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4 Description

The PUMAG67S4000/A is a4Mbit CMOS High
Speed Static RAM organised as 128kx 32ina
JEDEC J-leaded Ceramic Surface Mount
Substrate. The output widthis user configurable to
8, 16 or 32 bitsandis available with two pinouts, a
single WE or version A withWE1-4. Access times
availableare 45ns, 55ns and 70ns. Ithas a low
power standby of 44mW And is 3.0V battery back-
up compatible. All inputs and outputs are TTL
compatible.

Allversions can be screenedin accordance with
MIL-STD-883 or withBS9400 requirements.

-

4,194,304 bit CMOS High Speed Static RAM

Features

FastAccess Timesof45/55/70ns.

+ JEDEC®68'J' Ceramic Surface Mount Substrate,

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

User Configurableas 8 / 16 / 32 bitwide output.

Operating Power 688/ 1045 /1760 mW (Max)
Low Power Standby 44 mW (Max). - L Version
3.0V BatteryBack-up Capability.

TTL Compatible Inputs and Outputs.

Equal Access and Cycle Times.

rok Diagram (see page 7 for A Block Diagram)

/

Pin Definition (see page 7 for A pinout)
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/Pin Functions
AO~A16 Addressinputs DO~D31 Data Inputs/Outputs
CS1~4 ChipSelects - OE OutputEnable
WE WriteEnable (WE1~4for Aversion) NC No Connect
\_ VYec Power(+5V) GND Ground
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ISSUE 4.0 : March 1996 PUMA 6754000/A-45/55/70

DC OPERATING CONDITIONS
Absolute Maximum Ratings ®

Voltage on any pin relativetoV_ @ A -0.5Vto+7 V

Power Dissipation P, 4w
Storage Temperature Terie 55to+150 °C

Notes (1) Stressesabove those listed may cause permanentdamage. Thisis astress ratingonly and functional operation
ofthe deviceatthese orany 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: -3.0Vforiessthan 20ns.

Recommended Operating Conditions SESER Gl e T

min typ max
Supply Voltage Ve 45 50 55 Vv
Input HighVoltage ' 2.2 - 5.8 Vv
Input Low Voltage V. -0.3 - 0.8 \
Operating Temperature T, 0 - 70 'C
T, 40 - 85 "C(Suffix )
LW -55 - 125 ‘C (Suffix M, MB)
DCElectrical Characteristics (V.,.=5V+10%,7,=-55°Cto+125°C) "
Parameter Symbol Test Condition min typ®  max Unit
Input Leakage Current Address,OE,WE |,  V,=0VtoV,, -8 - 8 uA
CS1~4WEl~4 |, V=0V to Vee -2 - 2 pA
Output Leakage Current 8bit 1, CS®=v 0E=v, orVVE=V|L,V‘,O=OV toV..-8 - 8 pA
Operating Supply Current 32bit .y, Cs@= Vi 1,0 =0mA, 1/P's static - - 320 mA
16bit 1., Asabove - - 190 mA
8bit ., Asabove - - 125 mA
Average Supply Current 32bit I, Min.cycle,l,,=0mA, 1009 Duty - - 480 mA
16bit I.,. Asabove - - 270 mA
8bit ., Asabove - - 166 mA
Standby SupplyCurrent  TTLlevels I, C___S@): Vi . - 60 mA
-LVersion I~ CS®2V_-0.2V,V,=V,0orV, Min.cycle - 004 8 mA
OutputVoltage Low Voo 1o.=8.0mA . - 04 Vv
Output Voltage High Vou loy=-4.0mA 24 v

Notes: (1) rabaliesareatV,.=5.0V,T,=25'C and specified loading.
cC A

(@ CSabove is accessed through TS1~4 (and WE is accessed by WE1~4 on the PUMA 67S4000A), and these
inputs must be controlled as required by the user.

Capacitance (V,.=5V+10%,T,=25°C)

Parameter Symbol  Test Condition lyp max Unit
InputCapacitance Address,0E  C,,  V, =0V - 38 pF
WEL~4%,C51-4  C,, Vin=0V ) 17 pF These parametersa
. re
170 Capacitance DO~D31 Cio Vio=0V ’ B pF calculated, not measured.

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

Mosaic Semiconductor,Inc., 7420 Garoll Rd. Sufte 300, SanDiego, CA 92121 Tel:619.271 4565 Fax 610 2716058
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PUMA 6754000/A-45/55/70

ISSUE 4.0 : March 1996

OperatingModes .~

The Table below shows the logic inputs required to control the operating modes of each of the SRAMSs on the
PUMA 6754000 or PUMA 6734000A modules.

OF |

Mode cS WE | V_.Current | I/OPin | Reference Cycle
Not Selected 1 X X lsarhsan HighZ | PowerDown
QOutput Disable 0 1 1 lee HighZ
Read 0 0 1 lec Dour Read Cycle
Write 0 X 0 lee Dy Write Cycle
1=V,
0= Vn_'
X=Don'tCare

Note: CSaboveisaccessed through CS1~4(and VﬁbyWE1~4 onthe PUMA 67S4000A). For correctoperation, CS1~ 4
(and WE1~4)mustoperate simultaneously for 32 bitoperation, in pairs for 16 bitoperation, or singlyfor8bitoperation.

Low 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 Vor  CS1-42V-0.2V 20 . -V
Data Retention Current lecor Voo =3.0V,CSI~42V_-0.2V,V, >0V 30 mA
ChipDeselecttoDataRetention t.,  SeeRetention Waveform 0 . - ns
Operation Recovery Time % See Retention Waveform tee - - ns
U\C Test Conditions S Output Load \

*Input pulselevels: 0.0Vto 3.0V /O Pin 1669

*Inputrise andfall times: 5ns 1.76V

*Inputand Outputtimingreferencelevels: 1.5V 30pF ’

*_ =5V+10%

*PUMA moduleis testedin 32 bit mode.
WozarBarmconducton, Inc., 7820 Canon 5d. Soite 300, San Diego CA SZT2T Vel B10 271 A58 Fax 15 2T 2558
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ISSUE 4.0 : March 1996 PUMA 6754000/A-45/55/70

AC OPERATING CONDITIONS

Read Cycle .~ E

45
Parameter Symbol min max min max min max Units
Read Cycle Time e 45 . 55 . 70 . ns
AddressAccess Time [ - 45 - 55 - 70 ns
Chip Select Access Time®@ taes 45 55 70 ns
Output Enable to Qutput Valid o - ) - 0 . 40 ns
Output Hold from Address Change o 5 5 - 5 ns
Chip Selectionto OutputinLow Z tes 5 5 5 ns
Output Enable to OutputinLowZ tos 0 - 0 . 0 - ns
Chip Deselection to Outputin HighZ® tens 0 2 0 o] 0 30 ns
Output Disable to Outputin High Z® touz 0 pas) 0 30 0 35 ns
Write Cycle VoEET L T T : - « ]

45 55 70

Parameter Symbol  min max min max min max Unit
Write Cycle Time tye 45 55 70 ns
Chip Selection to End of Write tow 40 45 55 ns
Address Valid to End of Write Y 40 45 55 ns
Address Setup Time ts 0 0 0 ns
Write Pulse Width tye 35 40 50 ns
Write Recovery Time L 3 - 3 - 3 - ns
Writeto Outputin HighZ Yoz 0 2 0 os) 0 30 ns
Data to Write Time Overlap tow 20 25 30 ns
Data Hold fromWrite Time [ 0 0 0 ns
OutputActive from End of Write tow 5 5 5 ns
Mosaic Semiconducior, Inc., 7420 Caroll Ra. SUie 300, 5an 01ego. CA 52121 Tel:619.271.4565 Fax:810.271.6058
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PUMA 6734000/A-45/55/70 ISSUE 4.0 : March 1996

Read Cycle Timing Waveform¢®
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(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 priortoorcoincidentwith CS1~4 transition Low.

3 t.,andt,,aredefinedasthe time atwhich the outputs achieve the open circuit conditions and are not referenced
tooutputvoltage levels. These parameters are sampled and not 1009 tested.

1Write Cycle No.1 Timing Waveform = e SR ]
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Din DataValid
Note: On the PUMA 67S4000A, WE refers to WE1~4.
Fosaic Semiconducior, Inc., 1850 Camall 5d. Butte 100, Sanhego, CR 03107 Tel.619 2714565 Fax 610 2716058
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ISSUE 4.0 : March 1996 PUMA 6784000/A-45/55/70

Write Cycle No.2 Timing Waveform -
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Note: On the PUMA 67S4000A, WE refers to WE 1~4.
AC Characteristics Notes N

(1) A write occurs during the overlap (t,.)ofa low CS and a low WE.
(2) t,gis measured from the earlier of CS or WE going high to the end of write cycle.
(3) Duringthis period, |70 pins are in the output state. Input signals out of phase must not be applied.

(4) Ifthe CSlow transition occurs simultaneously with the WE low transition or after the WE low transition, outputs remain
ina highimpedance state.

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

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

(7) Dy, is the read data of next address.

(8) 11CSislow duringthis period, 1/0 pins areinthe outputstate. Input signals outof phase must notbe applied.

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

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

Ejow V.. Data Retention Timing Waveform ‘ . o ]
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Mosaic Bamvcnnductor, inc., 7430 Carroll Rd. Sute 300, SanDiego, CA 92131 TeG19.271 4565 Fax.619.271.6058
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Pin Definitionversion "A" .~

Diagram version"A" .
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Package Details Dimensions inmm(inches) ’
25.40 (1.000) sq.
1.35 (0.053) 24.90 (0.980) sq. (05.;)080) a E 0.10 (Pﬂg)
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Moaai Sermrconaucior, nG., 1420 Cairoll Rd, Savte 300, San Diego, CA 92121
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PUMA 6784000/A-45/55/70

SCREENING

[Mlhtary Screening Procedure

MultiChip Screening Flow for high rellablllty product isinaccordance with Mil-883 method 5004

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

Visual and Mechanical

Internalvisual 2010 Condition B or manufacturers equivalent 1009%,

Temperaturecycle 1010 Condition C(10Cycles,-65°C to +150°C) 100%

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

Burn-In

Pre-Burn.inelectrical 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°C and power supply extremes 100%
b) @ temperature and power supply extremes 100%

Functional a)@T,=+25°C and power supply extremes 1009,
b)@ temperature and power supply extremes 100%,

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

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

Hermeticity 1014

Fine Condition A 100%,

Gross ConditionC 100%

Quality Conformance Per applicable Device Specification Sample

External Visual 2009 Per vendor or customer specification 100%

Mosaic Semiconductor, Inc.. 7420 Carmoll Rd. Suite 300, San Diego, CA 92121
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PUMA 6754000/A-45/55/70 ISSUE 4.0 : March 1996

|Ordering Information -
PUMA 6754000ALM B-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 = StandardPower
L = LowPower
Special Features Blank = Standard part, single WE.
A = Four WE pins.
MemoryOrganisation S4000 = 128Kx 32 SRAM configurable
as256Kx16and512Kx 8
Package PUMA67 = 68pin"J)" Leaded Ceramic.
josaic uctor, Inc., T [ Saite 300, SanDrego, 121 T 10271 4585 Fax 610.271 5058
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