Commercial Product : Ta=0 ~ 70 C, unless otherwise specified
2) Industrial Product : Ta=-40 ~ 85 C, unless otherwise specified

* Viy(min) =-1.5V for < 30ns pulse
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Truth Table

CS1 CS2 OE WE A0 to A17 DATA 1/O MODE
L H L H Stable Output Data Read
L H X L Stable Input Data Write
L H H H Stable Hi-Z Output Disable
H X X X - Hi-Z Standby
X L X X - Hi-Z
*Note: X mcans don't carc
Capacitance (f=1MHz, Ta=257)
Symbol Parameter Test Conditions Min Max Unit
Civ Input Capacitance Vi=0V - 8 pl’
Cro Output Capacitance Vo=0V - 10 pl’

*Note: This parameter is sampled and not 100% tested.
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DC Operating Characteristics

Symbol Parameter Conditions Min | Typ | Max | Unit
159 Input Leakage Current Vin=010 Vcc -1 - 1 uA
Iowy  |Output Leakage Current ZSI =Vmor CS2=VwL 1 1 A
O =V, Vss<Vour<Vcc ) ) b
o =-1.0mA at Vce=3.0/3.3V 22

Vou | High Level Output Voltage| Iou=-0.5mA at Vee=2.5V 2.0 - - \Y
loir = -0.44mA at Vec=2.0V 1.6
loo=2.1mA at Vee=3.0/3.3V

Vo Low Level Output Voltage | [oL = 0.5mA at Vee=2.5V - - 0.4 v
loo = 0.33mA at Vee=2.0V

Iec Operating Supply Current | CS1=Vu and €S2 = Vui, ) ) 10 mA
Vv = Vuw/Vi. lour = 0mA
TS1 = Vi and Vee=3.3V@55ns - - 70

lect CS2=Vu Vee=3.0V@ssns | - - 65
Vin=Vw/VL , - mA

_ o= @ - -
Avcerage Operating Current lour = OmA Veem2.5V@ssns 40

teycle = Min, cyele | vee=2.0V@100ns| - - 30

CS1=0.2V, (S2=Vce-0.2V
Icca Vin=Vcc-0.2V/0.2V - - 10 mA
lour = 0mA, teycle = lus

Tces Standby Current(TTL) CSli= Vi, CS2 =V - - 0.3 mA
Ieesa | Standby - CS1=Vee-0.2v,c82=02v | SL s I A
Current(CMOS) 10 b
LL - -

AC Operating Characteristics
Test Conditions

v
Value
Parameter @
Vee|3.033v| 25v | 20v Ri
Input Pulse Level 041022y |04t
T 1.8V D R
CL
Input Risc and I'all Time Sns l
Input and Output Timing o R e
Reference Levels L5V | 1.1V ] 0.9V (1) Incuding Scope and Jig Capacitance
(2)R1=307082 ,R2=3150 £2
CL=30pI['(100 pI') (3) VIM =2.8V for Vec =3.0/3.3V
Output Load +1TTL Load =23V for Vee =2.5V
=1.8V for Vec =2.0V
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AC Operating Characteristics

Read Cycle (Commercial Product :Ta= 0~ 70 C, Industrial Product : Ta=-40~857T )
Symbol Parameter 20 70 S0 Unit
Min | Max Min Max Min Max
tre Read Cycle Time 55 - 70 - 85 - ns
tan Address Access Time - 55 - 70 - 85 ns
tAcst Chip Sclect 1 Access Time - 55 - 70 - 85 ns
tacs2 Chip Sclect 2 Access Time - 55 - 70 - 85 ns
tor Output Enablc Access Time - 30 - 35 - 45 ns
terzi Chip Sclect 1 Output Sctup Time 5 - 5 - 10 - ns
ezt Chip Sclect 1 Output I'loating 0 20 0 25 0 30 ns
terzz Chip Sclect 2 Output Sctup Time 5 - 5 - 10 - ns
teizz Chip Sclect 2 Output I'loating 0 20 0 25 0 30 ns
torz Output Enable Output Sctup Time 5 - 5 - 5 - ns
toiiz Output Enable Output I'loating 0 20 0 25 0 30 ns
toi Output Hold Time 5 - 10 - 10 - ns

Write Cycle

Symbol Parameter 2508 70ns 8505 Unit
Min | Max Min | Max | Min | Max
twe Write Cycle Time 55 - 70 - 85 - ns
tewt Chip Sclect Time 1 50 - 65 - 75 - ns
tewz Chip Sclect Time 2 50 - 65 - 75 - ns
taw Address Enable Time 50 - 60 - 70 - ns
tas Address Sctup Time 0 - 0 - 0 - ns
twp Write Pulse Width 45 - 50 - 60 - ns
twr Write Recovery Time 0 - 0 - 0 - ns
tow Input Data Sctup Time 25 - 30 - 35 - ns
toir Input Data Hold Time 0 - 0 - 0 - ns
twiiz Write to Output in High-Z 0 20 0 25 0 30 ns
tow Output Active from End of Write 5 - 5 - 5 - ns
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AC Operating Characteristics

Read Cycle (Commercial Product :Ta= 0~ 70 C, Industrial Product : Ta=-40~857T )
100ns 120ns
Symbol Parameter Unit

Min Max | Min Max
tre Read Cycle Time 100 - 120 - ns
taa Address Access Time - 100 - 120 ns
tacst Chip Select 1 Access Time - 100 - 120 ns
tacsz Chip Select 2 Access Time - 100 - 120 ns
tor Output Enablc Access Time - 50 - 60 ns
terzi Chip Sclect 1 Output Sctup Time 10 - 20 - ns
taiz Chip Sclect 1 Output I'loating 0 35 0 35 ns
terza Chip Sclect 2 Output Sctup Time 10 - 10 - ns
tezz Chip Sclect 2 Output Floating 0 35 0 35 ns
torz Output Enablc Output Sctup Time ] - 5 - ns
toiz Output Enable Output Floating 0 35 0 35 ns
tour Output Hold Time 10 - 135 - ns

Write Cycle

Symbol Parameter 1000 12005 Unit
Min Max | Min Max
twe Write Cycle Time 100 - 120 - ns
tewt Chip Sclect Time 1 85 - 100 - ns
tewz Chip Sclect Time 2 85 - 100 - ns
taw Address Enable Time 80 - 90 - ns
tas Address Sctup Time 0 - 0 - ns
twp Write Pulse Width 70 - 80 - ns
twr Write Recovery Time 0 - 0 - ns
tow Input Data Sctup Time 40 - 50 - ns
toir Input Data Hold Time 0 - 0 - ns
twiiz Write to Output in High-Z 0 40 0 40 ns
tow Output Active from End of Write 10 - 10 - ns
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Timing Waveforms

Read Cycle (Note 1)
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Write Cycle (1) (WE Controlled) (Notes 2, 3, 4)
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Write Cycle (2) (CS1 Controlled) (Notes 4)
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Write Cycle (3) (CS2 Controlled) (Notes 4)

7/ \

1. WE is High for Read Cycle.

2. Assuming that CS1 Low transition or CS2 High transition occurs coincident with or after WE Low
transition. Outputs remain in a high impedance state.

3. Assuming that CS1 High transition or CS2 Low transition occurs coincident with or prior to WE High
transition. Outputs remain in a high impedance state.

4. Assuming that OFE is high for write cycle. Outputs are in a high impedance state during this period.
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Data Retention Characteristics

Symbol Parameter Min | Typ | Max | Unit
Veer Data Retention Supply Voltage 1.5 - 3.6 \Y
Iccr o SL : 0.5 2 uA

Data Retention Current VCC=3.0v
LL - 05 | 10
tcor Chip Sclect to Data Retention Time 0 ns
R Opcration Recovery Time tRC2) ns

(1) Test Condition
-- Commercial Product : Ta=0~70T
-- Industrial Product : Ta=-40 ~ 85T

(2) tRC = Read cycle time

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

_ tepr | Data Retention Mode | = tr

Ve
30/27/23/1 8V -----------------------------------------------------

Vur

Veeri

Cs1
GV teerreeeeeeeeee

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

tcpr | Data RetentionMode | tr

Veere
CS2<0.2V
04V o J

OV e

Notes: In Data Retention Mode, CS2 controls the Address, WE, m,mand D buffer. If CS2 controls
data rctention mode, Vv for these inputs can be in the high impedance state. If CS1 controls the
data retention mode, CS2 must satisfy cither CS2 2Vee - 0.2V or CS2<0.2V. The other input levels
(Address, W, ﬁ, [/O) can be in the high impedance state.
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PaCkage Dimensions Unit: Inches (mm)
:
32 TSOPI (8 x20 mm) EE 5
S
LA 19
: 1 32 _m-h _O'L F! N
%1 EZ 31 E A10 Q M ° o
:&3 —H O » B &1 L P Wy
&= 20 B3 1o b‘ m o w
R — K 28 B vos o
w2 ¢ 7 B rvos W | W N
= = I ol 8=
veo 8 P — o ™ N g o °
Al6 =ﬂ) 3 = o2 M M o Q Q
\\11; E 12 21 E 5810 > . o o
A i 20 B a0 o o
PR=¢ =}
LY — ii 17 £ a3 v
P 0.720(18.30) MIN N _.| 0.006(0.15) MIN
0.728(18.50) MAX 0.000(0.00) MAX

0.780(19.80) MIN
0.795(20.20) MAX

/[ \ 4 0.039(1.0) MIN
N\ AS 0.047(1.2) MAX

_.| 0.016(0.40) MIN
—
0.024(0.60) MAX

2
ol
32 Small TSOP I ( 8 x 13.4 mm) e 5
5 0 40
1y 1
A A B R, A
VTR — It 2 |3 OF -m-lisl Jl &
& 320 ETR — U Q ‘ o o
= P BE® @ XX
bl = I » B o I v Q & ()
@ B ¢ T B Yoy ~ 0 a 0 0
Vi E A 35 E V03 ol o
EVEAN — I ETE — B ™ N g o o
bl = I 2 B i M| 0 A
AR E 2 ﬁ B voo * | o o
FSE — It 0 B a0 o °
N EE Y
M 173 A3 v
L 0.461(11.70) MIN ‘l _.| 0.002(0.05) MIN
|‘ 0. 467(11.86) MAX '|

0.006(0.15) MAX

0.527(13.30) MIN
0. 528(13.50) MAX

r 3
A 4

\ 0.035(1.0) MIN
A 0.044(1.2) MAX
_.| 0.019(0.40) MIN

0.020(0.60) MAX

S
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