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1,048,576 bit CMOS High Speed Static RAM
Features

User Configurable as 8,16 or 32 bit wide
Fast access times of 85/100/120/150 ns
Pin grid array gives 2:1 improvement over DIL
Package Suitable for Thermal Ladder Applications
On board decoupling capacitors
Operating Power 160mw (typ) 32 bit mode
90mw (typ) 16 bit mode
48mw (typ) 8 bit mode
Low Power Standby  40uW (typ) -L version
Battery back-up capability
May be screened in accordance with MIL-STD-883C
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See page 5 for pinout
Pin Functions
A0-A14  Address Inputs
DO-D31  Data Inputs/Outputs
CS1-4  Chip Select
OE  Output Enable
WE1-4  Wirite Enable
NC No Connect
Ve Power (46V)
GND Ground
. 4

(Package Detalls Dimensions in mm (inches).
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Absolute Maximum Ratings ("

Voltage on any pin relative to Vg @ V, -05Vto+7 V
Power Dissipation P, 2 Y,
Storage Temperature Tene 65 t0+150 °C

Notes : (1) SMabovemoseistodmayeausepém&mtdamagobMdew‘ca. 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 not implied. Exposure to absolute maximum rating conditions for extended periods may affect device
reliability.

(2) Puise width:- 3.0V for less than 30ns.

Recommended Operating Conditions

min typ max
Supply Voltage Vee 45 5.0 55 v
Input High Voltage Vi 22 - Vc#0.3 V
Input Low Voltage V. -0.3 - 08 Vv
Operating Temperature T, 0 - 70 *C (2S1000)
Ty -40 - 85 *C (2810001)
- Tam 55 - 125 “C (251000M, MB)

DC Electrical Characteristics (V.=5V+10%,T,=-55C fo +125°C)

Parameter Symbol Test Condition min o  max Unit Notes
input Leakage Current |, Vy=0Vto V. - - 2 . pA
Output Leakage Current |, cs-vm or OE-Vm or WE=V,,
V,,=0Vto V - - 8 pA (2
Operating Supply Current 1. CS-V,L.IW-OmA. I/P's static
32 BIT MODE - 32 60 mA (2
Average Supply Current 1., Min. cycle, duty=100%,|,,=0mA
32 BIT MODE - 200 280 mA
16 BIT MODE - 101 146 mA
8 BIT MODE - 52 79 mA
lcz 118 cycle, duty=100%,| =0mA
32 BIT MODE - 32 60 mA
Standby Current Iz CSav, - 2 12 mA (2
leay CSchc-o 2V, /P's<02Vorav 02V -  0.16 8 mA (2
(L-Part) lge, CS2V 0.2V, IIP's<o.2Voerc°-0.2V - - 800 pA (2
Output Voltage Low Voo b=2.1mA - - 04 V
Output Voltage High Vou loy=1.0mA 24 - -V

Notes: (1) Typical values are at V,=5.0V,T,=25'C and specified ioading.
() cswohwmmughéjmmmmustboop«mdsinuhmmaszbhmodo In pairs for

16 bit mode and singly for 8 bit mode.
Capacitance (V.=5V+10%,T,=257C)
Parameter Symbol Test Condition typ max Unit
Input Capacitance: Cyu Vg =0V - 24 pF
/O Capacitance: Cw V=0V - 32 pF
Note:  This parameter is calculated and not measured.
AC Test Conditions

*“Input pulse levels: OV to 3.0V

*Input rise and fall times: 5ns

*Input and Output timing reference levels: 1.5V
*Output load: 1 TTL gate + 100pF

‘V =5Vi10%
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Operating Modes

The Table below shows the logic inputs required to control the operating modes of each of the SRAMSs on the
PUMA 2S1000.

Mode CS | OE |WE | V. Cument | IO Pin | Reference Cycle

Not Selected 1 X X lsayrlsaz High Z -

Read 0 0 1 lee Dour Read Cycle

Write 0 1 0 o Dy Write Cycle No.1

Write 0 0 0 lee D, Write Cycle No.2
1=V, 0=V,, X = Don't Care

Note: CS is accessed through CS1-4, and WE is accessed through WET-4. For correct operation, CS1-4 must operate
simultaneously for 32 bit operation, in pairs for 16 bit operation, or singly for 8 bit operation. WE1-4 must also be
operated in the same manner.

Electrical Characteristics & Recommended AC Operating Conditions

Read Cycle
-85 -10 -12 -15
Parameter Symbol min max min max min max min max Unit
Read Cycle Time tee 85 - 100 - 120 - 150 - ns
Address Access Time ta - 85 - 100 - 120 - 150 ns
Chip Select Access Time tacs - 85 - 100 - 120 - 150 ns
Output Enable to Output Valid toc - 45 - 50 - 60 - 70 ns
Output Hold from Address Change ton 5 - 10 - 10 - 10 - ns
Chip Selection to Output in Low 2@ to 10 - 10 - 10 - 10 - ns
Output Enable to Output in Low Z? toz 5 - 5 - 5 - 5 - ns
Chip Deselection to Output in High Z®  t, 0 30 0 35 0 40 0 50 ns
Output Disable to Output in HighZ®  t ., 0 30 0 35 0 40 0 50 ns
Read Cycle Timing Waveform (1)
L tRc

Address ><

OE

CS

Dout

tenz

Notes: (1) WET-4 are High throughout a Read Cycle.
(2)  t,zandt,,;are defined as the time at which the outputs achieve the open circuit conditions and are not referenced to output
vgllage levels. These parametere are sampled and not 100% tested.
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Write Cycle
-85 -10 -12 -15
Parameter Symbol min max min max min max min max Uni
Write Cycle Time twe 85 - 100 - 120 - 150 - ns
Chip Selection to End of Write tew 75 - 80 - 85 - 100 - ns
Address Valid to End of Write tLw 75 - 80 - 85 - 100 - ns
Address Setup Time ts 0 - 0 - 0 - 0 - ns
Write Pulse Width twe 60 - 60 - 70 - 90 - ns
Write Recovery Time twr 10 - 0 - 0 - 0 - ns
Write to Output in High Z® twz 0 30 0 35 0 40 0 50 ns
Data to Write Time Overlap tow 40 - 40 - 50 - 60 - ns
Data Hold from Write Time to 0 - 0 - 0 - 0 - ns
Output Disable to Output in High Z%  t,, 0 30 0 35 0 40 0 50 ns
Output Active from End of Write tow 5 - 5 - 5 - 5 - ns
Write Cycle No.1 Timing Waveform Wirite Cycle No.2 Timing Waveform (11)
twe . twe
Address p
ew
“)
taw
twery

AC Characteristics Notes

(1) A write occurs during the overlap (t,,) of a low CS and a low WE.

(2) t, g is measured from the earlier of CS or WE going high to the end of write cycle.

{3} During this period, /O pins are in the output state. Input signals out of phase must not be applied.

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

(5) OE is continuously low. (OE=V,)

(6) Dout is in the same phase as written data of this write cycle.

(7) Dout is the read data of next address.

(8) K CS is low during this period, /O pins are in the output state. Input signals out of phase must not be applied to
/O pins.

() ty,zand is defined as the time at which the outputs achieve the open circuit conditions and are not referenced to
output voltage levels. This parameter is sampled and not 100% tested.
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Connection Table
PGA | Signal | PGA | Signal | PGA | Sgnat |PGA | Signal | PGA | Signal
PinNo.| Name Pin No.| Name PinNo.| Name PinNo.| Name PinNo.| Name
1 D8 2 D9 3 D10 4 A13 5 A4
6 NC 7 NC 8 NC 9 DO 10 D1
11 D2 12 WE2 13 cs2 14 GND 15 D11
16 A10 17 Al1 18 | A12 19 | Vg 20 | cs1
21 NC 22 D3 23 D15 24 D14 25 D13
26 D12 27 OE 28 NC 29 WE1 30 D7
31 D6 32 D5 33 D4 34 D24 35 D25
36 D26 37 A6 38 A7 39 NC 40 A8
41 A9 42 D16 43 D17 44 D18 45 V.
46 CS4 47 WE4 48 D27 49 A3 50 A4
51 | As 52 | wes | 53 | cs3 | 54 | ano | 55 | D19
56 D3t 57 D30 58 D29 59 D28 60 A0
61 At 62 A2 63 D23 64 D22 65 D21
66 D20

Low V__ Data Retention Characteristics - L. Version Only

Parameter Symbol Test Condition min typ max Unit
V for Data Retention ~ V,,  CS 2V 0.2V.V,, 20V 20 - - \4
Data Retention Current V,=3.0V,V,, 20V, C§ 2V, -0.2V.
lecort  Tor=Ta - 82 120 mA
ccor1 Vo=l - - 200 BA
locors  Tor=Tan - - 600 HA
Chip Deselect to ton  See Retention Waveform 0 - - ns
Data Retention Time
Operation Recovery Time t_ See Retention Waveform 5 - - ms

Low V. Data Retention Timing Waveform
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Military Screening Procedure

Module Screening Flow for high reliability product is in accordance with MIL-STD-883C method 5004 Level B

and is detailed below:

MB MODULE SCREENING FLOW
Visual and Mechanical
External visual 2017 Condition B (or manufacturers equivalent) 100%
Temperature cycle 1010 Condition C (10 Cycles,-65'C to +150°C) 100%
Burn-n
Pre Burmn-in Electrical Per Appilicable device Specifications at T, = +25°C (optional) | 100%
Bum-in Method 1015, Condition D, T, = +125°C 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 100%
b) @ temperature and power supply extremes 100%
Switching (ac) a) @ T,=+25'C and power supply extremes 100%
b) @ temperature and powser supply extremes 100%
Percont Defoctive Aliowable (PDA) Calculated at Post Burn-in at T,=+25°C 10%
Quality Conformance Per applicable Device Specification Sample
External Visual 2009 Per Vendor or customer specification
Ordering Information
PUMA 2S1000LMB-10
| N N [y F— LLI_
Speed 85 = 85ns
10 =100 ns
12 =120 ns
15 =150 ns
— Temp. range/screening  Blank = Commercial Temp.
| = Industrial Temp.
M = Military Temp.
MB = Screened in accordance
with MIL STD 883C
Power Consumption Blank = Standard Power Part
L = Low Power Part ’
mojyjaic
Memory Organisation S1000 = 32K x 32 SRAM (Configurablg),..
Semiconductor
The policy of the company is one of continuous development and while the information presented in this data sheet is tne.

believed to be accurate, no liability is assumed for any data contained within. The company reserves the right to make
changes without notice at any time. ;gﬁ%g;:?gf o021
Tek (619) é71 4565
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