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/Description

The PUMA2S16000is a 16Mbit high speed static
RAMorganisedas 512Kx32ina66 pin ceramic
PGA package. Access times are 25, 35, 45 and
55ns. The device has a user configurable output
width 8,16, or 32 bits wide with four separate
Write Enables and Chip Selects. It features a low
power standby mode with 3.0V battery back-up
compatibleand has completely static operation.
The package includes on board decoupling
capacitors and is suitable for thermal ladder

operations. It may be screened inaccordance
withMIL-STD-883.

16,777,216 bit CMOS High Speed Static RAM
Features

16MBit Fast SRAM Module.

PGA Ceramic package.
FastAccesstimesof25/35/45/55ns.

User Configurableas8/ 16/ 32 bitwide output.
CMOS Technology.

Operating Power 4150/2800/2130 mW(max.)
Single 5V+109% Power supply.
TTLcompatibleinputsand outputs.
Footprintcompatible with PUMA2S4000.
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/Pin Functions

AO-Al18  Addressinputs
CS1-4 ChipSelect
WE1-4  WriteEnable

V.. Power(+5V)

DO-D31  Datalnputs/Outputs

OE
NC
GND

Output Enable
No Connect
Ground
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DC OPERATING CONDITIONS

{Absolute Maximum Ratings® G PR I I R R T
Voltage onany pinrelativetoV_@ V. -0.5Vto+7 V
Power Dissipation P, 4 w
Storage Temperature Tsre -55to+150 °C

Notes (1) Stresses above those listed 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 indicated in the operational

sections of this specification is notimplied. Exposure to absolute maximum rating conditions for extended periods
may affectdevicereliability.

(2) Pulsewidth:- 3.0V for less than 10ns.

|Recommended Operating Conditions ST R e ]
Parameter Symbol  min typ max units
Supply Voltage Vee 45 5.0 55 \
InputHighVoltage Vi 2.2 - V. +05 V
Input Low Voltage vV, -0.5 - 0.8 \
Operating Temperature T, 0 - 70 C
Ty -40 : 85 "C (Suffix 1)
Tam -55 - 125 ‘C (Suffix M, MB)

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

Parameter Symbol Test Condition min tyo®  max Unit
InputLeakage Current Address,OE |, V,=0VtoV. -8 8 pA
WE,CS 1, V,=0Viov, 2 2 pA
Output Leakage Current lo CT8®=V, orOE=V,,V,,=0VtoV,, -8 8 pA
WE =V,
Average Supply Current 32bit Iy, CS@=V,,Minumumcycle, |,,=0mA
WE®=V, orWE®=0OE=V,,100%duty. - - 720 mA
lebit 1., Asabove . - 480 mA
8bit ., Asabove - . 360 mA
Standby SupplyCurrent  TTLlevels |, TS®=V, V=55V . - 240 mA
CMOS levels I, TE@=2V,0.2V,0.2V2V, > V-0.2V - . 40 mA
Output Voltage Low Voo  loo=8.0mA . . 04 V
OutputVoltage High Vou lop=-4.0mA 24 v

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

(2) TS and WE above are accessed through CST-4 and WET=Z respectively. These inputs must be operated
simultaneously for 32 bitmode, in pairs for 16 bitmode and singly for 8 bit mode.

Capacitance (V,,=5V+10%,T,=25°C)Note: These parameters are calculated and not measured.

Parameter Symbol  Test Condition typ max Unit
InputCapacitance_Address, OE Ca V, =0V - 34 pF
WE1-4,CS1-4  C,, V=0V . 6 pF
I/0 Capacitance D031 C,, V=0V - 42 pF(8bitmode)
Mosaic Semiconductor, Inc., 7420 Carroll Rd. Suite 300, San Dgego. CA 92121 Tel: 619.271.4565 Fax: 619.271.6058
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The Table below shows the logic inputs required to control the operating modes of each of the SRAMs on the
PUMA 2516000 module.
Mode CS |OFE |WE | V. Current | 1/OPin| Reference Cycle
NotSelected 1 X X lsavhsen HighZ | PowerDown
OutputDisable 0 1 1 lee HighZ
Read 0 0 1 lee Doy | Readcycle
Write 0 X 0 lee D, Write Cycle
1= VIH'
0= VIL’
X =Don'tCare

Note: CS above is accessed through CS1~4 and WE is accessed through WE1~4. For correct operation, CS1~ 4 and
WET~2 must operate simultaneously for 32 bitoperation, in pairs for 16 bit operation, or singly for 8 bit operation.

Low V_ Data Retention Characteristics -'L Version Only (T,=-55°Cto +125°C)

Parameter Symbol Test Condition min typ  max Unit
V.. for Data Retention Vor  CS1~42V,.-0.2V 20 - 55 V
Data Retention Current lecor Voo =3.0V,CS1~4 2V 0.2V,

0.2V2V, 2V 0.2V - - 08 mA
Chip DeselecttoDataRetention t..  SeeRetention Waveform 0 - - ns
Operation Recovery Time t, See Retention Waveform 5 - - ms
AC Test Conditions Output Load RO B

1O Pin 1660

| 1.76V
30pF

*Input pulse levels: 0.0Vto 3.0V
*Inputriseandfalltimes: 3ns

*Inputand Output timing reference levels: 1.5V
*V =5V+10%

*PUMA moduleis tested in 32 bit mode.

Mosaic Semiconductor, Inc., 7420 Carroll Rd. Suite 300, San Di3ego, CA 92121 Tel: 619.271.4565 Fax: 619.271.6058
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AC OPERATING CONDITIONS

Read Cycle Lo Sl

025 35 45 55
Parameter Symbol  min max min max min max min max Units
Read Cycle Time tee 2 - H - 45 - % - ns
Address Access Time ta - s} - b . 45 . % ns
Chip SelectAccess Time tacs . sl - b . 45 . % ns
Output Enable to Output Valid toe . 15 - 15 . 15 15 ns
Output Hold from Address Change ton 5 5 5 5 . ns
Chip Selectionto OutputinLow Z t.., 5 5 5 5 ns
OutputEnable to QutputinLowZ toz 0 . 0 - 0 . 0 - ns
Chip Deselection to Output in High Z® toz 0 10 0 10 0 10 - 10 ns
Output Disable to Outputin High Z&® tonz 0 10 0 10 0 10 0 10 ns

Write Cycle ot ]
025 3b 45 55

Parameter Symbol min max min max min max min max Unit
Write Cycle Time twe s3] - 35 - 45 . % - ns

Chip Selection to End of Write tow 15 - 15 - 15 - 15 . ns
Address Valid to End of Write taw 15 . 15 - 15 - 15 - ns
Address Setup Time t 0 0 0 - 0 - ns
Write Pulse Width twe 15 15 15 . 15 - ns

Write Recovery Time tr 0 - 0 . 0 - 0 . ns
Writeto Outputin HighZ Yz 0 10 0 10 0 10 0 10 ns
DatatoWrite Time Overlap tow 10 - 10 - 10 - 10 - ns
DataHold from Write Time 0 0 0 - 0 . ns
OutputActive from End of Write tow 5 5 5 - 5 : ns
Mosaic Semiconductor, Inc., 7420 Carroll Rd. Suite 300, San Dlifgo, CA 92121 Tel: 619.271.4565 Fax: 619.271.6058
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[Read Cycle Timing Waveform¢:2
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Notes:
(1) Duringthe Read Cycle, WE1~4 is high for the PUMA 2516000 module.
(@) Addressvalid priortoor coincident with CS transition Low.

@ty andt,,,aredefinedas the time atwhich the outputs achieve the open circuit conditions and are not referenced
tooutputvoltage levels. These parameters are sampled and not 1009 tested.
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Write Cycle No.2 Timing Waveform® .. -
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Note: These waveforms are shown for the PUMA 2516000 .

|AC Characteristics Notes

(1) A write occurs during the overlap (t,.)ofa low CS and a low WE.
(2) t,,is measured fromthe earlier of CSorWE going high to the end of write cycle.
(3) Duringthisperiod, I/0 pinsare in the output state. Inputsignals out of phase must not be applied.

(4) Ifthe CSlowtransition occurs simultaneously with the WE low transition or after the WE low transition, outputs remain
inahighimpedance state.

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

(6) Dg,risinthe same phase aswritten data of this write cycle.

(7) D,y istheread dataof nextaddress.

(8) 1fCSislow duringthis period, 170 pins are in the output state. Input signals out of phase must not be applied.

9 t,, andt,,aredefinedas the time atwhich the outputs achieve the open circuit conditions and are not referenced to
outputvoltage levels. These parameters are sampled and not 1009 tested.

WE above refers to WE1~4.

Low V.. Data Retention Timing Waveform

Vee DATA RETENTION MODE
4.5v \ { 4.5V

tCDR tR

—

v \— //_>L—
<sT7 _ / CTST=3 Vce-0.2V ¥

M 353379 0002501 473 EW V

.

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



ISSUE 4.0: JANVARY 1996 PUMA2S16000-025/35/45/55

‘Package Details Dimensionsinmmy(inches). ..~

28.70 (1.130) square 4.62(0.182) 2.54 (0.100) L L1 15.24 (O.GO)lyp'
I 28.207(1.110) square | 4.53 (0.178) | r
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Military Screening Procedure

MultiChip Screening Flow for high reliability productin accordance with Mil-883 method 5004 shown below

MB MULTICHIP MODULE SCREENING FLOW
SCREEN , . | TESTMETHOD .~ .~ = .. ~ LEVEL
Visual and Mechanical
Internal visual 2010 Condition Bormanufacturers equivalent 1009%,
Temperaturecycle 1010ConditionC(10Cycles,-65'Cto+150°C) 100%
Constantacceleration 2001 Condition E(Y, only)(10,000g) 100%
Burn-in
Pre-Burn-inelectrical Per applicabledevice specificationsat T,=+25C 100%
Burn-in Method 1015,Condition D,T,=+125C,160hrsmin 100%,
Final Electrical Tests Per applicable Device Specification
Static(dc) a)@T,=+25'Cand power supply extremes 1009,
b) @ temperature and power supply extremes 100%,
Functional a)@T,=+25'Cand power supply extremes 100%,
b) @ temperature and power supply extremes 100%,
Switching(ac) a)y@T,=+25"Cand power supply extremes 100%
b) @ temperature and power supply extremes 100%,
Percent Defective allowable (PDA) Calculated atpostburn-inatT,=+25'C 10%
Hermeticity 1014
Fine Condition A 100%,
Gross ConditionC 1009,
Quality Conformance Per applicable Device Specification Sample
External Visual 2009 Pervendor or customer specification 100%,
7
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PUMA 25{160001!.|XIB-1025

Speed

Temp.range/screening

Power Consumption

Memory Type

025 =25ns

5} =35ns

45 =45ns

55 =55ns

Blank  =Commercial Temp.

| =Industrial Temp.

M =Military Temp.

MB =Screenedinaccordancewith
MIL-STD 883

Blank = Standard Power

L =Low Power

S16000 =512KX 32 SRAM
(Configurableas 1IMx 16
and 2M x 8)
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