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512K x 8
SRAM

A0~18
/OE
/WE

/CS1

/CS2

/CS3

/CS4

D0~7

512K x 8
SRAM

512K x 8
SRAM

512K x 8
SRAM

Description Signal 

Address Input A0~A18 

Data Input/Output D0~D7 

Chip Select /CS1~4 

Write Enable /WE 

Output Enable /OE 

No Connect NC 

Power VCC 

Ground GND 
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 Pinout (Top View)

A4

1 2 3 4 5 6

A

B

C

D

E

F

G

H

/CS1

A2 A0 A17 A15 NC

/CS2

D0

VCC

VSS

D3

NC

NC

A1 A16 NC NC

/CS3

/CS4

A9

NC

NC

A12A10A8A6

D4

VCC

VSS

D7A3 /OE NC

D1 A18 D6

D5

A14

D2 NC

NC A5 A13

/WE

NC

A7 A11

Note : Pinout shows top view,
 balls facing down.

Pin A1 Ident.
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Parameter Symbol Test Condition Min Typ Max Unit 

Input Leakage Current ILI VIN=VSS to VCC -8 - 8 µA 

Output Leakage Current ILO /CS=VIH or /OE=VIH or /WE=VIL, 
VOUT=VSS to VCC -8 - 8 µA 

Operating Supply Current ICC1 
Min. Cycle, 100% Duty 
/CS=VIL, VIN=VIH or VIL, IOUT=0mA - - 360 mA 

Standby Supply Current ISB Min. Cycle, /CS=VIH - - 240 mA 

 ISB1 
f=0MHz, CS>VCC-0.2V, 
VIN>VCC-0.2V or VIN<0.2V - - 60 mA 

Output Voltage VOL IOL=8.0mA - - 0.4 V 

 VOH IOH=-4.0mA 2.4 - - V 

 

Parameter Symbol Min Typ Max Unit  

Supply Voltage VCC 4.5 5.0 5.5 V  

Input High Voltage VIH 2.2 - VCC+0.5 V  

Input Low Voltage VIL -0.3 - 0.8 V  

Operating Temperature TA 0 - 70 OC  

 TAI -40 - 85 OC (I Suffix) 

 

Parameter Symbol Min  Max Unit 

Voltage on any pin relative to VSS VT -0.5 to +7.0 V 

Power Dissipation PT  2  W 

Storage Temperature TSTG -55 to +150 OC 
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166Ω

30pF

I/O Pin

1.76V
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/CS1 /CS2 /CS3 /CS4 /WE /OE Mode I/O Pin 
Supply 
Current 

H H H H X X Not Select High-Z ISB,ISB1 

X X X X H H 
Output 
Disable High-Z ICC 

L H H H H L Read DOUT ICC 

H L H H H L Read DOUT ICC 

H H L H H L Read DOUT ICC 

H H H L H L Read DOUT ICC 

L H H H L X Write DIN ICC 

H L H H L X Write DIN ICC 

H H L H L X Write DIN ICC 

H H H L L X Write DIN ICC 

 

Parameter Symbol Test Condition Typ max Unit 

Input Capacitance CIN VIN=0V - 40 pF 

I/O Capacitance CI/O VI/O=0V - 40 pF 
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 015 020  

Parameter Symbol Min Max Min Max Units 

Read Cycle Time tRC 15 - 20 - ns 

Address Access Time tAA - 15 - 20 ns 

Chip Select Access Time tCO - 15 - 20 ns 

Output Enable to Output Valid tOE - 7 - 9 ns 

Output Hold From Address Change tOH 3 - 3 - ns 

Chip Selection to Output in Low Z(4) tLZ 3 - 3 - ns 

Output Enable to Output in Low Z(4) tOLZ 0 - 0 - ns 

Chip Deselection to Output in High Z(3) tHZ 0 7 0 9 ns 

Output Disable to Output in High Z(3) tOHZ 0 7 0 9 ns 

 

 015 020  

Parameter Symbol Min Max Min Max Units 

Write Cycle Time tWC 15 - 20 - ns 

Chip Selection to End of Write tCW 12 - 15 - ns 

Address Valid to End of Write tAW 12 - 15 - ns 

Address Setup Time tAS 0 - 0 - ns 

Write Pulse Width tWP 10 - 12 - ns 

Write Recovery Time tWR 0 - 0 - ns 

Write to Output in High Z tWHZ 0 7 0 9 ns 

Data to Write Time Overlap tDW 7 - 9 - ns 

Data Hold time from Write Time tDH 0 - 0 - ns 

Output Active from End of Write tOW 3 - 3 - ns 
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Previous Data Valid Data Valid

Address

Data Out

tRC

tAAtOH

Address

Data Out Valid Data

tRC

tAA

tCO

tOLZ

tLZ(4,5)

tHZ(3,4,5)

tOHZ

tOH

/CS

/OE

NOTES(READ CYCLE)
1. /WE is high for read cycle.
2. All read cycle timing is referenced from the last valid address to the first transition address.
3. tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit condition and are not referenced to VOH or
 VOL levels.
4. At any given temperature and voltage condition, tHZ(Max.) is less than tLZ(Min.) both for a given device and from device to
 device.
5.  Transition is measured ±200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested.
6. Device is continuously selected with /CS=VIL.
7. Address valid prior to coincident with /CS transition low.
8. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle.

tOE
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Valid Data

Address

/OE

/CS

Data In

Data Out

tWC

tAW tWR(5)

tCW(3)

tAS(4) tWP(2)

tDW tDH

tOHZ(6)

High Z

High Z(8)

/WE

NOTES(WRITE CYCLE)
1. All write cycle timing is referenced from the last valid address to the first transition address.
2. A write occurs during the overlap of a low /CS and /WE. A write begins at the latest transition /CS going low and /WE going low ;
 A write ends at the earliest transition /CS going high or /WE going high. tWP is measured from the beginning of write to the end of
 write.
3. tCW is measured from the later of /CS going low to end of write.
4. tAS is measured from the address valid to the beginning of write.
5. tWR is measured from the end of write to the address change. tWR applied in case a write ends as /CS or /WE going high.
6. If /OE, /CS and /WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of opposite phase
 of the output must not be applied because bus contention can occur.
7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle.
8. If /CS goes low simultaneously with /WE going or after /WE going low, the outputs remain high impedance state.
9. Dout is the read data of the new address.
10. When /CS is low I/O pins are in the output state. The input signals in the opposite phase leading to the output should not be
 applied.
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/CS

Address

Data In

Data Out

tWC

tAW tWR(5)

tCW(3)

tAS(4) tWP(2)

tWHZ(6)

High Z

High Z(8)

/WE

Valid Data

tDW tDH

tOW (10) (9)

NOTES(WRITE CYCLE)
1. All write cycle timing is referenced from the last valid address to the first transition address.
2. A write occurs during the overlap of a low /CS and /WE. A write begins at the latest transition /CS going low and /WE going low ;
 A write ends at the earliest transition /CS going high or /WE going high. tWP is measured from the beginning of write to the end of
 write.
3. tCW is measured from the later of /CS going low to end of write.
4. tAS is measured from the address valid to the beginning of write.
5. tWR is measured from the end of write to the address change. tWR applied in case a write ends as /CS or /WE going high.
6. If /OE, /CS and /WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of opposite phase
 of the output must not be applied because bus contention can occur.
7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle.
8. If /CS goes low simultaneously with /WE going or after /WE going low, the outputs remain high impedance state.
9. Dout is the read data of the new address.
10. When /CS is low I/O pins are in the output state. The input signals in the opposite phase leading to the output should not be
 applied.



����������	�
������
�����

-������,����.

�#���?�����(����+�

/CS

Address

Data In

Data Out

tWC

tAW tWR(5)

tCW(3)

tAS(4) tWP(2)

tWHZ(6)

High Z

High Z(8)

/WE

Valid Data

tDW tDH

tLZ

High Z

High Z

NOTES(WRITE CYCLE)
1. All write cycle timing is referenced from the last valid address to the first transition address.
2. A write occurs during the overlap of a low /CS and /WE. A write begins at the latest transition /CS going low and /WE going low ;
 A write ends at the earliest transition /CS going high or /WE going high. tWP is measured from the beginning of write to the end of
 write.
3. tCW is measured from the later of /CS going low to end of write.
4. tAS is measured from the address valid to the beginning of write.
5. tWR is measured from the end of write to the address change. tWR applied in case a write ends as /CS or /WE going high.
6. If /OE, /CS and /WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of opposite phase
 of the output must not be applied because bus contention can occur.
7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle.
8. If /CS goes low simultaneously with /WE going or after /WE going low, the outputs remain high impedance state.
9. Dout is the read data of the new address.
10. When /CS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output should not be
 applied.



����������	�
������
������

�
�
���

��

���	��

10.00 Max.

8.
00

 M
ax

.

3.50 Max.

Top View

Pin A1 Ident.

1.00+0.07
CL

1.00+0.07

CL

A1

H6

Bottom View

O  0.4 0.32

�"�����/���0#���1����'

General Reliability Data 

High Temperature Operating Life 125OC / 6V 1000hrs 

High Temperature Storage Life 150OC / 1000hrs 

Autoclave 121OC / 100% RH / 168hrs 

Temperature Cycling -55 ~ 125OC / 1000 cycles 

Moisture Sensitivity JEDEC Level3 30OC / 60% RH / 192hrs 

OJA Thermal Performance 30 ~ 45OC/Watt 
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