RENESAS Lower Power IDT71V256SA
3.3V CMOS Fast SRAM
256K (32K x 8-Bit)
Features Description
¢ Ideal for high-performance processor secondary cache The IDT71V256SA is a 262,144-bit high-speed static RAM orga-
¢ Commercial (0°C to +70°C) and Industrial (-40°C to +85°C) | nizedas32Kx8. ltisfabricated using a high-performance, high-reliability
temperature range options CMOS technology.
® Fastaccess times: The IDT71V256SA has outstanding low power characteristics while
— Commercial and Industrial: 12/15/20ns atthe same time maintaining very high performance. Address access
* Low standby current (maximum): times of as fast as 12ns are ideal for 3.3V secondary cache in 3.3V
- 2mAfull standby desktopdesigns.
¢ Small packages for space-efficient layouts: When power management logic puts the IDT71V256SA in standby
- 28-pin 300 mil SOJ mode, its very low power characteristics contribute to extended battery life.
- 28-pin TSOP Type | By taking CSHIGH, the SRAMwill automatically gotoalow power standby
¢ Produced with advanced high-performance CMOS mode and will remainin standby as long as CS remains HIGH. Further-
technology more, under full standby mode (CS at CMOS level, f=0), power consump-
® Inputs and outputs are LVTTL-compatible tionis guaranteedto always be less than 6.6m\W and typically willbe much
¢ Single 3.3V(+0.3V) power supply smaller.
.

Green parts available, see ordering information

TheIDT71V256SAis packaged ina 28-pin 300 mil SOJ and a 28-pin
300 mil TSOP Type .
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IDT71V256SA

3.3V CMOS Static RAM 256K (32K x 8-Bit) Commercial and Industrial Temperature Ranges
Pin Configurations Truth Table"
\_J WE Cs OE Ilo Function
A140+ 28 [1 Vcc
A2 2 27 1 WE X H X High-Z | Standby (IsB)
:;8 ; o B 2;3 X Vi X HighZ | Standby (iss1)
AsOs 24 7 As H L H High-Z | Output Disable
As]s 23 [1 A11
As7 S028 22[10E H L L Doutr  |Read
8 21
h2 S . a0 g al L L X DN |wiite
Ao 10 19 1 1/07 3101 tbl 02
/00 11 18 3 1/06 NOTE:
/o1 12 17 [ 1/05 1. H=VH, L=V, X =Don't Care
/02 13 16 [ 1/04
GND[] 14 15 [1 1/03 . . 1
Absolute Maximum Ratings"
DIPISOJ 3101 drw 02
Top View Symbol Rating Com'l. Unit
Vcee Supply Voltage 0.5 to +4.6 v
oE an Relative to GND
22 21 10
A: E 2 » %% VTERMP) Terminal Voltage 051 Veet05 |V
9 7 o
Aol 25 18106 Relative to GND
%E 2 v %:;8‘; TeiAs Temperature Under Bias -55 to +125 °C
\fﬁ E)fs S028 N %gO’\fD TsT6 Storage Temperature 55 t0 +125 °C
AAfE j 12 5’:;8? Pt Power Dissipation 1.0 W
2‘;% ; :; %K?O lout DC Output Current 50 mA
As] 6 9[JA1
A 7 s[JA2 NOTES: 1o bre
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS
TSOP 8101 drw 03 ][naytlcauTe perTanenfttﬁarzagt_e to ihti device. Thisﬂi]s a strsi_s rating onl)t/hand
- unctional operation of the device at these or any other conditions above those
TOp VIeW indicated in the operational sections of this specification is not implied. Exposure

to absolute maximum rating conditions for extended periods may affect
reliability.
2. Input, Output, and /O terminals; 4.6V maximum.

Pin Descriptions

Name Description =
i Capacitance

Ao - A4 Addresses (TAa = +25°C, f = 1.0MHz, SOJ package)

100 - 107 Data Input/Output Symbol Parameter(!) Conditions Max. | Unit
s Chip Select CN Input Capacitance VN = 3dV 6 pF
WE Write Enable Cout Output Capacitance Vout = 3dV 7 pF
J— 3101 thl 04
OE Output Enable NOTE:

1. This parameter is determined by device characterization, but is not production
GND Ground tested.
Ve Power

3101 bl 01

Recommended Operating

Temperature and Supply Voltage
Grade Temperature GND Vce
Commercial 0°C to +70°C ov 3.3V £ 0.3V
Industrial -40°C to +85°C ov 3.3V £ 0.3V
3101 bl 05
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IDT71V256SA

3.3V CMOS Static RAM 256K (32K x 8-Bit)

Commercial and Industrial Temperature Ranges

Recommended DC Operating

Conditions
Symbol Parameter Min. | Typ. Max. Unit
Vce | Supply Voltage 3.0 3.3 3.6 v
GND | Ground 0 0 0 \%
VH Input High Voltage - Inputs 2.0 — | Vec+0.3[ V
VH Input High Voltage - /O 2.0 — | Vec+0.3] V
VL |Input Low Voltage 030 — 0.8 %
NOTE: 3101 tl 06

1. ViL (min.) = =2.0V for pulse width less than 5ns, once per cycle.

DC Electrical Characteristics!!
(Vcec = 3.3V % 0.3V, VLCc = 0.2V, VHC = Vcc - 0.2V, Commercial and Industrial Temperature Ranges)

Symbol Parameter 71V256SA12 71V256SA15 71V256SA20 Unit
Icc Dynamic Operating Current CS < Vi, Outputs 90 85 85 mA
Open, Vcc = Max., f = fuax®
IsB Standby Power Supply Current (TTL Level) 20 20 20 mA
CS = VH, Vcc = Max., Outputs Open, f = fuax@
IsB1 Full Standby Power Supply Current (CMOS Level) 2 2 2 mA
CS > VHc, Vce = Max., Outputs Open, f = 0@,
VIN < VLc or VIN > VHC
3101 tbl 07
NOTES:
1. All values are maximum guaranteed values.
2. fmax = 1/trc, only address inputs cycling at fuax; f = 0 means that no inputs are cycling.
DC Electrical Characteristics
(Vcc = 3.3V 0.3V)
IDT71V256SA
Symbol Parameter Test Conditions Min. Typ. Max. Unit
(I Input Leakage Current Ve = Max., VIN = GND to Vice — — 2 MA
lo|  |Output Leakage Current Veoc = Max., CS = ViH, Vout= GND to Ve — — 2 pA
VoL Output Low Voltage loL = 8mA, Vce = Min. — — 0.4 vV
VoH Output High Voltage lon = -4mA, Vcc = Min. 24 — — v
3101 tbl 08
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IDT71V256SA

3.3V CMOS Static RAM 256K (32K x 8-Bit)

AC Test Conditions
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 3ns
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V
AC Test Load See Figures 1 and 2
3101 ol 09
3.3V
320Q
DATAoOuUT
350Q 30pF*
3101 drw 04

Figure 1. AC Test Load

Commercial and Industrial Temperature Ranges

3.3V

320Q
DATAouT

3500 T 5pF

3101 drw 05

Figure 2. AC Test Load
(for tcLz, toLz, tcHz, toHz, tow, twHz)

*Includes scope and jig capacitances

AC Electrical Characteristics

(Vcc = 3.3V % 0.3V, Commercial and Industrial Temperature Ranges)

71V256SA12 71V256SA15 71V256SA20

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

trRC Read Cycle Time 12 — 15 — 20 — ns
taa Address Access Time — 12 — 15 — 20 ns
tacs Chip Select Access Time — 12 — 15 — 20 ns
teLzM Chip Select to Output in Low-Z 5 — 5 — 5 — ns
tchz(M Chip Select to Output in High-Z 0 8 0 9 0 10 ns
toe Output Enable to Output Valid — 6 — 7 — 8 ns
torz™M Output Enable to Output in Low-Z 3 — 0 — 0 — ns
tonz(" Output Disable to Output in High-Z 2 6 0 7 0 8 ns
toH Output Hold from Address Change 3 — 3 —_— 3 — ns
Write Cycle

twe Write Cycle Time 12 — 15 — 20 — ns
taw Address Valid to End-of-Write 9 — 10 — 15 — ns
tcw Chip Select to End-of-Write 9 — 10 —_— 15 — ns
tas Address Set-up Time 0 — 0 — 0 — ns
twp Write Pulse Width 9 — 10 — 15 — ns
twR Write Recovery Time 0 — 0 — 0 — ns
tow Data to Write Time Overlap 6 — 7 — 8 — ns
tDH Data Hold from Write Time 0 — 0 — 0 — ns
tow(® Output Active from End-of-Write 4 — 4 — 4 — ns
twhz™" Write Enable to Output in High-Z 1 8 1 9 1 10 ns

3101 tbl 10
NOTE:

1. This parameter guaranteed with the AC test load (Figure 2) by device characterization, but is not production tested.
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IDT71V256SA

3.3V CMOS Static RAM 256K (32K x 8-Bit) Commercial and Industrial Temperature Ranges

Timing Waveform of Read Cycle No. 1"
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3101 drw 06
NOTES:
1. WE is HIGH for Read cycle.
2. Transition is measured +200mV from steady state.
Timing Waveform of Read Cycle No. 2(1:24
tRC '
ADDRESS X
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tOHtAA | [~ tOH —
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3101 drw 07
Timing Waveform of Read Cycle No. 3134
E %
|
|‘ (;?CS ~4— tcHz (6) —
[ tcz B ——
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3101 drw 08

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, OE is LOW.

5. Transition is measured +200mV from steady state.

© 2019 Renesas Electronics Corporation



IDT71V256SA

3.3V CMOS Static RAM 256K (32K x 8-Bit) Commercial and Industrial Temperature Ranges

Timing Waveform of Write Cycle No. 1 (WE Controlled Timing)!':24©)
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3101 drw 09

NOTES: o .
1. A write occurs during the overlap of a LOW CS and a LOW WE.
2. twr is measured from the earlier of CS or WE going HIGH to the end of the write cycle.
3. During this period, I/O pins are in the output state so that the input signals must not be applied.
4. If the CS LOW transition occurs simultaneously with or after the WE LOW transition, the outputs remain in a high-impedance state.
5. Transition is measured +200mV from steady state.
6. If OE is LOW during a WE controlled write cycle, the write pulse width must be the larger of twp 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 O is HIGH during a WE controlled write cycle, this requirement does not apply and the write pulse can be as short as the
spectified twe.

Timing Waveform of Write Cycle No. 2 (CS Controlled Timing)"234
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\7— tbpw —®|=— {DH L
DATAIN N DATA VALID
3101 drw 10
NOTES:
1. WE or CS must be HIGH during all address transitions. .
2. A write occurs during the overlap of a LOW CS and a LOW WE.
3. twr is measured from the earlier of CS or WE going HIGH to the end of the write cycle.
4. If the CS LOW transition occurs simultaneously with or after the WE LOW transition, the outputs remain in a high-impedance state.
5. If OE is LOW during a WE controlled write cycle, the write pulse width must be the larger of twp 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 OE is HIGH during a WE controlled write cycle, this requirement does not apply and the write pulse can be as short as the
spectified twp.
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IDT71V256SA

3.3V CMOS Static RAM 256K (32K x 8-Bit) Commercial and Industrial Temperature Ranges

Ordering Information — Commercial and Industrial

71V256 SA XX X X X X
Device Power Speed Package Process/
Type Temperature
Range
Blank Tube or Tray
8 Tape & Reel
Blank Commercial (0°C to +70°C)
| Industrial (—40°C to +85°C)
G® Green
Y 300 mil SOJ (S028)
Pz TSOP Type | (SO28)
12
15 Speed in nanoseconds
20"
* Available in TSOP package only.
3101 drw 11
NOTES:

1. Contactyourlocalsales office forindustrialtemp. range for other speeds, packages and powers.
2. Greenpartsavailable. Forspecific speeds, packages and powers contact your local sales office.
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IDT71V256SA

3.3V CMOS Static RAM 256K (32K x 8-Bit) Commercial and Industrial Temperature Ranges

Datasheet Document History

1/7/00 Updated to new format
Pg.1,3,4,7 Expanded Industrial Temperature offerings
Pg.1,2,7 Removed 28-pin 300 mil plastic DIP package offering
Pg.6 Removed Note No. 1 from Write Cycle No. 1 diagram; renumbered notes and footnotes
Pg.7 Revised Ordering Information
Pg.8 Added Datasheet DocumentHistory

08/09/00 Notrecommended for new designs

02/01/01 Removed "Notrecommended for new designs"

06/21/02  Pg.7 Added tape and reel option to the ordering information

01/30/04  Pg.7 Added "restricted hazardous substance device" to order information.

02/20/09  Pg.7 Removed "IDT" from ordering parts

06/1112  Pg.3 Corrected Recommended DC Operation Conditions Max ViHfrom 5.0to Vec+0.3V
Pg.7 Added Green designator to ordering information
Pg.7 Corrected footnote in the ordering information from "available in SOJ package only" to

"available in TSOP package only"

07124114 Pg.7 Added tube ortray to the ordering information

08/18/15  Pg.1&7 Removed commercial 10ns speed offering & added green parts available to features
Pg.2 &7 Removed "-X"extensions from all pin configurations SOJ28 & TSOP28
Pg.3&4 Removed commercial 10ns speed offering columns from the DC & AC Elec tables
Pg.7 Updated the Industrial and Green footnotesin the Ordering Information



Notice

10.

1.
12.

(Note1)

(Note2)

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products
and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the design of your
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use of
these circuits, software, or information.
Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or
other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this
document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.
You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering.
Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality". The intended applications for
each Renesas Electronics product depends on the product's quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home

electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key
financial terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space system;
undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims
any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is
inconsistent with any Renesas Electronics data sheet, user's manual or other Renesas Electronics document.
When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, "General Notes for
Handling and Using Semiconductor Devices" in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such
specified ranges.
Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products
are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury,
injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety
design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for aging
degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are
responsible for evaluating the safety of the final products or systems manufactured by you.
Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas
Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance
with applicable laws and regulations.
Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.
It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or
transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.
This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas
Electronics products.

"Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.
"Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

(Rev.4.0-1 November 2017)

Corporate Headquarters

TOYOSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan
WWW.renesas.com

Trademarks

Renesas and the Renesas logo are trademarks of Renesas Electronics
Corporation. All trademarks and registered trademarks are the property of
their respective owners.

Contact Information

For further information on a product, technology, the most up-to-date version
of a document, or your nearest sales office, please visit:
www.renesas.com/contact/
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