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Gescription

wing surface mount package.

single WE control.

HMP offers a flexible range of high density

16 Megabit fast SRAM Modules in industry
standard packages. These include PUMA 2, a 66
pin PGA package, PUMA 67, a 68 J-Leaded surface
mount package and the PUMA 77, a 68 leaded gull

The devices are available with Access times of 25,
35, 45 and 55 ns. All options are configurable as 8,
16, 32 bit wide using CE 1-4 for optimum application
flexibility. In addition, the surface mount packages
are available with the option of independant or

All options may be screened in accordance with

16,777,216 bit CMOS High Speed Static RAM

Features

« 16MBit Fast SRAM Module.

= FastAccesstimes of 25/35/45/55 ns.

« Configurableas8/ 16/ 32 bitwide output.

*» OperatingPower 2130/2800/4150 mW (max.)
Standby CMOS  220mW (max)

« Lowvoltage dataretention

« Fast CMOS Technology.

* Single 5V£10% Power supply.

» TTLcompatibleinputs and outputs.

= Pincompatible with4M Modules.

Q/IIL-STD-SSS. » Maybe screened inaccordance with MIL-STD-883. J
/Block Diagram I 4 Block Diagram \
PUMA 2516000, 67S16000A and 77S16000A PUMA 67516006 and 77S16000
AD-A18
OE
WE4 AO~A18
WE3 — OE
WE2 WE
WET1 — [ I l |
512Kx8 | | 512Kx8 | | 512Kx8 | | 512K x8 512Kx8 | | 512Kx8 | | 512Kx8 | | 512Kx8
SRAM SRAM SRAM SRAM SRAM SRAM SRAM SRAM
cst | csi —
cs2 J Ccs2
CS3 Cs3
cs4 Csa
DO-7 DO-7
D8~15 D8~15
D16~23 D16~23
D24~31 D24~31
N L J
Pin Functions
AO-Al8 Addressinputs DO0-D31 Datalnputs/Outputs
CS1-4 ChipSelect OE OutputEnable
WE1-4  WriteEnable NC No Connect
V.c Power(+5V) GND Ground
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PUMAZS16000:025/35/45/55
DC OPERATING CONDITIONS
|Absolute Maximum Ratings® Sen e DT S P T
Voltage onany pinrelativetoV_@ V., -05Vto+7 V
Power Dissipation Py 4 W
Storage Temperature Tgre 55t0+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 specificationis notimplied. Exposure to absolute maximum rating conditions for extended periods
may affect device reliability.

(2) Pulse width:- 3.0V forlessthan 10ns.

|Recommended Operating Conditions .~ L e R
Parameter Symbol  min typ max units
Supply Voltage Vee 4.5 5.0 55 \
Input High Voltage Vi 2.2 - Ve t0.5 Vv
Input Low Voltage Vi -0.5 0.8 \
Operating Temperature T, 0 70 C
T, -40 85 "C (Suffixl)

TAM

O
o

125 ‘C (SuffixM, MB)

IDC Electrical Characteristics(V..=5V+10%, T,=.65°Cto+125°C) - N |

Parameter Symbol Test Condition min typ® _max_Unit
Input Leakage Current Address,OE i Vin=0VioV,, 3 8 pA
WE,CS |, V,=0VtoV,, 2 2 pA
Output Leakage Current lo CS®=V, orDE=V,,V, , =0VtoV, -8 8 pA
WE@ =V,
Average Supply Current 32bit ly;, CSP=V,,Minumumcycle, ],,=0mA
WE®=V, or WEP=0E=V,,, 100%duty. - - 720 mA
16bit 1., Asabove . - 480 mA
8bit 1., Asabove - - 360 mA
Standby SupplyCurrent  TTLlevels | CS@= Vi Ve =5.5V - - 240 mA
CMOS levels I, CS®=2V_.0.2V,0.2V2V, 2V, 0.2V . . 40 mA
OutputVoltage Low Voo lo.=8.0mA . . 04 Vv
Output Voltage High Vou  lou=-4.0mA 24 - -V

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

(2) CS and WE above are accessed through CS1-4 and WE1~4 respectively. These inputs must be operated
simultaneously for 32 bit mode, in pairs for 16 bit mode and singly for 8 bit mode.

Mosaic Semiconductor, Inc., 7420 Carroll Rd. Suite 300, San Di2ego, CA 92121 Tel: 619.271.4565 Fax: 619.271.6058

BN (353379 0002772 195 W

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



PUMA2/67/77$16000-025/35/45/55

ISSUE4.0:NOVEMBER 1996

Parameter Symbol  TestCondition typ max Unit
InputCapacitance Address,OE  C,, V=0V 34 pF
WE1-4,CS1-4 N2 V=0V 6 pF
170 Capacitance Do31  C, ,,O—OV 42 pF(8bitmode)
Operating Modes : s : R
The Table below shows the logic inputs required to control the operating modes of each of the SRAMs on the
device.
Mode CS |OF |WE | V_.Current | 1/0Pin | Reference Cycle
Not Selected 1 X X Isg1rlspo HighZ | PowerDown
OutputDisable 0 1 1 loe HighZ
Read 0 0 1 lee Dour | Readcycle
Write 0 X 0 lee D Write Cycle
1=V,
0= V
X= D n 't Care

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

Low V_ Data Retention Characteristics - L Version Only. (T :55°C to +125°C)

Parameter Symbol TestCondition min typ  max Unit
V.. for Data Retention Vor  CS1~42V_-0.2V 20 55 VvV
Data Retention Current lcepr  Vee= 3.0V, CS1~42V 0.2V,
0. 2v>v,sz 0.2V 08 mA

Chip Deselectto DataRetention t_.  SeeRetention Waveform 0 - - ns
Operation Recovery Time ts See Retention Waveform 5 - - ms
AC Test Conditions o ~ Output Load

*Inputpulse levels: 0.0V to 3.0V /O Pin 1662

*Inputriseandfall times: 3ns

*Inputand Output timing reference levels: 1.5V 30pF 1.76V

*y_=5V+10%

*PUMA moduleistested in 32 hit mode.

L

Mosaic Semiconductor, Inc.,
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PUMA2S16000-025/35/45/55
AC OPERATING CONDITIONS
Read Cycle : D
025 35 45 55
Parameter Symbol  min max min max min max min max Units
Read Cycle Time tc 25 - 35 - 45 - 55 - ns
Address Access Time ta . % - b - 45 . % s
Chip Select Access Time tacs - sl - 3b - 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 OQutputinLowZ tes 5 5 5 5 ns
Output Enable to Outputin LowZ towz 0 - 0 - 0 - 0 - ns
Chip Deselectionto OutputinHighZ® t_ 0 0 0 10 0 10 . 10 ns
Output Disableto OutputinHighZz®  t_ 6 10 0 10 0 10 0 10 ns
Write Cycle : L el CARET L Uy B
025 35 45 55
Parameter Symbol min  max min max min max min max Unit
Write Cycle Time tye 25 - 3B - 45 - 55 - 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 ts 0 0 - 0 . 0 - ns
Write Pulse Width tye 15 15 - 15 - 15 . ns
Write Recovery Time tur 0 . 0 - 0 . 0 - ns
Write to OutputinHighZ tynz 0 10 0 10 o) 10 0 10 ns
Datato Write Time Overlap tow 10 - 10 - 10 - 10 - ns
DataHoldfrom Write Time ton 0 0 - 0 - 0 . ns
Output Active from End of Write tow 5 5 - 5 - 5 - ns
Mosaic Semiconductor, Inc., 7420 Carroll Rd. Suite 300, San Dzifgo, CA 92121 Tel: 619.271.4565 Fax: 619.271.6058
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Read Cycle Timing Waveform¢©2 . .-

- tRC >
Address 3\
taa
= U000 T
. toe t on
. toz
CS1-4 %0\ toz i /_/
tacs L chz)
) torz(3) .
High-Z
DO-31 Data Valid >

Notes:
(1) Duringthe Read Cycle, WE is high for the module.
(2) Addressvalid prior to or coincident with CS transition Low.

(3t andt, aredefinedasthe time atwhich the outputs achieve the open circuit conditions and are not referenced
to output voltage levels. These parameters are sampled and not 100% tested.

Write Cycle No.1 Timing Waveform

twe

AO~A18 >\ >¥

~ / Las)
OE
_/ taw
towg) twr )]
/ ©
CS1-4 / ’
t WP(1) .
WE1~4 / Y
tOHZ(:?,Q)
tow |
High-Z
D0~31out |
fow ton :
. High-Z. ;ééé%
D0~31in Y@
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PUMA2S16000025/35/45/55
Write Cycle No.2 Timing Waveform® -
twe
AO~A18 >\ >\
tow @ Y
CS1-~4 %\(6) /
taw tweiz)
twe)
WE1-4
Lasy) §>\ / ton -
twr-/z(a, 9) tow o ”
High-Z
DO-~31out / .
tow toH
igh-Z
D0-~31in High ' />/>\
lACCharactéristics Notes =~~~ e g T T e —|

(1) A write occurs during the overlap (ty)ofa low CS and a low WE.
(2) t,,is measured from the earlier of CS or WE going high to the end of write cycle.
(3) Duringthisperiod, |70 pinsarein the output state. Input signals 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) D, isinthe same phase as written data of this write cycle.

(7) D, istheread data of nextaddress.

(8) 1fCSislowduringthis period, I/0 pins are inthe output state. Input signals out of phase must not be applied.

(9) t,,andt, aredefined as the time at which the outputs achieve the open circuit conditions and are not referenced to
outputvoltage levels. These parameters are sampled and not 100% tested.

Low V__ Data Retention Timing Waveform -

Vee —————— DATA RETENTION MODE [
45V a5V

tcon L

2.2v 2.2y

7N 7N
s a CS51-4 Vce-0.2v

ov
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Package Details

PUMAG7F16006 25.40(1.000) sq.
24.89 (0.980) sq.
1.35 (0.053) " 24.99 (0.984) sq, 513 /—7|0.10(0.008)
0.94 (0.037) ‘y 24.49 (0.964) sq. (0.202) max R=0.76 (0.030) typ.
1 _
[ p _l_
q g 127
¥ (0.050) typ.
sla g% ¢|¢9
32 1 slz zls
S|e 043 5|2 2l
"'\? @ { {0.017) typ. S % cle
5 la Bls 2=
0.64 &) |8
(0.025) min
PUMA77F16006
I 25.15 (0.990) sq.
24.67 (0.970) sq. 0.76
L 22.% Eg.ego; sq. - <0.030)
22.10 (0.870) sq. 178
’1 *l (0.070)
3
3
N . .
s 2B 88
2R
3ds ds
—¥ No oo
w - ©
Q= {K I]
clg

< . 544

PUMA 2F16006 (0.214) max
L 28.70 (1.130) sq. 4.62 (0.182) 2.54 (0.100) 15.24 (0.60) typ
[ 28.20 (1.110) sq. 4.53(0.178) | T

m— ©@00 o0

—> 000 000

— 000 000

— 000 000

= 000 000

— 000 000

— 000 000

— 000 o0

— coo -4 2.54 (0.100

— coo o000 [25¢0100

= 1.27 (0.050) 00 00®

1.82 (0.072)
1.22 (0.048)
1.27 (0.050)
8.13 1
(0.320) max
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Pin Definitions

PUMA 67516000/ PUMA 77516000 PUMA 67S16000A/ PUMA 77S16000A
o o -
2353233|§5I§|'§‘3'&:2<>8 gg;ggggl@%lﬁlgg;ggiﬁ
fpoonoananonnonnonon Annnnnnnoonnonoon
9 87 6 54 3 2 16867 6665 64 63 62 61 98766543 2 16867666564 63 62 61
Do E: 10 6o H D16 po 1 D16
01 044 s9pi D17 D1 [ D17
D2 Q12 sg D8 D2 0 D18
D2 043 s7H D18 D3 [ o1o
04 14 56 D20 04 N p20
ps 045 55H D21 D5 M D21
ps O 16 VIEW 54 [ D22 D6 H 022
o7 017 FROM 53 D23 p? M 23
GND Y18 52 GND GND D0 GND
08 4 19 ABOVE 51 024 D8 D pza
b9 U 20 50 {3 D25 D9 N p2s
010 421 4opl 26 010 M p2s
o1 L2 4g [ D27 on [ 27
012 Ha3 a7 o2e D12 afH)
D13 O2q 46 H D28 D13 o'
D14 Q25 451 D0 D14 D pao
D15 U 26 441D D15 D3t
27 28 2 132 8 39 40 41 42
eI 2n|YSE oo
§<<<<<<|8|°|8<zzz;sz
PUMA 2516000
D8 WE2 D15 D24 VCC D3t
® 6 & & 6 ©
D9 c@%z D14 D25 95 D@{O
D10 GND Di3 D26 WE4 D29
&
A13 D11 D12 AS D27 D28
® @ VIEW €0
A14 A10 OE A7 A3 A0
FROM
® @ & @
A15 A1l A17 ABOVE NC A4 A1
B & @ & @
A16  A12 WE1 A8 AS A2
<0 @ & @
O ® & © ® e
% ég D6 D16 Cs3 Déz
D1 NC Ds D17 GND D21
D2 D3 Da Di8 Did D20
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Military Screening Procedure:

MultiChip Screening Flow for high rellablllty product in accordance with Mil- 883 method 5004 shown below

MB MULTICHIP MODULE SCREENING FLOW
SCREEN ‘ SRR B TESTMETHOD o Seea ooV LEVEL
Visual and Mechanical
Internal visual 2017 Condition B or manufacturers equivalent 100%
Temperature cycle 1010 Condition B(10Cycles,-55'Cto +125°C) 1009,
Constantacceleration 2001 Condition E (Y, only)(10,000g) 1009,
Burn-In
Pre-Burn-inelectrical Per applicable device specifications at T,=+25'C 100%,
Burn-in Method 1015,Condition D,T,=+125'C,160hrs min 1009,
Final Electrical Tests Per applicable Device Specification
Static(dc) a)@T,=+25'Cand power supply extremes 100%,
b) @ temperature and power supply extremes 1009,
Functional a)@T,=+25Cand power supply extremes 1009,
b) @ temperature and power supply extremes 100%
Switching(ac) a)@T,=+25'Cand power supply extremes 100%
b) @ temperature and power supply extremes 100%
Percent Defective allowable (PDA) Calculated at postburn-inatT,=+25'C 109,
Hermeticity 1014
Fine Condition A 1009,
Gross ConditionC 100%,
Quality Conformance Per applicable Device Specification Sample
External Visual 2009 Per vendor or customer specification 100%

B L353379 0002779 54T EN
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Ordering Information. - e
PUMA |231|600?AMJB'025

L[JSpeed

025 = 25ns
35 = 35ns
45 = 45ns
55 = 65ns

~— Temp.range/screening Blank = Commercial Temperature

Industrial Temperature

(LI T I

M Military Temperature
MB May be processed in
accordance with MIL-STD-883
WE Option Blank = Single WE (PUMA 67 / 77 only)
WE1-4 (PUMA 2 only)
A = WE1-4 (PUMA 67 /77 only)
Organisation 16000 = 512Kx 32, user confiurable as
1Mx16and2M x 8
Technology F = FLASHMEMORY
Package PUMA2 = JEDEC 66 Pin Ceramic PGA package
PUMA 67 = JEDECG68J-Leaded Ceramic Surface
Mount package
PUMA 77 = JEDEC 68 Leaded Gull Wing Ceramic
Surface Mountpackage
Mosaic Semiconductor, Inc., 7420 Carroll Rd. Suite 300, San Dlie 0, CA 92121 Tel: 619.271.4565 Fax: 619.271.6058
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