32,768 WORDS x 8 BIT

@ _ GM76C256BL/BLL
LG Semicon Co.,Ltd.

CMOS STATIC RAM
Description Pin Configuration
The GM76C256B is a 262,144 bits static random -
access memory organized as 32,768 words by 8 bits. Al4 [1] 28] Vee
Using a 0.8um advanced CMOS technology, it INPREY (7] WE
provides high speed operation with minimum cycle a7 ] 6] Al3
time of 55/70/85ns. The device is placed in a low as [4] 5] A8
power standby mode with CS high and output enable as 5] 2] A9
(OE) allows fast memory access. Thus it is suitable 1
for high speed and low power applications, A4 o) 2l A_.
particularly where battery back-up is required. The AL 22} OF
GM76C256BL/BLL is offered in a 28-pin DIP Az |8 1] Al0
(600mil), SOP (450mil) and TSOP I (0814). Al |9 o] CS
A0 [0 5] vo7
Features voo [ ] Vs
vo1 [u] 7] vos
* Fast Access Time and Cycle Time : 55/70/85ns voz [i3] is] V04
* Low Power Operation va [ 5] Vo3
Standby (CMOS) : 0.55mW Max. (L-Version)
Standby (CMOS) : 0.11mW Max. (LL-Version) (Top View)
Operation : 385mW Max.
« Completely Static RAM : No Clock or Timing
Strobe Required.
» Equal Access and Cycle Time Block Diagram
* Capability of Battery Back-up Operation
* Single 5V Operation (+ 10%) D~}
» Standard 28 DIP, SOP and TSOP I AL~
S ] e ] veem e
Pin Description I %] Decoder 9] [
i
Pin Function :
| T30
AO-Al4 Address Inputs Al3—> s &
oo . Al4 —»] De:;{odax Lag Column Seloct
WE Write Enable Input
OE Output Enable Input ‘ .
CS Chip Select Input & ] Conmol 1
I/00-1/07 Data Input/Output ¥
OF —»]
Vee Power Supply (+5V) e VO Buffer
Vss Ground i
SRREERE
83E8888E




GM76C256BL/BLL

Absolute Maximum Ratings*

Symbol Parameter Rating Unit
Ta Ambient Temperature under Bias 0~70 T
Tsre Storage Temperature -65~150 T
TsoL Soldering Temperature and Time 260, 10 (at lead) T,s
Vec Supply Voltage 0.3~70 v
Vi Input Voltage -0.3*~7.0 A
Vwo Input and Output Voltage -0.5~Vec+0.5 \Y
Po Power Dissipation 1.0 w

*:-3.0V at pulse width 50ns Max.

Recommended Operating Conditions (Ta=0~707C)

Symbol Parameter Min Typ Max Unit
Vee Supply Voltage 4.5 5.0 5.5 A%
Vi Input High Voltage 22 - Vec+0.3 \
Vi Input Low Voltage -03 - 08 v
Vor Data Retention Supply Voltage 20 - 55 A%

Truth Table

s WE OF Input/Ouput MODE

H X X Hi-Z Standby

L H L Output Data Read

L L X Input Data Write

L H H Hi-Z Output Disable

*Note: X means “‘don’t care”.
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GM76C256BL/BLL

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

Symbol Parameter Conditions Min | Typ | Max | Unit
Vou Output High Voltage Ton=-1.0mA 24 - - \'
Vo Output Low Voltage Ioe=2.1mA - - 04 v
Iiwy Input Leakage Current Vas SV <Vee -1 - 1 uA
Iow Output Leakage Current CS=VuorWE = Voor -1 - 1 uA

OF = Vi, Vas < Vour € Vee
[cc Operating Supply Current T8 = Vi, o= 0mA - - 35 | mA
Icct Average Operating Min. Cycle, duty = 100% - - 70 mA
Power Supply Current Iro=0mA
Tcest Standby Power Supply CS=Vm - . 3 mA
Cc t
Tces: e C82Vec-02V
GM76C256BL - 2* 100 uA
GM76C256BLL - 1* 120 [ uwA

*TYP. Values are measured at 25C, Vec =5V
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GM76C256BL/BLL

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

Condi- | GM76C236B-55 | GM76C256B-70 | GM76C256B-85

Symbol Parameter tions - Unit
Min | Max| Min | Max| Min | Max
tre Read Cycle Time 55 - 70 - 85 - ns
taa Address Access Time - 55 - 70 - 85 ns
tacs Chip Select Access Time *1 - 55 - 70 - 85 ns
toe Output Enable Access Time - 25 - 35 - 45 ns
tox Output Hold Time 10 - 10 - 10 - ns
tcLz Chip Deselection to Qutput in Low-Z 10 - 10 - 10 - ns
toz Output Disable to Output in Low-Z 5 - 5 - 5 - ns
tenz Chip Deselection to Output in High-Z *2 0] 20 0] 30 0] 30| ns
tonz Output Disable to Output in High-Z 0] 20 01 30 0| 30 ns

Write Cycle (Vcc =5V +10%, Ta=0~70TC)

Condi_ GM76C256B-55 | GM76C256B-70 | GM76C256B-85 .
Symbol Parameter Unit

tions | nin | Max | Min | Max | Min | Max
twe Write Cycle Time 55 - 70 - 85 - ns
tew Chip Select to End of Write 45 - | 60 - |75 - ns
taw Address Set-up Time to End of Write 50 -] 60 - 75 - ns
tas Address Set-up Time 0 - 0 - 0 - ns
twp Write Pulse Width " 40 - S0 - | 60 - ns
twr Write Recovery Time 0 - 0 - 0 - ns
tow Data to Write Time Overlap 25 - ]3] - |40 - ns
tox Data Hold Time 0 - 0 - 0 - ns
twiz Write to Output in High-Z . 0] 20 0] 25 0] 30 ns
tow Output Active from End of Write g 0 - 5 - 5 - ns

514



GM76C256BL/BLL

*1 Test Conditions.
1. Input pulse level : 0.6V to 2.4V
2. tr=1tr=>5ns
3. Inputioutput timing reference level : 1.5V
4. Output load C. = 100pF

+5V

1.8kQ
o

T

CL = 100pF (Includes Jig Capacitance)

*2 Test Conditions.
1. Input pulse level : 0.6V to 2.4V
2. tr=tr=5ns
3. Input timing reference level : 0.8V to 2.2V
4. Output timing reference level :
1200mV (the level displacement from
stable output voltage level)
5. Output load Cv = SpF

+5V

1.8kQ

ro
990 Q

T

Cu = 5pF (Includes Jig Capacitance)
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GM76C256BL/BLL

Timing Waveforms

Read Cycle1 (Note 1, 3)

trC
Vm
ADDRESS X—
VL
- tAA rl
- tou |
Dout PREVIOUS VALID DATA VALID DATA
Read Cycle2 (Note 2,3)
trc .
Vm
ADDRESS X
VL
& \\ }/
- tacs
* X
toe tonz
toLz . - teuz .
s V////////. High-Z
Dout VALID DATA
High-Z NN >
Notes:

1. Device is continuously selected. OF, TS Vo
2. Address valid prior to or coincident with CS transition low.

3. WE is high for read cycle.
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GM76C256BL/BLL

Write Cycle 1 (WE Controlled) (Note 1,2)

twe >
tow >
NN i
— taw — twn
= NN
L tow | ton
twaz -«

High-Z OOOTOTN
KRNI




GM76C256BL/BLL

Write Cycle 2 (CS Controlled) (Note 1, 2, 3)

twc L
Vm
ADDRESS X X
Vo
. tas ole tow -
&= \ /
N V4
taw . _twn_
WE
NN X
I tow ole toH ol
DIN VALID DATA
High-Z
Doutr
Notes:

1. The internal write time of the memory is defined by the overlap of CS low and WE low. Both signals
must be low to initiate a write and either signal can terminate a write by going high. The data input
set-up and hold timing should be referenced to the rising edge of the signal that terminates the write.

2. Data /O is high impedance if OE = V.

3. I CS goes high simultaneously with WE high, the output remains in a high impedance state.
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GM76C256BL/BLL

Capacitance
Symbol Parameter Test Conditions Min Max Unit
Civ Input Capacitance Ta=25C, f= IMH: - 6 pF
Cour Output Capacitance Vee =5.0V - 8 pF

*Note: Tested on a sample basis

Data Retention Characteristics (Ta=0~ 70C)

Symbol Parameter Test Conditions Min | Typ | Max | Unit
Vcer | Data Retention Supply Voltage CS=Vec-02V 20 - 55 v
= BL - i 50
Icer Data Retention Current %C > 23'80\;/ uA
: BLL - 0.5**] 10
tcor Chip Select to Data Retention Time Refer to the figure 0 - - ns
tr Operation Recovery Time below tace - - ns

*Note: Read Cycle Time
**Note: Typ, Values are measured at 25C

Data Retention Timing

Data Retention Mode

NJV Veer 22.0V 4.57/

tcor - tr

*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.

(o]
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GM76C256BL/BLL

Package Dimensions
28 DIP

1.447(36.754) MIN

1 470(37 340) MAX

ninSalslicialislalsisEnEalnds

Unit: Inches (mm)

R
D §|8 NE
e 3]
B g
wla (=}
(o] ols
oo oourtl ool --J
0.050(1.27) MIN I‘_
0.065(1.65) MAX 0.008(0.200) MIN
0.015(0.380) MAX
0.145!3,6!3! MIN 0.190(4.826)
0.155(3.937) MAX MAX
/ \ $ .
3
0.015(0.381) MIN 0.100(2 54) 0015(038) 0.120(3.048) MIN
» MIN 0.140(3.556) MAX

28 SOp

1™ 0.022(0.559) MAX TYP

AAAAAAAAAAARAAE

0.327(8.31) MIN

0.350(8.89) MAX

I 0710(18.03) MIN

o
HEHHHEBEHHHHHHHEH

0.762(19.35) MAX

0~8® 0.030(0.76) MIN
0.050(1.27) MAX

J

0.500(12.70) MAX

|‘ 0.452(11 48) MIN

JI 0.004(0.10) MIN
" 0.012(0.30) MAX

0.101(2.56) MIN

0.106(2 70) MAX

‘le 41
0.012(0.30) MIN 0.050(1.270) | 0.004(0.10) MIN
0.020(0.51) MAX TYP

0006(0.16) MAX
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GM76C256BL/BLL

Unit: Inches (mm)

28 TSOP
220 O (1 421 4
e ase] é
o sis
aea) o ole ol
- s 2 |B g 4
x| = S 35
[0 ==
ssal zl3 £|g
[enn e}
[aum sas =
aus s v
#7 O 111 #8 ———-I
0 002(0.05) MIN
0.461(11.70) MIN N 0.006(0.15) MAX
0467(11 86) MAX
1 0.527(13.30) MIN
0.528(13 50) MAX
/ \ |7 ¥ 0035012 MIN
AV 7N\ ¢ 0.044(1.0) MAX
__| 0.020(0.6) MIN
0.019(0.4) MAX
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