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FIGURE 1 — Pin Configuration
1/O0-31 Data Inputs/Outputs
Ac-16 Address Inputs
WE Write Enable
CSi4 Chip Selects
OE Output Enable
Ve Power Supply
GND Ground
Pin Description
. Cs, s, €8, Cs.
WE
OE ? b !
Ac-Are —977 Ml A 1 ]
128K x 8 128K x 8 128K x 8 128K x 8
8 8 8 8
1/Q0-7 1/Qa-15 1/Q16.23 1/Q24-31
FIGURE 2 — Block Diagram

WS-128K32-XG4X

Advanced*
4 Megabit CMOS SRAM Module

FEATURES

M Access Times of 25nS to 120nS
B 68 lead, 35 mm Gull Wing Ceramic QFP

N User Configurable as 128Kx32,
256Kx16 or 512Kx8

Battery Back-Up Operation

Commercial, Industrial and Military
Temperature Ranges

TTL Compatible Inputs and Outputs
Low Power CMOS Fully Static Design
5 Volt Power Supply

Built in Decoupling Caps and Multiple
Ground Pins for Low Noise Operation

DESCRIPTION

The White Technology WS-128K32-XG4X
is a 4-megabit CMOS SRAM module organized
as 128K words by 32 bits; 256K x 16 or 512K x
8. The module is constructed on a ceramic
substrate, hermetically sealed with a welded
metal cover, on a 35mm square gull wing pack-
age, utilizing four 128K x 8 SRAM devices.

The WS-128K32-XG4X is available with ac-
cess times of 25 to 120nS over the military
temperature ranges.

* This data sheet describes a product under
development and is subject to change without
notice.
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ABSOLUTE MAXIMUM RATINGS

TRUTH TABLE

Parameter Symbol | Commercial | Military | Unit CS |OFE |WE| Mode Data 1/0 Power o]
Operating Temperature Ta Oto+70 | -55t0+125 | °C H| X[ X Standby High Z Standby (deselect/power down)
Storage Temperature Tsta -4010+85 | -65to+150 | °C L|ILI|H Read Data Out Active
Signal Voltage Relative to GND | Vg -05t0+7.0 ] -05t047.0 v L|IHIH Read High Z Active (deselect)
L XL Write Data In Active
RECOMMENDED OPERATING CONDITIONS
Parameter Symbol Min Max Unit CAPACITANCE
Supply Voitage Vee 45 55 v (@Tha =25°C)
::Ez: [‘ﬂ‘mt;: VYIL:{‘) _225 chof80.3 ¥ Parameter Symbol Condition Max | Unit
Operating Temp. (Mil.) Ta 55 125 °C Input Capacitance Cin Vin =0V, f = 1.0MHz 30 | pF
(1) ViL (min.) = 3.0V for pulse width less than 20nS. Output Capacitance | Cout |  Vour =0V f=10MH: 30 | oF
This parameter is guaranteed by design but not tested.
DC CHARACTERISTICS
(Vec=5V, Vss = 0V, Ta = -55°C TO 125°C)
Parameter Sym Conditions -25 -35 -45 -55 Units
Min Max | Min Max | Min Max | Min Max
Input Leakage Current Ll Vee = Max, Vin = GND or Ve 15 15 15 15 pA
Output Leakage Current Lo TS = Vin, OF = Vix, VouT = GND to Vco 15 15 15 15 yA
Operating Supply Current x 32 Mode |lec x 32 | TS = Vit, OF = Vix, Duty Cycle = Max 400 400 350 350 mA
Operating Supply Current x 16 Mode {lcc x 16 | €S = Vit OE = ViH, Duty Cycle = Max 280 280 250 250 mA
Operating Supply Current x 8 Mode | lccx 8 | €S = ViL, OF = Viw, Duty Cycle = Max 150 150 130 130 mA
Standby Current Is8 CS = Ve, OF = Vin, Duty Cycie = Max 60 60 40 35 mA
Output Low Voltage VoL loL = BmA, Vce = Min 0.4 04 v
loL=2.1mA, Vce = Min 04 04 v
Output High Voltage VoH loH = -4.0mA, Vce = Min 2.4 24 v
lok = -1.0mA, Vce = Min 24 24 v
Parameter Sym Conditions -70 -85 =100 -120 Units
Min Max { Min Max [ Min Max [ Min Max
Input Leakage Current [T} Vee = Max, Vin = GND or Vee 15 15 15 15 A
Output Leakage Current Ito | CS = Vin, OF = Vix, VouT = GND to Voc 15 15 15 15 uA
Operating Supply Current x 32 Mode | lcc x 32| €S = Vi, OF = Vix, Duty Cycle = Max 300 300 250 250 mA
Operating Supply Current x 16 Mode | lcc x 16| €S = Vit, OE = Vix, Duty Cycle = Max 225 225 200 200 | mA
Operating Supply Current x 8 Mode | Iccx 8 | CS = ViL, OF = Vin, Duty Cycle = Max 120 80 70 70 mA
Standby Current Is8 | CS=Vce, OF = Vib, Duty Cycle = Max 7 7 5 5 mA
Output Low Voltage VoL loL=2.1mA 04 0.4 0.4 0.4 \
Output High Voltage VoH I0H = -1.0mA 24 2.4 24 2.4 v
AC TEST CONDITIONS
Current Source _ l o Parameter Typ. Unit
Input Puise Levels ViL=0 Vin=30 v
N Input Rise and Fall 5 ns
k Input and Qutput Reference Level 1.5 v
... :::FT' N S :/E;;;rs\s/upp’y) Qutput Timing Reference Level 15 v
off =
4(‘ ) % Notes:
Vz is programmable from -2V to +7V
[ om toL & lox pragrammable from 0 to 16mA
Current Source Tester Impedance Zo=75Q
Vz is typically the midpaint of Vo and Vot (i.e. (2.4 + 0.4)/2 = 1.4V)
loL & lonare adjusted to simulate a typical resistive load circuit.
FIGURE 3 — AC Test Circuit ATE Tester Includes Jig Capacitance
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AC ELECTRICAL CHARACTERISTICS
(Vcc = 5.0V, Vss = 0V, Ta= -55°C TO 125°C)

ameter Symbol =25 =35 45 55 Units
Read Cycle Min Max Min Max Min  Max Min  Max
Read Cycle Time tRC 25 35 45 55 nsS
Address Access Time tAA 25 35 45 55 nS
Data Hold from Address Change toH 4 4 4 4 nS
Chip Select Access tacs 25 35 45 55 nS
Output Enable to Output Valid toe 15 20 25 30 nS
Chip Select to Output in Low Z tcLz 5 5 nS
Qutput Enable to Output in Low Z toLz 0 nS
Chip Deselect to Output in High Z tcHz: 12 15 20 25 nS
Output Disable to Output in High Z toHZ' 12 15 20 25 nS

1. This parameter is guaranteed by design but not tested.
Parameter Symbol =70 -85 -100 -120 Units
Read Cycle Min  Max Min Max Min Max Min Max
Read Cycle Time tRC 70 85 100 120 nS
Address Access Time taa 70 85 100 120 nS
Data Hold from Address Change toH S 5 5 5 nS
Chip Select Access tacs 70 85 100 120 nS
Output Enable to Qutput Valid toe 35 40 45 50 nS
Chip Select to Qutput in Low Z tcLz 5 5 5 5 nS
Output Enable to Qutput in Low Z toLz 0 0 nS
Chip Deselect to Output in High Z tcHZ! 30 35 40 50 nS
Output Disable to Output in High Z toHZ' 30 35 40 50 nS
1. This parameter is guaranteed by design but not tested.
TIMING WAVEFORMS
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FIGURE 4 — Read Cycle Timing FIGURE 5 — Write Cycle Timing WE Controlled

1. Measured £ 200mV steady state; guaranteed by design 1. /O pins are in their output state, input signais must not be

but not tested. applied.

2. This parameter is guaranteed by design but not tested.
3. A write occurs during the overlap (twP) of alowCS and a
low WE.

White Technology, Inc. « Phoenix, AZ » (6§02) 437-1520
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AC ELECTRICAL CHARACTERISTICS
(Vcec= 5.0V, Vss=0V, Ta= -55°C TO 125°C)

Parameter Symbol =25 -35 =45 -55 Units

Write Cycle Min  Max Min Max Min Max Min  Max

Write Cycle Time twc 25 35 45 55 nS

Chip Select to End of Write tew 20 30 40 45 nS

Address Valid to End of Write taw 20 30 40 45 nS

Data to Write-Time Overlap tow 15 18 20 25 nS

Write Pulse Width twp 20 25 35 40 nS

Address Setup Time tas 0 0 0 0 nS

Write Recovery Time twR 0 0 o] 0 nS

QOutput Active from End of Write tow: 5 5 5 5 nS

Write to Output in High Z twH2z' 10 15 15 20 nS

Data Hold from Write Time toH 3 3 3 5 nS

1. This parameter is guaranteed by design but not tested.

ra el Symbo =70 -85 -100 -120 Units

Write Cycle Min  Max Min Max Min  Max Min  Max

Write Cycle Time twe 70 85 100 120 nsS

Chip Select to End of Write tcw 65 80 90 110 nS

Address Valid to End of Write taw 65 80 90 110 ns

Data to Write-Time Overlap tow 30 35 40 55 ns

Write Pulse Width twp 45 50 55 65 nS

Address Setup Time tas 5 5 5 5 nS

Write Recovery Time twR 0 0 Y] 0 nsS

Output Active from End of Write tow: 5 5 5 5 nS

Writa to Output in High Z twHz: 30 35 40 50 nS

Data Hold from Write Time toH 5 5 5 5 nsS

1. This parameter is guaranteed by design but not tested.

DATA RETENTION CHARACTERISTICS
(TA=-55°C TO 125°C)
Parameter Symbol | Conditions -25 -35 -45 -85 Units
Min Typ Max|Min Typ Max|Min Typ Max |Min Typ Max
Data Retention Supply Voitage Vor | CS3z Vcc-2V |20 55|20 55| 2.0 55 |20 55| V
Data Retention Current IccoRs Vce = 3V .3 | 6.0 .3 | 6.0 5 160 .03 32| mA
lccor2 Vee = 2V 15 ] 4 15| 4 .25 2.5 02|20 | mA
Parameter Symbol Conditions -70 -85 -100 -120 Units
Min Typ Max|Min Typ Max |Min Typ Max | Min Typ Max

Data Retention Supply Voltage Vor | CS3zVcc-2V|2.0 55|20 55 20 55 2.0 56| V

Data Retention Current IcCORY Vee = 3V 30 |1500 30 (1500 10 | 1100 10 (1500 HA
lccor2 Vece = 2V 20 [1000 20 1000 7 | 750 7 |1000| pA

White Technology, Inc. ® Phoenix, AZ « (602) 437-1520
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FIGURE 6 — Package Dimensions
DETAIL *A" ORDERING INFORMATION
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SPECIAL PROCESSING:
E = Rad Tolerant Die

DEVICE GRADE:
C = Commercial, 0 to 70°C
t = Industrial, -40°C to 85°C
M = Miiitary, -55°C to 125°C

PACKAGE TYPE:
Gd = Ceramic 35 mm Quad Flat Pack - Gull Wing

ACCESS TIME iN nS

ORGANIZATION, 128Kx32
User configurabie as 256Kx16 or 512Kx8

SRAM
WHITE TECHNOLOGY

P

“This data has been carefully checked and is believed to be accurate.
The information contained herein is not intended lo and does not create
any warranty of merchantability or fitness for a particular purpose. White
Technology reserves the right to change specifications at any time
without notice.*

W White Technology, Inc.

A wholly owned subsidiary of Bowmar Instrument Corporation

4246 East Wood Street Phoenix, Arizona 85040
Tel: 602-437-1520 Fax: 602-437-9120
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