PRELIMINARY

@ LG Semicon Co.,Ltd.

GM76FV16256/ GM76FU16256/ GM76FS16256

GM76FR16256

262,144WORDS x 16 BIT

CMOS STATIC RAM

Description

The GM76FV16256/ GM76FU16256/ GM760FS16256/
GM76FR16256 is a 4,194,304 bits static random access
memory organized as 262,144 words by 16 bits. It uses
an advanced Full CMOS process technology and high
it is

speed and low power circuit technology. Thus

especially where battery back-up is required.

Product Family

Features

Strobe Required

* Power Supply Voltage
GM76FV16256 Family :3.0 ~ 3.6V
GM76FU16256 Family :2.7 ~ 3.3V
GM76FS16256 Family

. . > GM76FR16256 Family
suitable for high speed and low power applications, . Completely Static RAM

:22~279V
:1.8~22V
: No Clock or Timing

* TTL compatible inputs and outputs
* Capability of Battery Back-up Operation

* Package : 44-TSOP II

Product Operating Voltage Gl Standby Current Operating
Family Temp. Ranoc| Range P lees2(1.1/S1 ) Current{iccl)

GM76I'V16256LL/SL 3.0~3.6V *55/70/85ns 90mA
GM76I'U16256L1/SL Commercial | 2.7~3.3V | #55/70/85ns 20/5 uA 80mA
GM76T'S16256LL/SL (0~70C) | 22~27V | #85/100ns 55mA
GM76FR16256LL/SL 1.8~22V | #100/120ns 45mA
GM76I'V16256LLI/SLI . 3.0~3.6V | *55/70/85ns 90mA
GM76FU16256LLI/SLI | Industrial 2.7~3.3V | #55/70/85ns 20/5 uA 80mA
GM76IS16256LLI/SLL | (-40~85C) | 22-27v | #85/100ns 55mA
GMT76FR16256LLI/SLI 1.8~2.2V | *100/120ns 45mA

* The parameter is measured with 30pI- test load.

Pin Configuration

Block Diagram
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Pin Description .
Pin Function Pin Function
A0-A17 Address Inputs LB Lower Byte(1/00~1/07)
WL Write Enable Input UuB Upper Byte(I/08~1/015)
CS Chip Sclect Input Ve Power Supply
OL Output Enablc Input Vss Ground
/O0-1/015 Data Inputs/Outputs N.C No Conncection
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Absolute Maximum Ratings*

Symbol Parameter Rating Unit

GM76I'V16256
GM76I'U16256
GM76I'S16256
GM76I'R16256
Ta Ambicnt Temperature under Bias T
GM76I'V16256-1
GM76I'U16256-1
GM76FS16256-1 -40~85
GM76I'R16256-1

Tsta Storage Temperature -55~150 T
TsoL Soldering Temperature and Time 260, 10 (at Icad) T,
Vee Supply Voltage -0.2~4.0™ A%
Vin Input Voltage -0.2~Vec +0.5 \Y%
Vro Input and Output Voltage -0.2~Vcc+0.5 \Y%
Pp Powcr 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 opcration of the deviee at these or any other conditions above those indi-
cated in the operating scctions of this specification is not implied. Exposure to absolutec maximum rating conditions
for extended periods may affect reliability.

#* : Maximum Vee =-0.2 to 4.6V for GM76I'V16256I amily and GM76I'U16256 IFamily

Recommended DC Operating Conditions*

Symbol Parameter Product Min Typ Max Unit
GM76I'V16256 I'amily 3.0 33 3.6
Vee Supply Voltage | GM76FU16256 Family | 2.7 30 33 v
’ GM76I'S16256 IFamily 2.2 2.5 2.7
GM76I'R16256 I'amily 1.8 2.0 22
GM76I'V 16256 I'amily 2.2
Vit Input High Voltage | GM76I'U16256 I'amily 2.2 . .
bt e 81 GM76rS16256 Family | 2.0 Veet0.2 -V
GM76I'R16256 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

** Vie(min) =-1.5V for =< 30ns pulsc
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Truth Table

/CS| /OE| /WE| /LB | /UB 1/00 ~ 1/07 1/08 ~ /015 Vcee Current
H X X X X Not Sclected Not Sclected Icesl, Ices2
L L Read Read Iee, Iecl, Iec2
L L H L H Read High-Z Iee, Iecl, Iec2
H L High-Z Read Ice, Iecl, Tec2
L L Write Write Iec, Iecl, Iec2
L X L L H Write Not Write/High - Z | Icc, Iecl, lec2
H L Not Write/High - Z Write Iee. Iecl, lec2
L H H X X High-Z High-Z Iee, Iecl, Tec2
L H H High-Z High-Z Iee, Iecl, Tec2

*Note: X means 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

L Input Leakage Current Vin=0to Ve -1 - 1 uA

Tow) Output Leakage Current EZ Vi

OL = Vi, Vss<Vour <Vcc -1 ) ! uA
lon =-1.0mA at Vec=3.0/3.3V 2.4

Vou | High Level Output Voltage| Ion=-0.5mA at Vee=2.5V 2.0 - - \%
o = -0.44mA at Vcc=2.0V 1.6

o= 2.1mA at Vee=3.0/3.3V
Vo Low Level Output Voltage| [on = 0.5mA at Vee=2.5V . . 0.4 v
Ior = 0.33mA at Vee=2.0V

Icc Operating Supply Current CS=Vu, ) )
Vin=Vw/Vw lour =0mA 20 mA
TS= vy Vee=3.3V@55ns - - 90
Icat Vin=Vuw/Vu . Vee=3.0V@ssns | - - 80
[our = OmA mA
. wele = Min ove Vee=2.5Va - -
Avcrage Opcrating Current teyele = Min, eycle | *°C 2.5V @850s >
Vee=2.0V@100ns - - 45
CS=02V,
Iccz Vin=Vee-0.2V/0.2V - - 20 mA
lour = OmA, teycle = lus
Tcest Standby Current(TTL) CS=Vu - - 0.5 mA
I . . —_ - -
€2 | Standby Current(CMOS) S = Vee0.0V SL > | oA
LL - - 20

AC Operating Characteristics

Test Conditions vin®
Value
Parameter %)
Ve[ 3.03.3v] 2.5V | 2.0v Ri
Input Pulsc Level 041022v |04to
- 18V () R2”
(b
Input Risc and Iall Time Sns l
Input and Output Timing N R L
Reference Levels 1.5V | 1.1V | 0.9V (1) Incuding Scopc and Jig Capacitance
(2)R1=30702 , R2=3150 2
CL=30pl(100 pT') (3) VTM = 2.8V for Vee = 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 (Commereial Product :Ta= 0~ 70C, Industrial Product : Ta=-40 ~85C )
55ns 70ns 85ns
Symbol Parameter - - - Unit
Min | Max Min | Max Min | Max

tre Read cycle time 55 - 70 - 85 - ns
tan Address access time - 55 - 70 - 85 ns
tco Chip sclect access time (&) - 55 - 70 - 85 ns
tsA Bytc cnablc access time ([TB, HB) - 30 - 35 - 45 ns
toc Output cnablc access time ((ﬁ) - 30 - 35 - 45 ns
tcez | Chip sclect to low - Z output (&) 5 - 5 - 10 - ns
torz | Output cnable to low - Z output (O_E) 5 - 5 - 5 - ns
toLz Byte canblc to low - Z output (ﬁB, HB) 5 - 5 - 5 - ns
taz | Chip scleet to high - Z output (&) 0 20 0 25 0 30 ns
toiz | Output cnable to high -Z output (O_E) 0 20 0 25 0 30 ns
teiz | Byte cnable to high - Z output (ﬁ%, HB) 0 20 0 25 0 30 ns
tour Output hold time 5 - 10 - 10 - ns

Write Cycle

Symbol Parameter 208 70 B Unit
Min | Max | Min | Max | Min | Max
twe Write cycle time 55 - 70 - 85 - ns
tew Chip sclect to end of write 50 - 65 - 75 - ns
tew Byte cnable to end of write 50 - 60 - 70 - ns
tAw Address valid to end of write 50 - 60 - 70 - ns
tas Address sctup time 0 - 0 - 0 - ns
twe Write pulse width 45 - 50 - 60 - ns
twr Write recovery time 0 - 0 - 0 - ns
tow Data to writc time overlap 25 - 30 - 35 - ns
toir Data hold from write 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




PRELIMINARY GM76FV16256,GM76FU16256,GM76FS16256,GM76FR16256

AC Operating Characteristics

Read Cycle (Commereial Product :Ta= 0 ~ 70°C, Industrial Product : Ta=-40 ~ 85T )
100ns 120ns
Symbol Parameter Unit
Min | Max | Min | Max
tre Read cycle time 100 - 120 - ns
tan Address access time - 100 - 120 ns
tco Chip sclect access time (&) - 100 - 120 ns
tsA Bytc cnablc access time ([TB, HB) - 50 - 60 ns
toc Output cnablc access time ((ﬁ) - 50 - 60 ns
tcez | Chip sclect to low - Z output (&) 10 - 20 - ns
torz | Output cnable to low - Z output (O_E) 5 - 5 - ns
torz Byte canblc to low - Z output (ﬁB, HB) 5 - 5 - ns
taz | Chip scleet to high - Z output (&) 0 35 0 35 ns
toiz | Output cnable to high -Z output (O_E) 0 35 0 35 ns
toiz | Byte cnable to high - Z output (ﬁ%, HB) 0 35 0 35 ns
tour Output hold time 10 - 15 - ns
Write Cycle
Symbol Parameter 109003 12005 Unit
Min Max | Min | Max
twe Write cycle time 100 - 120 - ns
tew Chip scleet to end of write 85 - 100 - ns
tew Byte cnable to end of write 80 - 90 - ns
tAw Address valid to end of write 80 - 90 - ns
tas Address sctup time 0 - 0 - ns
twe Write pulse width 70 - 80 - ns
twr Write recovery time 0 - 0 - ns
tow Data to writc time overlap 40 - 50 - ns
toir Data hold from write 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 (1) (/CS=/OE=Vw,/WE = Vi, /UB and, or /LB = V1)
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GM76FV16256,GM76FU16256,GM76FS16256,GM76FR16256

Write Cycle (1) (/WE Controlled)
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Write Cycle (2) (/CS Controlled)
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Write Cycle (3) (/UB, /LB Controlled)
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Notes(Write Cycle):

1. A write occurs during the overlap(tWP) of a low /CS and low /WE. A write begins at the latest transition
among /CS going low and /WE going low : A write end at the earliest transition among /CS going high and
/WE going high, tWP is measured from the beginning of write to the end of write.

2. tCW is measured from the later of /CS going low to end of write.

3. tAS is measured from the address valid to the beginning of write.

4. tWR is measured from the end of write to the address change. tWR applied in case a write ends as /CS, or
/WE, or /UB, or /LB going high.

10



PRELIMINARY GM76FV16256,GM76FU16256,GM76FS16256,GM76FR16256

Data Retention Characteristics

Symbol Parameter Min | Typ Max | Unit
Veer Data Retention Supply Voltage 1.5 - 3.6 \%
Data Retention Current iy SL - 1 5
Ieer ata Retention Curren VCC=3.0V A
LL - 1 20
tcor Chip Sclect to Data Retention Time 0 ns
tr Opcration Recovery Time tRCe2) ns
(1) Test Condition

-- Commercial Product : Ta=0~70T
-- Industrial Product : Ta=-40~85T

(2) tRC = Read cycle time
* Data Retention Timing Diagram

_ tcor | DataRetention Mode | . tr

>

Ve
3.002.72.3/1.8V b Yoo

AV TOR T S VA W AR AN

Veer -
CS =Vee-02V

11



PRELIMINARY GM76FV16256,GM76FU16256,GM76FS16256,GM76FR16246

Package Dimensions

Unit: Inches (m

44 TSOP-1I

44 1#23

HRHHAAHAAAHAAHAAAAA

0.02013/40.004(0.5513/4alO)

0. 4263;%10.008(11.76;%/10.20)
0. 4010.16)

\/

4 )

n W22 — ||
0.741(18.8 )MAX

0.006+0.004, —0.002
(0.15 +0.10, —0.05)

0.725%0.004(18.41=0.10) _i l

i |
YA hihhLLLLEELELELLELELELLELLELLL. 0.047(1 20)MAX
-~ 0.00(0.00)MIN
0.032(0.80) 0.031(0.80)

0.014%0.004(0.35%0.10)

12



