( GM76FV216/ GM76FU216/ GM76FS216
LG Semicon Co. Lid, 131,072WORDS x 16 BIT

GMTOFR216 " ~\10s STATIC RAM

Description
The GMT76FV216/ GM76FU216/ GM76FS216/ Pin Configuration
GM76FR216 is a 2,097,152 bits static random access

memory organized as 131,072 words by 16 bits. It uses =] A5
an advanced Full CMOS process technology and high [ A6
speed and low power circuit technology. Thus it is [ A7
suitable for high speed and low power applications, % %];:3
especially where battery back-up is required. ) T8
3 /016
3 /015
Features = 1ol
* Fast Speed : 55/70ns 44-TSOP-11 [ Vo
*Power Supply /Speed % \\7,5;
GM76FV216: 3.3VH0.3V / *55/70ns 53 1012
GM76FU216 : 3.0VX0.3V / *55/70ns 31 Vo1l
GM76FS216 : 2.5VH0.2V / *70/85ns ] volo
GM76FR216 : 2.0V+0.2V / *100/120ns % o
* The parameter is measured with 30pF test load. 7 as
¢ Low Power Standby 2 A9
10uA(LL) / 2uA(SL) [ a10
» Completely Static RAM : No Clock or Timing [ gél
Strobe Required (4
* Equal Access and Cycle Time
¢ TTL compatible inputs and outputs
» Capability of Battery Back-up Operation Block Diagram
* Standard 44 TSOP-II
*Temperature Range A0 —>
Commercial(0 70°C) Al —p] 10 < 1024] MEMORY CELL ARRAY
Industrial (-40 ~ 85°C) 823 e [P Decoter [T Coakarey
.| Buffer
Pin Description
%128)(16
Pin Function Ald—p 7 128
Al5 —p) Y
A0-A16 Address Inputs ¥ Decorder [ ~ Column Select
— Al16 —)
WE Write Enable Input t y
CS Chip Select Input f > 1
— UB —p]
OE Output Enable Input 5 81;;}’&01 > VO Buffer
1/01-1/016 Data Inputs/Outputs E_’ Foste I I I I
B Lower Byte (/01~ 1/O8) Ve oo T T
— < s 23 I
UB Upper Byte (1/09~ 1/016) = == 2
Vce Power Supply (1.8V ~3.6V)
Vss Ground
NC No Connection
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Absolute Maximum Ratings*

Symbol Parameter Rating Unit
GM76FV216
GM76FU216
GM76FS216 0~70
) ) GM76FR216
Ta Ambient Temperature under Bias °C
GM76FV216-1
GM76FU216-1
GM76FS216-1 -40 ~ 85
GM76FR216-1
Tsrc Storage Temperature -55~150 °C
Tsor Soldering Temperature and Time 260, 10 (at lead) °C, S
Ve Supply Voltage -0.2~4.0" A%
Viv Input Voltage -02~3.6 ¥ \Y
Vo Input and Output Voltage -02~3.6" v
Po Power Dissipation 1 W

*: Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the device.
This is a stress rating 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.

#% . Maximum Vce = -0.2 to 4.6V for GM76FV216 -(1)

**%  VIN/Vio = -0.2 to 3.9V for GM76FV216 - (I)

Recommended DC Operating Conditions*

Symbol Parameter Product Min Typ Max Unit

GMT76FV216 (I) 3.0 3.3 3.6

Vee Supply Voltage GM76FU216 -(I) 2.7 3.0 3.3 v
GM76FS216 -(I) 23 2.5 2.7
GM76FR216-(I) 1.8 2.0 2.2
GMT76FV216 ~(I) 2.2

VmH Input High Voltage | GM76FU216 -(I) 22 _

e *1 emrers216 -1 2.0 Veeb02 |V

GM76FR216 () 16

\%8 Input Low Voltage All Product -0.2%% - 04 A%

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

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

CS | OE (WE (LB | UB 1/01 ~1/08 1/09 ~1/016 Vee Current

H X X X X Not Selected Not Selected Icesl, Teces2

L L Read Read Icc, Iecl, Iec2

L L H L H Read High -Z Icc, Iecl, Iec2

H L High -Z Read Icc, Iecl, Iec2

L L Write Write Icc, Iecl, Iec2

L X L L H Write Not Write/High - Z | Icc, Iccl, Iec2

H L Not Write/High - Z Write Icc, Iecl, Iec2

H H X X High-Z High-Z Icc, Iccl, Iec2

X X H H High -Z High -Z Icc, Iecl, Iec2

*Note: X means don't care(Must be high or low states)

Capacitance (f=1MHz, Ta=25°C)

Symbol Parameter Test Conditions Min Max Unit
Cw Input Capacitance Vi=0V - 8 pF
Cro Output Capacitance Vo=0V - 10 pF

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

AC Operating Characteristics

Test Conditions (Commercial Product :Ta = 0 ~ 70 °C, Industrial Product : Ta = -40 ~ 85 °C)

Parameter Value
Input Pulse Level 0.4 to 2.2V for Vee=3.3V,3.0V 2.5V
0.4 to 1.8V for Vce=2.0V
Input Rise and Fall Time Sns

1.5V for Vee=3.3V,3.0V
1.1V for Vee=2.5V

Input and Output Timing Reference Levels
0.9V for Vec=2.0V

CrL=100pF + 1TTL Load or

Output Load 30 pF + 1TTL Load
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DC Operating Characteristics

Symbol Parameter Conditions Min | Typ | Max | Unit
Lo Input Leakage Current Vi =Vss to Vee -1 - 1 uA
Iow Output Leakage Current CS = Vi or UB=Vmor [B=Vmn 1 1 A

or WE=VworOE = Vi, Vss <Vour «Vee ) ) u
-1.0mA at Vee=3.3V 2.4
Von High Level Output Voltage| [qqg -1.0mA at Vce=3.0V 22 - - A"
-0.5mA at Vcc=2.5V 2.0
-0.44mA at Vee=2.0V L6

2.1mA at Vee=3.0/3.3V
Vou | Low Level Output Voltage| o, | 0.5mA at Vee=2.5V S I P

0.33mA at Vce=2.0V

Icc Operating Supply Current | CS =V, ) ) 10 mA
Vi = Vm or Vi, Iour = 0mA
TS =V Vee=3.3V @55ns _ _ 60
Tcer Vn=Vmor Vi , | Vee=3.0V@55ns - - 50
Tour = OmA mA
Average Operating Current teycle = Min, cycle Vee=2.5V @70ns _ _ 30
Vee=2.0V @100ns - - 25
CS1=02V,
Icc Vv =Vee- 0.2V or 0.2V - - 10 mA
Tour = 0mA, teycle = lus
Teest Standby Current(TTL) CS = Vu - - 0.3 mA
I — . .
€2 | Standby Current(CMOS) 08> Vee 0.2V SL 2 | A
LL - - 10
AC Test Load Conditions.
__Vm
1. Including scope and jig capacitance
2.R1=3070 Q, R2=3150 Q
3. VtM=2.8V for Vec=3.0V/3.3V R1
V1m=2.3V for Vce=2.5V
V1tm=1.8V for Vcec=2.0V
4.CL=100pF + 1TTL ( 70ns @3.3/3.0V, 85ns @2.5V,120ns @2.0V) CL R2
30pF + 1TTL ( 55ns @3.3/3.0V, 70ns @2.5V, 100ns @2.0V) T
5pF + ITTL (For tCLZ1,tCLZ2,tOLZ,tCHZ1 J7
{CHZ2,tOHZ,tWHZ,tOW)
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AC Operating Characteristics

Read Cycle (Commercial Product :Ta =0 ~ 70 °C, Industrial Product : Ta = -40 ~ 85 °C)
55ns 70ns 85ns
Symbol Parameter Unit
Min | Max Min | Max Min | Max
(re Read cycle time 55 - 70 - 85 - ns
taa Address access time - 55 - 70 - 85 ns
{co Chip select access time (CS) - 55 - 70 - 85 ns
(Ba Byte enable access time (U_B, 173) - 30 - 35 - 45 ns
{oE Output enable access time (OF) - 30 - 35 - 45 ns
tcez | Chip select to low - Z output (CS) 5 - 5 - 10 - ns
torz | Output enable to low - Z output (OE) 5 - 5 - 5 - ns
(eriz | Byte eanble to low - Z output (UB,LB) 5 - 5 - 5 - ns
tcaz | Chip select to high - Z output (CS) 0 20 0 25 0 30 ns
torz | Output enable to high -Z output (OE) 0 20 0 25 0 30 ns
teaz | Byte enable to high - Z output (UB, LB) 0 20 0 25 0 30 ns
ton Output hold time 5 - 10 - 10 - ns

Write Cycle

Symbol Parameter S5ns 70ns 83ns Unit
Min | Max | Min | Max | Min | Max
twe Write cycle time 55 - 70 - 85 - ns
tew Chip select to end of write 50 - 65 - 75 - ns
(Bw Byte enable to end of write 50 - 60 - 70 - ns
(aw Address valid to end of write 50 - 60 - 70 - ns
(as Address setup time 0 - 0 - 0 - ns
twp Write pulse width 45 - 50 - 60 - ns
twr Write recovery time 0 - 0 - 0 - ns
(ow Data to write time overlap 25 - 30 - 35 - ns
(or Data hold from write time 0 - 0 - 0 - ns
twrz 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 ~ 85 °C)
100ns 120ns
Symbol Parameter Unit
Min |Max | Min | Max
(re Read cycle time 100 - 120 - ns
taa Address access time - 100 - 120 ns
{co Chip select access time (CS) - 100 - 120 ns
(Ba Byte enable access time (U_B, 173) - 50 - 60 ns
{oE Output enable access time (OF) - 50 - 60 ns
tcez | Chip select to low - Z output (CS) 10 - 10 - ns
torz | Output enable to low - Z output (OE) 5 - 5 - ns
(eriz | Byte eanble to low - Z output (UB,LB) 5 - 5 - ns
tcaz | Chip select to high - Z output (CS) 0 35 0 35 ns
torz | Output enable to high -Z output (OE) 0 35 0 35 ns
teaz | Byte enable to high - Z output (UB, LB) 0 35 0 35 ns
ton Output hold time 15 - 15 - ns
Write Cycle
Symbol Parameter 1ons 120ns Unit
Min Max | Min | Max
twe Write cycle time 100 - 120 - ns
tew Chip select to end of write 80 - 100 - ns
(Bw Byte enable to end of write 80 - 100 - ns
(aw Address valid to end of write 80 - 100 - ns
(as Address setup time 0 - 0 - ns
twp Write pulse width 70 - 80 - ns
twr Write recovery time 0 - 0 - ns
(ow Data to write time overlap 40 - 50 - ns
(or Data hold from write time 0 - 0 - ns
twrz Write to output in high - Z 0 30 0 35 ns
tow Output active from end of write 10 - 10 - ns
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Timing Waveforms

Read Cycle (1) (CS=O0E =V, WE =V, UB and, or LB = V1)
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Write Cycle (1) (WE Controlled)
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Write Cycle (2) (CS Controlled)
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Write Cycle (3) (UB, LB Controlled)

s S—
- XXX v
- )

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 carliest 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
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Data Retention Characteristics

Symbol Ttem Test Condition Min | Typ | Max | Unit

Veer Data Retention Supply Voltage CS >Vee02 V 1.5 - 3.6 \
Vee=2.0V LL - - 10

Iecr Data Retention Current _CC ’ gL ) ) 5 uA
CS 2Vcc-02 V

tepr Chip Select to Data Retentiom Time | See data retention 0 - - ns

- - waveform
tr Operation Recovery Time tre D - - ns

1) trc = Read cycle time

* Data Retention Waveform

_ tecor | Data Retention Mode | [5
Vee < >l »|<
30/2T/231.8V e fereee e N
Ve e NN e
Y | EECTTRTRRT W A
CS >Vcc-02V
TS
OV -rreeeeeeemeeeee e
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Package Dimensions

44 TSOP-II
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#23

Unit: Inches (mm)
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