@ _ GM76U8128CL/CLL
LG Semicon Co.,Ltd. 131,072 WORDSx 8 BIT
CMOSSTATICRAM

Description . : .
The GM76U8128CL/CLL is a 1,048,576 bits static Pin Configuration
random access memory organized as 131,072 words )
by 8 bits. Using a 0.6um advanced CMOS technology NC [1 32] Ve
and it provides high speed operation with minimum INTE 7l Al5
cycle time of 85/100ns. The device is placed in a low a3 %] cs2
power standby mode with /CS1 high or CS2 low and
the output enable (/OE) allows fast memory access. Al2 |4 2] WE
Thus it is suitable for high speed and low power AT |5 28| Al13
applications, especialy where battery back-up is A6 |6 27| A8
required. A5 [7 26| A9
Features Ad e 2| ALL
* Fast Speed : 85/100ns A3 |9 24] IOE
* Low Power Standby and Low Power Operation A2 |10 23| A10
Standby : 66uW Max. at TA = - 40 ~ 85C(LLE/LLI) Al [u 2] /Cs1
99uW Max. at TA =- 40 ~ 85C(LE/LI) A0 [ 21] 1107
49.5UW Max. at TA =0~ 70C(LL) 0o [ =] 1106
165uW Max. at TA =0~ 70C(L)
Operation : 132mW (Max) Vo1 [u o] 1/05
* Completely Static RAM : No Clock or Timing /o2 |15 18] 1/04
Strobe Required Vss [1 17] 1103
* Equal Access and Cycle Time
* TTL compatible inputs and outputs (Top View)

* Capability of Battery Back-up Operation
* Single + 3.0V+/-0.3V Operation

* Standard 32DIP, SOP and TSOP-1,STSOP-| Block Diagram

* Temperature Range A0 —>
Commercia(0j-70C) : GM76U8128C AL—
Extended (-25 ~ 85C) : GM76U8128C-E A2 o] o MEMORY CELL ARRAY
Industria (-40 ~ 85C) : GM76U8128C-I  [7®| pecoder [P (128K x 8
. . . Addr
Pin Description Buffr
Pin Function Al4 —>] ,e'lzsxa
Al5 = Y 1®
AO-A16 Address Inputs AL6 —> ™ decorder [7®|  Column Select
/WE Write Enable Input f
/CS1, CS2 Chip Select Input /csi, cs2 Ls
JOE Output Enable Input e
y
1/00-1/07 Data Inputs/Outputs L2
/OE —{/OE, /WE /O Bufer
\% Power Supply (2.7V ~3.3V i >
°« W pp y ( 3 ) /WE —p| ggrﬁrol
Vss Ground tttttttt
NC No Connection 823883885




GM76U8128CL/CLL

Absolute Maximum Ratings*

Symbol Parameter Rating Unit
GM76U8128C 0~70
Ta Ambient Temperature under Bias GM76U8128C-E 25 -85 c
GM76U8128C-I -40~85 C
Tsre Storage Temperature -55~150 C
TsoL Soldering Temperature and Time 260, 10 (at lead) C,S
Vce Supply Voltage -05~4.6 \%
Vin Input Voltage -0.5~Vcec+0.5 \%
Vo Input and Output Voltage -05~Vcec+0.5 \%
Po Power Dissipation 0.7 w

*: Stresses greater than those listed under " Absolute Maximum Ratings' may cause permanent damage to the device.
Thisisastressrating only and functional operation of the device at these or any other conditions above those indi-
cated in the operating sections of this specification is not implied. Exposure to absolute maximum rating conditions
for extended periods may affect reliability.

Recommended DC Operating Conditions ( TA = - 40 ~ 85C)

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 2.7 3.0 3.3 \%
ViH Input High Voltage 22 - Vee+ 0.3 \%
Vi Input Low Voltage -0.3* - 04 \%
*Note :ViL(min) =-3.0V for <= 50ns pulse
Truth Table
/CS1 CS2 /OE /WE A0 to Al16 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 means don't care
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GM76U8128CL/CLL

DC Operating Characteristics (Vcc=3.0V+/-0.3V, Ta =- 40 ~ 85C)

Symbol Parameter Conditions Min [*Typ | Max | Unit
hw Input Leakage Current Vin =010 Vce -1 - 1 UA
low) Output Leakage Current /CSL=Vmor CS2=V. 1 i 1 A

/OE = Vi, Vss <=Vour<=Vcc
VoH High Level Output Voltage lon = -1.0mA 2.2 - -
VoL Low Level Output Voltage loo = 2.1mA - - 0.4
lcc Operating Supply Current /CS1 =V and CS2 =V i i 5 mA
Vin= V|H/V|L, lour = OMA
lcca /CS1=Viand CS2=Vmh
Vin = ViV
lour = OMA B B 40 mA
tcycle = Min, cycle
Average Operating Current
lccz /CS1=0.2V,CS2 =Vcc-0.2V
Vin = Vee- 0.2V/0.2V
lour = OMA B B 5 mA
tcycle= 1us
lcest Standby Current(TTL) /CS1=Vm, CS2 =V - - 05| mA
lccso | Standby GM76U8128C L -Version | - - | %0
Current(CMOS) /CS1=Ve-02V|LL -veson| - | . | 15 | UA
Cs2=0.2v -
GM76U8128C-E L - Version - - 30
GM76U8128C-I LL - Version - - 20 UA
*Typ. Vaues are measured at 25C
Capacitance (f =1MHz, Ta=25C)
Symbol Parameter Test Conditions Min Max Unit
Cin Input Capacitance Vi=0V - 6 pF
Cio Output Capacitance Vo= 0V - 8 pF

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

AC Operating Characteristics

Test Conditions (Vcc = 3.0V+/-0.3V

TA =- 40~ 85C, unless otherwise noted.)

Parameter Value
Input Pulse Level 04to2.2Vv
Input Rise and Fall Time 5ns
Input and Output Timing Reference Levels 15v
Output Load CL=100 pF + 1TTL Load
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GM76U8128CL/CLL

AC Operating Characteristics (Vcc=3.0V+/-0.3V, TA=-40~85C)

Read Cycle
GM76U8128C-85 | GM76U8128C-10
Symbol Parameter Unit

Min Max Min Max
tre Read Cycle Time 85 - 100 - ns
taa Address Access Time - 85 - 100 ns
tacst Chip Select 1 Access Time - 85 - 100 ns
tacsz Chip Select 2 Access Time - 85 - 100 ns
toe Output Enable Access Time - 45 - 50 ns
toiz1 Chip Select 1 Output Setup Time 10 - 10 - ns
tcHz1 Chip Select 1 Output Floating - 30 - 35 ns
toize Chip Select 2 Output Setup Time 10 - 10 - ns
tcHze Chip Select 2 Output Floating - 30 - 35 ns
oz Output Enable Output Setup Time 0 - 0 - ns
tonz Output Enable Output Floating - 30 - 35 ns
ton Output Hold Time 10 - 10 - ns

Write Cycle
Ssymbol Parameter GM76U8128C-85 | GM76U8128C-10 Unit

Min Max Min Max
twe Write Cycle Time 85 - 100 - ns
towa Chip Select Time 1 75 - 85 - ns
towz Chip Select Time 2 75 - 85 - ns
taw Address Enable Time 70 - 80 - ns
tas Address Setup Time 0 - 0 - ns
twe Write Pulse Width 60 - 70 - ns
twr Write Recovery Time 0 - 0 - ns
tow Input Data Setup Time 35 - 40 - ns
ton Input DataHold Time 0 - 0 - ns
twrz Write to Output in High-Z - 30 - 35 ns
tow Output Active from End of Write 0 - 0 - ns
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GM76U8128CL/CLL

Timing Waveforms

Read Cycle (Note 1)

%

|

zzzzz

BN

ttt

| T

High-Z

toHz

N

ATA
/




GM76U8128CL/CLL

Write Cycle (1) (/WE Controlled) (Notes 2, 3, 4)
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GM76U8128CL/CLL

Write Cycle (2) (/CS1 Controlled) (Notes 4)
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GM76U8128CL/CLL

Write Cycle (3) (CS2 Controlled) (Notes 4)

w X - N
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= YA /} : \:\
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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 /OE is high for write cycle. Outputs are in a high impedance state during this period.
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GM76U8128CL/CLL

Data Retention Characteristics

Symbol Parameter Min | Typ | Max | Unit
Veer Data Retention Supply Voltage 20 - 3.3 \%
L - Version - 1 50
lccr DataRetention GM76U8128C LL - Version - 0.5 15*
Current VCC=3.0V . UuA
GM76U8128C-E L - Version . 1 30
GM76U8128C-I LL - Version - 05 20%
tcor Chip Select to Data Retention Time 0 - - ns
tr Operation Recovery Time trRc** - - ns

* 3uA max at Ta =0 ~40C
** tRC = Read Cycle

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

_ tcor | Daa Retention Mode | tr

Vce —_—

R I SRR R PR R R AN

22V

/CS1>=Vccr - 0.2V

Vcer1

/CS1
ov

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

tcor | Data Retention Mode | tr
-«
Vce —_—
% VARNICETTITRTERY 'EPPEY. FRPRPPPIPPIPTPUTIN ' APUY AP
Cs2
Vecrz  rrerrreens N L
CS2<=0.2V

04V rrereeeee Yo ]

VAR ECEETECETEE PTPRRPPRPITPRPIPIRPEPEPPEPRPRPRRY RPPPRPRR

Notes: In Data Retention Mode, CS2 controls the Address, /WE, /CS1, /OE and D buffer. If CS2 controls
dataretention mode, Vv for these inputs can be in the high impedance state. If /CS1 controls the
data retention mode, CS2 must satisfy either CS2>Vccr - 0.2V or CS2<=0.2V. The other input levels
(Address, /WE, /OE, 1/O) can be in the high impedance state.
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GM76U8128CL/CLL

PaCkage DimenSionS Unit: Inches (mm)
32 DIP

1.645(41.78) MIN
1.665(42.29) MAX

0~15°
mininininininininininininininink 1 TT‘
3
=%
) 5= §tl %\a
SR o
Sx B 2
o gay L °
OoOo0o0o00ooo0o0oooQ ¥ é£

0.045(1.14) MIN | |
wf

0.055(1.40) MAX
0.015(0.380) MAX

0.15(3.81) 0.165(4.191) MIN
TYP | 0.190(4.83) MAX

3 3

ifllllllllllllllli

_4' 0.016(0.41) MIN 0.100(254) 0.015(0.38) 0.125(3.18) MIN
0.020(0.51) MAX ~p MIN 0.135(3.43) MAX

32 SOP
0-8° 0.02(0.53) MIN

—»] [« [ 0.04(1.04) MAX

4

HEAAAAAAAAAAAAAR 2711

HHHEHHEHHEEHEEEE N

| 0.0040.10) miN
~0,010(0.254) MAX

I 0.799(20.30) MIN | 0.086(2.18) MIN
| 0.815(20.70) MAX [ 0.090(2.29) MAX
H

0.014(0.35) MIN
0.020(0.50) MAX

3

AR

. 0.050(1.27)

& Toonsozon un

0.010(0.254) MAX
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GM76U8128CL/CLL

32 TSOP I (8x20mm)

002
0.010(0.25) MAX

nnROAAMMAAAD
IJIJIJIJIJIJIJI]IJIJIJIJIJIJIJ
006(0.15) MIN

5
0.313(7.95) MIN

]

0.720(18.30) MIN

. _4 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

oo un_
0.047(1.2) MAX

\
A
_.| <0016(0.40) MIN_

0.024(0.60) MAX

/A

32Small TSOP-1(8x13.4mm)

32 = /oE

1

2

3 30 B3 rcs1
4 29 =3 107
5 28 B3 /06
6 21 B2 105
7 26 B3 1/04
8 25 B3 103

10 23 B33 1102
11 2 B3 o1
12 21 B3 1/00
13 20 B3 A0
1 19 B3 A1
15 18 B3 A2

ﬂﬂﬂﬂﬂﬂﬂ[lﬂﬂﬂﬂﬂﬂﬂﬂ
I
0.009(0.25) MAX

0 H3666H X

0
~§1006(0.15) MIN

< 0.461(11.70) MIN
0.467(11.86) MAX

0.002(0.05) MIN
0.006(0.15) MAX

0.527(13.30) MIN
0.528(13.50) MAX

/ \ T 0.035(1.2) MIN
5/ 7N\ l 0.044(1.0) MAX

_,| 0.020(0.6) MIN

0.019(0.4) MAX
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