CMOS Static RAM
256K (32K x 8-Bit)

IDT71256S
IDT71256L

Features

u]

High-speed address/chip select time

- Military: 25/35/45/55/70/85/100ns (max.)

- Industrial: 25/35ns (max.)

— Commercial: 20/25/35ns (max.) low power only
Low-power operation

Battery Backup operation — 2V data retention
Produced with advanced high-performance CMOS
technology

Input and output directly TTL-compatible

Available in standard 28-pin (300 or 600 mil) ceramic DIP,
28-pin (600 mil) plastic DIP, 28-pin (300 mil) SOJ and
32-pin LCC

Military product compliant to MIL-STD-883, Class B

Description

TheIDT 71256 is a 262,144-bit high-speed static RAM organized as
32K x 8. It is fabricated using IDT's high-performance, high-reliability
CMOStechnology.

Address access times as fast as 20ns,are available with power
consumptionofonly 350mW (typ.). The gircuitalsooffers areduced power
standby mode. When CS goes HIGH,thecireuit willautomatically gotoand
remain in, a low-power standby modeas longas CS remains HIGH. In
the full standby mode, the low-power deviceconsumes less than 15uW,
typically. This capability provides sighificant system level power and
cooling savings. The low-power(L) version also offers abattery backup
dataretention capability where the circuit typically consumes only 5uW
when operating off a 2V battery.

The IDT71256is packagedin a 28-pin(300.0r 600 mil) ceramic DIP,
a 28-pin 300 mil. SOJ, &,28-pin (600 mil)plastic DIP, and a 32-pin LCC
providing high'board level packing densities.

ThelDT71256 military RANis manufactured in compliance with the
latestrevision 0fMIL-STD-883, Class B, makingitideally suited to military
temperature applications demandingthe highestlevel of performance and
reliability.
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IDT71256S/L

CMOS Static RAM 256K (32K x 8-Bit) Military, Commercial, and Ind  ustrial Temperature Ranges
Pin Configurations Truth Table
el 2 \_J Hy WE CS OE 110 Function
14 28 cC .
A Ll 2 -7 LIWE X H X High-Z Standby (IsB)
A7L] 3 26 1 A13 X VHC X High-Z Standby (Iss1)
AsL] 4 25 L As ) )
AsCl s 24 [0 pg H L H High-Z Output Disabled
Asll 6 D283 23[]A1n H L L Dout Read Data
Asll 7 P281 22[J0OE .
A2l g D281 5 [A10 L L X Dy Write Data
A1l] o S0285 2 [ICS NOTE: 2946 bl 2
Ao L 10 19 L1/07 1. H=Vm, L = ViL, X = Don'locare.
I/00 L] 11 18 [ 1/0s
/01 L] 12 17 L os
/02 L] 13 16 [ 1/04
GND [] 14 15 [11/03
2046 crw 02 Absolute MaximumRatings!"
DIPIS_OJ Symbol Rating Coml. Ind. Mil. Unit
Top View .
VTERM f.Terminal Voltage |[-0.540 +7.01-0.5t0 +7.0(-0.5t0 +7.0| V
with Respect
10°'GND
[}
INDEX » F329E 3 TA') | Operating Oto +70 | 4010 +85 | 5510 +125| °C
T T T T T T Temperature
772 U0%a%
- < - | .| - 0,
s 15 i 2901 As TBIAS air(’;lgrelraai\ge 55t0 +125| -5510 +125 | 6510 +135| °C
As[]e 28[] A9
A7 27[] A11 Tte (Sl0rage 5510 +125 | -55 to +125 | 65to +150 | °C
Aslls 26 1.ne Temperature
A2 9 L32-1 25[ 1 OE Power
A [1110 241" Aso BT\ | Dissipation 10 L0 oW
Ao [-111 23[ 1'CS
NC []12 #11wo7 lout DC Output Current 50 50 50 mA
I/Oo []13 21 |'1/0s NOTE: 2946 bl 08
14 15 16 1718 19 20 1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS
il HE S E 5046 diw0d may cause permanent damage to the device. This is a stress rating only and
586288 5 8 functional operation of the device at these or any other conditions above those
=50 === indicated in the operational sections of this specification is not implied. Exposure
to absolute maximum rating conditions for extended periods may affect
32-PinLCC reliability.
Top View
Pin[f iBti Capacitance (Ta=+25°C, f=1.0MHz)
in ription
-k ptioge Symbol Parameter® Conditions Max. | Unit
Name Description )
CN Input Capacitance VN = OV 1 pF
Ao - A14 Address Inputs -
Cio I/O Capacitance Vourt = OV 1 pF
/0o - 1107 Data Input/Output 16 01 04
— : NOTE:
CS Chip Select 1. This parameter is determined by device characterization, but is not production
— ] tested.
WE Write Enable
OE Output Enable
GND Ground
Vce Power

2946 thl 01
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CMOS Static RAM 256K (32K x 8-Bit)

Recommended Operating

Military, Commercial, and Ind

Recommended DC Operating

ustrial Temperature Ranges

Temperature and Supply Voltage Conditions
Grade Temperature GND Vce Symbol Parameter Min. Typ. Max. | Unit
Military -55°C to +125°C oV 5V + 10% Vce Supply Voltage 4.5 5.0 55 \
Industrial -40°C to +85°C ov 5V £ 10% GND [ Ground 0 0 0 \Y
Commercial 0°C to +70°C ov 5V £ 10% VH Input High Voltage 22 B 6.0 \Y
2046 BI 05 ViL  |Input Low Voltage :0.59 > 0.8 Vv
NOTE: o

1. Vi (min.) = =3.0V for pulse width, less than 20ns, oneé per cycle.

DC Electrical Characteristics(12) (vcc = 5.0V #10%, Viic = 0.2V, V¢ = Vcc - 0.2V)

71256S/L20 71256S/L.25 71256S/1:35 71256S/L45
Power | Com'l. [< Mil. %] Com'l | Mils, | Com'l.| Mil. | Com'l.| Mil.
Symbol Parameter & Ind & Ind Unit
Icc Dynamic Operating Current S — - e 150 e 140 e 135 | mA
CS < Vi, Outputs Open
vee = Max., tvax® L 135 e 115 130 105 120 e 15
IsB Standby Power Supply Current S — — = 20 — 20 — 20 mA
(TTL Level), CS > VH, Vcc = Max.,
Outputs Open, f = fuax® L 3 A 3 3 3 3 — 3
IsB1 Full Standby Power Supply Current S —4 — — 20 — 20 — 20 mA
(CMOS Level), CS > VHc,
Vee = Max., =0 L 0.4 - 0.4 15 0.4 15 e 15
2946 thl 07
71256S/L55 71256S/L70 71256S/L.85 71256S/L.100
Symbol Parameter Power Mil. Mil. Mil. Mil. Unit
Icc Dynamic Operating Current S 135 135 135 135 mA
CS < Vi, Outputs Open
Vee = Max.geivax® L 115 115 115 115
IsB Standby Power Supply Current S 20 20 20 20 mA
(TTLaLevel)nCS& Vi, Vee zdMax.,
Outputs,Open, = fuax? L 3 3 3 3
IsB1 Full Standby Power Supply Current S 20 20 20 20 mA
(CMOS Level), CS 2z VHc
Vec=Max., f=0 L 1.5 15 1.5 15
2946 thl 08
NOTES:

1. All values are maximum guaranteed values.
2. fmax = 1/trc, all address inputs are cycling at fuax; f = 0 means no address pins are cycling.



IDT71256S/L

CMOS Static RAM 256K (32K x 8-Bit)

Military, Commercial, and Ind

ustrial Temperature Ranges

AC Test Conditions

Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 5ns

Input Timing Reference Levels 1.5V

Output Reference Levels 1.5V

AC Test Load See Figures 1 and 2

2946 thl 09

5V 5V
480Q 480Q
DATAoOuUT DATAOUT
255Q 30pF* 255Q SpF*
2946 drw 04 2946 drw 05

Figure 1. AC Test Load Figure 2, ACTest Load
(for tcLzgtorz, teHz, vtoHz, tow, and twHz)

*Includes scope and_jig. capacitances

DC Electrical Characteristics (vcec =5.0V = 10%)

IDT71256S IDT71256L
Symbol Parameter Test Conditions Min. Typ. Max. Min. Typ. Max. Unit
Iu| Input Leakage Current Vee = Max. 4 MIL. e . 10 . e 5 pA
VIN =GND to Vcc COM"L &MIND: — — 5 — — 2
[Io| Output Leakage Current | Vee 2 Maxs, CS=VH, | ML — — 10 — — 5 HA
Vout= GND fayVcc COM"L"& IND. — — 5 — — 2
VoL Output Low Voltage loL = 8mA, Vcc = Min. e e 0.4 e e 0.4 \Y
lot ="10mA, Vcc = Min. — — 0.5 — - 0.5
VoH Output High Voltage [oW'= -4mA, Vce = Min. 24 e e 24 e e \Y
2946 thl 10
Data Retention Characteristics Over All Temperature Ranges
(L Version Only) (VLc = 0:2V; VHC = Vcc - 0.2V)
Typ.® Max.
Vee @ Vee @

Symbol Parameter Test Condition Min. 2.0V 3.0v 2.0V 3.0V Unit
VDR Vcce for Data Retention — 2.0 — — — — v
ICCDR Data Retention Current MIL. e e e 500 800 HA

COM'L. & IND. e e e 120 200
fcor Chip Deselect to Data CS> VHe 0 — — — e ns
Retention Time
®® Operation Recovery Time Rrc® — — — — ns
2946 thl 11
NOTES:
1. Ta = +25°C.

2. trc = Read Cycle Time.
3. This parameter is guaranteed by device characterization, but is not production tested.
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CMOS Static RAM 256K (32K x 8-Bit) Military, Commercial, and Ind  ustrial Temperature Ranges

Low Vcc Data Retention Waveform
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AC Electrical Characteristics (Vcc = 5.0V * 10%, All Temperature Ranges)
71256525 71256885 712565459
71256L20% 71256125 71256135 712561459

Symbol Parameter Min. | Max, [“Min. JMax | Min."faMax | Min. | Max | Unit
Read Cycle

trRC Read Cycle Time 20 — 25 —= 35 — 45 — ns
A Address Access Time — 20 — 25 —— 35 — 45 ns
tacs Chip Select Access Time = 20 — 25 — 35 — 45 ns
tcz? Chip Selectto Output in Low-Z 5 — 5 e 5 e 5 e ns
toHz? Chip Deselect to Output in High-Z — 10 — 1 — 15 — 20 ns
toe Output Enable to Output Valid — 10 — 1 — 15 — 20 ns
toLz? Output Enable to Output in Low-Z 2 — 2 — 2 — 0 — ns
toHZ? Output Disable to Output in HighZ 2 8 2 10 2 15 e 20 ns
toH Output Hold from Address<Change 5 — 5 — 5 — 5 — ns
Write Cycle

twe Write Cycle Time 20 — 25 — 35 — 45 e ns
tow Chip Select.tosEnd-of-Write 15 — 20 — 30 — 40 — ns
taw Address Valid to\End-of-Write 15 — 20 — 30 — 40 — ns
tas Address,Set-up-Time 0 — 0 — 0 — 0 e ns
twp WritePulse Width 15 — 20 — 30 — 35 — ns
WR Write“Recovery Time 0 — 0 — 0 — 0 — ns
tow Data to Write Time Overlap u e 13 — 15 — 20 — ns
twhz? Write Enable to Output in High-Z — 10 — u e 15 e 20 ns
tOH Data Hold from Write Time 0 e 0 — 0 — 0 — ns
tow? Output Active from End-of-Write 5 e 5 — 5 — 5 — ns
NOTES: ek

1. 0° to +70°C temperature range only.
2. This parameter is guaranteed by device characterization, but is not production tested.
3. -55°C to +125°C temperature range only.
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CMOS Static RAM 256K (32K x 8-Bit) Military, Commercial, and Ind  ustrial Temperature Ranges

AC Electrical Characteristics (Vcc = 5.0V * 10%, Military Temperature Ranges)

71256555Y 71256570Y 71256585Y 712565100
71256L55% 71256L70% 71256L.85% 712561100

Symbol Parameter Min. | Max | Min. | Max | Min. | Max | Min. | Max [ Unit
Read Cycle

trRC Read Cycle Time 55 — 70 — 85 — 100 — ns
tAA Address Access Time — 55 — 70 — 85 — 100 ns
tacs Chip Select Access Time e 55 e 70 — 85 — 100 ns
taz® Chip Select to Output in Low-Z 5 . 5 . 5 - 5 . ns
torz? Chip Deselect to Output in High-Z — 25 — 30 — 35 — 40 ns
toe Output Enable to Output Valid — 25 — 30 — 35 — 40 ns
toLZ? Output Enable to Output in Low-Z 0 — 0 — 0 — 0 — ns
tonz? Output Disable to Output in High-Z 0 25 0 30 — 35 — 40 ns
toH Output Hold from Address Change 5 — 5 — 5 — 5 — ns
Write Cycle

twe Write Cycle Time 55 — 70 — 85 — 100 — ns
tow Chip Select to End-of-Write 50 — 60 y 70 — 80 — ns
taw Address Valid to End-of-Write 50 — 60 — 70 — 80 — ns
tas Address Set-up Time 0 — 0 — 0 — 0 — ns
twp Write Pulse Width 40 — 45 — 50 — 55 — ns
WR Write Recovery Time 0 — 0 — 0 — 0 — ns
tow Data to Write Time Overlap 25 — 30 — 35 — 40 — ns
twHz? Write Enable to Output in High-Z —< 25 — 30 — 35 — 40 ns
DH Data Hold from Write Time (WE) 0 — 0 — 0 — 0 — ns
tow® Output Active from End-of-Write 5 — 5 e 5 e 5 e ns
NOTES: 2946 hl 13

1. -55° to +125°C temperature range only.
2. This parameter is guaranteed by device characterization, but is not production tested.
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CMOS Static RAM 256K (32K x 8-Bit) Military, Commercial, and Ind  ustrial Temperature Ranges

Timing Waveform of Read Cycle No. 1"
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Timing Waveform of Read Cycle No. 2(1:2:4)
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Timing Waveform of Read Cycle No. 2(1:34)
s AN

tacs

o] -« tcHzZ®) ——»

DATAouTt
2946 drw 09
NOTES:
1. WE is HIGH for'Read Cycle.
2. Device is continuously selected, CS"is LOW.
3. Address valid prior to or coincident with CS transition LOW.
4. OF is LOW.
5. Transition is measured £200mV from steady state.



IDT71256S/L

CMOS Static RAM 256K (32K x 8-Bit) Military, Commercial, and Ind  ustrial Temperature Ranges
Timing Waveform of Write Cycle No. 1 (WE Controlled Timing)(1:2:4.6)
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Timing Waveform of Write Cycle No. 2 (CS Controlled Timing)(':24
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NOTES:

A write“oceurs during the overlap of a LOW.CS and a LOW WE.

twr is measured from the earlierof/CS or WE going HIGH to the end of the write cycle.

During this period, I/O pins are‘in the, output state so that the input signals must not be applied.

If the CS LOW transition occurs simultaneously with or after the WE LOW transition, the outputs remain in a high-impedance state.

Transition is measured +200mV from steady state.

If OF is LOW during a WE controlled write cycle, the write pulse width must be the larger of tw or (twHz +tow) to allow the I/O drivers to turn off and data to be placed
on the bus for the required tow. If OF is HIGH during a WE controlled write cycle, this requirement does not apply and the minimum write pulse width can be as short
as the specified twp. For a CS controlled write cycle, OE may be LOW with no degradation to tcw.

SO BE W
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CMOS Static RAM 256K (32K x 8-Bit)

Military, Commercial, and Ind  ustrial Temperature Ranges

Ordering Information — Commercial & Industrial

IDT 71256 X XX XXX X
Device Power  Speed Package Process/
Type Temperature
Range
\— Blank

|
Y
P
| 20
25
E
|

Ordering Information — Military

IDT 71256 X XXX XXX X
Device Power  Speed Package Process/
Type Temperature
Range

b

Commercial (0°C to +70°C)
Industrial (-40°C to +85°C)

300 mil SOJ (S0O28-5)
600 mil Plastic DIP(P28-1)

300 mil" SOJ Only, Commercial Only,~ “Speed in nanoseconds

Low PowerOnly.
2946 drw 13

B Military (-55°C to +125°C)
Compliant to MIL-STD-883, Class B

TD 300 mil CERDIP (D28-3)
D 600 mil CERDIP (D28-1)
L32 Leadless Chip Carrier (32-pin) (L32-1)

25

35

45

55 Speed in nanoseconds
70

85

100

S Standard Power
L Low Power 2946 drw 12
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CMOS Static RAM 256K (32K x 8-Bit) Military, Commercial, and Ind  ustrial Temperature Ranges

Datasheet Document History

11/4/99 Updatedto newformat
Pp.1-5,9  AddedIndustrial Temperature Range offerings
Pg.1 Removed 30, 120, and 150ns military and 45ns commercial speed grade offerings.
Pg.2 Removed P28-2 package from DIP/SOJ Top View
Pg.3 Removed 30ns and 45ns (Commercial only) speed grade offerings from DC Electrical table
Revised notes and footnotes
Pg.5 Removed 30ns speed grade offering from AC Electrical table
Revised notes and footnotes
Pg.6 Expressed Military Temperature range on AC Electrical table
Revised notes and footnotes
Pg.8 Removed Note 1 and renumbered notes and footnotes
Pg.9 Revised Ordering Information and presented by temperature range offering
Pg. 10 Added Datasheet Document History
08/09/00 Notrecommended for new designs
CORPORATE HEADQUARTERS for SALES: for Tech Support:
& I DT 2975 Stender Way 800-345-7015 or 408-727-6116 sramhelp@idt.com
’ Santa Clara, CA 95054 fax:408-492-8674 800 544-7726, x4033

www.idt.com
The IDT logo is a registered trademark of Integrated Device Technology, Inc.
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