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4 Description

The PUMA67S4000/A is a 4Mbit CMOS High
Speed Static RAM organisedas 128k x32ina
JEDEC J-leaded Ceramic Surface Mount
Substrate. The output widthis user configurable to
8, 16 or 32 bitsandis available with two pinouts, a
singie WE or version AwithWE1-4. Access times
availableare 45ns, 55nsand 70ns. It has a low
power standby of 44mW And is 3.0V battery back-
up compatible. All inputs and outputs are TTL
compatible.

Allversions can bescreened in accordance with
MIL-STD-883 or withBS9400 requirements.

.

4,194,304 bit CMOS High Speed Static RAM
Features

» JEDEC68'J' Ceramic Surface Mount Substrate,

FastAccess Timesof45/55/70ns.

availableintwo pinouts : Single WE is standard
version, WE1~4is A version.

User Configurableas 8 / 16 / 32 bitwide output.
Operating Power 688/1045 /1760 mW (Max)
Low Power Standby 44 mW (Max). - L Version
3.0V Battery Back-up Capability.

TTLCompatible Inputs and Outputs.

Equal Access and Cycle Times.

VAN

) a
rok Diagram (see page 7 for A Block Diagram) Pin Definition (see page 7 for A pinout)
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Pin Functions
A0~A16 Addressinputs DO~D31 Data Inputs/Outputs
CS1~4 ChipSelects OE OutputEnable
WE WriteEnable (WE1~4for Aversion) NC No Connect
V.. Power(+5V) GND Ground
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DC OPERATING CONDITIONS
Absolute Maximum Ratings .~

VoltageonanypinrelativetoV_ @ vV, -05Vto+7 V

Power Dissipation P, 4 W
Storage Temperature T 55t0+150 °C

Notes (1) Stressesabove thoselisted maycause permanent damage. Thisisastress ratingonly and functional operation
ofthe deviceat these or any other conditions above those indicated in the operational sections of this specification
is notimplied. Exposure to absolute maximum rating conditions for extended periods may affectdevice reliability.

(2) Pulsewidth: -3.0Vforlessthan 20ns.

Recommended Operating Conditions

min typ max
Supply Voltage Ve 45 50 55 Vv
Input HighVoltage Vi, 2.2 - 58 v
Input Low Voltage Vi -0.3 . 08 \
Operating Temperature T, 0 - 70 C
T, 40 - 85 "C(Suffix 1)
T -55 - 125 "C (Suffix M, MB)

DCElectrical Characteristics (V,.=5V+10%,T,=-55°Cto+125°C)

Parameter Symbol Test Condition min typ  max Unit
InputLeakage Current Address,OEWE I, V, =0VtoV,, 8 - 8 uA
CS1~4WEl~4 1, V,=0VtoV. -2 . 2 pA
Output Leakage Current 8bit 1, 6§<2>=V,H,O_E=V|H orWE=V,,V, ,=0VtoV, -8 - 8 pA
Operating Supply Current 32bit I, CS®@=V,,I,=0mA,I/P'sstatic - - 320 mA
16bit 1., Asabove - - 190 mA
8bit |, Asabove - - 125 mA
Average Supply Current 32bit |, Min.cycle,l ,=0mA, 1009 DDuty - - 480 mA
16bit 1., Asabove - - 270 mA
8bit 1., Asabove . - 166 mA
Standby SupplyCurrent  TTLlevels I Cs@= Vi . - 60 mA
‘LVersion Il CS®2V,-0.2V,V, =V, 0rV, Min.cycle - 004 8 mA
OutputVoltage Low Vo 1,=80mA : : 04 Vv
Output Voltage High Vou lon=-4.0mA 24 v

Notes: (1) TypiabalesareatV,.=5.0V,T,=25'Cand specified loading.

(20 CSabove is accessed through CST~4 (and WE is accessed by WE 1~4 on the PUMA 67S4000A), and these
inputs must be controlled as required by the user.

Capacitance (V =5V+10%,T,=25°C) T
Parameter Symbol  Test Condition lyp max Unit

Input Capacitance Address, OE Cha V=0V - 38 pF
WEL~4®,CS1-4 Gy Vin =0V . 17 pF These parameters are
170 Capacitance DO~D31 Cio Vi,0=0V : B pF calculated, not measured.

Note: (1) On the standard module WE = 38pF max.

Mosaic Semiconducior, Inc., 7420 Carroll Rd. Sufte 300, San Diego,CA 92121 Tel:619.271.4565 Fax. 613 271.6058
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Operating Modes

The Table below shows the logic inputs required to control the operating modes of each of the SRAMs on the
PUMA 6754000 or PUMA 67S4000A modules.

Mode CS |OE |WE | V_Current | 1/OPin | Reference Cycle
Not Selected 1 | X | X lsgrlsay HighZ | PowerDown
OutputDisable 0 1 1 lec HighZ
Read 0| 0 1 lec Doy | ReadCycle
Write O X |0 lec Dy Write Cycle
1=V,
0=V,
X =Don'tCare

Note: CSaboveisaccessed through CS1~4(and Vﬁby WE1~40nthe PUMA 67S4000A). For correctoperation, CS1~ 4
(and WE1~4)must operate simultaneously for 32 bitoperation, in pairs for 16 bitoperation, or singlyfor8bitoperation.

[Libfw V.. Data Retention Characteristics - L Version Only (T,=-55°C to +125°C)

Parameter Symbol Test Condition min typ max Unit
V. for Data Retention Vo  CS1~42V 0.2V 20 . -V
Data Retention Current lecor  Veo=3.0V,CS1~42>V 0.2V, V, >0V . - 30 mA
ChipDeselectto DataRetention t,.  SeeRetention Waveform 0 - - ns
Operation Recovery Time t, See Retention Waveform tee - . ns
AC Test Conditions L " Output Load :

*|nput pulse levels: 0.0Vt0 3.0V VO Pin 1669

*Inputriseandfall times: 5 ns st
*Inputand Output timing reference levels: 1.5V 30pF ’
W, =5v+10%

*PUMA module is tested in 32 bit mode.

Wosac Sanwconductor,Inc.. 7420 Carrol 15d. Sue X060, San Tiego, CA 52127 Tel B10.271.4555 Fax: 613 2711 5058
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AC OPERATING CONDITIONS
ReadCyce

Parameter Symbol min max min max min max  Units
Read Cycle Time te 45 . 5 70 . ns
Address Access Time [ . 45 %5 70 ns
Chip Select Access Time®@ tacs 45 %5 70 ns
OutputEnable to Output Valid toe . 5 . 0 - 40 ns
Output Hold from Address Change tou 5 5 5 ns
Chip Selectionto Outputin LowZ tes 5 5 5 ns
Output Enable to Outputin LowZ tos 0 . 0 - 0 - ns
Chip Deselection to Outputin High Z® tenz 0 20 0 s} 0 0 ns
Output Disable toOutputinHighZ®  t . 0 5 0 30 0 35 ns
Write Cycle e

45 55 70
Parameter Symbol  min max min max min max  Unit
Write Cycle Time tye 45 %5 70 ns
Chip Selection to End of Write tew 40 45 %5 ns
Address Valid to End of Write taw 40 45 55 ns
Address Setup Time s 0 0 0 ns
Write Pulse Width tye 35 40 80 ns
Write Recovery Time tm 3 - 3 - 3 - ns
Write to Outputin HighZ L 0 20 0 5 0 30 ns
Data to Write Time Overlap tow 20 25 0 ns
Data Hold fromWrite Time ton 0 0 0 ns
OutputActive from End of Write tow 5 5 5 ns

michmiconductor. Inc., 1420 Caioll Ra. Suite 300, SanDiego, CA 92121
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Read Cycle Timing Waveform@»
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Notes: .
(1> During the Read Cycle, WE is high for the PUMA 6754000 module and WE1~4 are high for the PUMA 67S4000A
module.

(2) Addressvalid priortoor coincidentwith CS1~4 transition Low.

() t,,andt,,,aredefinedas the time atwhich the outputs achieve the open circuit conditions and are not referenced
tooutputvoltage levels. These parameters are sampled and not 100% tested.
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Note: On the PUMA 67S4000A, WE refers to WE 1~4.

“ouu:mauﬁor. nc., 7320 Canoll Rd. Surte 300, Sanbiego, CA 92121

Tel. 5192714555 Fax. 615,271 8058
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Write Cycle No.2 Timing Waveform

tWC
| _—
Address X >{
faw twr(2)
e N %
P\ Y/
lewig
tas(y ;
WP (1)
WE 4 t
N /‘ OH
fwizss) _tOL.‘ @) 7
High-Z
Dout
tow tom
High-2Z .
Din o Data Valid >_

Note: On the PUMA 67S4000A, WE refers to WE 1~4.

AC Characteristics Notes

(1) A write occurs during the overlap (t,.)ofa low CS and a low WE.
(2) t,zis measured from the earlier of CS or WE going high to the end of write cycle.
(3) Duringthis period, 1/0 pins are in the output state. Input signals out of phase must not be applied.

(4) IftheCSlowtransition occurs simultaneously with the WE low transition or after the WE low transition, outputs remain
in a high impedance state.

(5) OEiscontinuously low. (OE=V,)

(6) Dy isinthe same phase as written data of this write cycle.

(7) Dy, is the read data of nextaddress.

(8) 11CTis low duringthis period, 1/0 pins are inthe outputstate. Input signals outof phase must notbe applied.

(9) t,,andt, aredefinedas thetimeatwhich theoutputs achieve the open circuit conditions and are not referenced to
outputvoltage levels. These parameters are sampled and not 100% tested.

CS refers to CST~4. WE above refers to WE on the PUMA 6754000 and WET~Z on the PUMA 67S4000A

|Low V. Data Retention Timing Waveform
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Mosaic Bemiconductor, Inc.. 7420 Carrl Rd, Suite 300, San Diego, CA 02121 T:619.271 4565 Fax 6192716058

6

M 5353379 0002529 152 M




PUMA 6754000/A-45/55/70 ISSUE 4.0 : March 1996

Pin Definition version"A™ .~ -
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SCREENING

Mu|t|Ch|p Screemng Flow for hlgh reliability product isinaccordance with Mil-883 method 5004

MB MULTICHIP MODULE SCREENING FLOW
\ SCREEN TES TME THOD i LEVEL 3

Visual and Mechanical

Internalvisual 2010 Condition Bor manufacturers equivalent 100%,

Temperature cycle 1010 Condition C(10Cycles,-65°Cto +150°C) 100%

Constantacceleration 2001 Condition B(Y1 &Y2)(10,000g) 100%,

Burn-In

Pre-Burn-in electrical Per applicable device specifications at T,=+25°C 100%

Burn-in T,=+125°C,160hrs minimum. 100%

Final Electrical Tests Per applicable Device Specification

Static(DC) a)@ T,=+25°Cand power supply extremes 100%
b) @ temperature and power supply extremes 100%

Functional a)@T,=+25°Cand power supply extremes 1009,
b)@ temperature and power supply extremes 1009,

Switching(AC) a)@T,=+25°Cand power supply extremes 100%
b)@ temperature and power supply extremes 100%

PercentDefective allowable (PDA) Calculated atpost-burn-inatT,=+25°C 10%

Hermeticity 1014

Fine Condition A 100%

Gross ConditionC 100%

Quality Conformance Per applicable Device Specification Sample

External Visual 2009 Pervendor or customer specification 100%

MosaicSemiconductor, Inc., 1420 Canall Rd. Suite 300, San Diego, CA 52121
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OrderingInformation .

PUMA67S4000ALMB-45
l_‘_ Speed 45 = 45ns
55 = 55ns
70 = 70ns

Temp.range/screening Blank = Commercial Temperature
| = Industrial Temperature
M = Military Temperature
MB = Screenedinaccordance with

MIL-STD-883
Power Consumption Blank = Standard Power
L = LowPower
Special Features Blank = Standard part, single WE.
A = Four WE pins.
MemoryOrganisation S4000 = 128Kx 32 SRAM configurable
as256Kx16and512Kx8
Package PUMAG67 = 68pin"J)" Leaded Ceramic.
osaic. uctor, Inc., T . Surte 300, SanDrego, 121 T 515.271 4565 Fax 619.271 5058
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