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CONTENTS OVERVIEW

Historically, Integrated Device Technology has presented its product offerings entirely under one cover.
In an effort to simplify this information for our customers, it has been divided into four separate data books
— Logic, Specialized Memory, RISC and Static RAM.

This 1991 Update offers new and revised information from each of the four 1991 Data Books. Also
included is a current, complete packaging section for all IDT product groups. This section will be updated
in each subsequent data book.

The Table of Contents contains a listing of the products in the Update. All data sheets are designated
by their corresponding Data Book (A = Logic, B = Specialized Memories, C = RISC, and D = Static RAM)
and page numbered individually. For example, Updated 1 C, centered at the bottom of the page, refers
to the 1991 RISC Data Book. The corresponding page number is shown in the lower right corner. New
data sheets and application notes follow the partial and complete data sheets in the section with the data
book that they will appear in when next published.

Aheader bar at the top of each change to a partial or complete data sheet indicates which 1990-91 data
book the original data sheet can be found in. The reference is organized by data book, section and page
number.

IDT, a recognized leader in high-speed CMOS technology, produces a broad line of products. This
enables us to provide a complete CMOS solution to designers of high performance digital systems. Not
only do our product lines include industry standard devices, they also feature products with faster speed,
lower power, and package and/or architectural benefits that allow the designer to achieve significantly
improved system performance.

To find ordering information: Start with the Ordering Information chart at the back of each new data
sheet. Updated data sheets — for which only the updated information has been included — should be
used in reference with the complete data sheet in the appropriate 1991 Data Book.

To find product data: Start with the Table of Contents, organized by data book (data books are
organized with partially updated data sheets at the front, followed by updated full data sheets, then new
data sheets) or with the numeric Table of Contents organized across all product lines. These indexes will
direct you to the page(s) of the partial, full or new data sheet. Included in the update sections is a header
bar above the change which has a reference for locating the complete data sheet in the appropriate 1991
Data Book. Data sheets may be of the following type:

ADVANCE INFORMATION — contain initial descriptions, subject to change, for products that are in
development, including features and block diagrams.

PRELIMINARY — contain descriptions for products soon to be, or recently, released to production,
including features, pinouts and block diagrams. Timing data are based on simulation or initial character-
ization and are subject to change upon full characterization.

FINAL — contain minimum and maximum limits specified over the complete supply and temperature
range for full production devices.

New products, product performance enhancements, additional package types and new product
families are being introduced frequently. Although this update is published in an effort to keep our
customers informed of new and changing data, it is impossible for it to remain current. Please contact your
local IDT sales representative to determine the latest device specifications, package types and product
availability. :
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LIFE SUPPORT POLICY

Integrated Device Technology's products are not authorized for use as critical components in life support devices or systems

unless a specific written agreement pertaining to such intended use is executed between the manufacturer and an officer of IDT.

1. Life supportdevices or systems are devices or systems which (a) are intended for surgical implant into the body or (b) support
or sustain life and whose failure to perform, when properly used in accordance with instructions for use provided in the
labeling, can be reasonably expected to result in a significant injury to the user. ‘

2. Acritical component is any component of a life supportdevice or system whose failure to perform can be reasonably expected
to cause the failure of the life support device or system, or to affect its safety or effectiveness.

Note: Integrated Device Technology, Inc. reserves the right to make changes to its products or specifications at any time, without notice, in order to improve
design or performance and to supply the best possible product. IDT does not assume any responsibility for use of any circuitry described other than the circuitry
embodiedinan IDT product. The Company makes no representations that circuitry described herein is free from patent infringement or other rights of third
parties which may result from its use. No license is granted by implication or otherwise under any patent, patent rights or other rights, of Integrated Device
Technology, Inc.

The IDT logo is a registered trademark, BUSMUX, Flexi-pak, BICEMOS, CacheRAM, CEMOS, Flow-thru EDC, IDT/ux, MacStation, REAL8, RISC
SubSystem, RISControlier, RISCore, SmartLogic, SyncFIFO, TargetSystem, and R3051 are trademarks of Integrated Device Technology, Inc.

FAST is a trademark of National Semiconductor Corporation.

Intel and i486 are trademarks of Intel Corporation.
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IDT54/74FCT540T Inverting Octal Buffer/Line Driver.... A-2
IDT54/74FCT541 Inverting Octal Buffer/Line Driver.... A-8
IDT54/74FCT541T Inverting Octal Buffer/Line Driver................ A-2
IDT54/74FCT543 Non-inverting Octal Latched Transceiver ..... A-11
IDT54/74FCT543T Non-inverting Octal Latched Transceiver ..... A-5
IDT54/74FCT826T 8-Bit Inverting Register w/Multiple Enable..... A-88
IDT6116 2K x 8 with Power-Down...........cccceeeeeneeneenncine. D-2
IDT61298 64K x 4 with Output Enable and Power-Down..........ccccccccevivninnnncnne. D-3
IDT61B298 64K x 4 BICEMOS with Output Enable ............ccceeeuineueinciiniiinicee D-5
IDT61B98 16K x 4 BiCEMOS with Output Enable ...... D-6
IDT7010 9K (1K x 9) Dual-Port RAM (MASTER) ..... B-9
IDT70104 9K (1K x 9) Dual-Port RAM (SLAVE)......... B-9
IDT7030 8K (1K x 8) Dual-Port RAM (MASTER) ..... B-8
IDT7040 8K (1K x 8) Dual-Port RAM (SLAVE)................ B-8
IDT7099 36K (4K x 9-Bit) Synchronous Dual-Port RAM . B-104
IDT71256 32K x 8 with Power-Down.........cccoceeceiinenennee. D-3
IDT71589 32K x 9 Burst Mode with POWEr-DOWN ...........cceeerereerieneenenecrenenne D-12
IDT7164 8K X 8 With POWEr-DOWN...........coiiieiieieecee et D-5
IDT71B229 16K x 9 x 2 BICEMOS Cache RAM ... D-20
IDT71B256 32K x 8 BICEMOS ........cccovvivcnrenene D-7
IDT71B258 64K x 4 BiCEMOS .........ccoevvrieienne D-8
IDT71M024 128K x 8 CMOS Static RAM Module...... B-114
IDT7251 512 x 18-Bit — 1K x 9-Bit BiFIFO ....... B-3
IDT72510 512 x 18-Bit — 1K x 9-Bit BiFIFO ... B-3
IDT72511 512 x 18-Bit BiFIFO ..........ccocueun.ee B-6
IDT7252 512 x 18-Bit — 1K x 9-Bit BiFIFO ..........ccc....... B-3
IDT72520 512 x 18-Bit — 1K x 9-Bit BiFIFO ...............c..... B-3
IDT72521 512 x 18-Bit BiFIFO ......c.coveeeercecrencicnnene B-6
IDT73210 Fast Octal Register Transceiver w/Parity ..... A-14
IDT73211 Fast Octal Register Transceiver w/Parity ..... A-14
IDT79R3000A RISC CPU Processor .... c-2
IDT79R3000AE RISC CPU Processor ........cccccceveveeveuenee Cc-2
IDT79R3010A RISC Floating Point Accelerator (FPA)...... C-4
IDT79R3010AE RISC Floating Point Accelerator (FPA)........c..ccuu...... C-4
IDT79R3051 IDT79R3051 Family of Integrated RISControllers™ .............c.ccccoce... C-16
IDT79R3052 IDT79R3051 Family of Integrated RISControllers™ ..............cccceueuueee C-16
IDT7M1001 128K x 8 Dual-Port Static RAM Module...........c.......... B-35
IDT7M1002 16K x 32 Dual-Port Static RAM Module...... B-15
IDT7M1003 64K x 8 Dual-Port Static RAM Module.................... B-35
IDT7M1011 1K x 36 CMOS Dual-Port Static RAM Module..... B-122
IDT7M1012 2K x 36 CMOS Dual-Port Static RAM Module...... B-122
IDT7M4048 512 x-8 CMOS Static RAM Module — Military ........ B-130
IDT7M4048 512 x 8 CMOS Static RAM Module — Commercial ... B-139
IDT7M4068 256K x 8 CMOS Static RAM Module — Military ......... eeee. B-148
IDT7M4068 256K x 8 CMOS Static RAM Module — Commercial ...........cccooeeiiiniiniiineceiennnns B-157
IDT7M4077 256K x 32 BiCMOS/CMOS Static RAM Module.......... B-166
IDT7M7004 32K x 32 CMOS EEPROM Module ...........ccccuee .. B-174
IDT7M7005 32K x 16 SMOS SRAM/EEPROM ModUIE .......cccoviniiiiiiiniiiniieneccecnrcr e B- 180
IDT7MB1006 64K x 16 Dual-Port Static RAM Module...........ccccovemieiinnniiienniniinns B8.7 ............ B-10"
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IDT7MB1008 32K x 16 Dual-Port Static RAM Module............cccocueicevieniieciceeiceene X
IDT7MB4040 256K x 9 CMOS Static RAM Module ...................... 26 ..oonnen.
IDT7MB4048 512 x 8 CMOS Static RAM Module — Commercial.............ceeeeeveenieeiinenecennenne
IDT7MB4064 64K x 16 BiCMOS Static RAM Module....................
IDT7MB4065 256K x 20 BICMOS/CMOS Static RAM Module......
IDT7MB4066 256K x 16 BICMOS/CMOS Static RAM Module......
IDT7MB4067 256K x 32 CMOS Static RAM Module.........................
IDT7MB4068 256K x 8 CMOS Static RAM Module — Commercial ..........cccceeeeieceeennnes
IDT7MB6139 Dual (16K x 60) Data/Instruction Cache Module for IDT79R3000 CPU
IDT7MC4032 16K x 32 CMOS Static RAM Module w/Separate Data 1/O.................
IDT7MP1021 128K x 8 CMOS Dual-Port Static RAM Module............cccoeieeeeiiienieeseieieeieeeneene
IDT7MP1023 64K x 8 CMOS Dual-Port Static RAM Module............ccooereecienoinireceneneneeeiene
IDT7MP4031 16K x 32 CMOS Static RAM Module ...............
IDT7MP4034 256K x 8 CMOS Static RAM Module ....
IDT7MP4036 64K x 32 CMOS Static RAM Module ....
IDT7MP4045 256K x 32 CMOS Static RAM Module ..
IDT7MP4046 256K x 16 CMOS Static RAM MOAUIE .......ccveveeeeeteee et ereeeeaeene
IDT7MP4047 512K x 16 CMOS Static RAM Module ...........c.coeeeeeeeieeeeeeeiee e
IDT7MP6074 256K IDT79R4000 Secondary Cache Module Block Family .............coouiviiinncninns
IDT7MP6084 1MB IDT79R4000 Secondary Cache Module Block Family ...............
IDT7MP6085 128K Byte CMOS Secondary Cache Module for the Intel™ i486™ ...
IDT7MP6086 128K Byte CMOS Secondary Cache Module for the Intel™ i486™ ...
IDT7MP6087 256K Byte CMOS Secondary Cache Module for the Intel™ i486™ ...
IDT7MP6094 4MB IDT79R4000 Secondary Cache Module Block Family ...........ccocceeeueenen.
IDT7MP9244AT Fast CMOS 32-Bit Buffer/Line Driver and Bidirectional Transceiver Modules
IDT7MP9244CTZ Fast CMOS 32-Bit Buffer/Line Driver and Bidirectional Transceiver Modules
IDT7MP9244T Fast CMOS 32-Bit Buffer/Line Driver and Bidirectional Transceiver Modules
IDT7MP9245AT Fast CMOS 32-Bit Buffer/Line Driver and Bidirectional Transceiver Modules
IDT7MP9245CTZ Fast CMOS 32-Bit Buffer/Line Driver and Bidirectional Transceiver Modules.....
IDT7MP9245T Fast CMOS 32-Bit Buffer/Line Driver and Bidirectional Transceiver Modules
IDT7RS107 R3000 CPU Modules for High Performance and

MURIProcessor Systems .........ccuceeieeieneiiieiienieeeeeeeee e seae e
IDT7RS108 R3000 CPU Modules with 256K Cache....
IDT7RS109 R3000 CPU Modules with 256K Cache ..................
IDT7RS110 Plug Compatible Family of R3000 CPU Modules 8.
IDT7RS901 IDT/sim System Integration Manager ROMable Debugging Kernal ... C8.9............. C-50
IDT7RS903 IDT/c Multi-Host C-Compiler System ..........ccocceceevvennrineenmnnceneeneene,
IDT7RS905 IDT/fp Floating Point Library for Use with R3000 Compilers ....

Subsystems Custom Module Capabilities ............ccccoeevereeeeeeereeeereeeeeeeeteerevevee s eveer e
The Subsystem’s “FlexiPak™” CMOS Module FaMIlY ............coceuruerirerieririieeeresreseereseseesesess e seseesesesssssseseesssnes
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SECTION PAGE

MONOLITHIC PACKATE DIAGRAM OUTLINES 43

PKG. DESCRIPTION

P16-1 16-Pin Plastic DIP (300 Mil) ...cc.eevreririiieicinee et srcscsaas 34
P22-1 22-Pin Plastic DIP (300 Mil)..... e 34
p28-2 28-Pin Plastic DIP (300 Mil) .....c.uiiieeieieeeee et sree e s csae e e 34
P32-2 32-Pin Plastic DIP (300 Mil) .....cuiiiiiiiiiireecteeee ettt s cae e 34
P18-1 18-Pin Plastic DIP (300 Mil - FUll [ad) .......ccceceueertruireiiecieicc e 35
P20-1 20-Pin Plastic DIP (300 Mil - Full 1ead) .........cccooerrieeneicieinencnccreneeeccseiseiscneene 35
P24-1 24-Pin Plastic DIP (300 Mil - Full lead) ..... e 35
P24-2 24-Pin Plastic DIP (600 Mil)................... e 36
P28-1 28-Pin Plastic DIP (600 Mil).......cc.cetueiiiieeiieeeeeeeeeeeeeereertene e sessnesacneeeeneneas 36
P32-1 32-Pin Plastic DIP (600 Mil) ........cccoimiiiiiiiiiccieiiieeieee e 36
P40-1 40-Pin Plastic DIP (800 Mil) ..ottt erceeres s ene s 36
P48-1 48-Pin Plastic DIP (600 Mil) ........cccoeeuererianieeieeireree e ssesesesesesssssssssssssses 36
P64-1 64-Pin Plastic DIP (300 Mil) ......ooieeee et eere e senae e 36
D16-1 - 16-Pin CERDIP (300 Mil) ....coiiiiiiieieee ettt ettt st enesrennennene 1
D18-1 18 Pin CERDIP (300 Mil) c..eoiiiieieeeieie ettt st e saee 1
D20-1 20-Pin CERDIP (300 Mil)....co ittt ciae et eeee s e e e see s seeemeeas seenne 1
D22-1 22-Pin CERDIP (300 Mil) .....cuiuiiiiiee ettt ettt seeeeseese st s 1
D24-1 24-Pin CERDIP (300 Mil) . .ucutieieeiiiee et es et e et sesve st st sreese st 1
D28-3 28-Pin CERDIP (300 Mil) .....ooiiieiiececieitee ettt et te e ettt a e s 1
D24-3 24-Pin CERDIP (400 Mil) ...eeutieiieiiet ettt ettt eveseens s 2
D24-2 - 24-Pin CERDIP (600 Mil)......cccoiiiieneeeeeieieceee e e s 2
D28-1 28-Pin CERDIP (800 Mil).....cceoiiieieeerieeieisicseieseseeseeeeseeeesseeeesseses e sasesse suesessessensane 2
D40-1 40-Pin CERDIP (800 Mil) .....ceieeuiiieieiriccireet ettt seete e s eb e ese e eene 2
D28-2 28-Pin CERDIP (Wide BOAY) ....cc.ooeieeeeeieiieeeiicttieite ettt cresaenne 2
D32-1 32-Pin CERDIP (Wi DOAY) .....e.veevveeeeseeeieseeeesssseseessesssessesssssses s ssssssssssssesesnesees 2
D40-2 40-Pin CERDIP (Wide BOAY).....ccceoceiniirieeieeeierr ettt v 2
C20-1 20-Pin Sidebraze DIP (300 Mil) 3
Cc22-1 22-Pin Sidebraze DIP (300 Mil) 3
C24-1 24-Pin Sidebraze DIP (300 Mil) 3
C28-1 28-Pin Sidebraze DIP (300 Mil) .. 3
C32-3 32-Pin Sidebraze DIP (300 Mil)... 3
C28-2 28-Pin Sidebraze DIP (400 Mil) .. 4
C32-2 32-Pin Sidebraze DIP (400 Mil) .. 4
C48-1 48-Pin Sidebraze DIP (400 Mil) .. 4
C24-2 24-Pin Sidebraze DIP (600 Mil) .. 5
C28-3 28-Pin Sidebraze DIP (600 Mil) .. 5
C32-1 32-Pin Sidebraze DIP (600 Mil) 5
C40-1 40-Pin Sidebraze DIP (600 Mil) 5
C68-1 68-Pin Sidebraze DIP (600 Mil) .. 5
C64-1 64-Pin Sidebraze DIP (900 Mil) ... 6
C64-2 64-Pin Topbraze DIP (900 Mil)........ccccceiininininiennenieniensencinie e eaens 7
PG68-2 68-Lead Plastic Pin Grid Array (cavity up) 49
PG84-2 84-Lead Plastic Pin Grid Array (cavity up).... 49
PG68-2 68-Lead Plastic Pin Grid Array (cavity up).... 49
PG84-2 84-Lead Plastic Pin Grid Array (cavity up).... 49
G68-1 68-Lead Pin Grid Array (Cavity UP) ........cocvueivueiineimininrenreesieie et ensse e 21
G84-1 84-Lead Pin Grid Array (Cavity UP) ........coueiriiiiieiiininee ettt 22
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MONOLITHIC PACKATE DIAGRAM OUTLINES (Continued)

PKG. DESCRIPTION

G84-3 84-Lead Pin Grid Array (Cavity UP) --..cccveeeverrereeeeeneennes
G108-1 108-Lead Pin Grid Array (cavity up) ...

G144-2 144-Lead Pin Grid Array (Cavity Up) ......ccoeeerereeneevnennne
G208-1 208-Lead Pin Grid Array (cavity Up) .......cc.cecevvereruerernennne
GU68-2 68-Lead Pin Grid Array (cavity down).....

G84-2 84-Lead Pin Grid Array (cavity down).....

G84-4 84-Lead Pin Grid Array (cavity down).....

G144-1 144-Lead Pin Grid Array (cavity down)...

G144-3 144-Lead Pin Grid Array (cavity down)...

G175-1 175-Lead Pin Grid Array (cavity down)...

G208-2 208-Lead Pin Grid Array (cavity down)...........ccceeveevennen.
SO16-1 16-Pin Small Outline IC (qull Wing) .........ccceveeerenninnns
SO18-1 18-Pin Small Outline IC (gull wing).....

S020-2 20-Pin Small Outline IC (gull wing).....

S024-2 24-Pin Small Outline IC (gull wing).....

S028-2 28-Pin Small Outline IC (gull wing).....

S028-3 28-Pin Small Outline IC (gull wing).................

S0O16-6 16-Pin Small Outline IC (EIAJ — .050 pitch) ....
S020-6 20-Pin Small Outline IC (EIAJ — .050 pitch) ...
S024-6 24-Pin Small Outline IC (EIAJ — .050 pitch) .................
S0O16-2 16-Pin Small Outline IC (J-bend) ........coeereeiecenenccnnnne
S020-1 20-Pin Small Outline IC (J-bend).....

S024-4 24-Pin Small Outline IC (J-bend).....

S024-8 24-Pin Small Outline IC (J-bend)...................

S028-5 28-Pin Small Outline IC (J-bend — 300 mil).....
S028-4. 28-Pin Small Outline IC (J-bend — 350 mil).....
S032-2 28-Pin Small Outline IC (J-bend — 300 mil).....
S032-3 32-Pin Small Outline IC (J-bend — 400 mil).....

S048-1 48-Pin Small Outline IC (SSOP — JEDEC) ........cc......
S056-1 56-Pin Small Outline IC (SSOP — JEDEQC) ........cc........
S020-7 ) 20-Pin Small Outline IC (SSOP — EIAJ)

S024-7 24-Pin Small Outlien IC (SSOP — EIAJ)

J20-1 20-Pin Plastic Leaded Chip Carrier (square).................
J28-1 ) 28-Pin Plastic Leaded Chip Carrier (square)....

J44-1 44-Pin Plastic Leaded Chip Carrier (square) ....

J52-1 ) 52-Pin Plastic Leaded Chip Carrier (square)....

J68-1 68-Pin Plastic Leaded Chip Carrier (square)....

J84-1 84-Pin Plastic Leaded Chip Carrier (square) ........
J18-1 18-Pin Plastic Leaded Chip Carrier (rectangular) ....
J32-1 32-Pin Plastic Leaded Chip Carrier (rectangular)

L20-2 20-Pin Leadless Chip Carrier (square)

L28-1 28-Pin Leadless Chip Carrier (square) ...

L44-1 44-Pin Leadless Chip Carrier (square) ...

L48-1 48-Pin Leadless Chip Carrier (square) ...

L52-1 52-Pin Leadless Chip Carrier (square) ...

L52-2 52-Pin Leadless Chip Carrier (square) ...

L68-2 68-Pin Leadless Chip Carrier (square) ...

L68-1 68-Pin Leadless Chip Carrier (square)

L20-1 20-Pin Leadless Chip Carrier (rectangular) .............c.....
L22-1 22-Pin Leadless Chip Carrier (rectangular) .................
L24-1 24-Pin Leadless Chip Carrier (rectangular) ...................

SECTION PAGE
4.3
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SECTION  PAGE

MONOLITHIC PACKATE DIAGRAM OUTLINES (Continued) 4.3
PKG. DESCRIPTION
L28-2 28-Pin Leadless Chip Carrier (rectangular) ...........ccoceeeieiiinienninneceecee e 20
L32-1 32-Pin Leadless Chip Carrier (rectangular) ........cccoeeeevevveiviniiiiennniniicie e 20
E16-1 16-Lead CERPACK ...ttt srese st ss s 16
E20-1 20-Lead CERPACK .. 16
E24-1 24-Lead CERPACK .. 16
E28-1 28-Lead CERPACK ...... . 16
E28-2 28-Lead CERPACK ..ottt sttt ettt saesne b 16
CQ84-1 84-Lead CERQUAD (J-DENA) .....ceruemreirieeienientneintecerceiecise et sr e sesnens 17
F20-1 20-Lead FIAtPaCK........c.cceeeeieeeieieeitiiet ettt ettt ea s en e e enes 8
F20-2 20-Lead Flatpack (.295 body).. . 8
F24-1 24-Lead Flatpack.................... .. 8
F28-1 28-Lead FIAIPACK ....c.eeveeteeeee ittt ettt e st e 8
F28-2 28-Lead FIAtPacK .......c..coeeierieeeieeet e et 8
F48-1 48-Lead Flatpack... 9
F64-1 64-Lead Flatpack... 9
F68-1 68-Lead Flatpack... 10
F68-2 68-Lead Flatpack... 11
F84-1 84-Lead Flatpack... .12
F84-2 84-Lead Flatpack ........c.ccccceeveeciivennnne . 13
F172-1 172-Lead Quad Flatpack (cavity up) ........ . 14
F172-2 172-Lead Quad Flatpack (Cavity dOWN) ..........cccoeeueireiieneneieceeresrcrcei e 15
PQ80-2 80-Lead Plastic Quad FIatpack (EIAJ) ......cccovireerirniiiieiceseneeceeree e s cneanens 45
PQ100-1 100-Lead Plastic Quad Flatpack (JEDEC) .. .. 44
PQ100-2 100-Lead Plastic Quad Flatpack (EIAJ) .......ccceeerenenenncnne. .. 45
PQ120-2 120-Lead Plastic Quad Flatpack (EIAJ) ......ccccceeverevervecnne. .. 45
PQ128-2 128-Lead Plastic Quad Flatpack (EIAJ) .....ccceoviiiiiininiieniiiirceccceneciieens 45
PQ132-1 132-Lead Plastic Quad Flatpack (JEDEC) .......cccouceureuirriienieenienicii e 44
PQ144-2 144-Lead Plastic Quad Flatpack (EIAJ) .......coveeeiiinniiiiiicceciccecieeens 46
PQ160-2 160-Lead Plastic Quad Flatpack (EIAJ) ... 46
PQ184-2 184-Lead Plastic Quad Flatpack (EIAJ) ... .. 46
PQ208-2 208-Lead Plastic Quad Flatpack (EIAJ) ...... .. 46
PG208-2 208-Lead Plastic Pin Grid Array (CaVity UP) .....c.ccieeuirrererreneceine et sreesecennnns 49
SECTION  PAGE
MODULE PACKATE DIAGRAM OUTLINES 4.4
PKG. DESCRIPTION PART NUMBER
DIP (DUAL IN-LINE PACKAGES)
M1 32-Pin 0.400mil x 0.820mil LCC........c.oeveereirenneenne 71M024, 71M025 ................
M2 32-Pin 400mil Sidebraze DIP .. 71M024, 71M025 ... .
M3 32-Pin 600mil Sidebraze DIP . 71M024, 71M025 ................
M4 28-Pin Ceramic Sidebraze DIP ........cccccoveeenicnncnnend ‘7M205, 7M206, 7M207 .......
M5 28-Pin Ceramic Sidebraze DIP .........cccocveivienencnenne TM4042 ...
Mé 32-Pin Ceramic Sidebraze DIP .........ccoveveerccieiinncnnne 7M4048 "C" ......ooeveviinne

M7 32-Pin Ceramic Sidebraze DIP .........ccccooeeencniccinnn 7M4048 "N" ..o

M8 32-Pin Ceramic Sidebraze DIP ..........cccceeeieveveeceeennen. 7M4068 "C" ...
M9 32-Pin Ceramic Sidebraze DIP ..........c.cooeevevvierennenn. 7M4068 "N" ...ocevveeeereeenen.
M10 32-Pin Ceramic Sidebraze DIP .........c..ccooeeievvieccenenne 8M824 "C" ...

OO ARAWWNDN =

M11 32-Pin Ceramic Sidebraze DIP .........cccovveeeveeeecieeeeene 8M824 "N" ....ocreeereeees
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SECTION PAGE

MODULE PACKATE DIAGRAM OUTLINES (Continued) 4.4

PKG. DESCRIPTION PART NUMBER
DIP (DUAL IN-LINE PACKAGES) (Continued)
M12 32-Pin FR-4 Plastic DIP ........cccccooeveeieeeeceee e,
M13 32-Pin FR-4 Plastic DIP ....
M14 40-Pin Ceramic Sidebraze DIP ....
M15 40-Pin Ceramic Sidebraze DIP ....
M16 40-Pin Ceramic Sidebraze DIP ....
M17 40-Pin Ceramic Sidebraze DIP ....
M18 40-Pin Ceramic Sidebraze DIP ....
M19 40-Pin FR-4 Plastic DIP ............
M20 44-Pin FR-4 Plastic DIP ....
M21 44-Pin FR-4 Plastic DIP ...........
M22 48-Pin Ceramic Sidebraze DIP ....
M23 48-Pin FR-4 Plastic DIP ...............
M24 48-Pin FR-4 Plastic DIP ...........
M25 58-Pin Ceramic Sidebraze DIP .

7M145, 7M137 ...
M26 60-Pin Ceramic Sidebraze DIP ....
M27 60-Pin Ceramic Sidebraze DIP ....
M28 60-Pin Ceramic Sidebraze DIP ....
M29 60-Pin FR-4 Plastic DIP ...............
M30 64-Pin Ceramic Sidebraze DIP
M31 64-Pin Ceramic Sidebraze DIP ......... rerereeneee—eenrara e TM1003 ..o 16
M32 64-Pin Ceramic Sidebraze DIP ...........ccccceeevveveeeeennen. TMB032 ..o, 17
QIP (QUAD IN-LINE PACKAGES)
M33 100-Pin FR-4 Plastic QIP .. ....7TMB6036 .... 18
M34 100-Pin FR-4 Plastic QIP .. ....7MB6046 .... 19
M35 100-Pin FR-4 Plastic QIP .. ....7MB6056 .... 20
M36 104-Pin FR-4 Plastic QIP .. ...7MB6136..... 21
M37 104-Pin FR-4 Plastic QIP ... 7MB6146 22
M38 104-Pin FR-4 Plastic QIP 7MB6156 23
M39 120-Pin FR-4 Plastic QIP ... ....7TMB6049 .... 24
M40 120-Pin FR-4 Plastic QIP .. ....7TMB6061 .... 25
M41 128-Pin FR-4 Plastic QIP ... ....7MB6040 .... 26
M42 128-Pin FR-4 Plastic QIP ... ....7TMB6044 .... 27
M43 128-Pin FR-4 Plastic QIP .. ....7MB6139..... 28
M44 132-Pin FR-4 Plastic QIP .. ....7MB6064 .... 29
M45 132-Pin FR-4 Plastic QIP ... ....7MB1006 .... 30
M46 132-Pin FR-4 Plastic QIP .. ...7MB1008..... 31
M47 -164-Pin FR-4 Plastic QIP 7MB6042 32
HIP (HEX IN-LINE PACKAGES)
M48 66-Pin Ceramic Sidebraze HIP .................... rerernepeennn 7M4003, 7M7004,

TMT005 ...ttt et eabe s sae e sr e e e e e s saae e s e et e esbesnes 33
M49 66-Pin Ceramic Sidebraze HIP .... ....7M4013 "C" 34
M50 66-Pin Ceramic Sidebraze HIP .... ... 7TM4013 "N" ... 35
M51 66-Pin Ceramic Sidebraze HIP ..........cccccocvrininnnnes TM7014 ... 36
PGA (PIN GRID ARRAY PACKAGES)
M52 121-Pin Ceramic Sidebraze PGA...........ccccooreeiievrnennns TM1002 ...coiiiiiieeenreene 37
M53 121-Pin Ceramic Sidebraze PGA..............ccconvniinnne 7M1011, 7M1012 ................ 38

UPDATE 1 4.2 4



SECTION PAGE

MODULE PACKATE DIAGRAM OUTLINES (Continued) 4.4
PKG. DESCRIPTION PART NUMBER
SIP (SINGLE IN-LINE PACKAGES)
M54 30-Pin Ceramic Sidebraze SIP ...........cccceecevveecenenen TMCA400T ... 39
M55 30-Pin FR-4 Plastic SIP 40
M56 36-Pin FR-4 Plastic SIP 41
M57 36-Pin FR-4 Plastic SIP 42
M58 40-Pin FR-4 Plastic SIP 42
M59 40-Pin FR-4 Plastic SIP 43
M60 45-Pin FR-4 Plastic SIP 43
M61 45-Pin FR-4 Plastic SIP 44
DSIP (DUAL SINGLE IN-LINE PACKAGES)
M62 28-Pin FR-4 Plastic DSIP ........coooeeeeeeeeeeeecveteeeeeeeens 45
M63 36-Pin Ceramic Sidebraze DSIP ... 45
M64 88-Pin Ceramic Sidebraze DSIP ...........cccoeeveeveeeenennn. 46
ZIP (ZIG-ZAG IN-LINE PACKAGES)
M65 } 42-Pin FR-4 PlastiC ZIP.......oooevieeeeeeeeeeeeeee e TMP4034 ..., 47
M66 52-Pin FR-4 Plastic ZIP ... ...7MP2009, 7MP2010 47
M67 64-Pin FR-4 Plastic ZIP ... ...7MP4031, 7MP4036 48
M68 64-Pin FR-4 PIastiC ZIP ........cccocoeeeeeeeeceeeeecreeee e TMP4045 ..., 48
M69 75-Pin FR-4 PIastiC ZIP .......cccovevieeeerieeeeeee e 7MP9244, 7TMP9245 49
SIMM (SINGLE IN-LINE MEMORY MODULE)
M70 64-Pin FR-4 Plastic SIMM .........cccccvevvevieveereeceereree e 7MP1021, 7MP1023 ........... 50
M71 64-Pin FR-4 Plastic SIMM ..... . 50
M72 64-Pin FR-4 Plastic SIMM ..... 51
M73 72-Pin FR-4 Plastic SIMM ...... 51
M74 80-Pin FR-4 Plastic SIMM .....

TMPBOGA ...t ettt e e e v s e e s ese s s eseaneeseesenesanbesateneeeaeansenaen 52
M75 80-Pin FR-4 Plastic SIMM ..........ccooivmiieeieeeccceveeeeeens 52
M76 80-Pin FR-4 Plastic SIMM ..........ccooooeeieeeeeeeeeees 53
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‘E% dt, PACKAGE DIAGRAM OUTLINES

Integrated Device Technology, Inc.

DUAL IN-LINE PACKAGES

SEATING P|_ANE~r—L . E !
L | _f L1
R

"—'

T

NOTES: '

1. ALL DIMENSIONS ARE'IN INCHES, UNLESS OTHERWISE SPECIFIED.

2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.

3. THE MINIMUM LIMIT FOR DIMENSION b1 MAY BE .023 FOR CORNER LEADS.

16—28 LEAD CERDIP (300 MIL)

DWG # D16—1 D18—1 D20—1 D22-1 D24—1 D28—-3
# OF LDS (N) 16 18 20 22 24 28

SYMBOL MIN | MAX ] MIN | MAX | MIN | MAX] MIN | MAX ] MIN | MAX | MIN | MAX
A .140 | .200] .140 [ .200] .140 | .200| .140 | .200] .140 | .200} .140 | .200
b .015| .021}.015] .021] .015{ .021] .015} .021] .015 | .021}] .015} .021
b1 .038 | .060] .038 | .060] .038 | .060| .045| .060] .045| .065] .045| .065
C .009| .012] .009| .012] .009| .012 | .009| .012 ] .009 | .014] .009| .014
D .750| .830] .880 | .930} .935|1.060}1.050|1.080]1.240{1.28011.440|1.485
E .285| .310] .285| .310] .285| .310} .285] .310] .285| .310] .285| .310
E1 .290| .320] .290| .320)] .290] .320} .300| .320] .300 .320) .300| .320
€ .100 BSC .100 BSC .100 BSC .100 BSC .100 BSC .100 BSC
L 125 1751 125 | 175] 125 175} 125 | 175 1256 | 175 125 175
L 150 — 1150 - 1150 — |80 - 1150 = | 150 -
Q .015] .055] .015| .055] .015| .060} .015| .060] .015 | .060] .015 | .060
S .020| .080} .020| .080) .020| .080} .020| .080] .030| .080) .030 | .080
St .005| - }].005| — |.005( - |.005] - ]J.005| —= ]1.005| -
[0 0 15° 0° 15° 0° 15° 0 15° 0 15° 0 15°

UPDATE 1 4.3 1



PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES (Continued)

24—40 LEAD CERDIP (400 & 600 MIL)

DWG # D24—3 D24—72 D281 D40—1
Z OF LDS (N) 24 24 28 40
SYMBOL MIN | MAX | MIN ] MAX | MIN | MAX | MIN | MAX
A 130 | .175 ].090 |.190 |.090 | .200 | .160 | .220
b 015 |.021 | .014 [.023 | .014 | .023 | .014| .023
b1 045 |.065 | .038 |.060 | .038 | .065 | .038| .065
C 009 |.014 | .008 |.012 |.008 | .014 | .008]| .014
D 1.180 |1.250 |1.230 |1.290 |1.440 | 1.490| 2.020] 2.070
E 350 |.410 | .500 |.610 | .510 | .545 | .510| .545
E1 380 |.420 | .590 |.620 | .590 | .620 | .590| .620
e 100 BSC 100 BSC | .100 BSC 100 BSC
L 125 |.175 | .125 |.200 | .125 | .200 | .125] .200
L1 150 | = |50 | = | 450 | = | 150 =
Q 015 |.060 | .015 |.060 | .020 | .060 | .020] .060
S 030 |.070 | .030 |.080 |.030 | .080 | .030| .080
S1 005 | — |.006 | — |.006| — | .005] —
o 0 | 15° 0 | 15° o 15 0 | 15°
28—40 LEAD CERDIP (WIDE BODY)
DWG # D28—2 Do2—1 D40—2
# OF DS (N) 28 30 20
SYMBOL MIN [ MAX | MIN | MAX | MIN | MAX
A 090 |.200 | .120 | .210 | .160| .220
b 014 |.023 | .014 | .023 | .014 | .023
b1 038 |.065 | .038 | .065 | .038| .065
C 008 |.014 | .008 | .014 | .008| .014
D 1.440 [1.490 [1.625 | 1.675| 2.020] 2.070
E 570 |.600 | .570 | .600 | .570] .600
E1 590 |.620 | .590 | .620 | .590| .620
e 100 BSC | .100 BSC 100 BSC
L 125 [.200 | .125 | .200 | .125] .200
L1 150 | — |.150 | = | 150| =
Q .020 |.060 | .020 | .060 | .020[ .060
S .030 |.080 | .030 | .080 | .030| .080
S1 005 | — |.006 | — | .005] —
o 0 | 15 ' 15° 0" | 15°

UPDATE 1 4.3




PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES (Continued)

20—32 LEAD SIDE BRAZE (300 MIL)

D

e rarr e

N

./

1

| SN [ NN [ IS Dy SN R U [ SN R MU Ry SO S R S
->1<—b1 S— |

H A
r SEATING PLANE
L

N

g

—
—_

=

F

NOTES:

1. ALL DIMENSIONS ARE [N INCHES, UNLESS OTHERWISE SPECIFIED.
2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.

le— [

C32—3

DWG # C20—1 C22-1 C24—1 C28—1
# OF LDS (N) 20 22 24 28 32

SYMBOL MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX
A .090 | .200 | .100 [ .200 | .090 | .200 | .090 | .200 | .090 | .200
b .014 | .023 | .014 | .023 ] .015 | .023 | .014 | .023 | .014 | .023
b1 .040 | .060 | .038 [ .060 | .040 | .060 | .040 | .060 | .040 | .060
c .008 | .015 | .008 | .015 | .008 | .015 | .008 | .015 | .008 | .014
D .970 11.060}41.0401{1.120.11.180 | 1.230 } 1.380 | 1.420 } 1.580 | 1.640
E .260 | .310 | .260 | .310 | .220 | .310 | .220 | .310 | .280 | .310
E1 .290 | .320 | .290 | .320 | .290 | .320 | .290 | .320 | .290 | .320
e .100 BSC .100 BSC .100 BSC .100 BSC .100 BSC
L 125 | .200 | 125 | .200 | .125 | .200 | .125 | .200 | .100 | .175
L1 150 - 150 - 150 - .150 - 150 -
Q .015 | .060 | .015 | .060 } .015 | .060 | .015 | .06Q0 | .030 | .060
S .030 | .065 | .030 | .065 | .030 | .065 | .030 | .065 | .030 | .065
St .005 = .005 - .005 - .005 - .005 -
S2 .005 — .005 — .005 = .005 — .005 =

UPDATE 1 4.3




PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES (Continued)

28—48 LEAD SIDE BRAZE (400 MIL)

D

A e e ] i1 r

N

48 LEAD OPTION

——

| NNy NN [y N Sy SN S S SN N R S g SN g SN gy S S

il S -

I
AL(SEATING PLANE

i

%

E1

NOTES:
1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED.
2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.

DWG # C28—2 C32—2 C48—1
# OF LDS (N) 28 32 48

SYMBOL MIN | MAX I MIN | MAX | MIN | MAX
A .090 | .200 | .090 | .200 | .085 [ .190
b .014 | .023 | .014 | .023 ] .014 | .023
b1 .040 | .060 | .040 | .060 | .040 [ .060
C .008 | .014 | .008 | .014 | .008 | .014
D 1.380 ] 1.4201.580 | 1.640 | 1.690 | 1.730
E .380. | .420 | .380 | .410 | .380 | .410
E1 .390 | .420 | .390 | .420 | .390 | .420
e .100 BSC .100 BSC .070 BSC
L 100 | 175 ] 100 | 175 | 125 | 175
L1 .150 — .150 - .150 -
Q .030 | .060 | .030 | .060 | .020 | .070
S .030 | .065 ] .030 | .065 | .030 | .065
S1 .005 — .005 — .005 —
S2 .005 — .005 — | .005 —

UPDATE 1 4.3 ’ 4



PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES (Continued)

24—68 LEAD SIDE BRAZE (600 MIL)

! D i
|l_1|_lf—ll_ll_'ll_|l—|l_|l_ll_ll_ll—ll_|l_l

T[N

1

LTI O T J 0T CT T g

S —=

le—

Lsz ——I I——b1 |

el

NOTES:

=

68 LEAD OPTION

SEATING PLANE

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED.

2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.

—

E1

DWG # C24—2 C28—3 C32—1 C40-1 C48—2 C68—1
# OF LDS (N) 24 28 32 40 48 68

SYMBOL MIN [ MAX | MIN | MAX | MIN | MAX } MIN | MAX | MIN | MAX | MIN | MAX
A .090 | 190 | .085 | .190 | .100 | 190 } .085 | .190 | .100 | .190 |} .085 | .190
b .015 | .023 } .015 | .022 | .015 | .023 | .015 | .023 | .015 | .023 | .015 | .023
b1 .040 | .060 | .038 | .060 | .040 | .060 | .038 | .060 | .040 | .060 ) .040 | .060
c .008 | .012 | .008 | .012 | .008 | .014 | .008 | .012 | .008 | .012 ] .008 | .012
D 1.180 [ 1.220]1.380 | 1.430] 1.580 | 1.640 } 1.980 | 2.030 ] 2.370 | 2.430] 2.380 | 2.440
E .575 | .610 | .580 | .610 | .580 | .610 | .580 | .610 | .550 | .610 | .580 | .610
E1 .595 | .620 ) .595 | .620 | .590 | .620 | .595 | .620 | .595 | .620 ] .590 | .620
€ .100 BSC .100 BSC .100 BSC .100 BSC .100 BSC .070 BSC
L 125 | 175 ) 125 | 475 ) 100 | 475 | 125 | 175 | 125 | 175} 125 | 175
L1 .150 - .150 - .150 - 150 - .150 - .150 -
Q .020 | .060 | .020 | .060 | .020 | .060 ] .020 | .060 ] .020 | .060 | .020 | .070
S .030 [ .065 | .030 | .065 | .030 | .065 ] .030 | .065 ] .030 | .065 | .030 | .065
St .005 - .005 - .005 - .005 | - .005 - .005 -
S2 .005 = .005 = .005 = .005 = .005 = .005 =

UPDATE 1 4.3




PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES (Continued)

64 LEAD SIDE BRAZE (900 MIL)

/\/ |

D

T s N e T e T s N s |

e
!
T[N
E )
Y L1

| NS g W gy N [y NN g S R M-

1

m

NOTES:

el

L

S1

i

A

SEATING PLANE

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED.
2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.

DWG # C64—1
# OF LDS (N) 64

SYMBOL MIN MAX
A 110 | .190
b .014 | .023
b1 .040 | .060
C .008 | .015
D 3.160 | 3.240
E .884 | .915
E1 .890 | .920
e .100 BSC
L 125 | .200
L1 .150 -
Q .015 | .070
S .030 | .065
St .005 —
S2 .005 —
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PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES (Continued)

64 LEAD TOP BRAZE (900 MIL)

1
|8} u U uJ |8}
e

un b
|

e .. st I ‘/LC

NOTES: ‘ o
1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE: ‘SPECIFIED.
2. BSC — BASIC LEAD SPACING BETWEEN CENTERS

Q

DWG # C64—2
# OF LDS (N) 64

SYMBOL MIN MAX
A 120 | .180
b .015 .021
b1 .040 | .060
c .009 | .012
D 3.170 | 3.240
E .790 | .810
E1 .880 | .915
E2 .640 | .660
e .100 BSC
L 125 | .160
L1 .150 -
Q .020 [ .100
S .030 | .065
St .005 -
S2 .005 —

UPDATE1 43 7



PACKAGE DIAGRAM OUTLINES

FLATPACKS

20—28 LEAD FLATPACK

e -

L
rEZ)
N A O i
E E2
] L 1 EE3
m i }
L

1 |
K e ™ s e

NOTES:
1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED.
2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.

DWG # F20—1 F20—2 F24—1 F28—1 F28—2
# OF LDS (N) 20 20 (.295 BODY) 24 28 28
SYMBOL MIN | MAX MIN MAX MIN [ MAX | MIN | MAX | MIN | MAX

A .045 ] .092 .045 .092 | .045 | .090 ] .045 | .090 | .045 | .115
b .015 | .019 .015 .019 .015 | .019 | .015 | .019 ] .015 | .019
C .003 | .006 .003 .006 .003 | .006 | .004 | .007 | .003 | .007
D - 540 - .540 — .640 | .710 | .740 | .710 | .740
E .340 | .360 .245 .303 .360 | .420 | .480 | .520 | .480 | .520
E2 130 - 130 - .180 — .180 - .180 -
E3 .030 — .030 — .030 - .040 — .040 -
€ .050 BSC .050 BSC .050 BSC .050 BSC .050 BSC
K .006 | .015 .008 .015 - - - - - -
L .250 | .370 | .250 .370 | .250 | .370 | .250 | .370 | .250 | .370
Q .010 | .040 .010 .040 .010 | .040 | .010 | .045 ] .026 | .045
S - .045 - .045 - .045 - .045 — .045
St .000 — .005 — .005 — .005 — .005 —

UPDATE 1 4.3 8



PACKAGE DIAGRAM OUTLINES

FLATPACKS (Continued)

48—64 LEAD QUAD FLATPACK

E

-~ E2 — ~=—£

D1_T PIN 1 ID

NOTES:

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED.

2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.

DWG # F48—1 F64—1
7 OF DS (N) 78 64
SYMBOL MIN | MAX | MIN | MAX
A 089 | .108 | .070 | .090
Al —.079 | .096 | .060 | .078
A2 058 | .073 | .030 | .045
b 018 | .022 | .016 | .020
C .008 | .010 | .009 | .012
D/E = 750 | .885 | .915
D1/E1 100 REF 075 REF
D2/E2 550 BSC .750 BSC
e 050 BSC 050 BSC
L 350 | .450 | .350 | .450
ND/NE 12 16

—'1A1

B

bt

- —

UPDATE 1 4.3



PACKAGE DIAGRAM OUTLINES

FLATPACKS (Continued)

68 LEAD QUAD FLATPACK

NOTES:

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED
2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.

DWGC 7 F68—1
# OF DS (N) 68
SYMBOL MIN_]_MAX
A 080 | .145
Al 070 | .090
b 014 | 021
C 008 | .012
D/E 1.640 | 1.870
D1 /E] 926 | .970
D2/E2 800 BSC
e 050 BSC
L 350 | .450
ND /NE 17

Al

UPDATE 1 4.3
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PACKAGE DIAGRAM OUTLINES

FLATPACKS (Continued)

68 LEAD QUAD FLATPACK (FINE PITCH)

e 15 o

T g

Eg | =

= LE ...
NI

L R ——

A1 A

NOTES:

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISEF SPECIFIED
2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.

DWGC # F68—2
Z OF LDS (N) 68
SYMBOL MIN_ | MAX
A 064 | .08%4
Al 054 | .070
b 008 | .013
C 0045 | .008
D/E 860 | 1.100
D1 /E1 460 | .500
D2/E2 400 REF
e 025 BSC
L 200 | .300
ND /NE 17

UPDATE 1 4.3
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PACKAGE DIAGRAM OUTLINES

FLATPACKS (Continued)

84 LEAD QUAD FLATPACK (CAVITY DOWN)

LA R B B B B m

e

|—————— 2 ——

D] ——————————

lt—— D3I —

LA

ya PIN 1 INDEX MARK

//<:/——HN 1

||

DET."A"ﬂ\\

lt— A1

—)

©.018 MAX

1

.

— -

= D
Z o?wl_Goj ) Fsstr 1 NOTES:
1. ALL DIMENSIONS ARE IN INCHES,
SYMBOL MIN _| MAX UNLESS OTHERWISE SPECIFIED.
A — | 140 | 2. BSC — BASIC LEAD SPACING
Al - 105 BETWEEN CENTERS. ‘
b 014 | .020 | 3. CROSS HATCHED AREA INDICATES
C 007 | .013 INTEGRAL METALLIC HEAT SINK.
D/E 1.485 | 1.615 ~
D1 /E1 1.130 | 1.170
D2/E2 1.000 BSC
D3/E3 500 BSC
e 050 BSC
L 350 | .450
ND /NE 21

C

.012 MAX
AT BRAZE PADS

DETAIL A

UPDATE 1 43
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PACKAGE DIAGRAM OUTLINES

FLATPACKS (Continued)

84 LEAD QUAD FLATPACK (CAVITY UP)

D1 — S
[
EB
T e s U T T R U R U
mm— ==
————5) E—
} ———5 PIN 1 | PIN 1 INDEX B0z
———& E————
———5 E——————
e—-] E—————
————15 [Sommm—
———5 ——
——15 E————
————5 jE——
S — E E2 E1 E
——— ’ [——
————5 C————
————5 G———
——h ———
E3 — E———
———
——5 —
—— E———
—— E————
e — ===
ratirgt i g it g g g g g s i gt i g i | e g g g F ) A"X
~_/
L
|
e } ]
D3 A1
DWG # F84—2
# OF LDS (N) 84 c |
SYMBOL MIN | MAX 012 MAX
A - 140 l——
AT BRAZE PA
M - 105 - BRAZE PADS
b 014 | .020 DETAIL "A
C 007 | 013 | NoTes:
D/E 1.485 | 1.615 | 1, ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE
D1/E1 1.130 | 1.170 SPECIFIED.
D2/E2 1.000 BSC 2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.
D3/E3 500 BSC
€ 050 BSC
L 350 | .450
ND /NE 21
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PACKAGE DIAGRAM OUTLINES

FLATPACKS

(Continued)

172 LEAD QUAD FLATPACK (CAVITY UP — R3001)

D2 ———

D] ——m =

lt—— D3I ——

PIN 1 INDEX MARK

DET. "A"
ANE

-

Al

.018 MAX

B

e——l‘
|
s PIN 1
= . =
= | Nl —— NN
E3 i — —
b = ;:’
L
]
- ; I
DWG # F172—1
# OF LDS (N 172 NOTES:
SYMBOL MIN MAX 1. ALL DIMENSIONS ARE IN INCHES,
A - 130 UNLESS OTHERWISE SPECIFIED.
Al - 105 2. BSC — BASIC LEAD SPACING
b 006 | .0T0 BETWEEN CENTERS.
C 004 | .008
D/E 1.580 | 1.620 ]
D1 /E1 1.135 | 1.165
D2/E2 1.050 BSC
D3/E3 525 BSC
e .025 BSC
C 220 | .230 ™
ND /NE 43

C

~=— .008+.006
AT BRAZE PADS

DETAIL A

UPDATE 1 4.3
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PACKAGE DIAGRAM OUTLINES

FLATPACKS

(Continued)

172 LEAD QUAD FLATPACK (CAVITY DOWN — R3000A)

NOTE 3

/

PIN 1 INDEX MARK

m
[&]

S

O

U )
——————————— 2D
e—-—‘<— D3 —
Illllﬂlllnlhlllhlnil IMIIHWII ““““I“I|
!
| 1 /—P|N1
L

|

o
Y

]

DET. "A"—\

— A

—a| A1 |-—

— 4

.018 MAX

=

C

=

e
DWG # F1/2—2
# OF LDS (N) 172 NOTES:
SYMBOL MIN | MAX 1 1. ALL DIMENSIONS ARE IN INCHES,
A - 140 UNLESS OTHERWISE SPECIFIED.
Al - 105 2. BSC — BASIC LEAD SPACING
b .006 | .010 BETWEEN CENTERS.
C 004 | .008 3. CROSS HATCHED AREA INDICATES
D/E 1.580 | 1.620 METALLIC HEAT SINK.
D1/E1 1135 | 1.165
D2/E2 1.050 BSC
D3/E3 .525 BSC
e .025 BSC
T L 220 | .230
ND /NE 43

~=—.008+.006
AT BRAZE PADS

DETAIL A

UPDATE 1 4.3
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PACKAGE DIAGRAM OUTLINES

CERPACKS

16—28 LEAD CERPACK

ETN
L1

K —o=

NOTES:
ALL DIMENSION ARE IN INCHES, UNLESS OTHERWISE SPECIFIED.

1.

N =
IRIRIRIRIRIRIRININ
1

T

I l
Uiy uu U u u
- —{e=— She—

C

2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.

DWG # E16—1 E20-1 E£24—1 E28—1 E28—2

OF LDS (N 16 20 24 28 28

SYMBOL MIN | MAX ] MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX
A .055 | .085 | .045 | .092 | .045 | .090 | .045 | .115°] .045 | .090
b 015 | 0191 .015 [ .019 | .015 | .019 | .015 | .019 | .015 | .019
c .0045| .006 |.0045| .006 |.0045| .006 | .0045(...006 |.0045| .006
D .370 | .430 - .540 = .640 - .740 - .740
E .245 | .285 | .245 | .300 | .300 | .420 | .460 | .520 ] .340 | .380
E1 — .305 — .305 - .440 - .550 - .| .400
e .050 BSC .050 BSC .050 BSC .050 BSC .050 BSC
K .008 | .015 ] .008 | .015 ] .008 | .015 ) .008 | .015 ] .008 | .015
L .250 | .370 | .250 | .370 | .250 | .370 | .250 | .370 ] .250 .370
Q .026 | .040 | .026 | .040 | .026 { .040 | .026 .| .045 | .026 | .045
S - .045 — .045 — .045 = .045 - .045
S1 .005 - .005 - .005 - .000 - .005 =

UPDATE 1 4.3
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PACKAGE DIAGRAM OUTLINES

CERQUADS

84 LEAD CERQUAD (J-BEND)

\</.o4o X 45"
R :
S i I
[ i
i i
i )
i I
i ]
i I
i i
D DI D3 . + ]
i i
i I
i I
i i
i i
i I
i I
i )
i I
J i I
~— | o | o | e e {0 e ) e -/
l E3 .
E1
E 1
S
[ 1l i
AT
| | nsant B8
o= D2/E2 : {
DWG 7 COBA—1 NOTES: | ;
£ OF LDS (N) 84 1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE
SYMBOL WIN 1 MAX | ALL DIMES
A 55 | 200 ' .
" N Lo 2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.
b1 022 | 032
b 015 | .023
C 006 | 013
D/t 1.170 | 1.190
D1 /E7 1.138 | 1.162
D2/E2 1100 | 1.150
D3/.E3 1.000 BSC
e 050 BSC
ND /NE 71

UPDATE 1 4.3 17



PACKAGE DIAGRAM OUTLINES

LEADLESS CHIP CARRIERS

h X 45° BZ——i

3 PL

i

e

'_—

R

NOTES:

+

N

T F
SR

L2

lw]

m
W

—

m

-t

C 1T

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWSE SPECIFIED.

2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.

20-48 LEAD LCC (SQUARE)

DWG # [20—2 [28—1 T44—1 T48—1
Z OF DS (N) 20 28 44 48
SYMBOL | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX
A 064 | .100 | .064 | .100 | .064 | .120 |.065 | .120
Al 054 | .066 | .050 |.088 | .054 |.088 | .045 |.090
B1 022 | .028 | .022 |.028 | .022 |.028 | .017 |.023
B2 072 REF 072 REF 072 REF 072 REF
B3 006 | .022 | .006 |.022 | .006 |.022 |.006 |.022
D/E 342 | .358 | .442 | .460 | .640 | .660 | .554 | 572
D1/E1 200 BSC | .300 BSC 500 BSC | .440 BSC
D2/E2 100 BSC 150 BSC 250 BSC | .220 BSC
D3/E3 — [.358 | — [.460 | — [.560 |.500 |.535
e 050 BSC | .050 BSC | .050 BSC | .040 BSC
el 015 | — |.0156] — |.016 ] — [.016] =
h 040 REF 040 REF 040 REF_| .012 RADIUS
J .020 REF .020 REF .020 REF .020 REF
C 045 |.055 | .045 |.055 | .045 [.055 | .035 [.047
K] 045 |.055 | .045 |.055 | .045 |.055 |.033 |.047
2 077 |.095 | .077 |.093 | .077 |.093 |.077 |.093
L3 .003 | .015 | .003 | .015 | .003 | .015 | .003 | .015
ND /NE 5 7 11 12

UPDATE 1 4.3
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PACKAGE DIAGRAM OUTLINES

LEADLESS CHIP CARRIERS (Continued)

52—68 LEAD LCC (SQUARE)

DWG # (521 152—2 168—2 1681
# OF DS _(N) 52 52 68 68
SYMBOL | MIN ] MAX | MIN ] MAX | MIN | MAX | MIN | MAX
A 061 |.087 |.082 | 120 |.082 | .120 | .065 | .120
Al .051 | .077 | .072 |.088 | .072 |.088 | .055 |.075
B1 022 [.028 | .022 |.028 | .022 |.028 |.008 | .014
B2 072 REF 072 REF 072 REF 072 REF
B3 006 |.022 | .006 [.022 | .006 |.022 |.006 |.022
D/E 739 | .761 | .739 | .761 | .938 | .9062 | .554 | .566
D1/E1 600 BSC | .600 BSC .800 BSC | .400 BSC
D2/E2 300 BSC | .300 BSC 400 BSC | .200 BSC
D3/E3 — [ 661 | — [.661 | — [.862 | — [.535
e 050 BSC | .050 BSC | .050 BSC | .025 BSC
el 05 ] — [05] - |.015] — [.0168] -
h 040 REF 040 REF .040 REF 040 REF
J .020 REF .020 REF .020 REF .020 REF
L 045 [.055 | .045 [.055 | .045 [.055 |.045 |.055
K] 045 | .055 | .045 |.055 | .045 |.055 |.045 |.055
2 077 |.093 |.075 |.093 | .075 |.095 |.077 |.093
3 .003 | .015 |.003 |.015 |.003 |.015 |.003 | .015
ND/NE 13 13 17 17
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PACKAGE DIAGRAM OUTLINES

LEADLESS CHIP CARRIERS (Continued)

J X 45°

1

e

T—

BZ——|

I——

L1

—

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED.

NOTES:

_|__

3 PL _*1 A1r'_

L2

_":-81

—

gn

h X 45°

—|

2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.

20—32 LEAD LCC (RECTANGULAR)

o

—= D2

|

E3

|

E
E
C

DWGC # £20—1 L2021 (24— [28—2 [32-1
Z OF LDS (N) 20 22 24 28 32
SYMBOL | MIN [ MAX | MIN | MAX | MIN | MAX | MIN ] MAX | MIN ] MAX
A ~060 |.075 | .064 | .100 |.064 | .120 |.060 | .120 |.060 |.120
AT .050 |.065 | .054 |.063 |.054 |.066 |.050 |.088 |.050 |.088
B1 022 | .028 | .022 | .028 |.022 |.028 |.022 |.028 | .022 |.028
B2 .072 REF 072 REF 072 REF 072 REF 072 REF
B3 .006 [.022 | .006 |.022 | .006 [.022 |.006 [.022 |.006 |.022
D 284 | .296 | .284 | .296 | .292 | .308 | .342 | .358 | .442 | .458
D1 150 BSC 150 BSC 200 BSC | .200 BSC | .300 BSC
D2 075 BSC | .075 BSC 100 BSC 100 BSC 150 BSC
D3 — [.280 | — [.280 | — [.308 | — [.358 | — [.458
E 420 | .435 | .480 | .496 | .392 | .408 | .540 | .560 | .540 | .560
El 250 BSC | .300 BSC | .300 BSC | .400 BSC | .400 BSC
E2 125 BSC 150 BSC 150 BSC 200 BSC | .200 BSC
E3 — .40 | — [.480 | — [.408 | — [.558 | — [.558
e .050 BSC | .050 BSC | .050 BSC | .050 BSC | .050 BSC
el 05[] — |[.0156] — |.015] = |.015] = |.015] =
h .040 REF_| .012 RADIUS| .025 REF 040 REF 040 REF
J 020 REF_ | .012 RADIUS | .015 REF 020 REF 020 REF
L 045 [.055 [.039 [ .051 |.040 [.050 |.045 |.055 |.045 |.055
K] 045 | .055 | .039 | .051 | .040 |.050 |.045 |.055 |.045 |.055
L2 .080 |.095 |.083 |[.097 |.077 |.093 |.077 |.093 |.077 |.093
3 003 | .015 | .003 | .015 | .003 | .015 | .003 | .015 | .003 | .015
ND 4 4 5 5 7
NE 6 7 7 9 9

UPDATE 1 4.3




PACKAGE DIAGRAM OUTLINES

PIN GRID ARRAYS

68 PIN PGA (CAVITY UP)
BOTTOM VIEW — 481

TOP VIEW

1.2 3 45 6 7 8/9 10 11 -
L[ @OEEAOFTE® ( )
KIO@OEOEO®EOOEE®
NHOI0; ®O
HOE @O
6| 0]0,
Oo— + —eQtaE T T
E®OO ®@
IIO]O) OO
c|®O 0]O,
HSI0I010I0I0I0I0I00IC)
A OE@EOEOOEEE® N
I
D1 = PINI 11D
> {
r Q I 1 A
' SEATING PLANE !
1
I 982 ~—“- 9B —| |
DWG_# G68—1
# OF PINS (N) 68 NOTES:
SYMBOL MIN MAX 1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE
A 070 | .145 SPECIFIED. ‘
9B .016 | .020 2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.
#B1 — 080 3. SYMBOL "M” REPRESENTS THE PGA MATRIX SIZE.
982 040 | .060 4, SYMBOL "N” REPRESENTS THE NUMBER OF PINS
D/E 1140 1 1.180 5. CHAMFERED CORNERS ARE IDT'S OPTION.
D1/E1 1,000 BSC :
e 100 BSC
L 120 | .140
M 11
Q .040 | .060
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PACKAGE DIAGRAM OUTLINES

PIN GRID ARRAYS (Continued)

84 PIN PGA (CAVITY UP — 12 X 12 GRID)

BOTTOM VIEW #B1 TOP VIEW
12 3 4 5 6,7 8 9 10/1112 .
MEEEEEEOEEEEE®
LOOEOEEOEOEOEEEE
KI©@@E @@
OO O]0,
et 53
G El E
PO T o0 -
El @O 0]0,
p|®® 0]O;
4(0]0]0, @O
1OI0I0I010]0, 0100100]0;
APOOOOEOEOEEOEE®H /}
D1 PIN 11D
D
L r |
SEATING PLANE
Lt L |
—‘-“—— 0B —4 oo
DWG # G84—1
# OF PINS (N) 84
SYMBOL MIN_[ MAX
A .077 | 145
9B .016 | .020 NOTES:
981 060 | .080 1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE
#B82 040 | .060 SPECIFIED.
D/E 1.780 1 1.235 2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.
D1 /E1 1100 BSC 3. SYMBOL "M" REPRESENTS THE PGA MATRIX SIZE.
A 700 BSC 4. SYMBOL "N” REPRESENTS THE NUMBER OF PINS
: 5. CHAMFERED CORNERS ARE IDT'S OPTION.
L 120 | 140
M 12
Q .025 | .060

{
=
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22



PACKAGE DIAGRAM OUTLINES

PIN GRID ARRAYS (Continued)

84 PIN PGA (CAVITY UP — 11 X 11 GRID)

BOTTOM VIEW — ¢B1 TOP VIEW
1. 2 3 45 6 7 8/9 101 , ,
LEEEEEOEEE®E®
KI@Q@O@EOO®OEEO®E
IO @®E 0]0,
H( @ OI0)
JI0I0]0) @O@E | B
FOOO — + —OOE b«
E@O®E @@
NIO]0; @O
cl®® O®E @@
:HOJOIOIOIBINIOIOIOIOI0;
APOOEOEODOOOO® A
| |
D1
PIN 1 ID
D i
e A
SEATING PLANE—! }
L ,j L |
b e el
DWG # GB84—3
# OF PINS (N) 84
SYMBOL MIN_| MAX
A .070 145 NOTES:
4B .016 .020 1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE
?B1 .080 SPECIFIED.
B2 040 .060 2. BSC - BASIC LEAD SPACING BETWEEN CENTERS.
D/E 1.080 | 1.120 3. SYMBOL "M” REPRESENTS THE PGA MATRIX SIZE.
D1 /€17 1.000 BSC 4. SYMBOL "N” REPRESENTS THE NUMBER OF PINS
e 700 BSC 5. CHAMFERED CORNERS ARE IDT'S OPTION.
L 120 | 140
M 11
Q .040 | .060
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PACKAGE DIAGRAM OULTINES

PIN GRID ARRAYS (Continued)

108 PIN PGA (CAVITY UP)

BOTTOM VIEW #B1 TOP VIEW
1. 2 3 4 5 6,7 8 9104112 ,
MEEEEEEPEEEE®
LEOOEEOEEOOOOEO®O|
KI@@OOOEOEEEEEE
IOOE @OO
HEOE @OO
J(0]O]O; 1 @EE| & | 0
FIOE@O @OO
El @O @O
D|@EE @OO
4[0]0]0]010]0 OI0I0I0I0]0)
BlOOOOO®EOEEEOO®O®®
ADEEEEEREEEEO® N
D1 PIN 1 ID
D - +
[ :
SEATING PLANE ] f ’lﬁl‘w H M ?
I ol e
DWG # G108—1
# OF PINS (N) 108
' SYMBOL MIN MAX NOTES:
A 070 145 1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE
?B .016 .020 SPECIFIED.
2B1 — 080 2. BSC — BASIC LEAD SPACING BETWEEN CENTERS
282 540 1080 3. SYMBOL "M” REPRESENTS THE PGA MATRIX SIZE.
D/E 7188 | 1.212 4. SYMBOL "N” REPRESENTS THE NUMBER OF PINS
D1/E1 1100 BSC 5. CHAMFERED CORNERS ARE IDT'S OPTION.
e .100 BSC
L 120 | 140
M 12.
Q .040 l .060
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PACKAGE DIAGRAM OUTLINES

PIN GRID ARRAYS (Continued)

144 PIN PGA (CAVITY UP — R3001)

BOTTOM VIEW 281 TOP VIEW
1 23 456 7 8 910/—12131415
RIOOEEEEEOPEOEEEEE®
PIOOOOOOOOOOOE®E@E®E
NOEEOOEOEEEEOEEEOEEE
ME@EE @O
LOOE 0]0]0;
KI@E@E 0]O]0]
lololo PO, .
HEO® | ololo +
6| @OE 0]0]0;
Fl EXTRA PIN OO
s@@@@/ ololo)
D|@OE 0]OJO;
cl@EOEOEEEEO®EEEEEEE
BlOOOOEOOOOOOOO®O®E®E ‘
ADOOEOOO | @QEOOOO® A
D1 PIN 1 ID
D
L
‘ 1
SEATING PLANE
| jﬁL U | M
f ALW e
DWG # G144—2 ‘
# OF PINS (N) 145
SYMBOL MIN_ | MAX
A -.082 125 NOTES:
98 .016 | .020 1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE
?B1 .060 | .080 SPECIFIED.
982 .040 | .060 2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.
D/E 1.559 | 1.590 3. SYMBOL "M” REPRESENTS THE PGA MATRIX SIZE.
D1 /E1 1.400 BSC 4. SYMBOL "N” REPRESENTS THE NUMBER OF PINS
o 700 BSC 5. CHAMFERED CORNERS ARE IDT'S OPTION.
L 720 [ 140 6. EXTRA PIN (D—4) ELECTRICALLY CONNECTED TO D—3.
M 15
Q .040 [ .060

UPDATE 1 4.3
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PACKAGE DIAGRAM OUTLINES

PIN GRID ARRAYS (Continued)

208 PIN PGA (CAVITY UP)

BOTTOM VIEW

#B1

TOP VIEW

>WOOMMOITe XTI Z7TVODW-

o

ad

SEATING PLANE ‘ !
Lot

e LI

DWG # G208—1
# OF PINS (N) 208

SYMBOL MIN [ MAX
A .070 | .145
98 .016 | .020
#B1 - .080
9B2 .040 | .060
D/E 1.732 | 1.780

D1/E1 1.600 BSC
e 100 BSC
L 125 | 140
M 17
Q .040 | .060

+

A

PIN 1 ID

|

NOTES:

1.

R wn

B2

TITE

s

ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE
SPECIFIED.
BSC — BASIC LEAD SPACING BETWEEN CENTERS.
SYMBOL "M” REPRESENTS THE PGA MATRIX SIZE.
SYMBOL "N” REPRESENTS THE NUMBER OF PINS
CHAMFERED CORNERS ARE IDT'S OPTION.
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PACKAGE DIAGRAM OUTLINES

PIN GRID ARRAYS (Continued)

68 PIN PGA (CAVITY DOWN)

BOTTOM VIEW — 4Bt » TOP VIEW
1 2 3 4 5 6 7 8/9 10 11 . |
Ll OOEEOEEE®
KI@OOEO@EO®EOEOO®E
HOI0; @O
CHOIO) @O
6|@© 0]0, T I
FIOO— + —Oor B E
E[@QO® @O
O]O), ®O
c|@® 0]O;
HOIOI0I0I0I0I0I0I0I0,
Al ©OOEO®EOE®
| |
D1 - PIN 1 ID
D i
Q1 | A
SEATING PLANE = = I
LY AJ L |
l 082 ——H—-— e
DWG # GUBB—2
# OF PINS (N) 68 NOTES:
SYMBOL MIN MAX 1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE
A 077 | .095 SPECIFIED.
2B 016 | .020 2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.
?B1 060 | .080 3. SYMBOL "M” REPRESENTS THE PGA MATRIX SIZE.
282 040 | 060 4, SYMBOL "N” REPRESENTS THE NUMBER OF PINS
b/E 7.098 [ 1.122 5. CHAMFERED CORNERS ARE IDT'S OPTION.
D1 /E1 1.000 BSC
e 100 BSC
L 120 | 140
M 1M
Q1 025 | .060
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PACKAGE DIAGRAM OUTLINES

PIN GRID ARRAYS (Continued)

84 PIN PGA (CAVITY DOWN)

BOTTOM VIEW ®B1 TOP VIEW
1 2 3 45 6,7 8 9 104112 |
MOOOEOOEOEEOOEO®
LOOOEEOOEOOEOE®
KI©OO@® 0]0I0,
NOIO) 0]0,
i o
G -i— | E1E |
FlO® 0l0] +
El®QO OO
D@® 0]O;
c|@O®O O]OIO]
BlO@OOOOEOOOEO®E
ADEOEOOOREOODD A
D1 PIN 11D
D o — Q1 .
SEATING PLANE i & =] [
Lt L |
l #B2 _.”._ #B —'l e l——
DWG # G84—2
# OF PINS (N) 84 NOTES:
SYMBOL MIN | MAX 1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE
A 077 | .145 SPECIFIED.
2B .016 | .020 2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.
#B1 060 | .080 3. SYMBOL "M” REPRESENTS THE PGA MATRIX SIZE.
782 040 | .060 4. SYMBOL "N” REPRESENTS THE NUMBER OF PINS
b/E 1.180 [ 1.235 5. CHAMFERED CORNERS ARE IDT'S OPTION.
D1 /E1 1.100 BSC
e 100 BSC
L 100 | 120
M 12
Q1 .025 | .060
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PACKAGE DIAGRAM OUTLINES

PIN GRID ARRAYS (Continued)

84 PIN PGA (CAVITY DOWN — R3010A)

BOTTOM VIEW #B1 TOP VIEW
1 2 3 45 6,7 8 9 10/112
MEEEEEEEEEEE&
LIOOEOOEOEOEO®EOO®E
KI®OO@O ©OEO
NOI0, O]0)
HI@OE ®OO
@@ 4__ @@% E1 E
FIOO® ©O
E[®OO ©O]0)
JOI0; ®@
c|@E@® OO
BlOO@O@OEO@OOEOO®EO®O®®
ADOOOEEEEEE®D A
- D1 NOTE 6 J PIN 1 ID
D [01 ' ,
SEATING PLANE + = A 51
L LI Li 1]
#B2 -—“—- #B "| € I‘—
DWGC # GBA—4
# OF PINS (N) 84 NOTES:
SYMBOL MIN MAX 1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE
A 077 | .145 SPECIFIED.
9B 016 | .020 2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.
#B1 .060 | .080 3. SYMBOL "M” REPRESENTS THE PGA MATRIX SIZE.
982 040 | .060 4. SYMBOL "N” REPRESENTS THE NUMBER OF PINS
D/E 17.180 1 1.235 5. CHAMFERED CORNERS ARE IDT'S OPTION.
D1 /E7 1100 BSC 6. CROSS HATCHED AREA INDICATES INTEGRAL METALLIC
A 700 BSC HEAT SINK.
L 120 | 140
M 12
Q1 .025 | .060

|a—

>

f
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PACKAGE DIAGRAM OUTLINES

PIN GRID ARRAYS (Continued)

144 PN PGA (CAVITY DOWN)

BOTTOM VIEW oB1 TOP_VIEW
1 2 3 45 6 7 8 9101112131415
RIOOOOCOOM®EOEEEEO®
PIOOOEOOOOOEOEEOEOE®
NIO@O@OEEE®EEEEO®OE
MEOE OO
LIOOO 0]0]0;
KI@O@EO 0]0]0]
@O 0]0]0] £l E
HEODS—— -|— — OO —|—
4(0]0]0; 0]OI0]
FIOOO @OO
E[OO@® (0]OIO]
D|®OOE (0]OI0]
410]0]0]0]0I0I0I0I0I0I001010]0]
HOIOIOI0I0I0I0I0I0I0I0I0I00]0]
J(clololololololulelelolololole: A
D1 PIN 1 ID
D
L
A
SEATING PLANE ' * "H’ “ M
l ~l L s —~fel-
DWG # C144—1
OF PINS (N) 144
SYMBOL MIN | MAX
A 082 | .100
9B 016 | .020 NOTES:
281 060 | 080 1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE
S% 1'%%% 1’%%% 2. SBPSE)CIE[EIB)ASIC LEAD SPACING BETWEEN CENTERS.
51 /67 200 BSC 3. SYMBOL "M” REPRESENTS THE PGA MATRIX SIZE.
: 4. SYMBOL "N” REPRESENTS THE NUMBER OF PINS
f 1;(‘)30 BSC 5. CHAMFERED CORNERS ARE IDT'S OPTION.
. [ .140
M 15
Q1 .025 | .060
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PACKAGE DIAGRAM OUTLINES

PIN GRID ARRAYS (Continued)

144 PIN PGA (CAVITY DOWN — R30004)

BOTTOM VIEW #B1 TOP VIEW
1.2 3 456 7 8 9 10A112131415
Jfolololololololulolofolololo
2[0]0]0]0I0I0]0I0I0I0I0I0I0I0]0)
NNOOE@EEEE®EEEEEEE
MOE@E 0]OJO]
LIOOE @OOO
KI@E@E 0]0]0;
fllololo; OEO|, |
HOSS—— - — QOO
6|@QOO 0]O]O]
330 7" 000
| @O 0]O]O]
cl@OEEEEEO®EEEEEEE
EO10]0]0I0I01010I0I0]01010]010;
ADOEEEEEDEEEEEE®D ~
D|1 NOTE 7—/ PIN 1 1D
N :
4o
Ny
SEATING PLANE —1 T ] 'ﬁ' “ “
| I
?—.I l. - el
DWG # Gl144—3
% OF PINS (N) 145
SYMBOL MIN | MAX
A .082 130 NOTES:
98 016 | .020 1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE
#B1 060 | .080 SPECIFIED.
982 040 | .060 2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.
D/E 1.559 | 1.590 3. SYMBOL ”"M” REPRESENTS THE PGA MATRIX SIZE.
D1 /E1 1.200 BSC 4. SYMBOL ”N” REPRESENTS THE NUMBER OF PINS
e 700 BSC 5. CHAMFERED CORNERS ARE IDT'S OPTION.
3 720 [ .140 6. EXTRA PIN (D—4) ELECTRICALLY CONNECTED TO D-3.
b 03 7. CROSS HATCHED AREA INDICATES INTEGRAL METALLIC
oL 025 | .060 HEAT SINK.
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PACKAGE DIAGRAM OUTLINES

PIN GRID ARRAYS (Continued)

175 PIN PGA (CAVITY DOWN — R30004)

BOTTOM VIEW #B1 TOP VIEW
1 2 3 456 7 8 9104112131415
RIQEEOEEEEDOCEEEE®
PIOOE@EOEOOOOEEEEEE
NOOOOEEEG®EEEEEO®E
MEOEOOEEEOEEEEEEEEE
LIOOOE 0]0]O]0;
KI@E@OE @EOO
lllolololo OO, .
HOSOO— + —OOOor
4(0]0J0J0; @QOOE
FIOE@OE 0]0]O]0]
El@Q@OO QOO
| OEOEEEOEOEOO®EOEEEEEE
cl@EEEEEEO®OEEEEO®E
ECIO0I01010101010]0]0]010100]0]
dilclololololofolelojololelolt, o~
%1 : ort 6 / PIN 1 ID
_L Q1 | ‘
i —
SEATING PLANE
T JFL' DI
P /I ok
DWG 7 51751 _ '
OF PINS (N) 175
SYMBOL MIN_ | MAX
A 082 | .130 NOTES: ‘
28 016 | .020 1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE
?B1 .060 | .080 SPECIFIED.
982 .040 | .060 2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.
D/E 1.559 | 1.590 3. SYMBOL "M” REPRESENTS THE PGA MATRIX ‘SIZE.
D1 /E] 1.400 BSC 4. SYMBOL "N” REPRESENTS THE NUMBER OF PINS
o 100 BSC 5.  CHAMFERED CORNERS ARE IDT'S OPTION.
o 720 [ 140 6. CROSS HATCHED AREA INDICATES INTEGRAL METALLIC
N 15 HEAT SINK.
Q1 .025 | .060
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PACKAGE DIAGRAM OUTLINES

PIN GRID ARRAYS (Continued)

208 PIN PGA (CAVITY DOWN)

BOTTOM VIEW

o8 TOP_VIEW

PTVOOMMOITc . XrIZUVIOOMA

B1 1 N I

PIN 1 ID

LQ1
A

i

SEATING PLANE 1 ]
e T

DWG # G208—2
OF PINS (N) 208
SYMBOL MIN | MAX
A 070 | 145
98B .016 | .020
#B1 — .080
#B2 .040 [ .060
D/E 1.732 | 1.780
D1/E1 1.600 BSC
e .100 BSC
L 120 | 140
M 17
Q1 .025 | .060

o e s

#B2

NOTES:

1.

SENIIS

ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE
SPECIFIED.

BSC — BASIC LEAD SPACING BETWEEN CENTERS.
SYMBOL "M” REPRESENTS THE PGA MATRIX SIZE.
SYMBOL "N” REPRESENTS THE NUMBER OF PINS

"CHAMFERED, CORNERS ARE IDT'S OPTION.
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PACKAGE DIAGRAM OUTLINES

PLASTIC DUAL IN-LINE PACKAGES
16—32 LEAD PLASTIC DIP (300 MIL)

N
N o e

P 541 E
T'—u-"-u—"—w*u“-u‘ir’ﬁ.l;vé_

—EDSGE-—-

A

| W SEATING PLANE
- A1

tfele s

NOTES:
1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED.
2. D & E1 DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.

!
|

DWG # P16-1 P22—1 P28—2 P32-2
# OF LDS (N) 16 22 28 32

SYMBOLS MIN MAX. MIN MAX MIN MAX MIN MAX

A 140 .165 145 165 145 .180 .145 .180

Al .015 .035 .015 .035 .015 .030 .015 .030

b .015 .022 .015 .022 .015 .022 .016 .022

b1 .050 .070 .050 .065 .045 .065 .045 .060

C .008 012 .008 012 .008 .015 .008 .015

D 745 .760 1.050 1.060 1.345 | 1.375 | 1.545 | 1.585

£ .300 .325 .300 .320 .300 .325 .300 .325

E1 .247 .260 .240 .270 .270 295 .275 .295

€ .090 .110 .090 110 .090 110 .090 110

eA .310 .370 .310 .370 .310 .400 .310 .400

L .120 .150 120 150 120 150 120 .150

[ 0 15 0° 15 0 15° 0 15°

S .015 .035 .020 .040 .020 .042 .020 .060

Q1 .050 .070 .055 .075 .055 .065° .055 .065
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PACKAGE DIAGRAM OUTLINES

PLASTIC DUAL IN-LINE PACKAGES (Continued)

N

D——— ==

e oy I e Ny oy oy o,

D

E1 E

—! G

‘-u-"-u-“-u-"wm—"mr"mr'm—'________{_

!

' |

NOTES:

T

-—TT SEATING PLANE
Al '

_LA

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED.
2. D & E1 DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.

18—24 LEAD PLASTIC DIP (300 MIL — FULL LEAD)

DWGC_# P18—1 P20—1 PoA—1
# OF LDS (N) 18 20 24

SYMBOLS MIN MAX MIN MAX | _MIN | MAX

A 140 165 1 145 165 | 145 1 .165

Al 015 .035 | _.o15 035 | _.015_| .035

b 015 .020 |_.015 020 [ _.015_| .020

b1 .050__| .070 [ _.050 .070 [ _.050 | .065

C .008_| .012 | .o08 012 | _.o0o8 | .012

D .885_ | .910 | 1.022 | 1.040} 1.240 | 1.255

E 300 | .325 | _.300 325 | 300 | .320

E1 247 | .260 | _.240 280 | _.250 | .275

e 090 | .110 .090 110 | _.090 [ _.110

eA 310 370 | _.310 370 | _.310_| .370

L 120 150 | _.120 150 |_.120 | .150

a 0 15° 0 15° 0’ 15°

S 040 | .060 | .025 070 | _.055 | .075

Ql 050 | 070 | 055 | 075 1 055 | .070
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PACKAGE DIAGRAM OUTLINES

PLASTIC DUAL IN-LINE PACKAGES (Continued)

24—48 LEAD PLASTIC DIP (600 MIL)

p2a—2 P28—1 P32—1 PA0—] P48—1
# OF LEADS (N) 24 28 32 40 48

SYMBOLS MIN | MAX | _MIN | MAX | MIN_ ] MAX MIN | MAX | MIN MAX
A 1601185 | .160 | .185 1.170 [ .190 [ .160 | .185 1 .170_ 1 .200
Al .015_|.035 | .015_| .035 | .015 | .050 | .015 | .035 | .015 | .035
b .015__|.020 | .015 | .020 | .016 | .020 | .015 | .020 | .015 | .020
b1 .050 | .065 | .050 | .065 | .045 | .055 [ .050 | .065 | .050 | .065
C .008 | .012 | .008 | .012_|.008 | .012 | .008 | .012 | .008 | .012
D 1.240 | 1.260 | 1.420 | 1.460 | 1.645 | 1.655 | 2.050 | 2.070 | 2.420 | 2.450
E .600 | .620 | .600 | .620 | .600 | .625 | .600 | .620 | .600 | .620
E1 .530 | .550 | .530 | .550 | .530 | .550 | .530 | .550 | .530 | .560
e .090 | .110_| .090 [ 110 | .090 | .110_ | .090 | .110_| .090 | .110
eA .610 .670 .610 .670 .610 .670 .610 .670 .610 .670
L 120 [ 150 | 120 | 150 | .125 [ 135 | .120 | 150 | .120 | .150
o 0’ 15° 0’ 15° 0’ 15° 0’ 15° 0’ 15°
S .060 | .080 | .055 | .080 | .070 | .080 | .070 | .085 | .060 | .075
Q1 060 | .080 | .060_ | .080 | .065 1 .075 | .060 | _.080 | .060 | .080

64 LEAD PLASTIC DIP (900 MIL)

DWGC_Z T64—1
# OF LEADS (N) 64

SYMBOLS, MIN MAX
A 180 .230
A .015 | .040
b 015 [ .020
b1 .050 | .065
C 008 | .012
D 3.200 | 3.220
3 .900 | .925
=] 790 | .810
e .090 | .110
eA .910 | 1.000
L 120 | .150
a 0 15°
S 045 | 065
Q1 080 | 090
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PACKAGE DIAGRAM OUTLINES

SMALL OUTLINE IC

—] !-—s
ELFLH FAAAAR  NorEs:

ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE
SPECIFIED.

2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.

3. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS
AND TO BE MEASURED FROM THE BOTTOM OF PKG. ‘

4. FORMED LEADS SHALL BE PLANAR WITH RESPECT TO
ONE ANOTHER WITHIN .004” AT THE SEATING PLANE.

.QELHHHHHHH

) 4 h x 45} : -
rc
1A =

o
_—||‘.~BSEATING PLANE ] % _’M‘—

16—24 LEAD SMALL OUTLINE (GULL WING)

DWG # S016—1 S018-1 S020-2 S024-2
# OF LDS (N)| 16 (.300) 18 (.300) 20 (.300") 24 (.300")
SYMBOL MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX
A .095 [.1043 | .095 {.1043 | .095 [.1043 | .095 |.1043
A1 .005 |.0118 | .005 |.0118 | .005 |.0118 | .005 |.0118
B .014 |.020 | .014 |.020 | .014 |.020 | .014 |.020
C .0091 {.0125 | .0091{.0125 |.0091 (0125 | .0091|.0125

D 403 | 413 | 447 |.462 | .497 | .51 .600 | .614

e .050 BSC .050 BSC .050 BSC .050 BSC
E 292 [.2992 | .292 |.2992 |.292 2992 | .292 |.2992

h .010 | .020 | .010 |.020 | .010 |.020 | .010|.020
H 400 | .419 | .400 | .419 | .400 |.419 | .400] .419

L .018 | .045 | .018 |.045 | .018 [.045 | .018 | .045
o (o} 8 (o} 8" 0 8" o} 8

S .023 |.035 | .023 |.035 |.023 |.035 | .023].035
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PACKAGE DIAGRAM OUTLINES

SMALL OUTLINE IC (Continued)

—e

=S

ﬂﬁﬁﬁﬁﬁﬁﬂﬁ

PIN 1jfll]l;l{l4 EELEL

D

NOT
1.

-

A

_LA

sl

SEATING PLANE

ES:

ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE
SPECIFIED.

BSC — BASIC LEAD SPACING BETWEEN CENTERS.

D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS
AND TO BE MEASURED FROM THE BOTTOM OF THE PKG.
FORMED LEADS SHALL BE PLANAR WITH RESPECT TO
ONE ANOTHER WITHIN .004" AT THE SEATING PLANE.

H
lt—— F ——=

=

.

28 LEAD SMALL OUTLINE (GULL WING)

DWG # S028-2 S028—3
[# oF Los (\)| 28 (.3007) | 28 (.3307)
SYMBOL MIN | MAX | MIN | MAX
A 095 |.1043 | .110 | .120
A1 .005 | .0118 | .005 | .014

B .014 | .020 | .014 | .019
c .0091 | .0125 | .006 | .010

D 700 | 712 | .718 |.728

e .050 BSC .050 BSC
E 292 |.2992 | .340 | .350
h .010 | .020 | .012" | .020

H 400 | .419 | .462 |.478

L .018 | .045 | .028 | .045

a 0 8 o} 8

S .023 | .035 | .023 | .035
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PACKAGE DIAGRAM OUTLINES

SMALL OUTLINE IC (Continued)

— f==s
ﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁ

PIN 1ﬂ:elLHHHHHHHH
o h x 45 S '
‘ rC '
1A BE=E/

—{}=—8 A1 j } o ——‘L l"
SEATING PLANE

NOTES:
1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE
SPECIFIED.

2. BSC — BASIC LEAD SPACING BETWEEN CENTERS.

3. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS
AND TO BE MEASURED FROM THE BOTTOM OF THE PKG.

4. FORMED LEADS SHALL BE PLANAR WITH RESPECT TO
QONE ANOTHER WITHIN .004” AT THE SEATING PLANE.

16—28 LEAD SMALL OUTLINE (EIAJ — .050 PITCH)

DWG _# S016-6 S020-6 S024—-6
# OF LDS (N) 16 20 24

SYMBOLS MIN | MAX | MIN | MAX | MIN MAX
A .067 | .083 ] .069 | .085 ] .069 | .083
Al .003 - .002 TYP .002 TYP
B .014 | .018 | .012 | .020 | .012 | .020
C .005| .007 ] .006 | .010 ] .006 | .010
D .398 | .406 | .480 | .504 | .580 | .603
E 97 1 .220 | .205 | .220 | .205 | .220
e .050 BSC .050 BSC .050 BSC
H 299 | .315 | .300 | .319 | .300 | .319
L .026 | .034 | .010 - .010 -
[0 12" REF 0 8" 0° 8
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PACKAGE DIAGRAM OUTLINES

SMALL OUTLINE IC (Continued)

—-—l——S

pnonnnonnan

N

E1

guoowguouud

PIN 1/

—

—-—‘64—

[———————— D] ———————

~—B (OPTIONAL)

]—'—t SEATING PLANE

7

——' ‘-—81 .025 MIN

NOTES:
1.

ALL DIMENSIONS ARE IN INCHES,

UNLESS OTHERWISE SPECIFIED.
2. BSC — BASIC LEAD SPACING BETWEEN
CENTERS.
3. D1 & E1 DO NOT INCLUDE MOLD FLASH
OR PROTRUSION AND TO BE MEASURED
FROM THE BOTTOM OF THE PKG.
4. FORMED LEADS SHALL BE PLANAR WITH
RESPECT TO ONE ANOTHER WITHIN .004"

AT THE SEATING PLANE

16—24 LEAD SMALL OUTLINE (J-BEND)

h X 48°

Vawl

| F2 ——

DWG # S016—2 S020—1 S024—4 S024-8
# OF LDS (N) | 16 LD (.300”) | 20 LD (.300") | 24 LD (.300°) | 24 LD (.300")
SYMBOLS MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX
A 120 | 140 | 120 | 140 | 130 | .148 | 120 | .140
Al 078 | .095 | .078 | .095 | .082 | .095 | .078 | .091
B .020 | .024 | .020 | .024 | .026 | .032 | .026 | .032
B1 014 | .020 | .014 | .020 | .015 | .020 | .014 | .019
C .008 | .013 | .008 | .013 | .007 | .011 | .0091 | .0125
D1 400 | .412 | .500 | .512 | .620 | .630 | .602 | .612
E 335 | .347 | .335 | .347 | .335 | .345 | .335 | .347
E1 292 | .300 | .292 | .300 | .295 | .305 | .292 | .299
E2 262 | .272 | .262 | .272 | .260 | .280 | .262 | .272

e .050 BSC 050 BSC .050 BSC .050 BSC
h 010 | .020 | .010 | .020 | .010 | .020 | .010 | .016
S 023 | .035 | .023 | .035 | .032 | .043 | .032 | .043

N\

)
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PACKAGE DIAGRAM OUTLINES

SMALL OUTLINE IC (Continued)

S —|

ﬂ[]ﬂﬂﬂl'lﬂﬂﬂﬂl'lﬂl'lﬁ]'

NOTES:

N T 1. ALL DIMENSIONS ARE IN INCHES,
UNLESS OTHERWISE SPECIFIED.
2. BSC — BASIC LEAD SPACING
BETWEEN CENTERS.
g1 £ 3. D1 & E1 DO NOT INCLUDE MOLD
FLASH OR PROTRUSION AND TO
BE MEASURED FROM THE BOTTOM
OF THE PKG.
® l 4. FORMED LEADS SHALL BE PLANAR
OUO0U0000P 00000 WITH RESPECT TO ONE ANOTHER
WITHIN .004” AT THE SEATING
PIN 1 —] & [-— PLANE.
— Dl —————————
— le—B (OPTIONAL) h X 45°
& 1
\JaJafatafafalafaiaialalalalid gy (P—
]——’_-L SEATING PLANE £/ S
——H<—B1 .025 MIN y E2 "
28—32 LEAD SMALL OUTLINE (J—BEND)
DWG # S028-5 S028—4 S032—2 S032—3
# OF LDS (N) | 28 LD (.3007)] 28 LD (.350")| 32 LD (.300")| 32 LD (.400")
SYMBOLS MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX
A 120 | 140 | 130 | 148 | 130 | 148 | 131 | 145
Al 078 | .095 | .082 | .095 | .082 | .095 | .045 | .055
B 020 | .024 | .026 | .032 | .026 | .032 | .026 | .032
B 014 | .020 | .016 | .020 | .016 | .020 | .015 | .020
C 008 | .013 | .007 | .011 | .008 | .013 | .006 | .0125
D1 700 | .712 | .720 | .730 | .820 | .830 | .820 | .830
E 335 | .347 | .380 | .390 | .330 | .340 | .435 | .445
El 292 | .300 | .345 | .355 | .295 | .305 | .395 | .405
E2 262 | .272 | .310 | .330 | .260 | .275 | .360 | .380
e 050 BSC .050 BSC .050 BSC 050 BSC
h 012 | .020 | .012 | .020 | .012 | .020 = =z
S 023 | .035 | .023 | .035 | .032 | .043 | .032 | .043
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PACKAGE DIAGRAM OUTLINES

SMALL OUTLINE IC (Continued)

48 & 56 LEAD SMALL OUTLINE (SSOP — JEDEC)

b“”"‘ € PIN 1
NOTES:
HHHHHHHHHHH HHHHHHH@ 1. ALL DIMENSIONS ARE IN INCHES, UNLESS
, OTHERWISE SPECIFIED.
2. BSC — BASIC LEAD SPACING BETWEEN
@) CENTERS.
3. D & E DO NOT INCLUDE MOLD FLASH OR
PROTRUSIONS.
4. FORMED LEADS SHALL BE PLANAR WITH
RESPECT TO ONE ANOTHER WITHIN .004”

AT THE SEATING PLANE.

N
H
D E .
| % h >é f‘rs
mas » L_} *
SEATING PLANE:l - L L *
DWG # S048—1 S056—1
# OF LDS (N) 48 (.300") 56 (.300")
SYMBOL MIN MAX MIN MAX
A .095 110 .095 .10
Al .008 .016 .008 .016
b .008 .012 .008 .012
C .005 .009 .005 .009
D .620 .630 .720 .730
E .291 .299 .291 .299
e .025 BSC .025 BSC
H .395 .420 .395 .420
h .015 .025 .015 .025
L .020 .040 .020 .040
o 0 8 0 8
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PACKAGE DIAGRAM OUTLINES

SMALL OUTLINE IC (Continued)

——I—-—S

ﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁ

P'N1j¥elﬁHHHHHHH

D

# I

. H |
hX45\

—{f=—8

SEATING PLANE

NOTES:

fA
=i "

s

)|

rc
!

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE

SPECIFIED.

BSC — BASIC LEAD SPACING BETWEEN CENTERS.

AND TO BE MEASURED FROM THE BOTTOM.OF THE PKG.

2.
3. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS
4

FORMED LEADS SHALL BE PLANAR WITH RESPECT TO
ONE ANOTHER WITHIN .004” AT THE SEATING PLANE.

20 & 24 LEAD SMALL OUTLINE (SSOP — EIAJ)

DWG # S020-7 S024—-7
OF LDS (N) 20 24
SYMBOLS MIN | MAX | MIN MAX

A .068 | .078 | .068 | .078 |
Al .002 | .008 | .002 | .008
B .010 | .015 | .010 | .015
C .005 | .009 | .005 | .009
D .278 | .289 | .318 | .328
E .205 | .212 | .205 | .212
e .025 BSC .025 BSC

H 301 | 311 | 301 311
L .022 | .037 | .022 | .037
X 0 8 0° 8"
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PACKAGE DIAGRAM OUTLINES

PLASTIC QUAD FLATPACKS
100—132 LEAD PLASTIC QUAD FLATPACK (JEDEC)

NOTES:

1. ALL DIMENSIONS ARE IN INCHES, UNLESS

p OTHERWISE SPECIFIED.

2. BSC — BASIC LEAD SPACING BETWEEN
CENTERS.

3. PIN 1 IDENTIFIER CAN BE POSITIONED AT
EITHER ONE OF THESE TWO LOCATIONS.

E1 E E2 4, DIMENSIONS D1, D2, E1, AND E2 DO NOT

INCLUDE MOLD PROTRUSIONS. ALLOWABLE

MOLD PROTRUSIONS ARE AS FOLLOWS:

D1 & E1 = .010 MAX.

D2 & E2 = .007 MAX.

| 5. ND & NE REPRESENT NUMBERS OF LEADS

IN D & E DIRECTIONS RESPECTIVELY.

r
4. \ )) C a A
.025 MIN - bLJ L: I__:q%‘_LSEAT'NG PLANE

(OPTIONAL)
DWG # PQ100—1 PQ132—1
# OF LDS (N) 100 132

SYMBOLS MIN | MAX ] MIN [ MAX
A .160 | .180] .160 | .180
Al .020 | .040] .020 | .040
B .008 | .o16| .008 | .016
b1 .008 | .012] .008 | .012
C .0055| .008].0055| .008
D .875 | .885]1.075] 1.085
D1 747 | .753] 947 | .953
D2 .897 | .903[1.097] 1.103
D3 .600 REF .800 REF
e .025 BSC .025 BSC
E .875 | .885]1.075] 1.085
E1 747 | .753] 947 | .953
E2 .897 | .903]1.097| 1.103
E3 .600 REF .800 REF
L .020 | .030] .020 | .030
o 0 8 o} 8

ND /NE 25/25 33/33
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PACKAGE DIAGRAM OUTLINES

PLASTIC QUAD FLATPACKS (Continued)

NOTES:

3 1. ALL DIMENSIONS ARE [N INCHES, UNLESS

80—128 LEAD PLASTIC QUAD FLATPACK (EIAJ)
OTHERWISE SPECIFIED.
BSC — BASIC LEAD SPACING BETWEEN

SR

2
E — -—-l— ——F== E3 E1 3. D1 & E1 DO NOT INCLUDE MOLD PROTRUSION.
4

ALLOWABLE PROTRUSION IS .010 PER SIDE.
ND & NE REPRESENT NUMBERS OF LEADS IN
D & E DIRECTIONS RESPECTIVELY.

®) ZE

————jfE_HHH t SJ@’ HEATSINK OPTIONAL ON PQ160—2

-

DWG # PQB0—2 PQ100—2 PQ120—2 PQ128—2
# OF LDS (N) 80 100 120 128
SYMBOLS MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX
A 110 [ 124 | 110 | 24 | 136 | 156 | 136 [ .156
Al .00] - J.oo] - J.ot0] = J.0o10] -
A2 100 | 120 ] 100 | 120 ] 25 | 144 | 125 | 144
C .005 | .008 | .005 | .008 | .005 | .008 | .005 | .008
D .937 | .945 | .937 | .945 | 1.252]1.260] 1.252 ] 1.260
D1 .783 | .791 | .783 | .791 | 1.098] 1.106 | 1.098] 1.106
D3 724 REF .742 REF .913 REF .976 REF
E .701 | .709 | .701 [ .709 [ 1.252]1.260]1.252 ] 1.260
E1 547 | .555 | .547 | .555 [1.098] 1.106 | 1.098 ] 1.106
E3 .472 REF .486 REF .913 REF .976 REF
L .026 | .037 | .026 | .037 | .026 | .037 | .026 [ .037
ND /NE 16 /24 20/30 30/30 32/32
P .0315 BSC | .026 BSC .026 BSC | .0315 BsSC
W .012 ] .018] .012 [ .018 | .012 ] .018 | .012 | .018
ZD .032 .023 .094 .063
ZE .039 .032 .094 .063
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PACKAGE DIAGRAM OUTLINES

PLASTIC QUAD FLATPACKS (Continued)

144—208 LEAD PLASTIC QUAD FLATPACK (EIAJ)

DWG #

PQI44—2 PQ160—2 PQ184—2 PQ208—2
4 OF LDS (N) 144 160 184 208
SYMBOLS MIN | MAX | MIN | MAX ] MIN | MAX | MIN | MAX
A 136 | 156 | 136 | 156 | 136 | .156 | .136 | .156
Al 010 = JT .00l = .00 = 1010 —
A2 125 | 144 ] 125 | 144 | 125 [ 44| 125 | 144
C .005 | .008 | .005 | .008 | .005 | .008 | .005 [ .008
D 1.252 ] 1.260] 1.252] 1.260] 1.252 | 1.260] 1.252] 1.260
D1 1.098] 1.106 [ 1.098] 1.106 | 1.098] 1.106 | 1.098] 1.106
D3 .896 RF .998 REF .886 REF 1.004 REF
E 1.252] 1.260] 1.252] 1.260] 1.252] 1.260] 1.252] 1.260
E1 1.098] 1.106 | 1.098] 1.106 | 1.098] 1.106 | 1.098] 1.106
E3 .896 REF .998 REF .886_REF 1.004 REF
L .026 | .037 | .026 | .037 | .026 | .037 | .026 [ .037
ND/NE 36/36 40/40 46 /46 52/52
P .026 BSC .026 BSC .020 BSC .020 BSC
W .009 | .014 | .009 [ .014 | .009 | .014 | .000 | .014
7D 103 .052 108 .049
ZE 103 .052 108 .049
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PACKAGE DIAGRAM OUTLINES

PLASTIC LEADED CHIP CARRIERS

20—84 LEAD PLCC (SQUARE)

D - A
45° x .045 PIN 1 ] — é1
-\ MM | |
& AR ——
0 | — -
g i
E 1 % ot b 4 _t D3/E3
q . - — —Eb1 D2/E2
i N st
0 \ i L
~ | N Ny | J ____) L - ﬂ -
_-:L\ “ L—SEATING PLANE
NOTES: HEATSINK OPTIONAL ON J84—1
1. ALL DIMENSIONS ARE'IN INCHES, UNLESS OTHERWISE SPECIFIED.
2. BSC — BASIC LEAD SPACING BETWEEN CENTERS
3. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
4. FORMED LEADS SHALL BE PLANAR WITH RESPECT TO ONE
ANOTHER WITHIN .004” AT THE SEATING PLANE.
5. ND & NE REPRESENT NUMBER OF LEADS IN D & E DIRECTIONS
RESPECTIVELY.
6. D1 & E1 SHOULD BE MEASURED FROM THE BOTTOM OF THE PKG.
DWG # J20—-1 J28-1 J44—1 J52—1 J68—1 J84—1
# OF LDS 20 28 44 52 68 84
SYMBOL | MIN [ MAX] MIN [ MAX] MIN | MAX] MIN [ MAX] MIN [ MAX] MIN | MAX
A .165].180}.165|.180].165|.180}.165}.180].165|.180}.165 | .180
Al .095].115].095(.115].095|.115].095(.115].095|.115].095 | .115
B .026(.032].026(.032].026].032].026].032].026].032].026 |.032
b1 .013[.021}.013(.021].013].021}.013].021].013].021].013 | .021
c .020].040].020{.040}.020(.040].020].040}.020|.040}.020 | .040
C1 .008|.012}.008].012].008|.012].008].012].008].012].008 | .012
D .385(.395].485(.495].685|.695].785|.795].985|.995]1.185| 1.195
D1 .350|.356].450|.456].650|.656].750|.756].950|.956]1.150| 1.156
D2/E2 .290(.330].390(.430].590|.630].690|.730].890.930}1.090]| 1.130
D3/E3 .200 REF].300 REF].500 REF].600 REF].800 REF| 1.000 REF
E .385].395].485|.495].685|.695].785|.795/.985(|.995]1.185| 1.195
E1 .350(.356].450|(.456].650|.656].750(.756].950{.956]1.150(1.156
€ .050 BSC|.050 BSC].050 BSC|.050 BSC|.050 BSC|.050 BSC
ND /NE ) 7 11 13 17 21
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PACKAGE DIAGRAM OUTLINES

PLASTIC LEADED CHIP CARRIERS (Continued)
18—32 LEAD PLCC (RECTANGULAR)

PIN 1 C1
45 X .045 % B =
S
£] N
O 1]
O 1]
b1
E3 g 1] K3
(NE) = —|— 8- E1 E D2 |
0 h T
{ € g h {
u —
f 3 u) B }
gujpoaogd
——T D3 (ND) c o .
o1 - Al
5 —~ A OPTIONAL FEATURE
' ADHESIVE PEDESTAL
(32 LD ONLY)
SEATING PLANE
] 1
=
DWG # 181 J32—1
# OF LDS 18 32 NOTES:
SYMBOL MIN | MAX ] MIN | MAX 1. ALL DIMENSIONS ARE IN INCHES, UNLESS
A 1201 1401 1201 140 OTHERWISE SPECIFIED.
" T oos ors oo 2 EESTER SASIC LEAD SPACING BETWEEN
B 026 | .032 | .026 | .032 3. D & E DO NOT INCLUDE MOLD FLASH OR
PROTRUSIONS.
b1 013 ] .021) .015] .02t 4. FORMED LEADS SHALL BE PLANAR WITH
c 015 | .040| .015| .040 RESPECT TO ONE ANOTHER WITHIN .004”
AT THE SEATING PLANE.
c1 008| 012} 008| .012} 5 Np & NE REPRESENT NUMBERS OF LEADS IN
c2 — | = | 005 .015 D & E DIRECTIONS RESPECTIVELY.
5 5201 335 | 465 | 2 6. DI & E1 SHOULD BE MEASURED FROM THE
S | 485 | .495 BOTTOM OF THE PACKAGE.
D1 289 | 293 | .449 | .453
D2 225 | .265 | .390 | .430
D3 150 REF | .300 REF
E 520 | 535 | .585 | .595
E1 489 | .493 | .549 | .553
E2 422 | 465 | .490 | .530
E3 200 REF | .400 REF
o 050 BSC | .050 BSC
ND /NE 4 /5 7 /9
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PACKAGE DIAGRAM OUTLINES

PLASTIC PIN GRID ARRAYS

68—208 PIN PGA (CAVITY UP)

L +++++++++
| L I S S A
| + + + +
I+ + + +
I A ++
I + + + + E1 E
R + +
+ + + +
|
| + + + +
| |+ ++++++++++
A L S S T
D1
D

I
[»]
> |

SEATING PLANE

LTI
SU AR

NOTES: !
1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED.
2. BSC — BASIC PIN SPACING BETWEEN CENTERS.
3. SYMBOL "M” REPRESENTS THE PGA MATRIX SIZE.
4. SYMBOL "N” REPRESENTS THE NUMBER OF PINS. - N
5. DIM. "A" INCLUDES BOTH THE PKG BODY & THE LID. IT DOES NOT INCLUDE HEATSINK OR
OTHER ATTACHED FEATURES.
6. PIN DIAMETER "C” EXCLUDES SOLDER DIP OR OTHER LEAD FINISH.
7. PIN TIPS MAY HAVE RADIUS OR CHAMFER.
DWG No. PG 68—2 PG 84—2 PG 208—2
# OF PINS (N) 68 PIN 84 PIN 208 PIN
SYMBOLS MIN [ MAX MIN | MAX MIN | MAX
A 15 [ 160 115 [ 160 115 | 160
c .016 | .020 .016 | .020 .016 | .020
D 1.140 | 1.180 1.140 | 1.180 1.740 | 1.780
D1 1.000 BSC 1.000 BSC ~ 1.600 BSC
E 1.140 | 1.180 1.140 | 1.180 1.740 | 1.780
E1 1.000 BSC 1.000 BSC 1.600 BSC
e 100 BSC 100 BSC .100 BSC
L 100 | .160 100 | .160 100 | .160
M 11 11 17
Q .040 | .070 .040 | .070 .040 | .070

UPDATE 1 43 49



PACKAGE DIAGRAM OUTLINES

LEADLESS CHIP CARRIER PACKAGES

32Pin 0.400mil x 0.820mil LCC — M1

0.392
0.408
0.080

0.100 0.400 g-ggo
0.060 MAX. :

o050 P e < >

- |

i g
0.800 b |2 g.gés
0.840 p E ‘

o [=

0.750
0.820
BSC. MAX.
SIDE VIEW BOTTOM VIEW
0.075
Pin 1 A—I ,1—'@93
L.,
REF.
0.022

BOTTOM VIEW 2820 Drw 13
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PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES

32-Pin 400mil Ceramic Sidebraze DIP — M2

1.580
|< 1.640 -
0.380
0.410
TOP VIEW
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DUAL IN-LINE PACKAGES
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DUAL IN-LINE PACKAGES (Continued)

32-Pin Ceramic Sidebraze DIP — M6
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DUAL IN-LINE PACKAGES (Continued)
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DUAL IN-LINE PACKAGES (Continued)

32-Pin Ceramic Sidebraze DIP - M10
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DUAL IN-LINE PACKAGES (Continued)
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DUAL IN-LINE PACKAGES (Continued)

40-Pin Ceramic Sidebraze DIP — M14

2.175
.‘—
2225

o 00 o 0D 8.

oo o L 12°
TOP VIEW L)
0.007
0210 0.220 ’
0.260 0500

P
Pin 1 _E

0.035 0.100 0.013
0.060 TYP. 0022
40-Pin Ceramic Sidebraze DIP — M15
1.990 N
¢ 2.050

=
i3]
=3
i=d

o
o
3
o
<N
3

TOP VIEW *
Pin 1 / .

UPDATE 1 4.4



PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES (Continued)
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DUAL IN-LINE PACKAGES (Continued)
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DUAL IN-LINE PACKAGES (Continued)
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DUAL IN-LINE PACKAGES (Continued)

48-Pin Ceramic Sidebraze DIP — M22
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DUAL IN-LINE PACKAGES (Continued)
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DUAL IN-LINE PACKAGES (Continued)

60-Pin Ceramic Sidebraze DIP — M26
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DUAL IN-LINE PACKAGES (Continued)

60-Pin Ceramic Sidebraze DIP - M28
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PACKAGE DIAGRAM OUTLINES

DUAL IN-LINE PACKAGES (Continued

)
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DUAL IN-LINE PACKAGES (Continued)

64-Pin Ceramic Sidebraze DIP - M32
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PACKAGE DIAGRAM OUTLINES

QUAD IN-LINE PACKAGES (Continued)

100-Pin FR-4 Plastic QIP — M34
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100-Pin FR-4 Plastic QIP — M35
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QUAD IN-LINE PACKAGES (Continued)

104-Pin FR-4 Plastic QIP — M36
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104-Pin FR-4 Plastic QIP — M37
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PACKAGE DIAGRAM OUTLINES

QUAD IN-LINE PACKAGES (Continued)

104-Pin FR-4 Plastic QIP — M38

2.290

2.310

2.490
2.510

TOP VIEW

2.590

> —P>

SIDE VIEW

BOTTOM VIEW

Pl

23

UPDATE 1 44



0.150
0.250

ol

. SIDE VIEW

:
iiL
il
il
il

0.230
0.350

3.01

24

1]

(L

oo I I O @D I OO @D

— —
O O
O O

i | ][] []

0 [0 D I OO0 OO0 3

O
O

I

0000000000000 000000
TOP VIEW

0000000000000000000

—
0000
0000

00O
ooo

I NI R
ss L L JL L |

oo

B
B
0
i
B
B
g
g

oo TN I mI OOH O [N @O

0.100 TYP.
o
o

oo
o NI

—
T

UPDATE 1 4.4

3.040
3.060

BOTTOM VIEW

0000000

0000000
\P|n1
—

QUAD IN-LINE PACKAGES (Continued)

120-Pin FR-4 Plastic QIP - M39

PACKAGE DIAGRAM OUTLINES

2.890
2.920
Y




PACKAGE DIAGRAM OUTLINES

QUAD IN-LINE PACKAGES (Continued)

120-Pin FR-4 Plastic QIP — M40
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PACKAGE DIAGRAM OUTLINES

QUAD IN-LINE PACKAGES (Continued)

128-Pin FR-4 Plastic QIP - M41
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QUAD IN-LINE PACKAGES (Continued)

128-Pin FR-4 Plastic QIP — M42
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QUAD IN-LINE PACKAGES (Continued)

128-Pin FR-4 Plastic QIP - M43
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QUAD IN-LINE PACKAGES (Continued)

132-Pin FR-4 Plastic QIP — M44
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QUAD IN-LINE PACKAGES (Continued)

132-Pin FR-4 Plastic QIP — M45
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QUAD IN-LINE PACKAGES (Continued)

132-Pin FR-4 Plastic QIP — M46
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QUAD IN-LINE PACKAGES (Continued)

164-Pin FR-4 Plastic QIP — M47
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HEX IN-LINE PACKAGES

66-Pin Ceramic Sidebraze HIP — M48
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HEX IN-LINE PACKAGES (Continued)

66-Pin Ceramic Sidebraze HIP — M49
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HEX IN-LINE PACKAGES (Continued)

66-Pin Ceramic Sidebraze HIP — M50
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HEX IN-LINE PACKAGES (Continued)

66-Pin Ceramic Sidebraze HIP — M51

PINt _ |@——7 395 —

8" ¥

|

-
W
©
o

TOP VIEW

PINt —>

83533333833 -

0.990 -
1.010

BOTTOM VIEW

0.050 4] —EQ&J_S_
 MAX. —bpl t 0.025
>

0.125
'?l 0.135
T H— '

[ == .

| [-0.100

TYP.

—_ Vv

0.295
MAX.
0.245
MAX.
SIDE VIEW
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PACKAGE DIAGRAM OUTLINES

PIN GRID ARRAY PACKAGES

121-Pin Ceramic Sidebraze PGA — M52

0.125
0.200
-« 1525 0.025
: 1.355 aﬁa;jh
— § 0.100
BSC
g —1
1.325 o =
L= D 1355 HEEy oots
i || =% 0020
. — ¥ 0.040
o 0235 —_"—1 0.060
TOP VIEW - MAX. l"
—» |€—0.175

1.200 MAX
l‘ BSC 'l . '

0000000000000 :
0000000000000
000 000

o]
(o]
[e]
o
o
o
N
o
o

0000000
000
o

o

o

o

o

o

o o]
o (o]
o o

000
0000000000

00000000000
BOTTOM VIEW
Pin A1

00000000

—PPO0 0000000
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PACKAGE DIAGRAM OUTLINES

PIN GRID ARRAY PACKAGES (Continued)

121-Pin Ceramic Sidebraze PGA — M53

1.325
o) 0.125
lg—1.355 —p | 0'175

1.325
13355 i) D

0.280
l il MAX..

MAX.

1.200
|q_BSC
o
0
[+]
o
o
o
[+}
[+]
o
O
[+
o

0000000000
00000000000
000000000000

BOTTOM VIEW
PIN A1

I

000000000000
00000000000
o

0000000000
0000000000
0000000000

—

n

[

(=

TOP VIEW L"_TI:__LM

0.260 —®

0.040
0.060

r 0.100

h— BSC
— ¥

— 0.016
— 0.020

10l

= J

0.060

SIDE VIEW
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PACKAGE DIAGRAM OUTLINES

SINGLE IN-LINE PACKAGES

30-Pin Ceramic Sidebraze SIP — M54

0.330

- 70360

.

]

]

]

LITTTTTTT

Pin 1

TITTITTTTTTTIT

© FRONT VIEW

2.970

TTTTT

I

3.030

<€ 0.175
MAX.

e

0.035
0060

BACK VIEW
0.100

TYP.

; —
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PACKAGE DIAGRAM OUTLINES

SINGLE IN-LINE PACKAGES (CONTINUED)

30-Pin FR-4 Plastic SIP — M55

3615 0.625
) - . 0.675 0.150
3.645 _.l <0150
1 0.180

B - B oaash
_W? | WW B 1 o.szsi_l:l

i FRONT VIEW
Pin 1 —>| 0125 5| g 0007
0.175 0.013

0.035 0 100
0.055

Lﬂ

SIDE VIEW

TETTTTTTTTI T I T T T TT

BACK VIEW
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PACKAGE DIAGRAM OUTLINES

SINGLE IN-LINE PACKAGES (Continued)

36-Pin FR-4 Plastic SIP — M56

4760 ' 0.305
< 4.780 > | r_ MAX.

0250 0.725
0.895 MAX.
i o ng
P.n1—>IEIEIHIL&IHIH |
| FRONT VIEW 0.007
0.018
-0.040 _ | l<_ 0.100 —>|<—- 0.026 —»1— 5013
0.075 TYP.
SIDE VIEW

I
o
oo
COCOCT
O
=
o

BACK VIEW 0.040 |

o
[=]
N
o
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PACKAGE DIAGRAM OUTLINES

SINGLE IN-LINE PACKAGES (Continued)

36-Pin FR-4 Plastic SIP — M57

3.590

11 3.610

> e

B[ ] 8

0.475
0.495

0.007
0035_,“l 0015 1 »| la—0.100 0.013
0.070 0.025 _ TYP.
' FRONT VIEW _ SIDE VIEW
0.040
| ~0.060
BACK VIEW
0.120
0.175
40-Pin FR-4 Plastic SIP — M58
: 4.005 0.180
<« 4.035 >| 0.220 _’I I‘ )
= 8 ﬁ | 0gs0 22
j_ 0.710
_.I —p 0.007
t I h n‘_‘ 0.025 0125 0013 "
0.075
FRONT VIEW SIDE VIEW
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PACKAGE DIAGRAM OUTLINES

SINGLE IN-LINE PACKAGES (Continued)

40-Pin FR-4 Plastic SIP — M59

< 4.005

0.180
4.035 w 0.220

o o
1 H H | oo 0455 ﬂn

0710 0.525

_.l — 0.007 | <
|<—| ‘-I 0.025 0.125 %013 ™
0.01

5 0055 0175

FRONT VIEW SIDE VIEW

45-Pin FR-4 Plastic SIP - M60

< 4.490 < ?‘w

2510 :
0.465
0.485

/ -Pl |<—| e —JL—M 0.040 }— — ol 2007

Pin 1 0.100 0.015 0.070 0.060° 0.013

Typ. 0.025 FRONT VIEW
SIDE VIEW

BACK VIEW
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PACKAGE DIAGRAM OUTLINES

SINGLE IN-LINE PACKAGES (Continued)

45-Pin FR-4 Plastic SIP - M61

o
o
J

o
o
w

/"”“l e —’“‘—%g%g— 2:010_}_ —+———

: 0.015
Pin 1 0.100 02015
Typ. 0.025 FRONT VIEW

T 1L}

SIDE VIEW

BACK VIEW
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PACKAGE DIAGRAM OUTLINES

DUAL SINGLE IN-LINE PACKAGES
28-Pin FR-4 Plastic DSIP — M62

| ¢ 1.390 |
1.410 0.285

MAX.
0.700
MAX.
i 0.100
TYP. |
A »lle ple T_%
PNt 05100 0015 : SIDE VIEW
TYP. 0.025
FRONT VIEW

BACK VIEW

36-Pin Ceramic Sidebraze DSIP — M63

0.230
0.270
1.780

l" 1
[ T, s _’%: E
oM e Tr

0.040 0.100 0.015 0.125

= TYP. 0.022 P 0.007

0.060 0.175 o013
FRONT VIEW
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PACKAGE DIAGRAM OUTLINES

DUAL SINGLE IN-LINE PACKAGES (Continued)

88-Pin Ceramic Sidebraze DSIP — M64

0.270
MAX.
0.360
MAX.

| "

0.007
FRONT VIEW 0.013
SIDE VIEW
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PACKAGE DIAGRAM OUTLINES

ZIG-ZAG IN-LINE PACKAGES

42-Pin FR-4 Plastic ZIP — Mé5

[ 2650 a8

0.510
MAX. 11] o1 oo o
/'——| |<— >le > A o125
0.015 0.050 0.190
0.100
Typ. 0025 TYP.
FRONT VIEW
1] o jim1] o
BACK VIEW
52-Pin FR-4 Plastic ZIP — M66
3.040
* 3.060 —™
0.640
0.660 ‘

/'_+u+ -—|“|”'"+|‘"“““"|l”"'""

Pin 1 0100 0050 0.015

0.025 0.125 125

TOP VIEW 0.190
3] 8 3] g
8 8 1} g

BOTTOM VIEW

R

0.100
TYP.

| i

0.100
TYP.
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PACKAGE DIAGRAM OUTLINES

ZIG-ZAG IN-LINE PACKAGES (Continued)

64-Pin FR-4 Plastic ZIP — M67

3.640
3.660

< I - - I -
o g g (T

0100  0.050 (405
TYP.  TYP. 3390

< .

FRONT VIEW

BACK VIEW Pin 1
64-Pin FR-4 Plastic ZIP - M68
3.640
I‘ 3.660 » l
0.580
MAX.

Pin 1 /0515 >
0.025 TYP.

FRONT VIEW

BACK VIEW Pin 1

BN

SIDE VIEW

R

SIDE VIEW

0.350
MAX.

0.350
MAX.
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PACKAGE DIAGRAM OUTLINES

ZIG-ZAG IN-LINE PACKAGES (Continued)

75-Pin FR-4 Plastic ZIP - M69

2.640

[ 2.660 >

B H B B |g%
PIN1/ >H<-o+(:(7|g »le-0.015 >||-o+c¢3;35—r

0

0.023 0,060

TOP VIEW 010
BACK VIEW PINT

—Dl <¢-0.180
MAX

0.100
TYP

SIDE VIEW
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PACKAGE DIAGRAM OUTLINES

SINGLE IN-LINE MEMORY MODULES

64-Pin FR-4 Plastic SIMM - M70

Module Dimensions for Package M70 are not yet finalized.
Please consult the factory for further details.

64-Pin FR-4 Plastic SIMM - M71

3.840
<
3.860 >
3.580
0.260 3.588 >
0.280
5 o Hpheos
0.510 .
0530 E D D 0.390
0.470 0,045
| 0.055
TYP.
Pin 1 FRONT VIEW TYP.

i

BACK VIEW
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PACKAGE DIAGRAM OUTLINES

SINGLE IN-LINE MEMORY MODULES (Continued)

64-Pin FR-4 Plastic SIMM — M72

L% 3.840

3.860 >
3.580
0.360 3.588 >
0.380
) - —»| - [«-0.330
MAX.
0.610 :
0.630 ﬂ § g 0.390
0.410 0.045
| 0.055
TYP.
Pin 1 FRONT VIEW TYP.
© i i i °
BACK. VIEW
72-Pin FR-4 Plastic SIMM — M73
4.240
¢ : 4.260 B
|< 3.974 .l
3.994 —»| |=-0.250
116 ‘ 3 MAX
0.540 :
0.540 0.390
0.560 D D Tm 0o
X 0.055
0.245 Vo 0.250 TYP. —>{je— |
0.255 PIN 1 FRONT VIEW 2'33? SIDE VIEW
O : 0]
BACK VIEW \
PIN 1
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PACKAGE DIAGRAM OUTLINES

SINGLE IN-LINE MEMORY MODULES (Continued)

80-Pin FR-4 Plastic SIMM - M74

>
—>' '1—0.350
MAX

| 0.045

—f 0.055
390 gpE VIEW
0.410

PIN 1

4.640
e 4.660 >
4.374
|< 4.394
1 éﬁ B B B Bl
0.940 &
0.960 }_ 3] 3] 3]
T —DI |<—0_250 _’| I"0.0SO
l TYP
0.240 TYP 0
0560 PIN 1 FRONT VIEW
e) O
BACK VIEW \
80-Pin FR-4 Plastic SIMM — M75
4.640
4.660 >
4.374
" 4.394 >

—>f fe-oze0

FRONT VIEW

BACK VIEW

0.390
0.410

gl

SIDE VIEW
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PACKAGE DIAGRAM OUTLINES

SINGLE IN-LINE MEMORY MODULES (Continued)

80-Pin FR-4 Plastic SIMM - M76

> —>| |40.350
055 | § Y A s
0.570

MAX.
0.390
0.410

0.250 —»| e 0.050 0.045
0.240 \ PIN 1 _.I l‘_TYP TYP _’l 0.055
0.260 FRONT VIEW SIDE VIEW
OH A

BACK VIEW

PIN 1
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1991 DATA BOOK UPDATE 1
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1991 LOGIC DATA BOOK Partial Changes to Data Sheets

The following section contains partial data sheets that ap-
peared in the 1991 LOGIC Data Book. These data sheets
had changes to less than 50% of the overall contents. Re-
fer to the bars above changes to see where that section
can be found in the 1991 LOGIC Data Book.
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IDT54/74FCT240T/AT/CT, IDT54/74FCT241T/AT/CT

IDT54/74FCT244T/AT/CT, IDT54/74FCT540T/AT/CT

IDT54/74FCT541T/AT/CT Data Book A, Section 6.10, Page 2

PIN CONFIGURATIONS .

IDT54/74FCT240T IDT54/74FCT241T/244T IDT54/74FCT540T/541T
Vee OEA [ OEA[|1 ] Vee
OEs DAo [ Do[] 2 ] OEs
OAo OBo [ D[] 3 1 Oo*
DBo DA1 [] D2[C] 4 1 o
OA1 OB1 [} Da[]5 ] o2
DB1 DAz ] Da[] 6 ] Oz
OA2 OB2[] Ds[] 7 1 o«
DB2 DAs [] Ds[] 8 ] O5*
OA3 0Bs [ D7[] @ ] Oe*
DBs . GND[] 10 - 1M ] pes = GND[] 10. or

DIP/SOICZE]
TOP VIEW

IDT54/74FCT244T/AT/CT, IDT54/74FCT540T/AT/CT

IDT54/74FCT541T/AT/CT Data Book A, Section 6.10, Page 6
SWITCHING CHARACTER|STICS OVER OPERATING RANGE FOR FCT240T
54/74FCT240T 54/74FCT240AT 54/74FCT240CT
Com'l. Mil. Com'l. Mil. Com'l. Mil.
Symbol Parameter Condition() |M|n.(2)| Max. Min.(;)I Max. Mln.(z)I Max. |,,_(2)| Max. Mln.(z){ Max. Nin.(Z;I Max. | Unit
:::: Sﬁ’{’:‘%ﬁbn Delay ;tf:gg; 15|80 15|00 15]|48]|15]5.1
:zt‘ Output Enable Time 15 [100] 15 |105[ 15| 62| 15|65
::['zz Output Disable Time 15| 95| 15 |100| 1556|1559

IDT54/74FCT240T/AT/CT, IDT54/74FCT241T/AT/CT
IDT54/74FCT244T/AT/CT, IDT54/74FCT540T/AT/CT
IDT54/74FCT541T/AT/CT Data Book A, Section 6.10, Page 8

ORDERING INFORMATION

X
Package

Plastic DIP

CERDIP

Small Outline IC
Leadless Chip Carrier
ACK
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IDT54/74FCT299T/AT/CT Data Book A, Section 6.13, Page 1

FEATURES: " DESCRIPTION:
« IDT54/74FCT299T equivalent to FAST™ speed The IDT54/74FCT299T and IDT54/74FCT299A
. 259 built using advanced CEMOS™ , a dual-metal CMOS tech-
nology.
IDT54/74FCT299T/AT/CT Data Book A, Section 6.13, Page 2
PIN CONFIGURATIONS
_sot ~ 0B vee
OE1 [ 2 ' 19 St
OE20C]3 P20-1 181 DSy
s s L2201 vH o
Vos O s ]
oz [ e i
0o O 7 ]
Qo [ s ]
MRO o
GND [ 1
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IDT54/74FCT299T/AT/CT Data Book A, Section 6.13, Page 5

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

IDT54/74FCT299T IDT54/74FCT299AT
~ Com’l. Mil. Com’l. Mil.
Symbol Parameter condition ™| Min. @] Max. | Min. [ Max. |Min. @] Max. | Min.@] Max Unit

tPLH Propagation Delay | CL = 50pF 20 |10.0] 20 |140| 20 | 72| 20 | 95
tPHL CP to Qo or Q7 RL = 500Q

ns

tPLH Propagation Delay 2.0 |120]| 20 |12.0f 20 | 72} 2.0 | 95 ns

tPHL CP to I/On :

tPHL Propagation Delay 2.0 |100] 20 |105] 20 | 72| 2.0 | 95 ns
MR to Q0 or Q7

tPHL Propagation Delay 2.0 |15.0] 2.0 |15.0| 20 | 87| 2.0 | 115 ns
MR to I/On

tPzH Qutput Enable Time 15 [11.0) 1.5 |150| 15 | 65| 15| 75 ns

tPzL OEn to |/On |

tPHZ Output Disable Time 156 170 156 | 90| 15 15 | 65 ns

tPLZ OEn to I/On

tsu Set-up Time HIGH 75| —| 75| — | 35| — | 40| — ns
or LOW
S0 or S1to CP

tsu Set-up Time HIGH 55| —| 55| — | 40| — | 45| — ns
or LOW 1/On,
DS0 or DS7to CP

tH Hold Time HIGH 10— 10| — 10| — ]| 10| — ns
or LOW
S0 or S1to CP

tH Hold Time HIGH 15| —| 15| — | 15| —| 15| — ns
or LOW 1/On,
DSO0 or DS7 to CP

tw CP Pulse Width 70} —| 70| — | 50| — | 60| — ns
HIGH or LOW

tw MR Pulse Width 70| —| 70| —|50| —] 60| — ns
LOW

tREM | Recovery Time 70| —| 70| — | 50| —| 60| — ns
MR to 1/On

IDT54/74FCT299T/AT/CT Data Book A, Section 6.13, Page 7

ORDERING INFORMATION

X X

Device Type  Package

P Plastic DIP

D CERDIP

SO Small Outline IC

L Leadless Chip Carrier
E CK

299T  8-Input Universal Shift Re%ister
299AT Fast 8-I Uni | Shift Regist
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IDT54/74FCT399T/AT/CT Data Book A, Section 6.17, Page 2

PIN CONFIGURATION

s ~ e ] vee

QA 02 15 1 Qp

loa O3 P161, 14 100

ha Qa4 D161 43 |1p

B Os ¢ 1 |1c

los Qs ° 1 loc

s O7 E161 10 qc
GND O & o[ cp

DIP/SOIl 'CERPACK

TOP VIEW
IDT54/74FCT399T/AT/CT Data Book A, Section 6.17, Page 7

ORDERING INFORMATION

Package

Plastic DIP h
CERDIP
Leadless Chip Carrier

Small Outline IC
CERPACK

IDT54/74FCT543T/AT/CT Data Book A, Section 6.19, Page 1

FEATURES:
s IDT54/74FCT543T equivalent to FAST™ speed
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IDT54/74FCT543T/AT/CT Data Book A, Section 6.19, Page 2

PIN CONFIGURATIONS
— \/

LEBA OO 1 24 1 Vec
OEBA [ 2 23 1 CEBA
Ao s 22 1 Bo
A1 [ 4 Bg:’i:, 21 ] B4
A2 Os -1, 200 B2
As O 6 80242 . 0O B3
As O 7 [1 Ba
As [0 8 i [1 Bs
As O © 1 Be
A7 [ 10 ] B7
CEAB O 11 [1 LEAB
GND O 12 OEAB

DIP/SOIC/CERPAC

TOP VIEW

IDT54/74FCT543T/AT/CT Data Book A, Section 6.19, Page 5

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

IDT54/74FCT543T | IDT54/74FCT543AT
Com’l. Mil. Com'l. | Mil
Symbol| Parameter Condition(" Min.‘zmax. Min.‘;’rMax. Min.(z)IMax.lMin.(z Max
tPLH Propagation Delay CL = 50pF 25|85 25 |10.0] 25 |65| 25| 75
tPHL Transparent Mode RL = 500Q
An'to Bnor Bnto An :
tPLH Propagation Delay 25 |125| 25 [140] 25 |8.0] 25 | 9.0}
tPHL LEBA to An, LEAB to Bn '
tPzH Output Enable Time 2.0.112.0] 2.0 |14.0] 2.0 |9.0] 2.0 |10.
trzL OEBA or OEAB to-Anor Bn . .
. CEBA or CEAB to Anor Bn ey
tPHZ Output Disable Time 2.0]|9.0] 2.0 |13.0] 20 |75]| 20| 85
tPLZ OEBA or OEAB to Anor Bn
CEBA or CEAB to Anor Bn :
tsu Set-up Time, HIGH or LOW 30 —[380|—|20|—]20|—}
An or Bn to LEBA or LEAB ) :
tH Hold Time, HIGH or LOW 20| —| 20| —] 20| —]| 20} —}
An or Bn to LEBA or LEAB
tw LEBA or LEAB Pulse Width 50| —| 50| —|50|—]|50] —1}
LOW
IDT49FCT804/A/C Data Book A, Section 6.29, Page 1
FEATURES:
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IDT49FCT804/A/C Data Book A, Section 6.29, Page 2

PIN CONFIGURATION

[0
4
o

o]

>

=
rzo oo Q

1
2
3
4
5
6
7
8
9

Srex

. [0)]
PERE PSS

DIP
TOP VIEW

IDT49FCT804/A/C Data Book A, Section 6.29, Page 6

SWITCHING CHARACTERISTICS OVER OPERATING RANGE
' IDT49FCT804 IDT49FCT804A IDT49FCT804C
Com'l. Mil. Com'l. Mil.
Min.2] Max.

[symboll _ Parameter __|condition(|Min.(?] Max.
tPHL  |Propagation Delay . | CL = 50pF
tPLH | Port to Port RL = 500Q
tPHL | Propagation Delay
tPLH_|LEX to Port

tPHL | Propagation Delay
tPLH | So or S1 to port

tPHL | Propagation Delay
tpLH | So or S1to RAM OE
tPHL | Propagation Delay
tPLH | Dxx to RAM OE

tPzL |Output Enable Time
tpzH | Dxx or OEx to Port(3)

tPLz  |Output Disable Time
tpHz | Dxx or OEx to Port(®

15 | 108 | 1.5 15| 9.0

15 1144 ] 15 1.5 | 120

15 | 132} 1.5 15 | 11.0

15 | 144 | 15 1.5 | 120

1.5 | 108 | 1.5 1.5 ] 9.0

15 | 13.0| 1.5 1.5 | 115

15 |10.0) 1.5 | 11.0| 1.5 | 9.0
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IDT49FCT804/A/C Data Book A, Section 6.29, Page 8

ORDERING INFORMATION

X
Package

P Plastic DIP
J Plastic Leaded Chip Carrier

IDT54/74FCT240/A/C, IDT54/74FCT241/A/C
IDT54/74FCT244/A/C, IDT54/74FCT540/A/C

IDT54/74FCT541/A/C Data Book A, Section 6.40, Page 6

SWITCHING CHARACTERISTICS OVER OPERATING RANGE FOR FCT240!%)

54/74FCT240 54/74FCT240A 54/74FCT240C
Com'l. Mil. Com'l. Mil. Com'l. Mil.
Symbol Parameter Condition Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.
tPLH Propagation Delay CL = 50pF
IPHL DN to ON RL = 5000 15|80|15|90]|15|48]|15]5.1
o | output Enable Time 15 |100| 15 |105| 15 | 62| 15| 65
iz | output Disable Time 15| o5 [ 15 [10.0] 15|56 15|59
IDT54/74FCT299/A/C Data Book A, Section 6.43, Page 1
FEATURES: DESCRIPTION:
« IDT54/74FCT299 equivalent to FAST™ speed The IDT54/74FCT299 and IDT54/74FCT299 A
» IDT54/74FCT299A 25% faster than FAST™ using advanced CEMOS™, a dual-metal CMOS t

The IDT54/74FCT299 and IDT54/74FCT299AK:: are 8-input
universal shift/storage registers with 3-state outputs.
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IDT54/74FCT299/A/C Data Book A, Section 6.43, Page 5

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

IDT54/74FCT299 IDT54/74FCT299A
Com’l. MiL Com’l. Mil.
Symbol Parameter  |Condition” [Min.?] Max.|Min.®]Max. |Min.? Max. |Min.?| Max.
tPLH | Propagation Delay CL=50pF | 2.0 |10.0] 2.0 |[140| 20 | 72| 2.0 | 95
tPHL | CPto Qoor Q7 RL = 500Q
tPLH Pmpagatlon Delay 20 [120| 20 |12.0| 20 | 72| 2.0 | 95
tPHL | CP to I/On :
tpHL | Propagation Delay 20 |[10.0| 2.0 |105]| 20 | 72| 2.0 | 95
MRto Qo or Q7
tPHL | Propagation Delay 2.0 |15.0| 2.0 {150| 2.0 | 8.7 | 2.0 [115
MR to 1/On
tpzH | Output Enable Time 15 |11.0f 15 (150 15 | 65| 15 | 75
tPzL | OEnto /On - i
tpHz | Output Disable Time 1.5 70| 15 [ 9.0]| 15 6.5
trL,z | OEnto I/On
tsu Set-up Time HIGH | 75 —| 76| — | 35 —_
or LOW
So or S1to CP
tH Hold Time HIGH 1.0 —] 10| —| 10| —| 10| —
or LOW
Soor S1to CP
tsu Set-up Time HIGH 5.5 — | 55| —| 40| — | 45| —
or LOW I/On, DSo
or DS7to CP
tH Hold Time HIGH 1.5 —_ 1.5 —_ 15 — 15 —
or LOW I/On, DSo
or DS7 to CP
tw CP Pulse width 7.0 —| 70| —}| 50| — ]| 60| —
HIGH or LOW
tw MR Pulse Width 70 | —| 70| —| 50| —] 60| —
LOW
tREM | Recovery Time : 7.0 —| 70| —| 50| — | 60| —
MRto CP
IDT54/74FCT299/A/C Data Book A, Section 6.43, Page 7
ORDERING INFORMATION
. S
Device Type

299 8-Input Universal Shift Register
299A  Fast 8-Input Universal Shift Register
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IDT54/74FCT399/A/C Data Book A, Section 6.47, Page 1

FEATURES: ‘ DESCRIPTION:
» IDT54/74FCT399 equivalent to FAST™ speed . The IDT54/74FCT399/
IDT54/74FCT399A 30% f han FAST™ . registers.

re high-speed quad dual-port

IDT54/74FCT399/A/C Data Book A, Section 6.47, Page 5

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

IDT54/74FCT399 IDT54/74FCT399A
Com’l. Mil. Com’l. Mil.
Symbol|  Parameter | Condition® | Min.?| Max. |Min.@| Max. |Min.2| Max. | Min.2{ Max.
tPLH | Propagation Delay| CL = 50pF 3.0 (10.0| 3.0 115 25 |70 |25 |75
tpHL | CPto Qn RL = 500Q
tsu | Set-up Time 40 | — 1 45| — ] 85 — |40 | —
HIGH or LOW :
Into CP
tH Hold Time 10| — |15 —]10| — |10 | —
HIGH or LOW :
Into CP
tsu Set-up Time ' 90| — 195 — |1 85| — |90 | —
HIGH or LOW ‘
Sto CP
tH | Hold Time o |—=lo]=lo]=1]0o]=
HIGH or LOW
Sto CP
tw CP Pulse Width
' HIGH or LOW 50 | —[70] —]50| —160]—

IDT54/74FCT399/A/C Data Book A, Section 6.47, Page 7

ORDERING INFORMATION

XXXX

Device
Type

399 Quad Dual-Port Register
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IDT54/74FCT543/A/C ’ ' Data Book A, Section 6.49, Page 1

FEATURES: , ' DESCRIPTION:
« IDT54/74FCT543 equivalent to FAST™ spee The IDT54/74FCT543/ a non-inverting octal trans-
IDT54/74FCT543A 25% faster than FAST™ ceiver built using advanced CEMOS™, a dual metal CMOS

technology.

IDT54/74FCT543/A/C Data Book A, Section 6.49, Page 2
PIN CONFIGURATIONS

LEBA O ~ 240 Vee

OEBA O 2 23 [1 CEBA
Ao s 221 Bo
A1 Q4 P241, 2117 gy
A2 s D24-1, o9 [1 B2
Az s 1 B3
As O 7 [1 B4
As O s [1 Bs
As O o [ Be
A7 O 10 [1 B~

CEAB O 11 14 [0 LEAB

GND [ 12 13 [1 OEAB

DIP/SOIC/CERPAC

TOP VIEW

IDT54/74FCT543/A/C Data Book A, Section 6.49, Pagé 3

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Conditions Apply Unless Otherwise Specified: VLC = 0.2V, VHC = VccC - 0.2V
Commercial: TA = 0°C to +70°C, Vcc = 5.0V + 5%; Military: TA =-55°C to +125°C, Vcc = 5.0V + 10%

Symbol Parameter Test Conditions!" Min. | Typ® | Max. | Unit
VoH Output HIGH Voltage Vee = 3V, VIN = VLC or VHC, IoH = -32uA VHC Vee — \Y
Vce = Min. |OH = -300pA Vee —
VIN = VIH or VIiL IoH=-12mA MIL. 2.4 4.3 —
IoH=-15mA COM'L. 2.4 4.3 —

UPDATE1 A 11



IDT54/74FCT543/A/C Data Book A, Section 6.49, Page 5

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

IDT54/74FCT543 IDT54/74FCT543
Com'l. Mil. Com’l. | Mil.
Symbol| Parameter Condition{" Mln,(zi Max |Min.?{Ma Min,(2)|ng. ||vnn.(2
tPLH Propagation Delay CL = 50pF 25|85 25 |10.0] 25 |65] 25
tPHL Transparent Mode RL = 500Q
An to Bnor Bnto An : _
trLH .| Propagation Delay 25 |125| 25 |14.0] 25 |8.0]| 25| 9.0
tPHL LEBA to An, LEAB to Bn ‘ C
tPzH Output Enable Time 2.0 |12.0] 2.0 |14.0] 2.0 |9.0] 2.0 |10.0
tPzL OEBA or OEAB to Anor Bn
CEBA or CEAB to Anor Bn
tPHZ Output Disable Time 2.0]9.0] 20 |130] 20 {75]| 20| 85
tPLZ OEBA or OEAB to Anor Bn
CEBA or CEABto Anor Bn
tsu Set-up Time, HIGH or LOW 30| —| 30| —|20|—20| —
An or Bn to LEBA or LEAB
tH Hold Time, HIGH or LOW 20| —|l 20—} 20| —] 20| —
An or Bn to LEBA or LEAB
tw LEBA or LEAB Pulse Width 50| —| 50| —]| 50 |—]50]| —
Low

IDT54/74FCT543/A/C _Data Book A, Section 6.49, Page 7
ORDERING INFORMATION
XXXX X X
Device  Package Process
Type

Blank  Commercial

B MIL-STD-883, Class B

P Plastic DIP

D CERDIP

L Leadless Chip Carrier

SO Small Outline IC

E CERPACK

J Plastic Leaded Chip Carrier

| 543 Octal Registered Transceiver
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1991LOGIC DATA BOOK Changes to Full Data Sheets

The following section contains full data sheets that ap-

peared in the 1991 LOGIC Data Book. These data

sheets had changes to 50% or more of the overall con-

tents and are now considered new. Refer to the bar at

the top of each page to see where that page can be

found in the 1991 LOGIC Data Book. u
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IDT73210A/11A : Data Book A, Section 5.9, Page 1

FAST CMOS OCTAL PRELIMINARY
REGISTER TRANSCEIVER IDT73210/A
WITH PARITY IDT73211/A
Integrated Device Technology, Inc.
FEATURES » Even parity generation from Port B to Port A
« Two bidirectional interfacing ports * Parity polarity control
« Single-level pipeline register for one port and one-level = High output drive capability: 64/48mA (commercial/
(73211) or two-level (73210) pipeline register for the military)
other port = Available in 32-pin sidebraze DIP and surface mount
+ 8-bit wide interface ports plus parity bit 32-pin SOJ packages
+ Even parity checking in both directions « High-speed, low-power, CEMOS™ process technology
« Even/odd parity generation from Port A to Port B * Military product compliant to MIL-STD-883, Class B
IDT73210 FUNCTIONAL BLOCK DIAGRAM _
Ao-8 AOE PERRB Vecc GND2-o
. A -
§ S
POWER
SUPPLY
—_ y | Qzo-¢
AEN ——— ’
op Jl. REGX L REGZ
A
QXo-8 9
9 | MUX e
POLARITY A A
9 9
A 4 | ‘
Even Parity | Even/Odd | |Gomplement | Even Parity MM_ Even Parity EV‘?"
Check | - Parity. arity Check Check arity.
Generation Generation
A A
9 9 9
Wo-8 QYo-8
LATCHW »> REGY BEN
A A
LE
Y
1 DX [ SEL
-l y
PERRA BOF Bo-8 2594 drw 1a
CEMOS is atrademark of Integrated Device Technology Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES APRIL 1991
©1991 Integrated Device Technology, Inc. DSC-9035/-
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IDT73210A/11A Data Book A, Section 5.9, Page 2

IDT73211 FUNCTIONAL BLOCK DIAGRAM

Ao-8 AOE PEFRB Vcc GND2-o
A
POWER
SUPPLY
Y |QZ0-8
AEN ———> .
L REGX REG Z o
cp > C BEN
. A
QXo-8 9
: 9 | MUX |«
POLARITY A A
9 9
\ y )
Even Parity E"Peg:i?dd Complement |Even Parity —Mlﬁ_l‘— Even Parity Egﬁt’;/
Check Genera%ion arity Check Check Generation
A A
9 R ¥ 9
Wo-8 Yo-8
LATCH W |« LATCHY LE
A : A
A 4
1 DX 0 SEL
t 2594 drw 1b
\ L
PERRA BOE Bo-s
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IDT73210A/11A

APPLICATIONS

+ Cache memory bus interface

» Read and write buffers for RISC microprocessor system
« Registered transceiver with parity

FUNCTIONAL DESCRIPTION

The 1DT73210/1 Octal Register Transceivers are high-
speed, low-power data interface with data integrity checking
capability.

They are designed for high-performance systems requiring
bidirectional data transfer between two buses and maintain-
ing error checking via parity.

In any RISC or CISC microprocessor system, the
IDT73210/1 can be usedto interface cache memory with main
memory. Data integrity is ensured through parity checking.
Control features allow dynamic reconfiguration of
check/generate and odd/even parity options.

DETAILED FUNCTIONAL DESCRIPTION

Port A to Port B Path (IDT73210 and IDT73211) is
comprised of a register (X), an even/odd parity generator and
an even parity checker. The input data is on the Ao-8 lines.
When AEN is low, Ao-8 is latched into Register X on the low-
to-high CP transition. Even parity of the latched data is
checked. If PERRA goes high, a parity error has occurred. A
new parity bit, Bs, is generated. The output data bus is Bo-8
and is enabled when BOE is low.

Port B to Port A Path (IDT73210) is comprised of a latch
(W), two registers (Y and Z), an even parity generator/checker
and a parity bit latch complementor. The input data bus is on
the Bo-8 lines. .

When SEL is high, the incoming data is latched into Latch
W. WhenLE s high, Latch W is transparent; when LE is low,
Latch W is closed. The parity bit, Bs, can be complemented
by the POLARITY pin. If POLARITY is low, the parity sense
remains the same. If POLARITY is high, the parity sense is
complemented. Parity is not generated in this path. Even
parity of latched data is checked. If PERRB goes high, aparity
error has occurred. When BEN is low, Wo-8 is latched into
Register Z on the low-to-high CP transition. The previous
contents are held in Register Z if BEN is high or if there is no

Data Book A, Section 5.9, Page 3

low-to-high CP transition. The output data bus is Ao-8 and is
enabled when AOE is low. When SEL is high, there is only a
one clock cycle latency.

When SEL is low, the incoming data is latched into Register
Y on the low-to-high CP transition, when BEN is low. Even
parity of the registered data is checked. If PERRB goes high,
aparity error has occurred. Even parity (QYs) is generatedon
the contents in Register Y. When BEN is low, the contents of
register Y are transferred to Register Z on the low-to-high CP
transition. When BOE is low, the content of Register Zis made
available at output Port A. When SEL is low, there is a two
clock cycle latency. o

Port B to Port A Path (IDT73211) is comprised of latch
(W),latch (Y), register (Z), an even parity generator/checker
and a parity bit latch complementor. The input data bus is on
the Bo-8 lines.

When SEL is high, the incoming data is latched into Latch
W. When LE is high, Latch W is transparent; when LE is low,
Latch W is closed. The parity bit, Bs, can be complemented
by the POLARITY pin. If POLARITY is low, the parity sense
remains the same. If POLARITY is high, the parity sense is
complemented. Parity is not generated in this path. Even
parity of latched datais checked. If PERRB goes high, aparity
error has occurred. When BEN is low, Wo-8 is latched into
Register Z on the low-to-high CP transition. The previous
contents are held in Register Z if BEN is high or if there is no
low-to-high CP transition. The output data bus is Ao-8 and is
enabled when AOE is low. When SEL is high, there is only a
one clock cycle latency.

When SEL is low, the incoming data is latched into Latch Y
whenLEis high. Latch Y is closedwhen LE is low. Evenparity
of latched data is checked. If PERRB goes high, a parity error
has occurred. Even parity (Y8) is generated on the contents
in Latch Y. When BEN is low, the contents of Latch Y are
transferred to Register Z on the low-to-high CP transition.
When BOE is low, the content of Register Z is made available
at output Port A. When SEL is low, there is a one clock cycle
latency.

The power pins are Vcc and GNDo-2. GNDois internal quiet
ground, GND1 is Port B ground and GND2 is Port A ground.
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IDT73210A/11A. Data Book A, Section 5.9, Page 4

PIN CONFIGURATIONS"
BEN O 1 321 SEL
BOE ]2 313 AOE
Bo O3 303 Ao
Bi 4 29 A1
B2C]5 280 A2
Ba[]6 273 A3
P32-2,
B4 7 Cas3 261 A4
GNDo O] 8 & 251 Vee
GND1 [} 9 S032-2 241 GND2
Bs ] 10 231 As
Bs ] 11 2217 As
Bz 12 21 A7
Bs ] 13 201 As
PERRB [] 14 19 [J PERRA
LE CJ 15 .18 AEN
CP 16 17 [1 POLARITY
2594 drw 02
DIP/SOJ
TOP VIEW
NOTE: ) '
1. GNDo is internal quiet ground
GND:1 is B Port ground
GND2 is A Port ground
PIN DESCRIPTIONS
Pin Name Vo Description
Ao-s /[e] Data Port A.
AEN | Clock enable (active low) for the register X.
AOE | 3-state output enable for Port A.
Bo-8 e} Data Port B.
BEN I Clock enable (active low) for the registers Y and Z.
BOE | 3-state output enable for Port B.
LE I Latch enable input for Latch Y/Latch W of Port B. The Latch Y/Latch W is open when LE is high. Data is latched
on the high-to-low transition of LE.
SEL 1 Input selection for Port B.
SEL = 0 Register Y (73210); SEL =1 Latch W
SEL = 0 Latch Y (73211);
POLARITY | Polarity selection input.
Polarity A to B Direction B to A Direction
0 EVEN Pass Parity
1 ODD Complement Parity
PERRA o Parity output error for Port A.
PERRB (o] Parity output error for Port B.
CP | Input clock.
Vee +5 volts.
GNDo-2 Ground.
2594 tbl 01
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IDT73210A/11A Data Book A, Section 5.9, Page 5

OPERATING MODES SUMMARY
IDT73210/1 A TO B DIRECTION

Output
Input Reg. X PERRA (Bs) Bo-s
Ao-8 | Ao-8 — QXo-8 | Result of even | Even/odd parity bit QXo-8' — Bo-8
(CP = Lo to Hi)| parity check Bs = POLARITY XOR | (BOE =0)
(AEN = 0) Even parity generate
from QXo-7
2504 tl 02
IDT73210/1 B TO A DIRECTION WHEN SEL =1 :
Reg. Z F Output
Input Latch W PERRB (QZs) QZo-s (As) Aoc-s
Bo-8 Bo-8 —» Wo-8 | Result of even | Bit complemented Wo-8 — QZo-8 As = POLARITY XOR QZo-8 — Ao-8
(LE = 1) parity check by POLARITY (CP = Lo to Hi) Ws (AOE = 0)
(Even/odd parity (BEN = 0)
translation)
2504 tbl 03
IDT73210 B TO A DIRECTION WHEN SEL =0
Reg. Z Output
Input Reg. Y PERRB (QZs) QZo-8 (As) Ac-s
Bo-8 Bo-8 — QYo-8 | Result of even | Even parity generated| QYo-8 - QZo-8 | As = Even parity QZo-8 — Ao-8
(CP = Lo to Hi)| parity check bit (CP = Lo to Hi) generated from QYo-7 (BOE = 0)
(BEN = 0) (BEN = 0) L
2594 tbl 04
IDT73211 B TO A DIRECTION WHEN SEL =0
Reg. Z Output
Input Latch Y PERRB (QZs) QZo-s (As) Ao-s
Bo-8 Bo-8 —» Yo-8 | Result of even | Even parity generated| Yo-8 — QZo-8 As = Even parity + QZo-8 — Ao-8
(LE=1) parity check bit .(CP = Lo to Hi) generated from Yo-7 (BOE = 0)
(BEN = 0)

2594 tbl 05
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IDT73210A/11A Data Book A, Section 5.9, Page 6

CACHE
R3000 MEMORY
34 36
ax(74FcTezy) | | 5x(2oFCTs?) |
32 4
I 4 x (280) I
b
\ 4
Address + Acc Type (0, 1) Data
Data Bus Chip Count=9 Pin Count =176
CACHE
R3000 MEMORY
34 36
[ 4x(rarctezs) | [ ax7s210
A
32
¥
Address + Acc Type (0, 1) Data

Data Bus Chip Count=4 Pin Count =128
Saves 10ns in the Critical Data Path

Figure 1. R3000 System with No Parity Support in Main Memory 2504 drw 04
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IDT73210A/11A Data Book A, Section 5.9, Page 7

CACHE
R3000 MEMORY
34 36
y
4 x (74FCT823) 5x (29FCT52)—|
32 4
| 4 x (280) I—» Eﬁg‘ry
36
A A

Address + Acc Type (0, 1) Data + Parity

Data Bus Chip Count=9 Pin Count =176

CACHE
R3000 MEMORY
34 36
ax(zarctees) | | ax7az0 | P2ty
36
Y
Address + Acc Type (0, 1) Data + Parity

Data Bus Chip Count=4 Pin Count=128 -

Figure 2. R3000 System with Parity Support in Main Memory 2504 dw oS

UPDATE1 A 20



IDT73210A/11A Data Book A, Section 5.9, Page 8

osc FPU 32+4
(4) T
CPU Q 4>
= | Cache
™ 9 ™ xe0Bits
9 Data L
Reset —»} Init g AddrLo 18 :
[
. PAL ) @3
Init Options —»{ ¢,1o 3 Tag 9 D Cache |
Match " 9 ™ x 60 Bits
Intr 5-0 —» > g >
T 20+1+3 —
(1) ;
y
FCT240A
»
L g | P by 1 ]
o Bs-o Be-o Bs-o Be-o . As-0 As-0 As-0 As-0
= cP -[: cP —{CP
1 Vec— LE LE 73210 | 73210 | 73210 | 73210
Bus\/N Mem Buffered 73210 | 73210 [—>] 73210 | 73210 ACE PERRA,B
Rd & Wr Rd & Wr Sys Clock Aso | Aso Aso | Aso Bso | Bao | Bso | Bso
PAL State Machine l l l l I I : I t
ACE Address XEn Data + Parity

Figure 3. Read and Write Buffers Using Eight IDT73210/1
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IDT73210A/11A Data Book A, Section 5.9, Page 9

ABSOLUTE MAXIMUM RATINGS("

CAPACITANCE (Ta = +25°C, f = 1.0MHz)

Symbol Rating Com’l. © Mil. Unit Symbol | Parameter!" Conditions Typ. | Unit

VTERM | Terminal Voltage | -0.5to —0.5to v CiN Input ViN =0V 5 pF
with Respect Vcc+05 | Vec+0.5 i Capacitance :
to Ground Coutr | Output Vour = 0V 7 pF

Vce Power Supply -0.5t0+7.0| -0.5t0+7.0| V Capacitance .

Voltage _Cuo Input — Output Vout = oV 7 pF

TA Operating "0to+70 |-55t0+125]| °C Capacitance .

Temperature : NOTE: Y 2504 1l 07

TBIAS Temperature -5510 +125|-651t0 +135| °C 1. This parameter is sampled and not 100% tested.

Under Bias
Tsta Storage ~551t0 +125|-65t0 +150 | - °C
Temperature

PT Power Dissipation 1.2 1.5 w

lout Total Output 200 250 mA
Current -
NOTE ‘ : 2504 tl 06

. Stresses greater than those listed under ABSOLUTE MAXIMUM -

. RATINGS 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 not implied. Exposure to absolute maximum ratlng
conditions for extended periods may affect reliability.

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
The following conditions apply unless otherwise specified:
Commercial:" TA = 0°C to +70°C, Vcc = 5.0V £ 5%, Military: TA = -55°C to +125°C, Vcc = 5.0V + 10%

Symbol Parameter Test Conditions(" Min. | Typ.®? | Max. | Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 — — \i
ViL Input LOW Level Guaranteed Logic LOW Level — — 0.8 \
IH Input HIGH Current vee = Max. Except /O — — 10 pA

Vi=2.7V I/O pins — — 20
L Input LOW Current Vce = Max. Except 'O — — -10 pA
Vi= 0.5V 1/O pins — — -20
ViK Clamp Diode Voltage Vvce = Min,, IN = -18mA — -0.7 -1.2 v
los Short Circuit Current vee =Max.®, Vo=GND | PERRA, PERRB -30 — | 150 | mA
Ao-8, Bo-8 -20 —_ -75
VoH Output HIGH Voltage Vee = Min. loH = —12mA MIL. 24 33 — \'
VIN = VIH or ViL loH = -15mA COM'L.
VoL Output LOW Voltage Vee = Min. Ac-8 loL = 48mA MIL. — 0.3 0.5 \
VIN=ViHorViL | Bo-8 loL = 64mA COM'L.
Vce = Min. PERRA | loL = 20mA MIL.
VIN=ViHor ViL | PERRB | loL = 24mA COM'L.

VH Input Hysteresis for CP only | Vcc =5V — 200 — mV
NOTES: 2594 1l 09
1. For conditions shown as Min. or Max., use appropriate value specified under Electrical Characteristics for the applicable device type.

2. Typical values are at Vcc = 5.0V, +25°C ambient, not production tested.
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed 100 millisecond.
UPDATE1 A 22



IDT73210A/11A Data Book A, Section 5.9, Page 10

POWER SUPPLY CHARACTERISTICS .
Commercial: TA = 0°C to +70°C, Vcc = 5.0V * 5%,; Military: TA = -55°C to +125°C, Vcc = 5.0V + 10%

Symbol Parameter Test Conditions(" Min. | Typ.® | Max. | Unit
Iccac Quiescent Power Supply Current | Vcc = Max., VIN = GND or Vcc ' — 0.001 2.0 mA
lccar Quiescent Power Supply Current | Vcc = Max. COM'L. — 0.3 1.0 mA/

TTL Inputs HIGH _ ViN = 3.49 MIL. — 0.3 15 | Input
lccp1 Dynamic Power Supply vce = Max. VIN=Vccor GND| — 6.0 15 mA
Currentt® Outputs Disabled
fcp = 10MHz
50% Duty Cycle
fi = 5SMHz
lccp2 Dynamic Power Supply vece = Max. VIN = Vccor GND| — 24 60 mA
Current® Outputs Disabled
fcp = 40MHz
50% Duty Cycle
= 20MHz
NOTES: 2594 thl 08

1. For conditions shown as Min. or Max., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading, not production tested.
3. This parameter is not directly testable but is derived for use in the total power supply calculation.
4. Ic = JQUIESCENT + lINPUTS + IDYNAMIC

lc = lccac + lccat DHNT + lccp

lccac = Quiescent Current

lccat = Power Supply Current for a TTL High Input (VIN 3.4V)

DH = Duty Cycle for TTL Inputs High

NT = Number of TTL Inputs at DH

lcep = Dynamic Current caused by an Input Transition Pair (HLH or LHL)

All currents arein milliamps and all frequencies are in megahertz.
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: IDT73210A/11A Data Book A, Section 5.9, Page 11

IDT73210A, IDT73211A AC ELECTRICAL CHARACTERISTICS
(Guaranteed Commercial Range Performance) TA = 0°C to +70°C; Vcc =5V +5%

CL = 50pF; RL = 5000

Parameter Description Min. Typ.(" Max. Unit
tPHL Propagation Delay — — 7.2 ns
tPLH Clock to Ao-8 (AOE = Low)
tPHL Propagation Delay ' — —_ 9.0 ns
tPLH Clock to Bo-8 (BOE = Low)
tPHL Propagation Delay — — 9.0 ns
tPLH CP to PERRA, PERRB
tPHL Propagation Delay — — 85- ns
tPLH POLARITY to Bs '
tPHL Propagation Delay — — 9 ns
tPLH Bo-8 to PERRB '
LE = High

ts Set-up Time 3.0 — — - ns
Ao-8, Bo-8 (Reg Y-73210 only),
POLARITY, SEL to CP .

tH Hold Time Ao-8, Bo-8 (Reg Y-73210 only) 1.0 — — ns
to CP POLARITY, SEL 15 — — ns

ts Set-up Time 3.0 — f— ns
AEN, BEN to CP

tH Hold Time 1.5 —_ —_ ns
AEN, BEN to CP

ts Set-up Time 3.0 — —_ ns
Bo-8 to LE

tH Hold Time 1.5 — — ns
Bo-sto LE

ts Set-up Time 35 — — ns
Bo-8 to CP (Reg Z); LE = High

tH Hold Time 1.5 — — ns
Bo-8 to CP (Reg Z); LE = High

tPzH Output Enable Time — — 7.0 ns

tPZL AOE to Ao-8, BOE to Bo-8

tPHZ Output Disable Time — — 6.0 ns

tPLZ AOE to Ao-s, BOE to Bo-8

tPWH Clock Pulse Width High 7.0 5.0 —_ ns

tPwL Clock Pulse Width Low 7.0 5.0 — ns

NOTE: 2594 1ol 10
1. Typical values are at Vcc = 5.0V and +25°C ambient, not production tested.
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CL =50pF; RL=500Q

IDT7321 0A,IDT73211A AC ELECTRICAL CHARACTERISTICS
(Guaranteed Military Range Performance) TA = -55°C to +125°C; Vcc =5V +10%

Parameter Description Min. Typ.( Max. Unit
tPHL Propagation Delay — — 9 ns
tPLH Clock to Ao-8 (AOE = Low)
tPHL Propagation Delay — - 105 ns
tPLH Clock to Bo-8 (BOE = Low)
tPHL - Propagation Delay — — 105 ns
tPLH CP to PERRA, PERRB
tPHL Propagation Delay —_ — 9.5 ns
tPLH POLARITY to Bs
tPHL Propagation Delay — — 10 ns
tPLH Bo-8 to PERRB
LE = High

ts Set-up Time 35 — — ns
Ao-8, Bo-8 (Reg Y-73210 only),
POLARITY, SEL to CP

tH Hold Time Ao-8, Bo-8 (Reg Y-73210 only) 1.5 — — ns
to CP POLARITY, SEL 2.0 — — ns

ts Set-up Time 35 —_ — ns
AEN, BEN to CP

] Hold Time 15 — — ns
AEN, BEN to CP

ts Set-up Time 35 — —_ ns
Bo-sto LE

tH Hold Time 1.5 — —_ ns
Bo-8 to LE

ts Set-up Time 45 — — ns
Bo-8 to CP (Reg Z); LE = High

tH Hold Time ' 25 — — ns
Bo-8 to CP (Reg Z); LE = High

tPzH Output Enable Time — — 8.0 ns

tPzZL AOE to Ao-8, BOE to Bo-8 .

tPHZ Output Disable Time — — 75 ns

tPLZ AOE to Ao-8, BOE to Bo-8

tPWH Clock Pulse Width High 8 6 — ns

tPwL Clock Pulse Width Low 8 6 —_ ns

NOTE: 2594 tol 11
1. Typical values are at Vcc = 5.0V and +25°C ambient, not production tested.
UPDATE1 A 25



| IDT73210A/11A Data Book A, Section 5.9, Page 13

IDT73210, IDT73211 AC ELECTRICAL CHARACTERISTICS

(Guaranteed Commerclal Range Pertormance) TA =0°C {0 +70°C; VcC =5V+5%
CL = 50pF; RL = 5000

- Parameter - " Description Typ. Unit
tPHL Propagation Delay — — 9 . ns
tPLH Clock to Ac-8 (ACE = Low)
tPHL Propagation Delay — — 105 ns
tPLH Clock to Bo-8 (BOE = Low) ' :
tPHL Propagation Delay — — 105 ns
tPLH CP to PERRA, PERRB
tPHL Propagation Delay - — 9.5 ns
tPLH ~ POLARITY to Bs '
tPHL Propagation Delay — — 10 ns
tPLH Bo-s to PERRB

_LE = High

ts Set-up Time 35 — — ns

Ao-8, Bo-8 (Reg Y-73210 only),
) POLARITY, SEL to CP :

tH Hold Time Ao-8, Bo-8 (Reg Y-73210 only) 1.0 — — ns
_to CP POLARITY, SEL 1.5 — — ns

ts Set-up Time 35 — — ns
AEN, BEN to CP i

S Hold Time 15 — — ns

AEN, BENto CP

ts Set-up Time 35 — — " ns

: Bo-sto LE .

tH Hold Time 15 — — ns
Bo-8to LE .

ts: Set-up Time 4.5 —_ —_— ns
Bo-sto CP (Reg 2); LE = ngh . o

tH Hold Time' 1.5 —_ - ns
Bo-8 to CP (Reg Z); LE = High

tPzH Output Enable Time — — 8.0 ns

tPzL AOE to Ao-8, BOE to Bo-8

tPHZ Output Disable Time — — 75 ns

tPLZ AOE to Ao-8, BOE to Bo-8

tPWH Clock Pulse Width High 7.0 5.0 — ns

tewL Clock Pulse Width Low 7.0 . 5.0 — . ns

NOTE: 2504 thl 12
1. Typical values are at Vcc = 5.0V and +25°C ambient, not production tested. C
UPDATE1 A 26



IDT73210A/11A » Data Book A, Section 5.9, Page 14

IDT73210, IDT73211 AC ELECTRICAL CHARACTERISTICS
(Guaranteed Military Range Performance) TA = -55°C to +125°C; Vce = 5V + 10%
CL = 50pF; RL =500Q -

Parameter Desctiption Min. Typ.“’ Max. Unit
tPHL Propagation Delay — —_ 1 ns
tPLH ) Clock to Ao-8 (AOE = Low) ‘ )
tPHL Propagation Delay — — 12 ns
tPLH Clock to Bo-8.(BOE = Low)
tPHL Propagation Delay — —_ 12 ns
tPLH CP to PERRA, PERRB
tPHL Propagation Delay — — 1 ns
tPLH POLARITY to Bs
tPHL - Propagation Delay - — 115 ns
tPLH Bo-8 to PERRB

LE = High
ts Set-up Time 35 — — ns

Ao-8, Bo-8 (Reg Y-73210 only),
POLARITY, SEL to CP

tH Hold Time Ac-8, Bo-8 (Reg Y-73210 only) 1.5 — — ns
to CP POLARITY, SEL 2.0 — —_ ns

ts Set-up Time 35 —_ —_ ns
AEN, BEN to CP : ]

tH Hold Time . : 2 - = ns
AEN, BEN to CP ‘

ts Set-up Time ' 35 — — ns
Bo-sto LE

tH Hold Time ) 2 — — ns
Bo-sto LE

ts Set-up Time : 5 — — ns
Bo-8 to CP (Reg Z); LE = ngh :

tH Hold Time 3 - — .| ns
Bo-s to CP (Reg Z); LE = High ' iR

tPzH Output Enable Time . —_ — 10 ns

tPZL AOE to Ao-s, BOE to Bo-8

tPHZ Output Disable Time — — 9 ns

tPLZ AOE to Ao-8, BOE to Bo-8

tPWH Clock Pulse Width High 8 6 — | ns

tPwL Clock Pulse Width Low 8 6 —_ ns

NOTE: . ) 2594 1ol 13
1. Typical values are at Vcc = 5.0V and +25°C ambnent not production tested ' . o
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ESD vee

PROTECTION
IH
‘ : —-»> \ lod
INPUTS O . )
. OUTPUTS -
I
e 2504 drw 07
— — 2504 drw 08
Figure 4. 'Input Interface Circuit -
Figure 5. Output Interface Circuit
Vce +7.0V

VIN

Pulse

Gene|

DEFINITIONS:

CL = Load capacitance: includes jig and probe capacitance

rator

Vout

RL= Termination resistance: should be equal to Zour of the Pulse Generator

§ 500Q

Flgui'e 6. AC Test Load Circult

— 0" 0—e

2594 drw 09

AC TEST CONDITIONS ,

Input Pulse Levels GND to 3.0V Test - Switch

Input Rise/Fall Times 1V/ins Open Drain Closed

Input Timing Reference Levels 1.5V [éisall))lle ll_-°w

nable Low -
Output Reference Levels 1.5V All other Tests Open
Output Load See Figure 6 2594 bl 13
2594 ol 12
28
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ORDERING INFORMATION
DT XXXXX XX X X
Device Speed  Package Process/
Type Temperature
Range )
| Blank  Commercial (0°C to +70°C)

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

32-pin Small Outline IC (J-Bend)
C 32-pin Thin Sidebraze Dip (300mil wide)

| Blank Standard Speed
| A High Speed

| 73210 -8-bit One Single, One Double Pipeline Registers
| 73211  8-bit Two Single Pipeline Registers .

2594 drw 10
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64-BIT FLOW-THRU PREIBEI'TN(?RY
ERROR DETECTION e
AND CORRECTION UNIT
Integrated Device Technology, Inc. )
FEATURES: high reliability memory systems. The flow-thru architecture,
« 64-bit wide Flow-thruEDC™ : with separate system and memory data buses, is ideally
+ Separate System and Memory Data Input/Output Buses  Suited for pipelined memory systems.
« — Error Detect Time: 15ns Implementing a Hamming code in the 8-bit wide check bit
— Error Correct Time: 20ns bus, the IDT49C466 corrects all single bit hard and soft errors,
« Corrects all sing|e bit errors; Detects all double bit errors and detects all double bit errors. The read/write buffers can
and some multiple bit errors ' store up to sixteen 64/72-bit words until the system bus is
« Configurable 16-deep system bus read/write buffer with ready (duringreads)oruntilthe systembus isreleased (during
flag indicators writes). Full and empty flags indicate whether additional data
- Simultaneous check bit generation and data correction of ¢an be written to the EDC. )
memory data The simultaneous check bit generation and data correction
« Supports partial word writes on byte boundaries of memory data eliminates the separate correction and
+ Low noise output - B - generation modes found on other EDC units. Check bit
. Sopmsucated error diagnosﬁcs and error Ioggmg generation for partlal word writes on byte boundaries is
« Parity generation on system data bus supported on the IDT49C466.
« 208-pin Pin Grid Array and Plastic Quad Flatpack Diagnostics features include a syndrome latch from which
the error bit can be located, a four bit error counter which logs
DESCRIPTION: up to 15 errors, and an error data latch which stores the

The IDT49C466 64-bit Flow-thruEDC™ is a high-speed complete error data word. Parity can be generated and
error detection and correction unit to ensure data integrity in  checked on the system bus by the IDT49C466.

SIMPLIFIED FUNCTIONAL BLOCK DIAGRAM

( 1\
PR
—_ N
ERR \
MERR 5 CBlo-7
N
N
M M
u u
X X
SDo-63

WRITE BUFFER

| 16 WORDS BY 72 Sb
CHECK-BIT
GENER, CBSYNo-7
PARITY
PARITY- GENERATE &
Po-7 {;

Flow-thruEDC Is atrademark of Integrated Device Technology Inc. 2617 drw 01
COMMERCIAL TEMPERATURE RANGE ) JUNE 1991
©1991 Integrated Device Technology, Inc. DSC-8037/1
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IDT49C466 Data Book A, Section 5.13, Page 3

PIN CONFIGURATION
A B c D E F G H J K L M N P R T u
17 |MD_10| MD_8 | MD_2 | MD_1 | MERR | cBI6 | cBI_1 [ RBEN |RBSEL | RBHF | SD_2|sD.3 | BEo | sD_o |sD_10 |sD_12 |sD_15 | 17
16 {MD_13 |MD_9 | MD_6 | MD_3 | ERR |cBI 3 | cBI_2 |RBREN| RBEF | RBFF | SD_1 | sD_4 | sD_6 | sD_8 sp_13 [sp_16 |sD_17 | 16
15 |MD_17 | MD_12| MD_11| MD_S [MD_4 |cBL7 [cBI4 |cBILO | GND |[SDO ( Po |sD7 | P1 | BEt |spD_14|sD_19 [sD_21 | 15
14 | Mp_18| MD_19{ MD_15| aND | MD_7 (MD o [cBi5 | aND | vec | anD | sD.s|sD 11| oND | aND | P2 [ BE2 |SD_20 | 14
13 | MD_23 | MD_20| MD_14| vcc SD_18 | SD_22| SD_24| SD_25 | 13
12 | MD_25| MD_22| MD_21| MD_16 sD_23| SD_26 | sD_28| sD_27| 12
11 | MD_27| MD_28| MD_24| GND P3 | BE3 |sD_3o|sp_20| 11
10| MD_31| MD_30| MD_29| MD_26 ' SD_31| SOE |SDILE | sCLK | 10
9 | SDOLE| MOE |MDILE | GND G208-1 MDOLE| GND | MEN | RS0 | 9
8| MD_33l MD_32| MD_34] MD_35 GND | SD_33| MCLK| Rs_1 | 8
7 | MD_37 | MD_36| MD_39| MD_40 SD_37 | SD_34 | SD_32| PERR | 7
6 | MD_41| MD_38| MD_sa2| MD_45 SD_42 {SD_38 | P4 |sD.35 |6
5| MD_43 MD_44| MD_45| MD_52| GND | Ps | BE4 |sD_36]| 5
4 | MD_48| MD_49 MD_50| GND | GND | MD_61[CBSYN4| Vcc | GND | SD_61| GND | SD_54f SD_49| VCC | SD_43| SD_39| SD_40 | 4
3 | MD_47| MD_51| MD_56| MD_60| MD-59/cBSYN6| GND { GND | WBEN| sD_62| sD_59 | .sD_57| sD_53 | sD: 51 sp_45| sp_a4| sp_41] 3
2 | MD_53| MD_54| MD_57 CBSYN7CBSYNscBSYNZFBSYNOWSYNCLK WBEF | sp_6o | BE7 | sD_ss| BEs | sp_so| sp 47| BES |2
1| MD_55| MD_58| MD_t MD_SSICBSYNaCBSYm WBSEL| CBSEL | WBFF | sD_63| P7 so_sai sD_ss| Ps |:SD_s2| sD_4s| SD_46| 1
A B c D E F G H J K L M N P R T u

Pin 1 reference 2617 6w 03

208-pin PGA Package
Top View
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IDT49C466 : Data Book A, Section 5.13, Page 4 :

PIN CONFIGURATION
5923 2932 2aF LS.
o B8 R28s 880 nnnonnaneoalEolEBklisn s ~o28ERB38N ©ER22 %0
5888080880428 8588 8208880525 525588:03588585858853538
qnanononnnonnnooooononononononononnannononoonoanoonnn
208. 157
GND ] 156— GND
MD54 —] 1 SD46
MD53 ] [ SD4s
MD52 —] [ SD44
MD51 ] 1 BES
MD50 —] 1 Ps5
MD49 ] 1 SD43
MD48 [—] 1 SD42
MD47 —] 1 SD41
MD46 ] [—1 SD40
MD45 —] 1 sD3g
MD44 [ 1 sSD3s
MD43 —] 3 sDa7
MD42 —] [—1 SD3s
MD41 ] ] BE4
MD40 ] 1 GND
MD39 ] 1 P4
MD38 —] [ SD35
MD37 ] [ sSD34
MD36 ] 1 SD33
MD35 ] 1 sD32 °
MD34. —] I PERR
MD33 [—] —1 MCLK
MD32 ] [ MDOLE
SDOLE —} g ) RSt
MOE PQ208-2 — VN
MDILE —] [ GND
MD31 [—] — Rso
GND —3 1 SDILE
MD30 —] [ SCLK
MD29 —i — SOE
MD28 ] ] SD3t
MD27 — 1 sD3o
MD26 —] 1 sD29
MD25 —] 1 sD2s8
MD24 —1 BE3
MD23 ] [ P3
MD22 ] 1 sD27
MD21 [ 1 SD26
MD20 —] 1 sD25
GND [ 1 SD24
MD19 ] 1 sD23
MD18 ] [ sSD22
MD17 —] 1 sp2t
MD16 —] [ sD20
MD15 —] 1 BE2
MD14 —] —1 P2
MD13 ] — sp1o
MD12 ] i == T
MD11 ] 1 sDi17
MD10 ] —1 sDie
VCC ] 52 105 1 GND
53 104
D[IDDDDDDI]DDI]I]DDI][IDDDDDDDDI][ID[IDDDDDDUDDDDDDDDDDDDDDUU
[ - F- I R CEowsogNzoFZa00 S238858832-madprro
88889000 ERRRa R RRRapR It HEo0Ra8 R0 000055075358
PQFP
Top View
2617 drw 04
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IDT49C466 Data Book A, Section 5.13, Page 5

PIN DESCRIPTION
Pin Name I Vo | Description
Data Buses
SDo-63 o Syslem Data Bus: is a bidirectional 64-bit bus interfacing to the system or CPU. When System Output
: Enable, SOE, is high or Byte Enable, BEo-7, is low, data is input. The data is latched into the system
" data (SD) latch when the System Data Input Latch Enable (SDILE) is low. The System Data Bus
outputs corrected memory data during a read operation. Corrected data can come from the memory
data (MD) output latch or the content of the read buffer. When the Read Buffer Select (RBSEL) pin
is low, the MD latch is selected. When RBSEL is high, the read buffer content is selected. When
System Output Enable, SOE, is low and Byte Enable, BEo-7, is high, the SD bus output drivers are
enabled.
MDo-63 l{e] Memory Data Bus: is a bidirectional 64-bit bus interfacing to the memory. During a read cycle,
o memory data is input for error detection and correction. Data is latched in the memory data (MD) input
latch when Memory Data Input Latch Enable (MDILE) is low. During a memory write cycle, data from
: the SD output latch (WBSEL=0)or the write buffer (WBSEL=1)is output on the Memory Data Bus.
CBlo-7 | Check Bit Inputs: interface to the check bit memory. '
CBSYNo-7 o Check Bit or Syndrome Output:. When CBSEL is low and MOE is low the generated check bits are
: selected. When CBSEL is high and MOE is high, the syndrome bits are selected.
Po7 B o Parity input/output for bytes 0 to 7: These pins are parity inputs when the oorrespondmg Byte

Enable (BE) is low, and are used to generate the parity error signal (PERR). These pins are outputs
when the corresponding Byte Enable (BE) is high. The internal parity select bit (PSEL) of the mode
register selects odd or even parity.

Control Inputs s
SOE I System Output Enable: enables system data output drivers if the corresponding Byte Enable

(BEo-7) is high.
BEo-7 I Byte Enable: is used along with SOE, to enable the System Data outputs for a particular byte. For

example, if BE1 is high, the System data outputs for byte 1 (SDs-15) are enabled. The BEo-7 pins also
control the data byte mux. If a particular BE is high during a memory read cycle, data is fed back to
the memory data bus and used for check bit generation of that byte. This is used during partial word
write operations and rewriting corrected data to the memory. If a particular BE is low, data from the
system data latch and write buffer is directed tothe memory databus and used for check bit generation
of that byte, used in writing new data during a partial word write operation. BE is buffered with the data
in the write buffer.

MOE I Memory Output Enable: when low, enables the output buffers of the memory data bus (MD). it aIso

controls the check bit output buffer enable.
MDILE 1 Memory Data Input Latch Enable: on the high to low transition latches data at the MD inputs and
. v the checkbits at the CBl inputs. The latch is transparent when MDILE is high.
MDOLE- | Memory Data Output Latch Enable: latches data into the MD output latch during the low to h|gh
transition of MDOLE. When MDOLE is low, the MD output latch is transparent.
SDOLE | System Data Output Latch Enable: latches data in the SD output latch and the SD checkbit latch
on the low to high transition of SDOLE. The latch is transparent when SDOLE is low.
SDILE | System Data Input Latch Enable: latches in the SD input latch on the high to low transition. When
ERENT SDILE is high, the SD input latch is transparent.
WBSEL 1. | Write Buffer Select: when high, the output of the write buffer is selected. When the WBSEL is low,
; output from the SD input latch is selected.
WBEN ‘ | | ~Write Buffer Enable: allows system data (SD) input to be written to the write buffer on the SCLK rising
| edge.
WBREN | Write Buffer Read Enable: when low, allows data to be read from the the write buffer on MCLK rising
edge.
RSo-1 | Reset and Select pins (read and write buffer FIFOs)
RS1 RSo Function
0 0 Reset 16-deep FIFO or first 8-deep FIFO
0 1 Reset second 8-deep FIFO
1 0 Select 16-deep FIFO or first 8-deep FIFO
1 1 Select second 8-deep FIFO
2617 101 01
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IDT49C466 Data Book A, Section 5.13, Page 6

PIN DESCRIPTION (Continued)

Pin Name /0 Description
RBSEL | Read Buffer Select: when high the output of the read buffer is selected. When low, data from the
MD output latch is selected.
RBEN I Read Buffer Enable: when low allows data to be written into the read buffer on the low to high
transition of the memory clock.
RBREN | Read Buffer Enable: when low, allows data to be read from the read buffer on the low-to-high
transition of SCLK
CBSEL I Checkbit Select: when high, selects the syndrome bits at the CBSYNo-7output. When CBSEL is low,
the checkbits are selected.
EN | Mode Enable Input: When low, data on the SD bus is loaded into the EDC mode register on the low-
to-high transition of the SCLK. The mode register is used to determine the modes of the EDC.
Clock Inputs
MCLK | Memory Clock: Onthe low to high transition of MCLK, memory data is written to the read buffer when
RBEN is low. Data is read from the write buffer when WBREN is low on the low to high transition of
MCLK.
SCLK I System Clock: On the low to high transition of the SYSCLK, data is read from the read buffer when

RBREN is low. Data on the system data bus is written into the write buffer when WBEN is low on the
low to high transition of SCLK.

SYNCLK | SYNdrome CLocK: If ERR is high, and the Error Counter indicates zero errors, syndrome bits are
clocked into the Syndrome Register and data from the outputs of the Memory Data input latch are
clocked into the Error-Data Register on the low-to-high edge of SYNCLK. If ERR is low, the Error
Counter will increment on the low-to-high edge of SYNCLK, unless the Error Counter indicates fifteen

errors.

Status Outputs

WBEF (o] Write Buffer Empty Flag: when low, indicates that the last data word in the write buffer has just been
output. Further read operations are then inhibited. At reset, the WBEF is low.

WBFF (0] Write Buffer Full Flag: when low, inhibits further write operations to the buffer and indicates that the
write buffer is full. After a reset, WBFF goes high.

RBEF (0] Read Buffer Empty Flag: when low, indicates that the last data word in the read buffer has just been
output. Further read operations are then inhibited. At reset, the RBEF is low.

RBHF (o] Read Buffer Half-full Flag: when low, indicates that there are eight or more data words (in the 16-
deep configuration) or four or more data words (in the dual 8-deep configuration) in the read buffer.
The flag will return high when less than eight (or four) data words are in the buffer.

RBFF [¢] Read Buffer Full Flag: when low, inhibits further write operations to the buffer and indicates that the
read buffer is full. After a reset, RBFF goes high.

RR (@] Error Flag: In normal mode (Mode 3), when ERR is low, a data error is indicated. The ERR is not

latched internally.

MERR (¢] Multiple Error Flag: In normal mode (Mode 3), when MERR is low, a multiple data error s indicated.
The MERR is not latched internally.

PERR o Parity Error Flag: when low, indicates a parity error on the system data bus input.

Power Supply

Vece P Power Supply Voltage, +5 volts.

GND - P Ground.

2617 tbl 02
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IDT49C466 Data Book A, Section 5.13, Page 7

DETAILED DESCRIPTION —
64-BIT MODIFIED HAMMING CODE - CHECKBIT ENCODING CHART(" 2
Generated Participating Data Bits
Checkbits Parity 0 1 2 3 4 5 6 7 8 9 |10 |11 |12) 13| 14| 15
CBO Even (XOR) X1 X | X X XX X X
CB1 Even (XOR) X XX X X X X X
CB2 Odd (XNOR) X X | X X X | X X X
CB3 Odd (XNOR) X | X X| X | X X | X| X
CB4 Even (XOR) XX | X | X]| X | X X1 X
CB5 Even (XOR) XX | XX | X]X}|X]| X
CB6 Even (XOR) XXX ]| X|IX|X]| X] X
CB7 Even (XOR) XXX X | X]X]| X]X .
261715103
Generated Participating Data Bits
Checkbits Parity 16 |17 | 181 19 | 20 | 21 | 22 | 23 | 24 | 25| 26 | 27 | 28| 29 | 30 | 31
CBo Even (XOR) X1 X | X X X |-X X X
CB1 Even (XOR) X | X1 X X X X X X
CB2 Odd (XNOR) X X 1|1X X X | X X X
CB3 Odd (XNOR) X | X X| X1 X XX | X
CB4 Even'(XOR) XX | XX X]| X X | X
CB5 Even (XOR) XXX | XX X}|X]X
CB6 Even (XOR) XX XXX X)X X
CB7 Even (XOR) XX | X | X|X]X|X]| X
2617 bl 04
Generated Participating Data Bits -
Checkbits Parity 32 |33 | 34|35 |36 |37|38|39| 40) 41 |42 |43 |44 | 45| 46 | 47
CBO’ Even (XOR) X X X1 X X X | X X
CB1 Even (XOR) X | X | X X X X X X
CB2 Odd (XNOR) X X1 X X X | X X X
CB3 Odd (XNOR) X |1 X X1 X | X X1 X | X
CB4 Even (XOR) XX | XX X] X X | X
CB5 Even (XOR) ) Xy XXX | X X]X]|X
CB6 Even (XOR) XX XXX | XXX
cB7 Even (XOR) X[ X[ X[ XX X]X]| X
2617 bl 05
Generated Participating Data Bits )
Checkbits Parity 48 | 49 | 50 | 51 | 52 | 53 | 54 | 55 | 56 | 57 | 58 | 59 | 60 | 61 | 62 | 63
CBo Even (XOR) X X X1 X 1 X X 1'X X
CB1 - Even (XOR) X | X | X X - X X X X
CcB2 Odd (XNOR) X X | X X X | X X X
CB3 Odd (XNOR) X | X X1 X ]| X X1 X | X
CB4 Even (XOR) X X[ X1 X] XX XX
CB5 Even (XOR) XX | X | XX X]X] X
CB6 Even (XOR) X X | XXX} X]|X]X
CB7 Even (XOR) XXX X | X[ X]|X]X
NOTES: 2617 bl 06

1. Thetable indicates the data bits participating in the checkbit generation. For example, checkbit CBO is the Exclusive-OR function of the 64 data input bits

marked with an X.

2. The checkbit is generated as either an XOR or an XNOR of the 64 data bits noted by an “X" in the table.
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IDT49C466
DETAILED DESCRIPTION —
64-BIT SYNDROME DECODE TO BIT-IN-ERROR(")
lnex Jol 1] 23] als[e]l 7z]lelo]lalB[c]|D[E]|]F
s7 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1
S6 0 0 0 0 1 1 1 1 0 0 0 0 1 1 1 1
Syndrome S5 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1
Bits S4 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1
HEX |S3 S2 S1 SO
0o lo o o o *lcalos| Tlce| T 62|z T tlae]l T{M|M]|T
1o o o 1 co| T tlal MM T T[M]M]T|[M][T] T]2
2 o o 1 o ci| T 1| m|T[3a]se|] T[T [s0]a]r|M[T]T]|M
3o o 1 1 Tlw|s] 1Mt im]Im[T]tImM]T]2]2a]T
4 0 1 0 o] C2 T T 15 T 35| 57 T T 51 41 T M T T 31
s [o 1 o 1 Tl1o|lo|T[M[ T Tl m|[T] ]z T|3]2s]|T
6 o 1 1 o Tlo|wo|l ]It rimM]Imlt]tImM]T]a]2e]|T
7 o 1 1 14 M{T|T|M]|T]3e]ss] T]1]seflaft|mM]T]T]|M
8 1 0 0 0 C3 T T M T 37| 59 T T 53| 43 T M T T M
9 1 0 0 1 T 21 11 T M T T M M T T M T 5 27| T
A 1 0 1 0 T 22 | 12 T 33 T T M 49 T T M T 6 28 T
Bl1 o 1 1 |t T m] 1]s8]eo] T T]salaa] T 11l 1m
cl1 1 0o o Tl r|m] 1] t|ImM]mlT]TIM]T][7]2]T
D |1 1 o 1 M| Tl T M| T]3|s]| T ss|as| T M| T|T]|M™
E|[1 1 1 o w| T T M[TI MM T][TIM]IM]T][o]T]T]Mm
Fl1 1 1 1 Ti{M|IM|T|32{T|T|M|4]|T|] TIM|TIM|M]|T
NOTES: ' 261716l 07

1. The table indicates the decoding of the seven syndrome bits to |dem|fy the bit-in-error for a single-bit error, or whether a double or triple-bit error was

detected The all-zero case indicates no error detected.
= No errors detected

# = The number of the single data blt -in-error

T = Two errors detected

M = Three or more detected

C# = The number of the single checkbits in error

49C466 OPERATION

The EDC is concerned with two types of operation —
memory reads and memory writes. In the 466 both these
can be accomplished by utilizing either of two possible data
paths —one incorporating the buffer and the otherwithout the
buffer. These operations are treated separately below.
Memory Write

The interference of the EDC in this type of operation is
relatively - minimal since it does not involve any error
checking. The only overhead introduced by the EDC into the
write cycle is that of generating the check bits associated
with each 64-bit wide data word.

While - a write operation is performed, it must be insured
that the output buffer (enabled by SOE and BEo-7) is disabled
so that no attempt is made to simultaneously transfer read
data onto the System Data (SD) Bus at the same time. This
can be done by pulling SOE high.

When the write buffer is bypassed (WBSEL low), data
passes through the SD Latch In. To latch data, the SDILE

signal should be asserted. The special case of a partial word
write or byte merge is discussed later. Hence, here it is
assumed that all 64 bits are being written. Consequently,
BEo-7 must all be low.

The data is fed to the SD Checkbit- generator where
appropriate checkbits are generated. Both system data and
the generated -checkbits can be laiched before they are
output by asserting the SDOLE signal. Asserting MOE
enables the output buffer and data is output onto the Memory
Data (MD) bus. CBSEL and MOE need to be asserted to
enable the generated checkbit output buffer and output the
checkbits onto CBSYNo-7.

 When the write buffer is incorporated into the write cycle,
instead of asserting SDILE, WBEN is asserted and data is
clocked into the write buffer on the rising edge of SCLK. The
WBFF is asserted when the buffer is full and a write under-
taken under this condition will fail. When WBREN is asserted,
data can be clocked out of the write buffer on the rising edge
of MCLK. Again, an attempt to read data from an empty write
buffer (when empty, WBEF is asserted) will fail.
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BEn=0 => PathA
BEn=1 => PathB
MD BUS
PATH B BYT MERGED DATA
"I Mux FROM PATHS
A&B
SD PATH A SD
LATCH LATCH —>
SD BUS IN out
7
WRITE  [—
BEo-7 —r— BUFFER m
X
WBSEL

~ Figure 1. Byte Merge

Memory Read

During a memory read, data and the corresponding input
checkbits are read from the MD bus and CBlo-7, respectively.
The memory data and CBI may both be latched as they come
in (MD Latch In and MD Checkbit latch) by the MDILE signal.
Memory data is sent to the MD checkbit generator (where
checkbits corresponding to the input data are generated) and
to the error correct circuitry. The generated checkbits are X-
ORed with the input checkbits to produce the syndrome word.
This is sent to the error correction circuitry which generates
the corrected data (normal mode). The corrected data is
output to the SD bus via either of two data paths. If the user
chooses not to use the read buffer (RBSEL low), data flows
through MD Latch Out. Asserting MDOLE latches this data.
The output buffer is enabled by asserting SOE and BEo-7. In
order to also write this corrected data back to memory, the

~output buffer needs to be disabled by pulling SOE high, fol-
lowed by the usual write procedure. .

If the read buffer is selected (RBSEL high), data is clocked
into the buffer (Read-Buffer Write) when RBEN is low, on the
rising edge of MCLK. Data is clocked out of the buffer
(Read_Buffer Read) when RBREN is low onthe rising edge of
SCLK. An appropriate skew between the butfer read and write
clocks (MCLK and SCLK) is essential to avoid any flag
contention on read/write boundaries (simultaneous read and
write when buffer is either empty or full).

Partial Word Write/Byte Merge

Writing aword shorter than 64 bits to memory is treated
as a special case. The checkbits generated for a data word

2617 drw 05

shorterthan 64 bits and written to a particular memory location
differ from the checkbit word that would be generated by the
entire 64-bit data word at the same location. Hence, the byte
merge operation is required to carry out the following tasks:
read the contents of the memory location to be written to,
merge the byte/bytes being written (from SD side) with the
other component bytes previously at that memory location
(from MD side), generate a checkbit word for this composite
word and write both the generated checkbits and the compos-
ite data word to memory. The BEn bits supplied by the user
determine the bytes that come from SD and those that come
from MD, as illustrated in Figure 1.

EDC Modes :

The IDT49C466 has 5 modes of operation (very similar to
those of the IDT49C465 32-bit Flow-Thru EDC) which are
described in the Operating Mode section. The Error Data
Output mode is useful for memory initialization. On issuing a
clear, the Error Data register becomes an ‘all-zero-data’
source. All diagnostic registers can be cleared in this
manner. In Checkbit Injection mode, the MD Checkbit Latch
is loaded with data from the System Bus. This serves to verify
the functioning of the EDC. Any discrepancy between the
injected checkbits and generated checkbits should result in
assertion of the ERR or MERR signals: These modes, and
certain other features such as clear, buffer configuration, etc.,
can be controlled by appropriately.. loading the Mode
Register. The Mode Register can be written to by asserting
MEN. Then SDo-15 is clocked into the register on the rising
edge of SCLK.
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Diagnostics

The diagnostic ability of the 466 rests on a set of 6 registers
that provide errorlogging information. They include the check-
bit register, error count register, error type register, 2 syn-
drome registers and the error data register. Data is clocked
into each of these registers onthe rising edge of SYNCLK. The
checkbit register, error count register, error type register and
one of the syndrome registers are reloaded only inthe case of
an error. The other syndrome register and the error data
register are reloaded on every new read cycle. The contents
of the Error Data register canbe read only in Error Data mode.
The contents of the other diagnostic registers can be read in
Diagnostic mode.

Parity R
The 466 provides a parity check & generation facility. On a

memory read the EDC generates parity bits for eachdataword °

and outputs the parity byte on the parity bus, P0-7. During a
memory write, parity is checked by comparing the parity bits
input on PO-7 and the parity bits generated fromthe input data
word. A discrepancy between these two would cause the
PERR pin to be asserted.

DIAGNOSTIC OUTPUT DATA FORMAT

OPERATING MODE CHARTS

15 7 6 5 4 3 2 0
| UNUSED | RMODE | PSEL | RWBD | CLEAR | EDCMo0-2
EDCM2 EDCM1 EDCMO OPERATION
0 0 0 ERRO-DATA OUTPUT MODE
0 0 1 DIAGNOSTIC-OUTPUT MODE
0 1 0 GENERATE-DETECT MODE
0 1 1 NORMAL MODE (DEFAULT)
1 X X CHECKBIT-INJECTION MODE
RMODE OPERATION
0 NOP
1 READ MODE REGISTER ON SD BUS
RWBD OPERATION
0 DUAL BUFFERS (8), DEFAULT
1 SINGLE BUFFER (16)
CLEAR OPERATION
0 NORMAL
1 CLEAR ALL DIAG. REGISTERS
PSEL OPERATION
) EVEN
1 oDpD
2617&rw 06

TO SD BUS

|

L LEL

a7 | 36|35 | 34|33 [32] 31] 30| 20 [ 28 [27] 26 [25 [ 24 [23] 22] 21] 20 [ 19 [18] 17 [16 [ 15 [14 1a 1211 [10] o ]
Syndrome Error Error Syndrome Checkbit
(on error only) Type Count (on every Read) (on error only)

Checkbit
(from checkbit latch)

A

!

FROM DIAGNOSTIC REGISTERS

2617 drw 07
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OPERATING MODE DESCRIPTION
MODE DESCRIPTION

MODE 0 Error-Data Output Mode: This mode allows the uncorrected data captured from an error event by the Error-Data
Register to be read by the system for diagnostic purposes. The Error-Data Register is cleared by setting the mode
register 'clear-bit".

MODE 1 Diagnostic-Output Mode: In this mode, one external source and four internal registers are read by the system bus for
diagnostic and error logging purpose. Internal data paths allow output from the CBI_, LATCH to be read directly by the
system bus for diagnostic purpose. The contents of the internal diagnostic checkbit register, syndrome register, error
count register and error-type register are also output on the SD bus.

MODE 2 Generate-Detect Mode: (Detect-Only) The EDC performs checkbit generation during a memory write, and performs
error detection only during memory reads.

MODE 3 Normal Mode: The EDC performs checkbit generation during memory writes and error detection and correction during
memory reads.

MODE 4 Checkbit-Injection Mode: In this mode, the checkbit latch is loaded with a desired 8-bit data from the SD bus when
MDILE is strobed. By inserting various checkbit values, correct functioning of the EDC can be verified “on-board”. The
rest of the operation is similar to regular memory read. The EDC compares the injected checkbits against the internally
generated checkbits. Any discrepancy in the injected checkbit and the internally generated checkbit will cause the ERR
or MERR to go low.

2617 tbl 08
ABSOLUTE MAXIMUM RATINGS(" CAPACITANCE (TA = +25°C, = 1.0 MHz)
Symbol Rating Com’'l. Unit Symbol | Parameter'" Conditions Typ. | Unit
Vce Power Supply Voltage -05t047.0 | V CIN Input ViN=0V | PGA 5 | pF
VTERM Terminal Voltage with -0.5t0 v Capacitance PQFP | —
Respect to Ground VCC +0.5 Cout | Output Vour =0V | PGA 7_| pF
TA Operating Temperature 0to +70 °C Capacitance PQFP -
TBIAS Temperature Under Bias -55t0+125 | " °C NOTE: 2617 bl 10
TsTG Storage Temperature 5510 +125 °c 1. This parameter is sampled and not 100% tested.
lout DC Output Current 30 mA
NOTE: 2617 tbl 09

1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS 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 not implied. Exposure to Absolute Maximum Ratings for
extended periods of time may affect reliability.
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DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
The following conditions apply unless otherwise specified:
Commercial: TA = 0°C to +70°C, Vcc = 5.0V 5%,

Symbol Parameter Test Conditions(" Min. | Typ.? | Max. | unit
VIH Input High Level®® Guaranteed Logic High Level 2.0 — — \i
ViL Input Low Level® Guaranteed Logic Low Level — — 0.8 \
IH Input High Current Vce = Max., VIN=2.7V — 0.1 5.0° pA
I Input Low Current Vee = Max., VIN=0.5V —_ -0.1 -5.0 pA
loz Off State (Hi-Z) Vce = Max. Vo =0V — -0.1 -10 pA

Output Current Vo = Vcc (Max.) — 0.1 10
los Short Circuit Current vee = Max.®), Vour= ov ' - — —_ mA
VoH Output HIGH Voltage vce = Min., loH = —2mA 2.4 — —_ \
VIN = VIH or VIL
VoL Output LOW Voltage vce = Min. loL = 8mA —_ 0.3 0.5 Vv
VIN = VIH or VIL
VH Input Hysteresis on input control lines — 200 —_ mV
NOTES: : 26171l 11
1. For conditions shown as min. or max., use appropriate value specified above for the applicable device type.
2. Typical values are at Vcc = 5.0V, +25°C ambient temperature and maximum loading.
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second.
4. These input levels provide zero noise immunity and should only be static tested in a noise-free environment.
DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Con't)
The following conditions apply unless otherwise specified:
Commercial: TA =0°C to +70°C, VcC =5.0V £ 5% ]
Symbol Parameter Test Conditions(" Min. | Typ.? [ Max. | Unit
lccac Quiescent Power Supply Current | VIN = Vcc, or VIN = GND — 3.0 5 mA
vce = Max.
lccar Quiescent Power Supply Current | VIN = 3.4V — 0.3 1 mA/
TTL Input Levels Vee = Max. Input
lccp Dynamic Power Supply Current | VIN = Vcc, or VIN = GND — — — mA
Vce = Max. f = 10MHz Correct Mode
NOTES: 2617l 12
1. For conditions shown as Min. or Max., use appropriate value specified above for the applicable device type.
2. Typical values are at Vcc = 5.0V, +25°C ambient temperature, and maximum loading.
UPDATE1 A a1
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AC PARAMETERS
PROPAGATION DELAY TIMES (PRELIMINARY)
Refer to
. Description Timing Diagram
Number Parameter From Input | To Output Max. Unit Figure
GENERATE (WRITE) PARAMETERS - )
Without Write Buffer:
1 tBC BEn CBSYN (chkbit) 20 ns
2 tsM BEn MDOUT 20 ns
3 tPPE Pxin PERR 9 ns
4 tsc SDin CBSYN (chkbit) - 15 ‘ns
5 tsm SDin MDout 15 ns
6 tSPE SDin PERR 13 ns
With Write Buffer:
7 tMCb MCLK (Lo-Hi) CBSYN (chkbit) 25 ns
8 tMMD MCLK (Lo-Hi) MDout 20 ns
9 tWBSEL WBSEL MDout 17 ns
DETECT (READ) PARAMETERS
Without Read Buffer:
10 twyc SYNCLK (Lo-Hi) CBSYN (syndr) 15 . ns
11 tMe MDin ERR 15 ns
12 IMME MDin MERR 20 ns
13 tCE CBI ERR 15 ns
14 tCME CBI MERR 20 ns
With Read Buffer:
15 tssD SCLK (Lo-Hi) SDout 22 ns
16 tRBSEL RBSEL SDout 10 ns
CORRECT (READ) PARAMETERS )
Without Read Buffer:
17 tcs CBI SDout 20 ns
18 tMP MDin Pxout 24 ns
19 tMs MDin SDout 23 ns
With Read Buffer:
20 | tseo SCLK (Lo-Hi) Pxout 25 ns
NOTES:
1. Bold indicates critical system parameters. 2617 bl 13
2. (Lo-Hi) indicates Low-to-High transition and vice versa.
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PROPAGATION DELAY TIMES
FROM LATCH ENABLES (PRELIMINARY)

Refer to
Description Timing Diagram
Number Parameter From Input To Output Max. Unit Figure
21 tMLE MDILE (Lo-Hi) ERR 18 ns
22 tMLME MDILE (Lo-Hi) MERR 21 ns
23 tMLP MDILE (Lo-Hi) Px 25 ns
24 tMLS MDILE (Lo-Hi) SDout 22 ns
25 tMOLS MDOLE (Hi-Lo) SDout 15 ns
26 tMOLP MDOLE (Hi-Lo) Px 18 ns
27 tsLc SDILE (Lo-Hi) CBSYN (chkbit) 20 ns
28 tsLM SDILE (Lo-Hi) MDout 16 ns
29 tsoLc SDOLE (Hi-Lo) CBSYN (chkbit) 12 ns
30 . tsoLM SDOLE (Hi-Lo) MDout 12 ns
NOTE: 26171bl 14
1. (Lo-Hi) indicates Low-to-High transition and vice versa.
R/W BUFFER TIMES (PRELIMINARY)
Refer to
. Description . Timing Diagram
Number Parameter From Input To Output Min. Max. Unit - Figure
31 tRSF RS1 (Hi-Lo) EF (Hi-Lo)/FF (Lo-Hi) — 15 ns 7
32 tSKEW1 RCLK (Lo-Hi) WCLK (Lo-Hi) 20 — ns 3,5
(SCLK or MCLK) - (SCLK or MCLK)
33 tSKEW2 WCLK (Lo-Hi) RCLK (Lo-Hi) 20 — ns 4,6
(SCLK or MCLK) (SCLK or MCLK)
34 teF RMWCLK (Lo-Hi) EF — 16 ns 4,6
(SCLK or MCLK)
35 tFF R/WCLK (Lo-Hi) FF — 16 ns 3,5
(SCLK or MCLK)
NOTE: 26171thl 15
1. (Lo-Hi) indicates Low-to-High transition and vice versa.
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BYTE MERGE TIMES (PRELIMINARY)

Refer to

Description Timing Diagram
Number Parameter From To Max. Unit Figure
36 tscM SCLK (Lo-Hi) MDout 22 ns
37 tMDM MDOLE (Hi-Lo) MDout 18 ns
38 tRBM RBSEL MDout 18 ns
39 tSDM SDILE (Lo-Hi)) MDout 16 ns
40 tSOE MDin SOE (Hi-Lo) TBD ns
NOTES: 2617101 16
1. (Lo-Hi) indicates Low-to-High transition and vice versa.
ENABLE AND DISABLE TIMES (PRELIMINARY)
Refer to
Description Timing Diagram
Number Parameter From Input To Output Min. Max. Unit Figure
M4 tBESZx BEN =  High SDout * — 15 ns 6
42 tBESxZ Low Hi-Z — 15
43 tBEPZx BEN = High Pout * — 15 ns 6
44 tBEPxZ Low Hi-Z — 15
45 tcECZX MOE= Low CBSYN * — 15 ns 4
46 tcEcxz High Hi-Z — 15
47 tMEMZX MOE= Low MDout . — 18 ns 4,9
48 tMEMxZ High Hi-Z — 18
49 tSESZx SOE= Low SDout . — 15 ns 6
50 tSESxZ High Hi-Z — 15 .
NOTES: 2617 1ol 17
1. (2) indicates high impedence.
2. (Lo-Hi) indicates Low-to-High transition and vice versa.
3. *indicates delay to both edges.
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SET-UP AND HOLD TIMES (PRELIMINARY)

Refer to
Description Timing Diagram
Number | Parameter From Input To Input (edge) Min. Unit Figure
51 tCMLS CBI Set-up before MDILE =  Hi-Lo 2 ns 5
52 tCMLH CBI Hold after MDILE = Hi-Lo 6 ns 5
53 tMMLS MDIN Set-up before MDILE =  Hi-Lo 2 ns 5
54 tMMLH MDIN Hold after MDILE = Hi-Lo 6 ns 5
55 1CMOLS CBI Set-up before MDOLE = Lo-Hi 10 ns
56 tCMOLH | CBI Hold after MDOLE = Lo-Hi 2 ns
57 tMMOLS MDIN Set-up before MDOLE =  Lo-Hi 10 ns
58 tMMOLH MDIN Hold after MDOLE = Lo-Hi 2 ns
59 tMMCS MDIN Set-up before MCLK = Lo-Hi 6 ns
60 tMMCH MDIN Hold after MCLK = Lo-Hi 6 ns
61 tssLs SDIN Set-up before SDILE = Hi-Lo 4 ns
62 tsSLH SDIN Hold after SDILE = Hi-Lo 4 ns
63 tsscs SDIN Set-up before SCLK Lo-Hi 4 ns
64 tSSCH SDIN Hold after SCLK Lo-Hi 4 ns
65 1SDOLE MCLK (Lo-Hi) before SDOLE =  Lo-Hi 8 ns
66 tENS R/W Buffer Enable Set-up before S/M CLK = Lo-Hi 4 ns 3,4,5,6
67 tENH R/W Buffer Enable Hold after SMCLK = Lo-Hi 4 ns 3,4,5,6
68 tDs R/W Buffer Data In Set-up before SM CLK = Lo-Hi 2 ns 3
69 tDH R/W Buffer Data In Hold after SMCLK = Lo-Hi 6 ns 3
70 tRss RS1 (Hi-Lo) R/WBEN = Hi-Lo 12 ns 7
71 tMODS Mode Data Set-up before SCLK = Lo-Hi 5 ns 8
72 tMODH Mode Data Hold after SCLK = Lo-Hi 1 ns 8
73 tMENS Mode Enable Set-up before SCLK = Lo-Hi 2 ns 8
74 tMENH Mode Enable Hold after SCLK = Lo-Hi 6 ns 8
DIAGNOSTIC SET-UP AND HOLD TIMES
75 tcscs CBI Set-up before SYNCLK = High 25 ns
76 tMscs MDIN Set-up 25 ns
77 tMLSCS MDILE Set-up = High 25 ns
NOTES: 2617tbl 18
1. (Lo-Hi) indicates LOw-to-=High transition and vice sersa.
MINIMUM PULSE WIDTH (PRELIMINARY)
Refer to
Description Timing Diagram
Number | Parameter From Input Condition Min. Unit Figure
78 tRS Min. RS1 low time to reset buffers — 6 ns
79 tMLE Min. MDILE high time to strobe new data | MD, CBI = Valid 6 ns
80 tMDOLE Min. MDOLE low time to strobe new data | SD = Valid 6 ns
81 {SLE Min. SDILE high time to strobe new data | SD = Valid 6 ns
82 tCLK Min. S/MCLK high time to clock in new data | EN signal low 6 ns
83 tSYNCLK Min. SYNCLK high time to clock in new data — 6 ns
2617t 19
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Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 1V/ns
Input Timing Reference Levels 1.5V
Output Reference Levels ' 1.5V _
.| Out Load See Figure 13
261710121 -
- Parameter| Propagation Delay Min./
| t? ] ? 1 I2 1 :I; 1 ‘It I ‘IS Name From To Max.
.CBI K Checkbits In ,
% tcsecs ' . ) tcscs CBI Set-up to SYNCLK = High
MD Bus XXZ>( Memory DataiN ‘
le—— tMSCS — . : tMscs MDIN Set-up to SYNCLK = High min.
MDILE ' ‘
fi—— tMLSCS ——>] ‘ : o tMLSCS MDILE = High Setlup to SYNCLK| min.
v -~ |=High . e E

SYNCLK P P .
' ‘ - 1SYNCLK - "|tsvNcLk | SYNCLK Pulse Width o | min.

SD Bus
|

2617 drw 08

Figure 2. Diagnostic Timing
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Figure 3. Write Buffer Write Timing (Write Cycle)
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Figure 4. Write Buffer Read and Checkbit Generate Timing (Write Cycle)
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MOE 52;
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Figure 5. Read Buffer Write and Syndrome Generate Timing (Read Cycle)

UPDATE1 A 49



IDT49C466 Data Book A, Section 5.13, Page 21
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Figure 6. Read Buffer Read Timing (Read Cycle)
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Figure 7. Buffer Reset Timing
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Figure 8. Mode Enable Timing
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RSF
RSF
RSF

RS1
RBEN, WBEN
EF
FF
BUFFER
OUTPUT
SDo.
SCLK
MEN

IDT49C466

1. The clocks SCLK and MCLK can be free-running during reset.

NOTES:
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2617 drw 15

RMO

SCLK
(RB RCLK)

RBREN

(WITHOUT READ BUFFER)

MIMO  —

MDILE

AN

RBSEL

™MMO

MDOLE

WRITE (TO EDC)

SDin Dy

SDo-63

N
/

Ve
N\

(WITH WRITE BUFFER)

4

WBSEL

MCLK
(WB RCLK)

WMo

WBREN

(WITHOUT WRITE BUFFER)

AN\

WBSEL

sMo

SDILE

MEMORY WRITE:

Figure 9. Partial Word Write/Byte Merge Timing
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IDT49C466

Data Book A, Section 5.13, Page 24
INPUT/OUTPUT INTERFACE CIRCUITS

ESD

PROTECTION
IH

e

L

INPUTS O

OUTPUTS

— 2617 dw 16

2617 drw 17
Figure 10. Input Structure (All Inputs)

Figure 11. Output Structure

Vee 5.0V
470Q
ViN Vout
Pulse
Generator D.UT
50pF
Rr 200Q2

— — — — 2617 drw 18
DEFINITIONS:
CL= Load capacitance: includes jig and probe capacitance
Rt = Termination resistance: should be equal to ZouT of the Pulse Generator
Figure 12. AC Test Circuit
ORDERING INFORMATION
IDT. 49C466 XX X
Device Type Package Process/
Temperature
Range
|—| BLANK Commercial (0°C to +70°C
| G Pin Grid Array
| PaF Plastic Quad Flatpack
| 49C466 64-Bit Flow-thru™ EDC
2617 drw 19
UPDATE1 A
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» IDT49FCT805/806/A Data Book A, Section 6.30, Page 1

®
FAST CMOS IDT49FCT805/A
7 BUFFER/CLOCK DRIVER ‘ 'DT49FC73°6/A
Integrated Device Technology, Inc.

FEATURES DESCRIPTION:

» Equivalent to FAST™ output drive over full temperature The IDT49FCT805/A and IDT49FCT806/A are clock

and voltage supply extremes drivers built using advanced CEMOS™, a dual metal CMOS
* loL = 64mA (commercial) and 48mA (military) technology. The IDT49FCT805A is a non-inverting clock
+ CMOS power levels (1mW typ. static) driver and the IDT49FCT806A is an inverting clock driver.
« TTL input and output level compatible Each clock driver consists of two banks of drivers. Each bank
+ CMOS output level compatible drives five output buffers from a standard TTL compatible
« Two independent groups of buffers with 3-state control ~ CMOS input.

5:1 fanout (1 in - 5 out) per group
+ True and inverting options
« ‘Heartbeat’ monitor output
= Guaranteed low skew
« Pinout designed for minimum skew and ground bounce
« Clock busing with 3-state control
« 20 pin DIP, SOIC, CERPACK and LCC
* Meets or exceeds JEDEC Standard 18 specifications
+ Military product compliant to MIL-STD-883, Class B
FUNCTIONAL BLOCK DIAGRAMS
IDT49FCT805 IDT49FCT806

OEA —c[>—- ‘ ~ OEa —AD——
INA __[>_§¢_0A1-0As INA _[>°_§¢_6510—A5

5 5 __
INB ———o—l>—71—OB1-OB5 INB >-l>o—,¢—OB1-OBs

OEs OEs
— _D_MON - _|>o—-W

2574 drw 03 2574 drw 06
CEMOS is a trademark of Integrated Devk:e Technology Inc.
FASTisa of National I
MILITARY AND COMMERCIAL TEMPERATURE RANGES MAY 1991
©1991 Integrated Device Technology, Inc. DSC-4601/2
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IDT49FCT805/806/A Data Book A, Section 6.30, Page 2

PIN CONFIGURATIONS
IDT49FCT805
[ ~——_ ]
Veea []1 20 [ Vees. INDEX
OA1 []2 19 [] OB1
OA2 []3 18 [] OB2
OAs [T]4 p2o-1 17 [] OB3 OA3
GNDA [T]5 D20-1 16 [] GNDs8 GNDA
OAs []6 SO§0-2 15 [] OB4 OA4
OAs [17 gppq 14 [10Bs OAs
GNDa [] 8 13 [] MON GNDa -
OEA []9 12 ] OEBs
INa []10 11 [] INe
DIP/SOIC/CERPACK
TOP VIEW
2574 drw 01 ’ TOP VIEW
2574 drw 02
IDT49FCT806
[T ~——" ]
veea 1 20 [ Vees INDEX
OA1 []2 19 [1 OB1
OA2 []3 18 [] OB2
OAs []4 p2o-1 17 []1 OBs OAs
GNDA []s D20-1 16 [_] GNDB : GNDA
OA« [J6 SO202 451 0Bs ‘ OAs
OAs |: 7 E20-1 14 : O_B.S OAs
GNDa []8 13 [T] MON GNDa
OEa ]9 12 [] OEs
INA [] 10 11 [] N8
DIP/SOIC/CERPACK
TOP VIEW
2574 drw 04
2574 drw 05
PIN DESCRIPTION ' FUNCTION TABLE("
__Pin Names Description Outputs
OEA, OEB 3-State Output Enable Inputs (Active LOW) Inputs 49FCT805 49FCT806
INA, INB Clock Inputs 'OEA, OE&| INa, INs [OAn, OBn| MON [OAn, OBn| MON
OAn, OBn Clock Outputs
MON Monitor Output L L L L H H .
2574 tl 05 L H H H L L
H L z L z H
. H H- z H z L
NOTE: 2574 tbl 06

1. H =HIGH, L = LOW, Z = High Impedance
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IDT49FCT805/806/A Data Book A, Section 6.30, Page 3

ABSOLUTE MAXIMUM RATINGS(" CAPACITANCE (T = +25°C, f = 1.0MH2)

Symbol Rating Commercial | Military | Unit|] [Symbol | Parameter() | Conditions | Typ. | Max. | Unit
VTERM(@ | Terminal Voltage | —0.5t0 +7.0 | -0.5t0+7.0 | V CiN Input VIN =0V 6 10 | pF
with Respect to Capacitance
GND Cour |Output Vour=oV | 8 | 12 | pF
VTeRM(®) | Terminal Voltage | —0.5to Vec | 0.5toVee | V Capacitance
with Respect to
GND NOTE: 2574 1] 02
T Operating 010470 55104125 | °C 1. This parameter is measured at characterization but not tested.
Temperature
Teias | Temperature -5510 +125 | —6510 +135 | °C
Under Bias
TstG Storage -551t0 +125 | 6510 +150 | °C
Temperature
PT Power Dissipation| 1.0 0.5 w
lout DC Output 120 120 mA
Current
NOTE: 25741b101
1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS 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 not implied. Exposure to absolute maximum rating condi-
tions for extended periods may affect reliability. No terminal voltage may
exceed Vcc by +0.5V unless otherwise noted.
2. Input and Vce terminals.
3. Output and I/O terminals.
DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Conditions Apply Unless Otherwise Specified: VLC = 0.2V; VHC = VccC - 0.2V
Commercial: TA = 0°C to +70°C; VCC = 5.0V + 5%, Military: TA = -55°C to +125°C; VCC= 5.0V + 10%
Symbol Parameter Test Conditions(!) Min. |Typ.?| Max. | Unit

VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 — — Vv

ViL Input LOW Level Guaranteed Logic LOW Level —_ — 0.8 v

| H Input HIGH Current Vce = Max. Vi = Vcc — — 5 HA

I Input LOW Current Vce = Max. Vi = GND — — -5 pA

lozH Off State (HIGH 2) vce = Max. Vo = vce —_ _ 10 HA

lozL Output Current Vo = GND — —_ -10 HA

ViK Clamp Diode Voltage vee = Min., lIN= —18mA — | =07 | -1.2 '

los Short Circuit Current vee = Max.®), Vo = GND -60 | =120 | -250 | mA

VoH Output HIGH Voltage Vee =3V, VIN = Vicor VHC, IoH = =32pA VHc | Vee — Vv

Vee = Min. loH = —300pA Vic® | Vee | —
VIN = VIHor ViL loH = —12mA MIL. 3.6 4.3 —
IoH =—-15mA COM'L.

IOH = -24mA MIL. 24 3.8 —
IOH = -24mA COML.
VoL Output LOW Voltage Vce =3V, VIN = VLc or VHC, [oL= 300pA —_ GND | Vic \"
vee = Min. loL= 300pA — | GND | vic®
VIN = VIH or VIL loL = 48mA MIL. — 0.3 0.55
loL = 64mA COM'L.

VH Input Hysteresis for all inputs — —_ 200 — mV
NOTES: 257410103
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading.
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second.
4. This parameter is guaranteed but not tested.
UPDATE1 A 56



: IDT49FCT805/806/A Data Book A, Section 6.30, Page 4

POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditions(") Min. |Typ® | Max. | Unit
Icc Quiescent Power Supply Current | Vcc = Max. — 0.2 1.5 mA
VIN = GND or Vcc
Alcc Quiescent Power Supply Current | Vcc = Max. — 1.0 25 mA
TTL Inputs HIGH VIN = 3.4V3)
lcco Dynamic Power Supply Current®) | Vcc = Max. VIN = Vce — 0.15 | 025 | mA/
Outputs Open VIN = GND MHz

OEA = OEB = GND
Per Output Toggling
50% Duty Cycle

lc Total Power Supply Current(6) vce = Max. VIN = Vcc — 1.7 4.0 mA
Outputs Open VIN = GND '
fi = 10MHz
50% Duty Cycle VIN =3.4V — 2.2 5.3

OEA = OEB = GND VIN = GND
Mon. Output Toggling

vcce = Max. VIN = Ve — 43 | 8.406
Outputs Open VIN = GND

fi = 2.5MHz

50% Duty Cycle VIN =3.4V — 53 |[10.90

OEA = OEB = GND VIN =GND
Eleven Outputs
Toggling
NOTES: 257410104
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.

2. Typical values are at Vcc = 5.0V, +25°C ambient.

3. Per TTL driven input (VIN = 3.4V); all other inputs at Vcc or GND.

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations.

5

6

. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested.
. Ic = |QUIESCENT + |INPUTS + IDYNAMIC
lc = lcc + Alcc DHNT + lcep (fep/2 + fiNo)
lcc = Quiescent Current
Alcc = Power Supply Current for a TTL High Input (VIN = 3.4V)
DH = Duty Cycle for TTL Inputs High
NT = Number of TTL Inputs at DH
lccp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
fi = Input Frequency
No = Number of Outputs at fi
All currents are in milliamps and all frequencies are in megahertz.
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IDT49FCT805/806/A Data Book A, Section 6.30, Page 5

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

IDT49FCT805/806 IDT49FCT805A/806A
Com'l. Mil. Com'l. Mil.
_Symbol Parameter Conditiont?  |Min@| Max. |Min.?| Max. |Min(?| Max. [Min{®| Max. | Unit
tPLH Propagation Delay CL = 50pF N
1PHL INA to OAn, INB to OBn AL < 5000 1516515 |75 | 15|58 |15 | 6.8 ns
:::Z; Sout g’:‘b'e Time 15|80 | 15|85 |15]|80| 15|85 | ns
OEB to OBn
::fz Stout Disable Time 15|70 | 15|75 15|70 | 15|75 ns
OEB to OBn | ‘
tsk(0)(3) Skew between two outputs of —dozl = losl = lo7| = |os!| ns
same package (same transition) )
tsk(p)(3) Skew between opposite transitions “liol =11l =110l =111 ns
(tPHL-tPLH) of same output )
tsk(t)(3) Skew between two outputs of “lisl—lisl = lis| = |1s ns
different package at same power ’
supply voltage and temperature
(same transition)

NOTES: , : 257416107
1. See test circuit and waveforms. '

2. Minimum limits are guaranteed but not tested on Propagation Delays.

3. Skew guaranteed across temperature range but measured at maximum temperature only. Skew parameters apply to propagation delays only.
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IDT49FCT805/806/A

Data Book A, Section 6.30, Page 6

TEST CIRCUITS AND WAVEFORMS
TEST CIRCUITS FOR ALL OUTPUTS

Vce

VIN
Pulse
Generator

500Q

500Q

SET-UP, HOLD AND RELEASE TIMES

N

RXXX

L

DATA 4
INPUT

tsu

tH

TIMING Y

INPUT

ASYNCHRONOUS CONTROL

tREM
PRESET
CLEAR _
ETC.

SYNCHRONOUS CONTROL
PRESET $

CLEAR d
CLOCK ENABLE
ETC.

tsu—-m>

PROPAGATION DELAY

SAME PHASE
INPUT TRANSITION

OUTPUT

OPPOSITE PHASE
INPUT TRANSITION

N
[—tH—>|

SWITCH POSITION

o—e 70V Test Switch
Open Drain
Disable Low Closed
Enable Low
All Other Outputs Open
DEFINITIONS: 2574 thl 09

CL = Load capacitance: includes jig and probe capacitance.
Rt = Termination resistance: should be equal to ZouT of the Pulse

Generator.
PULSE WIDTH
— 3V
— 1.5V
— oV
LOW-HIGH-LOW
— 3V 15V
15V PULSE
— oV
— 3V HIGH-LOW-HIGH — 15V
15V PULSE
— 0V
- 3V
— 15V
— oV
ENABLE AND DISABLE TIMES
ENABLE DISABLE
3V
CONTROL — 15V
INPUT 4 )__j ov
— tpLz
Vv 3.5V
OUTPUT “SwitcH >
NORMALLY CLOSED
Low . 103V vo
tPzH tPHZ H
|Y¥_ von
OUTPUT swITCH 0.3V
NORMALLY . (
HIGH — ov ov
NOTES 2574 drw 05
1. Diagram shown for input Control Enable-LOW and input Control
Disable-HIGH.
2. Pulse Generator for All Pulses: Rate < 1.0 MHz; Zo < 50Q; tF < 2.5ns;
tR < 2.5ns.
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IDT49FCT805/806/A Data Book A, Section 6.30, Page 7

ORDERING INFORMATION
IDT49FCT XXX XX X
Device Type Package Process/
Temperature
Range

I Blank Commercial
B Military (-65°C to +125°C) Compliant to
MIL-STD-883, Class B

P Plastic DIP

D CERDIP

E CERPACK

L Leadless Chip Carrier

SO Small Outline IC

805 Non-Inverting Buffer/Clock Driver
806 Inverting Buffer/Clock Driver

805A Fast Non-Inverting Buffer/Clock Driver
806A Fast Inverting Buffer/Clock Driver

2574 drw 07
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IDT54/74FBT2240/2240A ' ’ Data Book A, Section 6.67, Page 1

FEATURES: ‘

» |DT54/74FBT2240 equivalent to the 54/74BCT2240
IDT54/74FBT2240A 25% faster than the 2240

25Q output resistors reduce overshoot and undershoot
when driving MOS RAMs

Significant reduction in ground bounce from standard
CMOS devices

TTL compatible input and output levels

Higher static VOH for improved noise immunity and
reduced system power dissipation

+10% power supply for both military and commercial
grades

JEDEC standard pinout for DIP, SOIC and LCC packages
Military product compliant to MIL-STD-883, Class B

HIGH-SPEED BiCMOS INFOPATOE
MEMORY DRIVERS IDT54/74FBT2240
' IDT54/74FBT2240A
Integrated Device Technology, Inc.
DESCRIPTION:

The FBT series of BICMOS Memory Drivers is built using
advanced BICEMOS™, a dual metal BiICMOS technology.
This technology is designed to supply the highest device
speeds while maintaining CMOS power levels.

The IDT54/74FBT2240 series are octal buffers/line drivers
where each output is terminated with a 25Q series resistor.

The FBT series of bus interface devices are ideal for use in
designs needing to drive large capacitive loads with low static
(DC) current loading. All data inputs have a 200mV typical
input hysteresis for improved noise rejection. The output
buffers are designed to guarantee a static VoH of 2.7V. This
higher output level in the high state results in a significant
reduction in overall system power dissipation and improved
noise immunity when driving DRAMS and SRAMS.

FUNCTIONAL BLOCK DIAGRAM

SO
@ OEs
DAo —W-—mo
OBo _m‘-— DBo
DA ——l};"/:-—mt
OB+ _m“— DB1
DA2 ——W;W\z
o5 o
DA3 —‘l}')——_’v\’;ma
OBs3 ﬂf DB3

250

2642 drw 01

BiICEMOS is a of I Device Tech Inc.

PIN CONFIGURATIONS
SEaflt ~ apVee
DAo ( 2 19 [] OEB
OBo [ 3 18 [1 OAo
oar €% B0 ) oa
OB1 [ s 8026-2 16 [0 OA1
DA2 6 & 15[ DBs
OBz2[]7 E20-1 14[] OA2
DA3 E 8 131 DB2
OBz [ 9 12 1 OAs
GND [] 10 11 ] DB3
DIP/SOIC/CERPACK
TOP VIEW

OAo
DBo
OA1
DB1
OA2

2642 drw 02

MILITARY AND COMMERCIAL TEMPERATURE RANGES

MAY 1991

©1991 Integrated Device Technology, Inc.
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IDT54/74FBT2240/2240A Data Book A, Section 6.67, Page 2

PIN DESCRIPTION FUNCTION TABLE"
Pin Names Description Inputs Output
OEa, OEB 3-State Output Enable Inputs (Active LOW) OEa, OEB Dxx Oxx
Dxx Inputs L L H
Oxx Outputs L H L
2642 tbl 01 H X z
NOTE: 2642 bl 02
1. H = HIGH Voltage Level
L = LOW Voltage Level
X = Don't Care .
) Z = High Impedance
‘ABSOLUTE MAXIMUM RATINGS
Symbol Rating Commercial| Military | Unit :
vTERM®) Terminal Voltage | -0.5t0+7.0 [-05t0+7.0| V | CAPACITANCE (TA = +25°C, f = 1.0MHz)
r;ng'l\?;spect Symbol | Parameter‘" Conditlons |Type | Max. | Unit
vTerM®)| Terminal Voltage | -0.5toVcc |-05toVec| V O Input Capacitance | VN =0V 6 10 pF
with Respect Cout Output Vour=0V | 8 12 pF
to GND Capacitance
TA Operating 0to+70 |-55t0+125| °c | NOTE: ) o 264210l 04
Temperature 1. This parameter is measured at characterization but not tested.
TBIAS Temperature -55t0+125 |-651t04135| °C
Under Bias ‘
TstG Storage -651t0+125 | -651t0 +150| °C
Temperature
PT Power Dissipation 0.5 0.5 W
lout DC Output Current 120 120 mA
NOTE: 2642 tb! 03

1. Stressesgreaterthanthoselistedunder ABSOLUTE MAXIMUMRATINGS
may cause permanent damage to the device. Thisis 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 reliability. No terminal voltage may exceed
Vee by +0.5V unless otherwise noted.

2. Input and Vce terminals only.

3. Outputs and I/O terminals only.
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Data Book A,.Section 6.67, Page 3

IDT54/74FBT2240Z2240A

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE

Following Conditions Apply Unless Otherwise Specified:
Commercial: TA =0°C to +70°C, Vcc = 5.0V + 10%; Military: TA = -55°C to +125°C, Vcc =5.0V + 10%

Symbol Parameter Test Conditions(" Min. | Typ.? | Max. | Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 — — \
ViL Input LOW Level Guaranteed Logic LOW Level — — 0.8 Vv
IiH Input HIGH Current Vee = Max., Vi=2.7V — — 10 pA
L Input LOW Current vce = Max., Vi= 0.5V — — -10 pA
lozH High Impedance Vce = Max. Vo=27V — — 50 pA
lozL Output Current Vo = 0.5V — — -50
] Input HIGH Current Vce = Max., Vcc (Max.) — — 100 pHA
VIK Clamp Diode Voltage Vece = Min,, IN = -18mA — -0.7 -1.2 \'%
lobH Output Drive Current Vce = Min., Vo = 2.25V -35 — — mA
lobL Output Drive Current Vce = Min., Vo = 2.25V 50 — — mA
los Short Circuit Current Vee = Max., Vo = GND® 75 — 225 | mA
VoH Output HIGH Voltage Vee = Min. IoH = -1mA 2.7 3.8 — \'
VIN = VIH or VIL IoH = - 8mA 2.4 3.3 _
IOH = -12mA 2.0 3.2 —
VoL Output LOW Voltage loL = 1mA — 0.1 0.5 "
loL = 12mA — 0.35 0.8
VH Input Hysteresis Vce =5V — 200 —_ mV
lccH Quiescent Power Vce = Max. — 0.2 1.5 mA
lccz Supply Current VIN = GND or Vcc
lccL
NOTES: : 2642 tbl 05
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading.
3. Notmore than one output should be shorted at one time. Duration of the short circuit test should not exceed one second.
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IDT54/74FBT2240/2240A Data Book A, Section 6.67, Page 4

POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditions'" Min. | Typ.? | Max. Unit
Alcc Quiescent Power Supply Vee = Max. : — 0.5 2.0 mA
Current (Inputs TTL HIGH) VIN = 3.4V®
lcco Dynamic Power Supply Vcc = Max., Outputs Open VIN = Vce — 0.3 0.40 mA/
Current® OEA = OEB = GND VIN = GND MHz
One Input Toggling
50% Duty Cycle
Ilc Total Power Supply Vcce = Max., Outputs Open VIN = Vce — 3.2 55 mA
Current(® fi = 10MHz, 50% Duty Cycle VIN = GND
OEA = OEB = GND VIN = 3.4V — 35 6.5
One Bit Toggling VIN = GND
Vce = Max., Outputs Open VIN = Vce — 6.2 9.5
fi = 2.6MHz, 50% Duty Cycle VIN = GND
OEA = OEB = GND VN=34V | — 82 | 1759
Eight Bits Toggling VIN = GND
NOTES: 2642 1ol 06

. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
. Typical values are at Vcc = 5.0V, +25°C ambient.
. Per TTL driven input (VIN = 3.4V); all other inputs at Vcc or GND.
. This parameter is not directly testable, but is derived for use in Total Power Supply calculations.
. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested.
. Ic = lQUIESCENT + lINPUTS + IDYNAMIC

Ic = lcc + Alcc DHNT + Icop (fcp/2 + fi Ni)

lcc = Quiescent Current

Alcc = Power Supply Current for a TTL High Input (VIN = 3.4V)

DH = Duty Cycle for TTL Inputs High

NT = Number of TTL inputs at DH

lcep = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)

fi = Input Frequency

Ni = Number of Inputs at fi

All currents are in milliamps and all frequencies are in megahertz

OO A WN =

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

IDT54/74FBT2240 IDT54/74FBT2240A
Com’l. Mil. Com’l Mil.

Symbol Parameter Condition(" Min.? | Max. | Min?| Max. |Min.? | Max. [Min.® | Max. | Unit
tPLH Propagation Delay CL = 50pF 1.5 5.7 15 6.3 15 | 4.8 15 |51 ns
tPHL DXxx to OXx RL = 500Q
tPzH Output Enable Time 1.5 8.0 15 8.5 15 6.2 15 6.5 ns
tPzZL
tPHZ Output Disable Time 1.5 7.0 1.5 7.5 15 5.6 15 |59 ns
tPLZ

NOTES: 2642 1ol 07
1. See test circuit and waveforms. '
2. Minimum limits are guaranteed but not tested on Propagation Delays.
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IDT54/74FBT2240/2240A

Data Book A, Section 6.67, Page 5

TEST CIRCUITS AND WAVEFORMS

TEST CIRCUITS FOR ALL OUT

Vce

VIN
Pulse
Generator

PUTS
o—e 7.0V

500Q

500Q

SWITCH POSITION

Test Switch
Open Drain
Disable Low Closed
Enable Low )
All Other Outputs Open

DEFINITIONS:

26421tbl 08

CL = Load capacitance: includes jig and probe capacitance.
RT = Termination resistance: should be equal to ZouT of the Pulse

Generator.
SET-UP, HOLD AND RELEASE TIMES PULSE WIDTH
DATA — =3,
INPUT —ov
sV H LOW-HIGH-LOW
TIMING )( - ?\gv PULSE 15V
INPUT — oV
ASYNCHRONOUS CONTROL trem
PRESET ) ;; — 3V HIGH-LOW-HIGH — 15V
CLEAR — 1.5V ’
e Yy PULSE
SYNCHRONOUS CONTROL
PRESET ¥ — 3V
RXXX = 3o
CLOCK ENABLE —tH —ov
ETC. tsu—>
PROPAGATION DELAY ENABLE AND DISABLE TIMES
ENABLE DISABLE
3V
CONTROL — 15V
SAME PHASE INPUT X
INPUT TRANSITION S et ov
—» tpLz *—
OUTPUT 3.5V 3.5v
NORMALLY SWITCHC . /e
OUTPUT Low 403V voL
trzH tPHZ ¥
OUTPUT swiTCH ) \oav Voo
OPPOSITE PHASE NORMALLY N
INPUT TRANSITION HIGH —ov ov
NOTES 2642 drw 05
1. Diagram shown for input Control Enable-LOW and input Control
Disable-HIGH.
2. Pulse Generator for All Pulses: Rate < 1.0 MHz; Zo < 50Q; tF < 2.5ns;
tR<2.5ns.
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IDT54/74FBT2240/2240A ‘ Data Book A, Section 6.67, Page 6

ORDERING INFORMATION

IDT XX  FBT XXXXX X X
Temperature  Device Type  Package Process
Range

Blank  Commercial
B MIL-STD-883, Class B

P Plastic DIP

D CERDIP

SO Small Outline IC

L Leadless Chip Carrier
E CERPACK

2240  Memory Driver
2240A High-Speed Memory Driver

| 54 -55°C to +125°C
| 74 0°C to +70°C

2642 drw 04
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IDT54/74FBT2244/A o Data Book A, Section 6.68, Page 1

HIGH-SPEED BiCMOS PRELIMINARY
MEMORY DRIVERS IDT54/74FBT2244
IDT54/74FBT2244A
Integrated Device Technology, Inc.
FEATURES: DESCRIPTION:

IDT54/74FBT2244 equivalent to the 54/74BCT2244
IDT54/74FBT2244A 25% faster than the 2244

25Q output resistors reduce overshoot and undershoot
when driving MOS RAMs

Significant reduction in ground bounce from standard
CMOS devices

TTL compatible input and output levels

Higher static VoH for improved noise immunity and
reduced system power dissipation.

+10% power supply for both military and commercial
grades

JEDEC standard pinout for DIP, SOIC and LCC packages
Military product compliant to MIL-STD-883, Class B

The FBT series of BICMOS Memory Drivers are built using
advanced BICEMOS™, a dual metal BICMOS technology.
This technology is designed to supply the highest device
speeds while maintaining CMOS power levels.

The IDT54/74FBT2244 series are octal buffers/line drivers
where each output is terminated with a 25Q series resistor.

The FBT series of bus interface devices are ideal for use in
designs needing to drive large capacitive loads with low static
(DC) current loading. All data inputs have a 200mV typical
input hysteresis for improved noise rejection. The output
buffers are designed to guarantee a static VOH of 2.7V. This
higher output level in the high state results in a significant
reduction in overall system power dissipation and in improved
noise immunity when driving DRAMS and SRAMS.

FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATIONS
— I U 1
OEa [ 1 20 [J Vce
DAo ] 2 19 [] OEB
— OBo [] 3 18 | J OAo
OEa ’@ DAf E 4 ng} 17 [ DBo
_ OBt 5 goopn 161 OAt
é] OEs DAz 5 6 & _ 15[ DB
N 1 OB2 [} 7 E20-1 14[] OA2
DAo 17 OAo DAs ] 8 13 [ ] DB2
| = | OB3 [] 9 12 [] OA3
OBo Za DBo GND [ 10 11 [ DB3
\l |
N
DA1 v OA DIP/SOIC/CERPACK
oB ﬁﬂ{l - TOP VIEW
1 1
P s
DAz 2> — OA2 INDEX B S| 8|8
~ EREETET
OB2 \I DB2 OAo
|\E DBo
DA3 lﬂ‘/ OAs3 OA1
OBs3 e DB3 OA2
25Q \I
2641 drw 01
2641 drw 02
LCC
BiICEMOS is a of integ Device T Inc. TOP VIEW
MILITARY AND COMMERCIAL TEMPERATURE RANGES MAY 1991
©1991 Integrated Device Technology, Inc. DSC-6012/1
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IDT54/74FBT2244/A

PIN DESCRIPTION FUNCTION TABLE(")
Pin Names Description Inputs Outputs
OEA, OEB 3-State Output Enable Inputs OEA, OEB - Dxx Oxx
Dxx Inputs L L L
Oxx Outputs L H H
2641 tbl 01 H X z
NOTE: 2641 tbl 02
1. H=HIGH Voltage Level
L = LOW Voltage Level
X = Don't Care
Z = High Impedance
ABSOLUTE MAXIMUM RATINGS(") CAPACITANCE (TA = +25°C, f = 1.0MHz)
Symbol Rating Commercial | Military | Unit| [ symbol| Parameter!” Conditions |Type | Max. | Unit
VTERM®| Terminal Voltage | -0.510+7.0 |-0.5t0+7.0| V CIN Input Capacitance | VIN =0V 6 10 | pF
with Respect
Cout Output Vour=0V |8 12 pF
to GND .
Capacitance
VrerM?| Terminal Voltage | -0.5to Vec |-05toVee | V | Norg: p—
with Respect 1. This parameter is measured at characterization but not tested.
to GND
TA Operating 0to +70 -55t0 +125| °C
Temperature
TBIAS Temperature -55t0+125 |-65t0+135| °C
Under Bias
TstGa Storage -55t0 +125 [-65t0+150| °C
Temperature
PT Power Dissipation 0.5 0.5 w
lout DC Output Current 120 120 mA
NOTES:

3. Outputs and I/O terminals only.

2641 tol 03
1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS 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 not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability. No terminal
voltage may exceed Vcc by +0.5V unless otherwise noted.
2. Input and Vcce terminals only.
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IDT54/74FBT2244/A . Data Book A, Section 6.68, Page 3

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Conditions Apply Unless Otherwise Specified:
Commercial: TA =0°C to +70°C, Vcc = 5.0V + 10%,; Military: TA =-55°C to +125°C, Vcc = 5.0V + 10%

Symbol Parameter ) Test Conditions(" Min. | Typ.? | Max. | Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 — — Vv
ViL Input LOW Level Guaranteed Logic LOW Level — — 0.8 Vv
IH Input HIGH Current vce = Max., Vi=2.7V — — 10 HA
I Input LOW Current vce = Max., Vi= 0.5V — — -10 RA
lozn High Impedance Vvce = Max. Vo =27V — —_ 50 RA
lozL Output Current Vo = 0.5V — — -50
It Input HIGH Current Vce = Max., Vee (Max.) — — 100 pA
VIK Clamp Diode Voltage Vce = Min., IN = -18mA —_ -0.7 -1.2 \%
lobH Output Drive Current Vcc = Min., Vo = 2.25V -35 — — mA
lopL QOutput Drive Current vcce = Min., Vo = 2.25V : 50 — — mA
los Short Circuit Current vce = Max., Vo = GND®) 75 — 225 | mA
VOH Output HIGH Voltage vee = Min. IoH = -1mA 2.7 3.8 — \"
VIN = VIH or VIL IoH = - 8mA 24 3.3 —
IoH = -12mA 2.0 3.2 —
VoL Output LOW Voltage loL=1mA — 0.1 0.5 v
loL = 12mA —_— 0.35 0.8
VH Input Hysteresis vce =5V — 200 —_ mV
lccH Quiescent Power Vce = Max. : — 0.2 1.5 mA
lccz Supply Current VIN = GND or Vcc
lccL
NOTES: 2641 ol 05

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading.
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second.
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IDT54/74FBT2244/A Data Book A, Section 6.68, Page 4

POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditions!" Min. | Typ.? | Max. Unit
Alcc Quiescent Power Supply Vece = Max. —_ 0.5 2.0 mA
Current (Inputs TTL HIGH) | VIN = 3.4V
lccp Dynamic Power Supply Vcc = Max., Outputs Open VIN ='Vce — 0.3 0.40 mA/
Current® OFEn = OEB = GND VIN = GND MHz
One Input Toggling
50% Duty Cycle .
lc Total Power Supply Vce = Max., Outputs Open VIN = Vcc — 3.2 55 mA
Current(® fi = 10MHz, 50% Duty Cycle VIN = GND
OFEA = OEB = GND VIN = 3.4V — 35 6.5
One Bit Toggling VIN = GND
Vce = Max., Outputs Open VIN = Vcc — 6.2 950
fi = 2.5MHz, 50% Duty Cycle VIN = GND :
OEA = OEs = GND VIN = 3.4V — 82 [ 1759
Eight Bits Toggling VIN = GND
NOTES: 2641 1l 06
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
-2. Typical values are at Vcc = 5.0V, +25°C ambient.
3. Per TTL driven input (VIN = 3.4V); all other inputs at Vcc or GND.
4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations.
‘5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested.
6. Ic = lQUIESCENT + liINPUTS + IDYNAMIC
Ic = Icc + Alcc DHNT + lccp (fcp/2 + fi Ni)
lcc = Quiescent Current
Alcc = Power Supply Current for a TTL High Input (VIN = 3.4V)
DH = Duty Cycle for TTL Inputs High
NT = Number of TTL inputs at DH
lceb = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
fi = Input Frequency
Ni = Number of Inputs at fi
All currents are in milliamps and all frequencies are in megahertz.
SWITCHING CHARACTERISTICS OVER OPERATING RANGE
IDT54/74FBT2244 IDT54/74FBT2244A
Com’l. Mil. Com’l. Mil.

Symbol Parameter Condition(" Min® | Max.| Min?| Max. [Min.? | Max. |Min.® | Max. | Unit
tPLH Propagation Delay CL = 50pF 1.5 6.5 1.5 7.0 1.5 4.8 1.5 |51 ns
tPHL Dxx to Oxx RL = 500Q
tPzH Output Enable Time 1.5 8.0 15 8.5 1.5 6.2 15 |65 ns
tPZL
tPHZ Output Disable Time 1.5 7.0 1.5 75 1.5 5.6 15 |59 ns
tPLZ

NOTES: 2641 tbl 07
1. See test circuit and waveforms.
2. Minimum limits are guaranteed but not tested on Propagation Delays.
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IDT54/74FBT2244/A Data Book A, Section 6.68, Page 5

TEST CIRCUITS AND WAVEFORMS

TEST CIRCUITS FOR ALL OUTPUTS SWITCH POSITION

Vce Test Switch
Open Drain
Disable Low Closed
VIN Enable Low
Pulse D.UT.
Generator All Other Outputs Open

DEFINITIONS:

CL = Load capacitance: includes jig and probe capacitance.

Rt = Termination resistance: should be equal to Zout of the Pulse
Generator.

26411bl 08

SET-UP, HOLD AND RELEASE TIMES PULSE WIDTH

DATA — v
INPUT — 1
ov
tsu tH
— ay LOW-HIGH-LOW 15v
Tllml’ﬁ?’ >( — (1) 5v PULSE —
ASYNCHRONOUS CONTROL - tw
PRESET —av ow .
g o= o —
SYNCHRONOUS CONTROL
PRESET ; _
CLEAR ! A, — ?\gv
CLOCK ENABLE e—tH—>] —ov
ETC. tsu—»

PROPAGATION DELAY

SAME PHASE
INPUT TRANSITION

OUTPUT

OPPOSITE PHASE
INPUT TRANSITION

ENABLE AND DISABLE TIMES

CONTROL
INPUT

OUTPUT
NORMALLY
LOW

OUTPUT

NORMALLY
HIGH

NOTES

ENABLE DISABLE
/— 3v
— 15V
})—/ ov
— tpLz ¢
3.5V 3.5V
SWITCH
CLOSED Joav VoL
tezH teHz H
—t_ Vou
SWITCH \o.3v
OPEN
— 0oV ov
2641 drw 04

1. Diagram shown for input Control Enable-LOW and input Control

Disable-HIGH.

2. Pulse Generator for All Pulses: Rate < 1.0 MHz; Zo < 50Q; tF < 2.5ns;

tR<2.5ns.
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IDT54/74FBT2244/A Data Book A, Section 6.68, Page 6

ORDERING INFORMATION

IDT XX FBT XXXXX X X
Temperature ' Device Type  Package Process
Range

Blank  Commercial

B MIL-STD-883, Class B
P Plastic DIP
D CERDIP
SO Small Outline IC

‘ L Leadless Chip Carrier
E CERPACK

| 2244 Memory Driver
| 2244A  High-Speed Memory Driver

| 54 —55°C to +125°C
| 74 0°C to +70°C

2641 drw 03
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IDT54/74FBT2373/A Data Book A, Section 6.69, Page 1

HIGH-SPEED BiCMOS ADVANCE INFORMATION
OCTAL TRANSPARENT IDT54/74FBT2373
' LATCH DRIVERS IDT54/74FBT2373A
Integrated Device Technology, Inc.

FEATURES:

25Q output resistors reduce overshoot and undershoot
when driving MOS RAMs

Significant reduction in ground bounce from standard
CMOS devices

TTL compatible input and output levels

Higher static VOH for improved noise immunity and
reduced power dissipation.

Low power in all three states

+10% power supply for both military and commercial
grades

JEDEC standard pinout for DIP, SOIC and LCC
packages

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

DESCRIPTION:

The FBT series of BICMOS Latch Drivers are built using
advanced BiCEMOS™, a dual metal BiICMOS technology.
This technology is designed to supply the highest device
speeds while maintaining CMOS power levels.

The IDT54/74FBT2373 series are 3-state, 8-bit latches
where each output is terminated with a 25Q series resistor.
The latches appear transparent to the data when Latch
Enable (LE) is HIGH. When LE is LOW, the data that meets
the set-up times is latched. Data appears onthe buswhenthe
Output Enable (OE) is LOW. When OE is HIGH, the bus
output is in the high impedance state.

The FBT series of bus interface devices are ideal for driving
large capacitive loads with low static (DC) current loading. All
data inputs have a 200mV typical input hysteresis for im-
proved noise rejection. The output buffers are designed to
guarantee a static VoH of 2.7V. This higher output levelinthe
high state will result in a significant reductionin overall system
power dissipation and in improved noise immunity when
driving DRAMS and SRAMS. )

FUNCTIONAL BLOCK DIAGRAM

Do D1 D2 D3 D4 Ds Ds D7
SR S I S 1 1
G D G D G D G D G G D
o [ o 0 o} %)
1 J, L o
= ;
0 1 2 O3 7
PIN CONFIGURATIONS
2640 drw 01
et ~ 20pve
Oo [] 2 19[] O7
Do[]3 181 D7 D7
D1+ P20 4707 De Ds
o105 3026_2 16 [1 Os Os
Oz20s & 151 Os Os
D27 E20-1 14[] Ds Ds
D3 []s 13[] Da
[eL N K:] 121 O4
GND [ 10 11 [] LE 2640 drw 02
DIP/SOIC/CERPACK
TOP VIEW
BiCEMOS is a of Device Technology, Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES MAY 1991
©1991 Integrated Device Technology, Inc. UPDATE1 A Dsc%an




IDT54/74FBT2373/A Data Book A, Section 6.69, Page 2

'PIN DESCRIPTION FUNCTION TABLE(")
Pin Names Description Inputs Outputs
Do - D7 Data Inputs Dn LE OE On
LE Latch Enables Input (Active HIGH) H H L H
OE Output Enables Input (Active LOW) L m L L
4 Oo0-07 3-State Latch Outputs X L L NC
. 2640 bl 05 X X T Z
NOTE: 2640 b1 06
1. H=HIGH Voltage Level
L = LOW Voltage Level
X =Don't Care
Z = High Impedance
NC = No Change
ABSOLUTE MAXIMUM RATINGS(" CAPACITANCE (TA = +25°C, f = 1.0MHz2)
Symbol Rating Commercial | Military: | Unit Symbol | - Parameter(" Conditions |Type | Max. | Unit
vreRM@| Terminal Voltage  |-0.510 +7.0 | -0.5t0+7.0| V CIN Input Capacitance | VIN =0V 6 10 | pF
;""‘gﬁgs"‘m ' Cour | Output Vour-ov | 8 |12 |pF
3 3 : Capacitance .
VTERM®| Terminal Voltage | -0.5to Vec |-0.5toVec | V -
i with Respect .. +| NOTE: . o 2640101 02
1. This parameter is measured at characterization but not tested.
to GND
TA Operating Oto+70 |-55t0+125{ °C
Temperature
TsIAS Temperature -55t0 +125 | -65t0 +135| °C
Under Bias .
TstG Storage -55t0+125 |-65to +150| °C
Temperature
PT Power Dissipation 0.5 0.5 i
lout DC Output Current 120 120 mA
'NOTES: 2640 1l 01

1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device. Thisis 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 speci-
fication is not implied. Exposure to absolute maximum rating conditions
for extended periods may affect reliability. No terminal voltage may
exceed Vcc by +0.5V unless otherwise noted.

2. Inputs and Vcce terminals only.

3. Outputs and I/O terminals only.
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: IDT54/74FBT2373/A Data Book A, Section 6.69, Page 3

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE

Following Conditions Apply Unless Otherwise Specified:

Commercial: TA = 0°C to +70°C, Vcc = 5.0V + 10%; Military: TA =-55°C to +125°C, VcCc =5.0V+ 10%

Symbol Parameter Test Conditions(") Min. | Typ.® | Max. | Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 — — \')
Vi Input LOW Level Guaranteed Logic LOW Level — — 0.8 \"
IH Input HIGH Current vece = Max., Vi=2.7V — — 10 pA
L Input LOW Current Vee = Max., Vi= 0.5V — — -10 pA
lozH High Impedance Vce = Max. Vo=2.7V — — 50 A
lozL Output Current Vo =05V — — -50
I Input HIGH Current Vce = Max., Vec (Max.) — — 100 pA
VIK Clamp Diode Voltage Vce = Min., IN=-18mA — -0.7 -1.2 Vv
lobH QOutput Drive Current Vce = Min., Vo = 2.25V -35 — — mA
lobL Output Drive Current Vce = Min., Vo = 2.25V 50 — — mA
los Short Circuit Current Vee = Max., Vo = GND® -75 — 225 | mA
VoH Output HIGH Voltage Vce = Min. IoH = -1mA 2.7 3.8 — \"
VIN = ViH or VIL IoH = - 8mA 24 3.3 —
IoH = -12mA 2.0 3.2 —
VoL Output LOW Voltage loL=1mA — 0.1 0.5 \
loL = 12mA —_ 0.35 0.8
VH Input Hysteresis Vce =5V — 200 — mV
lccH Quiescent Power Vee = Max. — 0.2 1.5 mA
lccz Supply Current VIN = GND or Vcc
lccL
NOTES: 2640 bl 03
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading.
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second.
|
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IDT54/74FBT2373/A Data Book A, Section 6.69, Page 4

POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditions!" ‘ Min. | Typ? | Max. | Unit
Alcc Quiescent Power Supply Vee = Max. — 0.5 2.0 mA
Current (Inputs TTL HIGH) | VIN = 3.4V®
lcco Dynamic Power Supply Vcc = Max., Outputs Open VIN = Vcec — 0.3 0.4 mA/
Current® OFE = GND, LE = Vce VIN = GND MHz
One Input Toggling
50% Duty Cycle
lc Total Power Supply Vce = Max., Outputs Open VIN = Vcc — 3.2 55 mA
Current(® fi = 10MHz, 50% Duty Cycle VIN = GND
OE = GND, LE = Vcc VIN = 3.4V —_ 35 6.5
One Bit Toggling VIN = GND
Vce = Max., Outputs Open VIN = Vcc — 6.2 9.50)
fi = 2.5MHz, 50% Duty Cycle VIN = GND )
OE = GND, LE = Vcc VIN = 3.4V — g2 [ 17.5®
Eight Bits Toggling VIN = GND
NOTES: 2640 thl 04
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vcc = 5.0V, +25°C ambient.
3. Per TTL driven input (VIN = 3.4V); all other inputs at Vcc or GND.
4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations.
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested.
6. Ic = lQUEESCENT + lINPUTS + IDYNAMIC
Ic = lcc + Alcc DHNT + lcep (fop/2 + fi Ni)
Icc = Quiescent Current
Alcc = Power Supply Current for a TTL High Input (VIN = 3.4V)
DH = Duty Cycle for TTL Inputs High
NT = Number of TTLI inputs at DH
Icco = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
fi = Input Frequency
Ni = Number of Inputs at fi
All currents are in milliamps and all frequencies are in megahertz.
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IDT54/74FBT2373/A Data Book A, Section 6.69, Page 5

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

IDT54/74FBT2373 IDT54/74FBT2373A
Com’l. Mil. Com’l. Mil.

Symbol Parameter Condition” | Min.? [ Max. | Min.® | Max. | Min.® | Max. |Min/® | Max. | Unit
tPLH Propagation Delay Dn to On CL = 50pF 1.5 80 |15 8.5 15 5.2 15 5.6 ns
tPHL RL = 500Q
tPLH Propagation Delay LE to On 2.0 93 |20 10.1 2.0 85 2.0 9.8 ns
tPHL
tPzH Output Enable Time 1.5 120 | 15 125 1.5 6.5 1.5 75 ns
trzL
tPHZ Output Disable Time 15 74 |15 8.1 15 5.5 1.5 6.5 ns
tPLZ
tsu Set-up Time HIGH or LOW 2.0 — |20 — 2.0 — 2.0 — ns

Dnto LE
tH Hold Time HIGH or LOW 1.5 — 1.5 — 15 —_ 1.5 — ns
Dnto LE
tw LE Pulse Width HIGH or 6.0 — 6.0 — 5.0 — 6.0 — ns
LOW
NOTES: 2640 tbl 07

1. See test circuit and waveforms.
2. Minimum limits are guaranteed but not tested on Propagation Delays.
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IDT54/74FBT2373/A

TEST CIRCUITS AND WAVEFORMS
TEST CIRCUITS FOR ALL OUTPUTS

Vce

VIN
Pulse
Generator

O—e 7.0V

500Q

500Q

SET-UP, HOLD AND RELEASE TIMES

—

Data Book A, Section 6.69, Page 6

SWITCH POSITION

Test Switch
Open Drain
Disable Low Closed
Enable Low
All Other Outputs Open
DEFINITIONS: 2640 bl 08

CL = Load capacitance: includes jig and probe capacitance.
Rt = Termination resistance: should be equal to Zour of the Pulse

Generator.

PULSE WIDTH

3V

DATA -
i XF ™ TR~ o
tsu tH LOW-HIGH-LOW
TIMING )(_________: 3 PULSE 15V
INPUT N
ASYNCHRONOUS CONTROL tREM
PRESET — 3V - . -
CLEAR >E 15v HIGH: LOV\l”SIIgE 1.5V
ETC. — oV
SYNCHRONOUS CONTROL
PRESET |- —
TSR
CLOCK ENABLE —tH—] —ov
ETC. tsu—>»
PROPAGATION DELAY ENABLE AND DISABLE TIMES
ENABLE DISABLE
/_—- 3V
CONTROL — 15V
SAME PHASE
INPUT TRANSITION INPUT 35 / ov
—» tpLz e
OUTPUT 3.5V 3.5V
NORMALLY SWITCH
OUTPUT LowW ¢ 03V voL
trzH tPHzZ *
¥ _ vou
OUTPUT gswITCH 0.3V
OPPOSITE PHASE NORMALLY  opeN
INPUT TRANSITION HIGH — ov ov
NOTES 2640 drw 04
1. Diagram shown for input Control Enable-LOW and input Control
Disable-HIGH.
2. Pulse Generator for All Pulses: Rate < 1.0 MHz; Zo < 50Q; tF < 2.5ns;
tR< 2.5ns.
UPDATE1 A 78



IDT54/74FBT2373/A ' Data Book A, Section 6.69, Page 7

ORDERING INFORMATION
IDT XX FBT XXXXX X X
Temperature  Device Type  Package Process
Range

Blank  Commercial
B MIL-STD-883, Class B

P Plastic DIP

D CERDIP

EO Small Outline IC
E

Leadless Chip Carrier
CERPACK

2373  Octal Transparent Latch Driver
2373A High-Speed Octal Transparent Latch Driver

| 54 —55°C to +125°C
| 74 0°C to +70°C

2640 drw 03
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IDT54/74FBT2841A/2841B

Data Book A, Section 6.71, Page 1

FEATURES:

25Q output resistors reduce overshoot and undershoot

when driving MOS RAMs
Significant reduction in ground bounce from standard

CMOS devices

grades

packages

TTL compatible input and output levels
Low power in all three states
+ 10% power supply for both military and commercial

JEDEC standard pinout for DIP, SOIC and LCC

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

HIGH-SPEED BiCMOS IDT54/74FBT2841A
10-BIT MEMORY IDT54/74FBT2841B
LATCHES
Integrated Device Technology, Inc.
DESCRIPTION:

The FBT series of BICMOS Memory Drivers are built using
advanced BiCEMOS™ , a dual metal BiCMOS technology.
This technology is designed to supply the highest device
speeds while maintaining CMOS power levels.

The IDT54/74FBT2841 series are 3-state, 10-bit latches
where each output is terminated with a 25Q series resistor.

The FBT series of memory line drivers are ideal for use in
designs needed to drive large capacitive loads with low static
(DC) current loading. They are also designed for rail-to-rail
output switching. This higher output level in the high state will
result in a significant reduction in overall system power
dissipation.

FUNCTIONAL BLOCK DIAGRAM

Do D1 D2 D3 D4 Ds Do
D L D |~ D L D D ‘— D ‘-1 D
LE Q|+ LE Q|- LEQ LE Qj LE Qp LE QR LE QH
LE NS [ [ l_ { [ - { (
% ' |
b—Eb _______ 25Q
Yo Y1 Y3 Y4 Ys Yo
PIN CONFIGURATIONS g 2599 arw 01
INDEX - ow©8 o
e Y wpve S8loz=25
Do [} 2 23] Yo T9%2m7®m
D1 O3 227 Y4 D2 [1s 5 25[] Y2
D2 [J4 P241, 21 S Y2 Da[le 24[1 Y3
Dz Os '%gﬂ 207 Ys Ds [17 Log-1 23[] Y4
Ds e g 190 Ya NC [1s i 22[] NC
Ds 007 s024-2 18[1 Ys Ds [19 211 Ys
Ds []8 1707 Ye Ds [110 20[] Ye
Dz 09 1611 Y7 D7 [111 21314 15 71819[1 Y7
Ds O 10 511 Vs 213118
Do O 11 141 Yo \ T
GND [ 12 137 LE DO% =z >> 2699 drw 02
DIP/SOIC/CERPACK Lcc
TOP VIEW TOP VIEW
BICEMOS is a trademark of Integrated Device Techology, Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES APRIL 1991

©1991 Integrated Device Technology, Inc.

DSC-6014/2
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PIN DESCRIPTION

FUNCTION TABLE("

Name | VO Description Inputs Internal Outputs
Do-Dg| | The latch data inputs. OE LE DI Q Yi Function
LE | The latch enable input. The latches are trans- H X X X VA High Z
parentwhen LE is HIGH. In.p.ut datais latched H H L L Z High Z
on the HIGH-to-LOW transition. m m m m Z Hiah Z
i
Yo-Ys | O The 3-state latch outputs. 9 -
— — H L X NC 4 Latched (High Z)
OE | The output enable control. When OE is LOW,
the outputs are enabled. When OE is high, the L H L L L Transparent
outputs Y1 are in the high-impedance (off) L H H H H Transparent
state. L L X NC NC Latched
2599 tbl 05
NOTE: 2599 tbl 06
1. H=HIGH, L = LOW, X = Don't Care, NC = No Change, Z = High
Impedance
LOGIC SYMBOL
10
D —/—E— D _ 10
Q Y
LE
te— I
OE
2599 drw 03
ABSOLUTE MAXIMUM RATINGS(") CAPACITANCE (TA = +25°C, f = 1.0MHz)
Symbol Rating Commercial| Military |Unit | [Symbol| Parameter(” Conditions| Typ. |Max. [Unit
VTERM® TiLml;nal Volttage 0510 +7.0 | -0.510 +7.0| V CN | Input Capacitance | ViN =0V 6 10 |pF
r(v)l GN[e)spec Cout | Output Capacitance| Vourt = 0V 8 12 |pF
VTERM® | Terminal Voltage |-0.5toVcc | -0.5toVec| V | NOTE: 259910l 02
with Respect 1. This parameter is measured at characterization but not tested.
to GND
TA Operating 0to+70 |-55t0+125| °C
Temperature
TBIAS Temperature -55t0 +125 | -65t0 +135| °C
Under Bias
TsTG Storage -55t0 +125 | -65to +150| °C
Temperature
PT Power Dissipation 0.5 0.5 w
lout DC Output Current 120 120 mA
NOTES: 2599 thl 01

1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS 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 not implied. Exposure to absolute maximum rating
conditions for extended periods may affectreliability. No terminal voltage
may exceed Vcc by +0.5V unless otherwise noted.

2. Inputs and Vce terminals only.

3. Outputs and I/O terminals only.
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IDT54/7‘4FBT284V1 A/2841B Data Book A, Section 6.71, Page 3

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE

" Following Conditions Apply Unless Otherwise Specified:
Commercial: TA = 0°C to +70°C, VcC = 5.0V + 10%; Military: TA =-55°C to +125°C, Vcc 5.0V+10%

Symbol Parameter Test Conditions(") Min. Typ.® | Max. | Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 — — \'
ViL Input LOW Level Guaranteed Logic LOW Level — — 0.8 v
IH Input HIGH Current vce = Max., Vi=2.7V — — 10 pA
I Input LOW Current Vee = Max., Vi= 0.5V — — -10 pA
lozH High Impedance vee =Max. . . Vo =27V — — 50 pA
lozL Output Current Vo = 0.5V — — -50
] Input HIGH Current Vee = Max., Vec (Max.) — — 100 pA
VIK Clamp Diode Voltage vece = Min., IN = -18mA — -0.7 -1.2 Vv
lobH Output Drive Current Vce = Min., Vo = 2.25V -35 — — mA
lopL Output Drive Current vce = Min., Vo = 2.25V 50 — — mA
los Short Circuit Current Vce = Max., Vo = GND® -75 — 225 | mA
VoH Output HIGH Voltage vee = Min. IoH = -1mA 2.7 3.8 — v
VIN = ViHor ViL IoH = - 8mA 24 33 —
IOH = -12mA 2.0 3.2 —
VoL Output LOW Voltage loL = TmA — 0.1 0.5 v
loL = 12mA —_ 0.35 0.8
VH Input Hysteresis Vee =5V — 200 — mV
lccH Quiescent Power Vce = Max. — 0.2 1.5 mA
lccz Supply Current VIN = GND or Vcc
lccL
NOTES: 2599 ] 03
1. For conditions shown as Max. or Mnn use appropriate value specified under Electrical Characteristics for the applicable device type.
‘2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading.
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second
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IDT54/74FBT2841A/2841B Data Book A, Section 6.71, Page 4

POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditions'") Min. | Typ.® | Max. Unit
Alcc Quiescent Power Supply vce = Max. — 0.5 2.0 mA
Current (Inputs TTL HIGH) VIN = 3.4V®)
Iccp Dynamic Power Supply Current® | Vcc = Max., Outputs Open | VIN = Vcc — 0.3 0.4 mA/
OE = GND VIN = GND MHz
One Input Toggling
LE = Vcc
50% Duty Cycle
Ic Total Power Supply Current'® Vece = Max., Outputs Open | VIN = Vce — 3.2 55 mA
fi = 10MHz, 50% Duty Cycle | VIN = GND
OE = GND, LE = Vcc VIN = 3.4V — 35 6.5
One Bit Toggling VIN = GND
Vce = Max., Outputs Open | VIN = Vce — 7.7 11.56)
= 2.5MHz, 50% Duty Cycle | VIN = GND
OE = GND, LE = Vcc VIN = 3.4V — 102 | 2158
Ten Bits Toggling VIN = GND
NOTES: 2599 tbl 04
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type
2. Typical values are at Vcc = 5.0V, +25°C ambient.
3. Per TTL driven input (VIN = 3.4V); all other inputs at VCC or GND.
4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations.
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested.
6. Ic = lQUIESCENT +lINPUTS + [DYNAMIC

Ic = Icc + AlccDHNT + Icen(fcp/2 + fiNi)

lcc = Quiescent Current

Alcc = Power Supply Current for a TTL High Input (VIN = 3.4V)

DH = Duty Cycle for TTL Inputs High

NT = Number of TTL Inputs at DH

Iccp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
fi = Input Frequency

Ni = Number of Inputs at fi

All currents are in milliamps and all frequencies are in megahertz.
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|  IDT54/74FBT2841A/2841B Data Book A, Section 6.71, Page 5

SWITCHING CHARACTERISfICS OVER OPERATING RANGE

54/74FBT2841A 54/74FBT2841B
Com’l. Mil. Com’l. - Mil.

Symbol Parameter Condition(" Min@ | Max. | Min.? | Max. [ Min.® | Max.. |Min.® | Max. | Unit
tPLH Propagation Delay Ci = 50pF — 9.0 — 100 | — |65 | — ‘75 ns
tPHL Dito Yi (LE = HIGH) RL = 500Q
tsu Data to LE Set-up Time 25 — |25 | — |25 — |25 — | ns
tH Data to LE Hold Time 25 — 3.0 —_ 25 — 25 —_ ns
tPLH ~ Propagation Delay — 12.0 — 13.0 — 8.0 — 10.5 ns
tPHL LEtoY
tw LE Pulse Width(® 4.0 — | 50 | — 40 — 4.0 — ns

HIGH
tPzH ‘Output Enable Time — 115 — 13.0 — 8.0 — 8.5 ns
tPzL OE toYi
tPHZ Output Disable Time — 80 | — (100 | — 7.0 — 75 ns
tPLZ OE toVi '
NOTES: 2599 tol 07
1. See test circuits and waveforms. . ;
2. Minimum limits are guaranteed but not tested on Propagation Delays.
3. Thesep ters are guaranteed, but not tested.
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IDT54/74FBT2841A/2841B ' Data Book A, Section 6.71, Page 6

TEST CIRCUITS AND WAVEFORMS SWITCH POSITION
TEST CIRCUITS FOR ALL OUTPUTS Test Switch
vee Qpen Drain
Disable Low Closed
Enable Low
VIN All Other Outputs Open
Pulse DUT
Generator I DEFINITIONS: 2599 tbl 08
CL = Load capacitance: includes jig and probe capacitance.
RT RT = Termination resistance: should be equal to Zout of the Pulse
l Generator.
SET-UP, HOLD AND RELEASE TIMES PULSE WIDTH
¢
DATA 7 -3V
8 XA TR~ i
su tH LOW-HIGH-LOW
— 3V : " — 15V
TIMING PULSE
INPUT )(  — 8§V
ASYNCHRONOUS CONTROL trem tw
PRESET )Z —3v HIGH-LOW-HIGH —— 15V
CLEAR 15V ’
ETC. — oV PULSE
SYNCHRONOUS CONTROL
PRESET ! —
CLEAR ! N Z
CLOCK ENABLE —tH— —ov
ETC. tsu—»
PROPAGATION DELAY ENABLE AND DISABLE TIMES
ENABLE DISABLE
J—3V
CONTROL — 1.5V
SAME PHASE INPUT l)_/
INPUT TRANSITION 7 ov
— tpLz F—
OUTPUT “Simei N ooy é 38V
NORMALLY GLOSED
OUTPUT LOW J0.3V voL
tPzH tPHZ ¥
¥ vou
OUTPUT swiITCH 0.3V
OPPOSITE PHASE NORMALLY - N
INPUT TRANSITION HIGH — ov ov
NOTES 2599 drw 04
1. Diagram shown for input Control Enable-LOW and input Control
Disable-HIGH.
2. Pulse Generator for All Pulses: Rate < 1.0 MHz; Zo < 50Q; tF < 2.5ns;
tR<2.5ns.
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IDT54/74FBT2841A/2841B : Data Book A, Section 6.71, Page 7

ORDERING INFORMATION
IDT XX FBT XXXX X X
Temperature Device Package Process
Range Type

Blank  Commercial '
B MIL-STD-883, Class B

P Plastic DIP

D CERDIP

SO Small Outline IC

L Leadless Chip Carrier
E CERPACK

2841A Non-inverting 10-Bit Memory Driver
2841B High-Speed Non-inverting 10-Bit Memory Driver

54 -55°C to +125°C
74 0°to +70°C

2599 drw 04
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1991 LOGIC DATA BOOK ' New Data Sheets_ and App.‘,Notes; |

The following section contains important new data sheets
and application notes that were not included in the 1991
LOGIC Data Book.
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REGISTERS

Integrated Device Technology, Inc.

HIGH-PERFORMANCE
CMOS BUS INTERFACE

PRELIMINARY
IDT54/74FCT826AT
IDT54/74FCT826BT
IDT54/74FCT826CT

FEATURES:

IDT54/74FCT826AT equivalent to FAST™ speed and
drive

IDT54/74FCT826BT up to 30% faster than FAST™
IDT54/74FCT826CT up to 50% faster than FAST™
Equivalent to AMD’s Am29826 bipolar registers in
pinout/function, speeds and output drive over full tem-
perature and voltage supply extremes

High-speed parallel registers with positive edge-triggered
D-type flip-flops o

Buffered common Clock Enable (EN) and asynchronous
Clear input (CLR)

loL = 48mA (commercial) and 32mA (military)

Clamp diodes on all inputs for ringing suppression
CMOS power levels (1mW typ. static) ’
True TTL input and output compatibility

— VOH = 3.3V (typ.)

— VoL =0.3V (typ.)

Substantially lower input current levels (5pA max.) than
AMD’s bipolar Am29800 series

Product available in Radiation Tolerant and Radiation
Enhanced versions

Military product compliant to MIL-STD-883, Class B
Meet or exceed JEDEC Standard 18 specifications

DESCRIPTION:

The IDT54/74FCT800AT/BT/CT series is built using ad-
vanced CEMOS™, a dual metal CMOS technology.

The IDT54/74FCT826 series bus interface registers are
designed to eliminate the extra packages required to buffer
existing registers and provide extra data width for wider
address/data paths or buses. carrying parity.The 1DT54/
74FCT826AT/BT/CT are 8-bit inverting buffered registers
with allthe ‘823 controls plus multiple enables (OE1, OE2, OE3)
to allow multiuser control of the interface, e.g., CS, DMA and
RD/WR. They are ideal for use as an output port requiring high
lo/IoH.

All of the IDT54/74FCT8XX high-performance interface
family are designed for high-capacitance load drive capability,
while providing low-capacitance bus loading at both inputs
and outputs. All inputs have clamp diodes and all outputs are
designed for low-capacitance bus loading in the high imped-
ance state.

FUNCTIONAL BLOCK DIAGRAM

CP

OF1 | ;4
== — =
OFs

CEMOS is a trademark of Integrated Device Technology, Inc.
FAST s a trad of National

Yo YN

2522 drw 01

MILITARY AND COMMERCIAL TEMPERATURE RANGES

APRIL 1991

©1991 Integrated Device Technology, Inc.
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IDT54/74FCT826AT/BT/CT
HIGH-PERFORMANCE CMOS BUS INTERFACE REGISTERS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATION

INDEX

2522 drw 02 2522 drw 03
DIP/SOIC/CERPACK
TOP VIEW TOP VIEW
LOGIC SYMBOL FUNCTION TABLES"
Internal/
D.jLo D a 8 v _ Inp_uts QOuiputs
CP EN CLR OE®@ LR EN Di CP Qi Y1 Function
cP ] L H L L T H V4 High Z
EN [ L H L H T L z
CIR L L] x| x| x L z Clear i
OEs H L X X X L L '»té
O L H H | X X NC z Hold %
— H H H X X NC | NC
OEs 2522 drw 04 L H L L T H 4 Load
L H L H T L z
H H L L] 1 H H
PiN DESCRIPTION H H L H T L L
Names /0 Description NOTE: ) 25221l 05
Di 1 The D flip-flop data inputs. - 1. H=HIGH
CLR ] When the clear input is LOW and OE is ;'(:LD(;:-I! Care
LOW, the Qi outputs are LOW. When NC= No change
the clear input is HIGH, data can be ;i'h?wh':z;H;S;ga"sm"
entered into »the register. - 2. OEis gn A02ve-High internal signal produced as follows:
CP | Clock Pulse for the Register; enters — — —
data into the register on the LOW-to- OE1 OE2 OEs OE
HIGH transition. H X X L
Yi (0] The register three-state outputs. X H X L
EN | Clock Enable. When the clock enable is X X H L
LOW, data on the D1 input is transferred L L L H
to the Qi output on the LOW-to-HIGH 2522 tbl 052
clock transition. When the clock enable
is HIGH, the Qi outputs do not change
state, regardless of the data or clock.
input transitions.
OEn | Output Control. When any OEn input is
HIGH, the Yi outputs are i_ruhe high
impedance state. When all OEn inputs
are LOW, the TRUE register data is
present at the Yioutputs.
2522 tbl 04
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IDT54/74FCT826AT/BT/CT

HIGH-PERFORMANCE CMOS BUS INTERFACE REGISTERS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ABSOLUTE MAXIMUM RATINGS("

CAPACITANCE (TA = +25°C, f = 1.0MHz)

Symbol Rating Commercial Military | Unit Symbol | Parameter(!) Conditions. | Typ. | Max. | Unit
VTERM( [ Terminal Voltage | —0.5t0 +7.0 | -0.5t0+7.0 | V CIN Input VIN =0V 6 10 | pF
with Respect to Capacitance
GND, cout Output Vour =0V 8 12 pF
VTERM®) | Terminal Voltage | -0.5to Vec | —0.5to Vec | V Capacita
with Respect to pacilance
GND NOTE: . . ) 252210l 02
™ Operating 010470 55104125 | 1. 'tl;l':‘seg.arameter is measured at characterization, but is not production
Temperature
TBIAS Temperature -55t0 +125 | -65t0+135 | °C
Under Bias
TsTtG Storage -55t0 +125 | —-65t0 +150 | °C
Temperature
PT Power Dissipation 0.5 0.5 w
lout DC Output 120 120 mA
Current
NOTE: 2522 tbl 01

1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS 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 not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability. No terminal voltage
may exceed Vcc by +0.5V unless otherwise noted.

©»

Input and Vee terminals only.
Outputs and I/O terminals only.

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
' Following Conditions Apply Unless Otherwise Specified:
Commerecial: TA = 0°C to +70°C, Vce = 5.0V + 5%; Military: TA = -55°C to +125°C, Vcc = 5.0V + 10%

Symbol Parameter Test Conditions(") Min. |Typ.? | Max. | Unit
VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 — — v
Vi Input LOW Level Guaranteed Logic LOW Level — — 0.8 v
I H Input HIGH Current Vee = Max. Vi=2.7V — — 5 pA
I Input LOW Current Vee = Max. Vi=0.5V — — -5 pA
lozH High Impedance Output Current Vce = Max. . Vo=27V — — 10 LA
lozL Vo = 0.5V — — -10
N Input HIGH Current Vce = Max., Vi = Vcc (Max.) — — 20 HA
VIK Clamp Diode Voltage Vce = Min,, IN=-18mA —_ -0.7 | -1.2 \Y%
los Short Circuit Current Vee = Max.(d), Vo= GND -60 | —120 | 225 | mA
VoH Output HIGH Voltage Vce = Min. loH = —6mA MIL. 24 3.3 — \

VIN=ViHor ViL loH = -8mA COM'L.
IoH = =12mA MIL. 2.0 3.0 — v
loH = —15mA COM'L.
VoL Output LOW Voltage Vce = Min. loL = 32mA MIL. — 0.3 0.5 v
VIN = VIH or ViL loL = 48mA COM'L.
VH Input Hysteresis — —_ 200 — mV
lcc Quiescent Power Supply Current | Vcc = Max. — 0.2 1.5 mA
VIN = GND or Vcc
NOTES: 2522tbl 03
1. For conditions shown as Max. or Min. use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vec = 5.0V, +25°C ambient and maximum loading.
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second.
UPDATE1 A 90




IDT54/74FCT826AT/BT/CT
HIGH-PERFORMANCE CMOS BUS INTERFACE REGISTERS MILITARY AND COMMERCIAL TEMPERATURE RANGES

POWER SUPPLY CHARACTERISTICS

Symbol Parameter Test Conditions(1) Min. |Typ.{? | Max. | Unit
Quiescent Power Supply Current | Vcc = Max.
Alee TTL Inputs HIGH Vin = 3.4V0) — [ s |20 ) m
lccp Dynamic Power Supply Current4) | Vcc = Max. VIN = Vce — 0.15 | 025 | mA/
Outputs Open VIN = GND | MHz
OE =EN =.GND
One Input Toggling
50% Duty Cycle
lc Total Power Supply Current(®) Vee = Max. VIN =Vcec — 1.7 4.0 mA
Outputs Open VIN =GND
fcp= 10MHz
50% Duty Cycle
OE =EN=GND VIN =3.4V — 22 | 6.0
One Bit Toggling VIN = GND
at fi= 5SMHz
50% Duty Cycle
vce = Max. VIN =Vcec — 4.0 | 7.8®
Outputs Open VIN = GND
fcp= 10MHz
50% Duty Cycle
OE = EN=GND VIN = 3.4V — 6.2 |16.85
Eight Bits Toggling VIN = GND
at fi= 2.5MHz
50% Duty Cycle
NOTES: 2522 1bl 06

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vcc = 5.0V, +25°C ambient.

3. Per TTL driven input (VIN = 3.4V); all other inputs at Vcc or GND.

4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.

5

6

. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested.
. Ic = IQUIESCENT + lINPUTS + IDYNAMIC
lc = lcc + Alcc DHNT + lccp (fcp/2 + fiNi)
lcc = Quiescent Current
Alcc = Power Supply Current for a TTL High Input (VIN = 3.4V)
DH = Duty Cycle for TTL Inputs High
NT = Number of TTL Inputs at DH
lccp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
fi =Input Frequency
Ni = Number of Inputs at fi
All currents are in milliamps and all frequencies are in megahertz.
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IDT54/74FCT826AT/BT/CT
HIGH-PERFORMANCE CMOS BUS INTERFACE REGISTERS MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

IDT54/7aFCT826AT | IDT54/74FCT826BT | IDT54/74FCT826CT
_ Test Com'l. | Mil. Com'l. | Mil. Com'l. | Mil.
Symbol Parameter Conditions(™ [Min 2| Max. [Min.®| max. [Min. | max. [Min. @] Max. [Min. @ max. [win.@] max. | unit
tPLH Propagation Delay CL = 50pF _
iyl o e oo | = 100 = [118[ = |75 85| —|60]| —|70]ns
- @
CL=300pF™ | 1o00| — |200| — |15.0] — |160| — |125| — |13s
RL = 5000
tsu [S:tt-:%':meHIGHorLOW gll:fgggg a0l —laol — |30l — 130!l —130] —l30l —1ns
‘” okl Mo HiGH orLow 20 — |20 — 15| —|15| —|15| —|15] —]|ns
tsu 2_‘::':’:;’"9”'6”°r"°w 40| —la0] —]ao| =30l =80 =]30]| =]ns
" po Tite HiGH or LOW 20l —J2o|—=]o|—=|o|—=|o|—=]o]|—]ns
Propagation Delay, CLR to
tPHL “ Bed y — |140| — |150| — | 90| —|o5| — 80| — 85| ns
Recovery Time CLR to CP
tREM very Time BLR o 60| —|70] —|60| —|60]| —|60| —|60| —|ns
w ::‘::::"LS;V‘CV"”‘ 70| —|70| —|6o| —|60| —|60] —]60]| —|ns
CLR Pulse Width
w Low uise W 60| —|70| — 60| —|60| —|60| —|60]| —|ns
Output Enable Time OF =
::;’: oy me SLL_ :ggg — |120] = |130] — | 80| — 0| —|70| — | 80| ns
- @
CL=300pFS | 1o54] — |25.0] — |150| — |160| — |125]| — |135
RL = 500Q
Output Disable Time OF — 50F®
N e I £ P e e P
gtfgggg — 80| —|eo| —|75|—]8o| —|70] —]|70
NOTES: 2522 tbl 07

1. See test circuit and wave forms.
2. Minimum limits are guaranteed but not tested on Propagation Delays.
3. This parameter is guaranteed but not tested.
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IDT54/74FCT826AT/BT/CT
HIGH-PERFORMANCE CMOS BUS INTERFACE REGISTERS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TEST CIRCUITS AND WAVEFORMS
TEST CIRCUITS FOR ALL OUTPUTS

VIN
Pulse
Generator

Vce

o—e 7.0V

500Q

500Q

SWITCH POSITION

Test Switch
Open Drain
Disable Low Closed
Enable Low
All Other Outputs Open

DEFINITIONS:

CL= Load capacitance: includes jig and probe capacitance.

RT= Termination resistance: should be equal to Zour of the Pulse
Generator.

SET-UP, HOLD AND RELEASE TIMES PULSE WIDTH
DATA - 3V
20 XRF ™~ YRRX = o
b ™ LOW-HIGH-LOW
TIMING AN E——— ¥ PULSE 15V
INPUT — oV
ASYNCHRONOUS CONTROL -
PRESET }|E — 3V _LOW-
OrEam Ny HIGH |.owP|L-|JlL<§;HE 15V
ETC. — oV
SYNCHRONOUS CONTROL
PRESET 5 -
CLEAR ! N — 1%
CLOCK ENABLE e—tH—>] — oV
ETC. t1su—
PROPAGATION DELAY ENABLE AND DISABLE TIMES
ENABLE DISABLE
av
CONTROL 15V
SAME PHASE
INPUT TRANSITION INPUT / ov
— tprz (&—
OUTPUT 3.5V 3.5V
NORMALLY SWITCH [
OUTPUT LOW ¢ 03V voL
tPzH tpHz 1
3 v
OUTPUT SWITCH } Yoasv
OPPOSITE PHASE NORMALLY  OpEN (
INPUT TRANSITION HIGH ov ov
NOTES
1. Diagram shown for input Control Enable-LOW and input Control
Disable-HIGH.
2. Pulse Generator for All Pulses: Rate < 1.0 MHz; Zo < 50Q; tF<2.5ns;
tR < 2.5ns.
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IDT54/74FCT826AT/BT/CT
HIGH-PERFORMANCE CMOS BUS INTERFACE REGISTERS

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION
IDT XX FCT  XXXX X X
Temp. Range Device Type Package Process

Blank Commercial
B MIL-STD-883, Class B
P Plastic DIP
D CERDIP
E CERPACK
L Leadless Chip Carrier
SO Small Outline IC
826AT  8-Bit Inverting Register
826BT  Fast 8-Bit Inverting Register
826CT  Super Fast 8-Bit Inverting Register
|54 -55°C to +125°C
|74 0°C to +70°C
2522 drw 05
UPDATE1 A 94



CLOCK DISTRIBUTION APPLICATION

SIMPLIFIED WITH IDT NOTE

GUARANTEED SKEW AN-82
Integrated Device Technology, Inc. CLOCK DRIVERS

By Michel Conrad

INTRODUCTION

In today’s world of RISC or CISC microprocessor based
systems there is an endless quest for cost effective solutions
which offer the best system performance. Faster processors,
increased integration and innovations in architecture have
resulted in high performance systems which can be packed
into smaller and smaller boxes. With processor clock frequen-
cies migrating towards 33, 40 and 50Mhz, clock signals are
becoming more and more critical. As the clock period gets
shorter, the uncertainty or skew in the clock distribution
system becomes more of a problem. Since clocks are used to
drive the processors and to synchronize the transfer of data
between system components the clock distribution system is
an essential part of the system design. A clock distribution
systemdesign that does not take skew into consideration may
result in a system with degraded performance and reliability.

Designing a clock distribution system which minimizes
skew is not a trivial problem. To address this problem IDT has
developed the IDT49FCT805 and IDT49FCT806 guaranteed
skew clock drivers. These high-speed clock drivers have been
designed to minimize skew, thus simplifying the problem of
designing a reliable, minimum skew clock distribution system.
This application note discusses the issues surrounding clock
skew, clock drivers, and clock distribution. It will show how the
IDT49FCT805 and IDT49FCT806 can be used to simplify the
design of minimum skew clock distribution systems.

INPUT

OUTPUT 1
t

>—> OUTPUT 2
o
t L
®
|——[>—> OUTPUT n

Output Skew, tsk(0) =
tP(max) - tP(min) = tPLH1 - tPLHn
(same package, same transition)

WHAT IS CLOCK SKEW ?

The term clock skew is used to describe the timing differ-
ences between signals in a clock distribution system. The
non-ideal characteristics of system components and their
connecting circuitry result in uncertainties as to when clock

-signals trigger their loads. Figure 1 shows a generalized,

multiple output clock driver and its associated timing for the
low-to-high transition. A common signal drives each input
resulting in “n” copies of that signal on the clock driver outputs.
The clock skew is the difference in propagation delay between
the driver’s slowest output and its fastest output. Since output
“n” has the minimum propagation delay and output “1” has the
maximum propagation delay, the clock skew is the difference
or tPLH1 - tPLHn.

Inatypical systemclock skew has two distinct sources. The
first source of skew is the clock driver device itself. The clock
driver is a piece of interface logic used to drive clock signal
lines. With any given technology the clock driver is aninherent
source of skew. In an ideal clock driver all the internal circuit
elements of the device are perfectly matched so that propa-
gation delays through equivalent paths are identical. In a
practical clock driver there are many variables which can
effect the propagation delay through equivalent paths and
therefore contribute to skew. The layout and electrical charac-
teristics of the circuit elements, the location of those elements
relative to ground and Vcc, as well as the parasitics of the

INPUT 4 MAX DELAY
‘ —>/ [¢— tPLH1
OUTPUT 1 /
OUTPUT 2 /| MiN DELAY
—’F tPLHN
OUTPUT n _/

MAX-MIN DELAY
—»Z<— tsk(o)

2521 drw 01

Output Skew is the difference in propagation delay
between the fastest and the slowest outputs of a
single chip for the same input and output transition.

Figure 1. Output Skew tsk(0) Schematic and Timing Diagram

©1991 Integrated Device Technology, Inc.
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CLOCK DISTRIBUTION SIMPLIFIED WITH
IDT GUARANTEED SKEW CLOCK DRIVERS

APPLICATION NOTE-82

package can all have an effect on propagation delay. Many of
these variables are dependant on manufacturing process
parameters, which adds many more variables that can effect
the skew characteristics of the device.

The second source of clock skew is the clock distribution
system. How the clock driver device is incorporated into the
clock distribution system is critical. The issues include the
layout of signal lines, device loading, power supply connec-
tions and power supply decoupling. Operating conditions
such as the power supply voltage -and the ambient tempera-
ture also play a significant role. Because of the fast edge rates
found in today’s high speed logic, most PCB traces should be
treated as transmission lines. If the design does not address
thetransmissionline effects caused by the fast edge rates, the
design'may never work as intended.

THE CLOCK SKEW PROBLEM

Clock skew problems arise when the timing requirements
of a system component are violated. Many of the.common
clocking bottlenecks can be categorized into two types of
clock skew problems. The firstis the synchronization problem
caused by skew between multiple copies of a system clock.
The second problem is that of meeting the duty cycle re-
quirements of system components which require a controlled
duty cycle.

A simple pipeline register can be used to illustrate the
synchronization problem (Figure 2). The pipeline is com-
posed of two registers and some clock circuitry. The clock
circuit begins with a Master Clock which is buffered into two
clock signals, CLK1 and CLK2. CLK1 drives Register X and
CLK2 drives Register Y. The registers are configured to pass
sequential data on each clock cycle so that the current output
of Register Y is the previous cycle’s output of Register X. The
circuit’s timing is shown in Figure 3.

In Figure 3-a the data sample “N” is the input to Register X
anddata “N-1"isthe input to Register Y. For correct operation
the input to each register must satisfy the setup and hold time
requirements with respect to its clock. Since the output of
Register X is the input to Register Y, the hold time tHy should

REGISTER X

DATA

MASTER

not be greater than tPDx(min). In Figure 3-:a CLK1 and CLK2
switch at the same time so that the output of Register X
satisfies the setup and hold time requirements of the input to
Register Y. -

In Figure 3-b CLK2 is delayed relative to-CLK1 resulting in
a tskew between the two clocks. Now, for correct operation
the hold time tHy should not be greater than tPDx(min)-tSKEW.
As shown, the skew in CLK2 causes a violation of either the
hold time requirement of data “N-1” or the setup time re-
quirement of data “N” as input to Register Y. For correct
operation data “N-1” must be clocked into Register Y and in
Figure 3-bitis unclearwhetherdata “N”or “N-1"is clocked into
Register Y. If the timing margin tPDx(min)-tHy is about 2.5ns
then aclock skew of 2. 5nsorgreater is athreat to the reliability
of the system

Many microprocessor systems require that the clock have
a controlled duty cycle. Guaranteeing afixed duty-cycle at fast
clock ratesis difficult because propagation delays for opposite
transitions in standard interface logic used for clock distribu-
tion are seldom identical. Also, timing differences between
transitions do not scale with frequency. If a driver has 3.0ns of
pulse skew (see definitions below) the tolerance of a 25ns
cycle time (40Mhz) is £12%. If the clock is pushed to 50Mhz,
the tolerance grows to +15%. A rule-of-thumb is that no more
than 10% of the clock cycle be used for clock distribution. - It
is clear that if standard components are used the rule is easily
violated at higher clock frequencies.

CLOCK SKEW DEFINITIONS

With the objective of minimizing skew inherent tothe clock
driver device, IDT has designed the IDT49FCT805 and
IDT49FCT806 clockdrivers. These clockdrivers are designed
tomeet very tight skew specifications. The critical parameters
are output skew, pulse skew, and package or part-to-part
skew.

Output skew tsk(0) is the difference in propagation delay
between any two outputs of the same device going throughthe
same transition. This is the type of skew illustrated in
Figure 1. If the propagation delay of the slowest output (tPLH1)

REGISTER 'Y

VY

CLOCK
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Figure 2. Schematic for a Two Register Pipeline

UPDATE1 A 96



CLOCK DISTRIBUTION SIMPLIFIED WITH
IDT GUARANTEED SKEW CLOCK DRIVERS

APPLICATION NOTE-82

L1188l [ 1]

\__/
/7777111 T3 T 7T XT 5 77

N

DATA DATA N-1

tsux —» F
tHx —W

CLK1
p
ax ///f/dAfA’Nﬁ// "
tsuy 9
tHy -—H

CLK2

Qy

(a) Pipeline timing without skew between CLK1 and CLK2.

\_

o 7777553 7 I 777 R 7 777 DX T T T 777 3 7777777
tsux —®l [—
CLK1 e 7 \ . / \
tPDx (min) l
o 7777775 ITT777} e AT
tsuy —b]
<4 tSKEW -
CLK2
— tHy
l— tPDy (min)
v XXX KRR B 5 8 XXX RIS BRR G X

(b) Pipeline timing with skew between CLK1 and CLK2.

Figure 3. Timing Diagrams

is 5.0ns and the fastest output (tPLHn) is 3.0ns then the output
skew is 2.0ns. The tsk(o) parameter applies to all the outputs
of a single clock driver chip. It is measured separately for the
high-to-low and low-to-high transitions. Figure 4 shows the
measured output skew of several IDT49FCT805As for low-to-
high and high-to-low transitions. Under typical conditions
(Vce=5.0V, TEMP=25°C) the maximum skew is less than 450

2521 drw 03

for Pipeline Register Example

picoseconds for both the low-to-high and high-to-low condi-
tions. In the IDT49FCT805/806 data sheet this value is guar-
anteed to be less than 700 picoseconds over the commercial
operating range.

Pulse skew tsK(P) is the difference in propagation delay for
low-to-high and high-to-low transitions and is measured on a
single output pin. In Figure 5, if tPLH1 is 5.5ns and tPHL1 is 4.0

49FCT805A OUTPUT SKEW VERSUS TEMPERATURE

LOW-TO-HIGH, Vcc= 5.0V

HIGH-TO-LOW, Vcc= 5.0V

0.8 0.8
0.7 j¢—— tSK(0) SPEC—————# 0.7 f¢—— tsSK(O) SPEC——————>]
Output . Output n
Skew 06_ Skew 0.6 i
(ns) .54 (ns) 0.5
7
0.4 0.4
03 f———T—T—r—T T 03 —r—T"TTTT1TT—TT1 "
0 20 40 60 80 0 20 40 60 80
TEMP (C) TEMP (C)
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Figure 4. Measured Output Skew tsk(0) of Several IDT49FCT805As
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INPUT ——[>—> OUTPUT 1

Pulse Skew, tsk(p) =
[tPLH -t PHL| = tPLH1 -t PHL1
(same output pin)

INPUT

OUTPUT 1

Pulse skew is the difference in propagation
delays between the low-to-high and
high-to-low transitions of a single output.

tPLH1 tPHL1

Figure 5: Pulse Skew tsk(P) Schematic and Timing Diagram.

ns, tsk(P) willbe the the difference, or 1.5ns. Pulse skew is also
a measure of the duty cycle distortion that the clock driver will
contribute to an incoming clock signal. This is an important
parameter for applications that use both edges of the clock
and where a controlled duty cycle is required. Figure 6 shows
the pulse skew measured on several IDT49FCT805As. Under
typical conditions the measured pulse skewwas less than 825
picoseconds. In the data sheet this value is guaranteed to be
less than 1.0 nanosecond over the commercial operating
range. For a 40Mhz clock with a period of 25ns, the
IDT49FCT805/806 guarantees a maximum of 4% duty cycle
distortion.

Part-to-part or package skew tsk(T)is similar to output skew.
The difference is that it applies to outputs of two or more
devices. The timing diagram in Figure 7 illustrates the case

‘DEVICE A

>—>OUTPUT A1
>—>OUTPUT A2
]
]

' |——>—> OUTPUT An

DEVICE B

>—->OUTPUT B1
>—>OUTPUT B2
]

l—D—» OUTPUT Bm

Package Skew, tsk(m) =
tP(max Device B) - tP(min Device A) =
tPLHB2 - tPLHAN

(same transition, temperature, supply
voltage, loading and package type)

INPUT —

2521 drw 05

49FCT805A PULSE SKEW VERSUS TEMPERATURE
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1.5
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Figure 6. Measured Pulse Skew tsk(P) on Several IDT49FCT805As
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Package skew is the difference in propagation delay
between the fastest and the slowest outputs of two -
or more devices for the same input and output transition.

Figure 7. Package Skew tsk(m) Schematic and Timing Diagram

tsK(m)

MAX-MIN DELAY
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where two generalized clock drivers are driven by a common
input. The result is “n” outputs from device A and “m” outputs
fromdevice B making the same transition. The package skew
is the difference in propagation delay between the slowest
output of one device and the fastest output of the other device
forthe same transition. Inthis case the output Aniis the fastest
output and the output B2 is the slowest If tPLHAn is 4.0ns and
tPLHB2 s 6.0ns the package skew is 2.0ns. Certain conditions
must be satisfied for the package skew specification to apply.
The devices must have the same Vcc, ambient temperature
and be assembled in the same package type. Also each
device must have equivalent loading and be of the same
speed grade.

Part-to-part skew is difficult to specify because it implies
that the characteristics every part ever sold will operate within
awindow of operation. The window of operation ensures that
parts that run too fast or too slow do not get sold. Figure 8
shows the measured values of package skew on several
IDT49FCT805As under typical conditions. The maximum
measured package skew from this sample is 525 picosec-
onds. In the IDT49FCT805/806 data sheet this value is
guaranteed to be less than 1.5 nanoseconds over the com-
mercial operating range.

49FCT805A PACKAGE (PART-TO-PART) SKEW

VERSUS TEMPERATURE
\Vcc=5.0V
2.0
1.53¢—— tsK(T) SPEC——————»]
Package 7
Skew 103
(ns) ]

MEAS. SKEW
0.0 1 L] L] 1 T T 1 L] L] 1 L] T

0 20 40
TEMP (C)
Figure 8. Measured Package Skew tsk(m) for Several IDT49FCT805As
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THE IDT49FCT805 & IDT49FCT806 CLOCK
DRIVERS

The IDT49FCT805 and 49FCT806 are high-speed guar-
anteed skew clock driver chips specifically designed to meet
the clocking requirements of today’s high-performance sys-
tems. The logic diagram and pin configuration of the
IDT49FCT805 are givenin Figure 9. The IDT49FCT806 is the
inverting option of IDT49FCT805.

Skew inthe IDT49FCT805/806 is minimized throughout the
design process. Careful circuit design and layout in silicon
have resulted in apin configurationthat is specifically designed
for very low output and pulse skew. Independent power and
ground pins reduce the amount of ground bounce and dy-
namic threshold shift caused by multiple outputs switching.
The 1:5 input to output ratio reduces the amount of capacitive
loading onthe previous stage which simplifies termination and
reduces component count when compared to conventional
solutions. The devices are optimized for both PDIP and SOIC
packages.

The IDT49FCT805/806 clock drivers consist of two inde-
pendent banks of drivers. Each bank drives five output buffers
fromasingle standard TTL compatible CMOS input. The input
has 200mV of hysteresis for increased immunity to system
noise. Independent active low output enable pins (OEA and
OEB) control each of the banks, allowing for independent
controlof the outputs. This feature may be usedin applications
where clock bussing or a power savings mode is required. The
input INB drives the B bank as well as an output called MON
(Monitor). The MON output is not controlled by OEB and
therefore runs continuously. The MON signal can be used for
priming phase locked loops or driving diagnostic hardware.

Each IDT49FCT805/806 has 3 ground pins and 2 VCC
pins. The ground pins, GNDA and GNDB, are located in the
middle of the package to minimize inductance in the ground
return path. The two grounds are returns for the A and B bank
output buffer and pre-driver currents. The third ground pin,
GNDa (Quiet Ground), provides a ground return for the
remaining circuitry. The ground pin arrangement reduces
ground bounce on the outputs and noise on the thresholds of
the internal logic. Since GNDA and GNDB are completely

20 - PIN
DIP OR SOIC

Veeca — — Vccs

OA1 —] — OB1

OA2 —] — OB2

OA3 — — OB3
GNDA—] — GNDB

OA4 — — OBs

OA5 — — OBs
GNDQ— — MON?7

OEA —] — OEB

INA — — INB
PIN CONFIGURATION
2521 drw 09

Figure 9. Logic Diagram and Pinout of the IDT49FCT805
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isolated from each other on the die, switching effects on one
bank will have minimal effects on the other bank. The inde-
pendent Vcc pins, VcCA and VceB, supply power to the two
banks. '

Each output of the IDT49FCT805/806 clock driver features
a high current drive output buffer. These outputs can be used
to drive both TTL and CMOS loads. With atypical Vol of 0.3
volts the buffer can sink 64mA. For a typical Voh of 3.8 volts the
output buffer can source 24mA. These output buffers are
optimizedaroundthe 1.5 volts switching threshold whichis the
standard for TTL compatible logic. These output buffers can
easily meet the edge rate requirements of today’s micropro-
cessors and peripheral components. Typical edge rates for
the IDT49FCT805A are 1.0 volt/nanosecond for risetime and
2.0 volt/nanosecond for falitime

WORKING WITH THE DATA SHEET

In the past, designers have used the minimum and maxi-
mum limits of a clock driver’s propagation delay specifications
to determine skew in their designs. With the IDT74FCT244A
(tPHL min=1.5ns and tPHL max=4.8 ns) the difference between
the two limits results ina 3.3ns window. With the IDT49FCT805/
806, subtracting the minimum from the maximum limit is no
longer necessary because the skew is specified in the data
sheet. However, because the IDT49FCT805/806 data sheet
still specifies a 1.5ns minimum for propagation delay there
may be some confusion as to whether or not the skew
specifications are real. In the following discussion it will be
shown that meeting the skew specifications is not a problem
for IDT49FCT805.

The Switching Characteristics (Table 1) for the FCT805A/
806A show the maximum propagation delay (tPLH/HL) to be
5.8 ns and the minimum propagation delay to be 1.5ns. If the
skew is calculated by subtracting the minimum delay fromthe
maximum delay the result is.a number much larger than the
tsk(0) spec of 700ps. How can IDT guarantee a 700ps output
skew number and stillhave such a wide range of minimum and
maximum propagation delay values?

The range of values between the minimum and maximum
propagation delay reflects the wide range of conditions under
which the part must operate and the range of manufacturing
process parameters. Consider a part that under typical condi-
tions has a median propagation delay of 5.0ns. According to
the tsk(0) specification of 700ps, each output of that driver will
switchwithin a5.0+£0.35 ns window. If the median propagation
delay drops to 4.0ns, due to variations in Vcc or temperature,
the specification guarantees that each output will then switch
within a 4.0+0.35ns window. In the unlikely event that the
operating conditions cause the median delay to drop to
1.85ns, then all outputs will switch within a 1.85+0.35ns
window. It is important to recognize that all the devices are
assumed to be operating under the same conditions. If one
partis running fast because of cold temperature and high'Vcce,
all the other parts will be running fast as well. The following
datais provided to show thatthe IDT49FCT805A does indeed
meet its skew specifications over the commercial operating
range.

Figure 10 shows the range of output skew measurements
for low-to-high and high-to-low transitions with Vccs of 4.75
and5.25 volts. For bothlow-to-high and high-to-low transitions,

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

IDT49FCT805/806 |IDT49FCT805A/806A
Com'l. Com'l.
Symbol Parameter Conditions " Min.® Max. Min.® Max. Unit
tPLH Propagation Delay CL = 50pF 1.5 6.5 1.5 5.8 ns
tPHL INA to OAn, INB to OBn RL = 500Q
tPzL Output Enable Time 1.5 8.0 1.5 8.0 ns
tPzH OEA to OAn,
OEB to OBn
trLZ Output Disable Time 1.5 7.0 1.5 7.0 ns
tPHZ OEA to OAn,
OEB to OBn
tsk(o)® Skew between two outputs of — 0.7 — 0.7 ns
same package (same transition)
tsk(p)y® Skew between opposite transitions —_ 1.0 — 1.0 ns
(tPHL-tPLH) of same output
tsk(m® Skew between two outputs of — 1.5 — 15 ns
different package at same power
supply voltage and temperature
(same transition)
NOTES:
1. See test circuit and waveforms.
2. Minimum limits are guaranteed but not tested on Propagation Delays
3. Skew guaranteed across temperature range but measured at maximum temparature only.
Skew parameters apply to propagation delays only.
Table 1. IDT49FCT805/806 Switching Characteristics
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Figure 10. Measured Output Skew tsk(o) for Several IDT49FCT805As over the Operating Range

the graphs show that output skew is maximum at hot tempera-
ture (70°C). Ineach case the skew is well below the data sheet
specification of 700ps.

Figure 11 shows the range of pulse skew measurements
with Vces of 4.75 and 5.25 volts. The measured pulse skew
peaks at hot temperature and is slightly greater for a Vcc of
4.75V. The measured performance is safely within the data
sheet specification of 1.0ns.

Figure 12 shows the range of package skew measure-
ments for low-to-high and high-to-low transitions with Vccs of
4.75 and 5.25 volts. For both low-to-high and high-to-low
transitions the skew peaks at hot temperature with minimal
differences between low and high Vcc. Again the measured
performance easily meets the data sheet specification of
1.5ns.
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Figure 11. Measured Pulse Skew tsk(p) for Several IDT49FCT805As over the Operating Range
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CLOCK DISTRIBUTION SIMPLIFIED

To show how easy it is to design with the IDT49FCT805,
consider a hypothetical clock distribution system. The system
has a 50Mhz clock source and must drive 75 loads. Eachload
is @ CMOS input connected by 70Q micro-strip trace at a
density of 1 load every 0.5 inches. Assume that all the inputs
are positive edge triggered and the objective is to minimize
skew.

One approach would be to drive all 75 inputs with a single
clockdriveroutput (Figure 13). There are many problems with
this approach. The first problem is the large amount capaci-
tance associated with 75 CMOS inputs. Assuming 10pF
maximum of capacitance per CMOS input, the total capacitive
load is 750pF. A standard clock driver such as the
IDT74FCT244Ahas AtPLH of 2ns/100pF forloads above 50pF.
If the IDT74FCT244A is used the capacitance alone adds up
to 14ns of additional propagation delay. If 75 loads are
distributed along a single trace, the trace length is 38 inches
(75 X 0.5 inputs/inch). If the PCB trace has an intrinsic delay
of 0.15ns/inch (1), the delay from point B to point C is 5.7ns
(88" X0.15ns/inch). Using aloaded trace delay of 0.37ns/inch

(1), the skew between the ends of the trace approaches 15ns
(38" X 0.37ns/inch). Given a 20ns cycle time (40 MHz), 14ns
of clock skew implies that 70% of the clock cycle is given to
clock distribution. i

A second approach s the clock tree shown in Figure 14. By
adding a level of buffers between the clock source and the 75
loads, the capacitive loading on the buffer outputs is reduced
from 750pF to 50pF and the amount of PCB trace associated
with each driver is reduced to 2.5". If IDT74FCT244As are
used at least three packages (8 drivers per package) will be
required. Since the 244’s do not specify skew the designer
might assume that each device output will switch within a
3.3ns window (tPHLmax-tPHLmin= 4.8ns -1.5ns). If the output
transitions at points B, C, and D occur within a 3.3ns window,
thenthe outputs of the second level (point E) may occur within
a 6.6ns window. Assuming a 20ns cycle time (50Mhz) the
designer has lost 33% of the cycle time to clock distribution
without even considering transmission line effects.

A third approach is to use IDT43FCT805As as shown in
Figure 15. Since each group of six buffers in Figure 14 can be
replaced by 1/2 of an IDT49FCT805, only two devices are
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Figure 12. Measured Output Skew tsk(m) for Several IDT49FCT805As over the Operating Range
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Figure 13. Single Driver Clock Distribution System
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Figure 14. Clock Tree Distribution System Using 244’s
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Figure 15. Clock Tree Distribution System Using IDT49FCT805’s
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required to implement the design. Using the 1.5ns package
skew specification reduces the 6.6ns skew window to a 1.5ns
skew window. If 0.925ns of loaded trace delay (2.5" X 0.37 ns/
inch) is considered the maximum skew is 2.425ns including a
1st order treatment of transmission line effects. For a 20ns
cycle time, the penalty imposed by the clock distribution
systemis reduced to 12% of the cycle time including transmis-
sionline effects. Besides reducing the size of the skew window
of the second approach by 77%, the IDT49FCT805 increases
the level of integration associated with the clock distribution
tree. A significant benefit is the reduced loading on previous
stages. Reduced loading helps minimize skew and makes the
termination of clock lines clean and simple. The reduced chip
count also saves valuable board space and. simplifies the
layout of the board.

SUMMARY
The following features of the IDT49FCT805/806 address
clock driver skew and clock distribution problems:

+ Circuit design, chip layout, and pin configuration specifi-
cally designed for very low output, pulse and package
skew.

« . Independent power and ground pins for reduced ground
bounce and dynamic threshold shift.

+ High current drive capability for driving heavily loaded/
terminated PCB traces.

+ 1:5 input/output ratio for reduced loading on previous
stages. :

+ 11 outputs reduce the need for additional drivers—saves
board space and simplifies PCB layout.

+ Multiple grounds and Vccs to minimize ground bounce
effects on propagation delay and skew.

« Input Hysteresis for increased immunity to system noise.

+ Available in SOICs for increased packing density and
reduced lead inductance.

RECOMMENDATIONS

To realize the performance benefits offered by the
IDT49FCT805/806 clock drivers, IDT recommends the follow-
ing high speed design practices:

- Use low impedance power and ground planes.

» Keep loading balanced and light.

= Keep trace lengths short, avoiding sharp bends and
discontinuities (eg. use two 45° bends vs one 90° bend).

» Decouple both Vcc pins with a combination of capacitors
(0.1uF and 0.01pF or 0.005uF) for effective high frequency
filtering.

« Use termination for signal lines longer than 3 inches.

- Only use parts of same speed grade (non-A or A speed).

CONCLUSIONS

Clock skew is an important design consideration in today’s
high-speed systems. For successful and reliable operation,
the clock skew must be kept within an acceptably small
fraction of the system clock period. The IDT49FCT805 and
IDT49FCT806 simplify the design of minimum skew clock
distribution networks by -specifying guaranteed low-skew
performance. The skew specifications allow system design-
ersto control the clock skew at each stage of the design which
simplifies the problem of meeting global system requirements.
With the IDT49FCT805/806 clock driver and a design meth-
odology that pays close attention to high-speeddesignissues,
maximum system performance canbe achievedwithout risking
reliability.

REFERENCES

() «ppplication Note AN-49”, High-Speed CMOS Logic
Design Guide, Integrated Device Technology Corp., Novem-
ber 1989.
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IDT49FCT804 TRI-PORT APPLICATION
BUS MULTIPLEXER Ao
(BUSMUX™)

Integrated Device Technology, Inc.

by Kiran Kapshikar

INTRODUCTION

There is an obvious trend to push the performance of
microprocessor-based systems by operating the processors
at faster clock rates. Clock speeds of 33MHz are now
becoming common-place with 40MHz and 50MHz CPUs just
around the corner. To build efficient systems around these
processors, the designer needs high performance interface
logic, which combines both the speed (propagationdelay) and
intelligent integration to eliminate speed bottlenecks.

One example of such a requirement is the processor-to-
DRAM interface. A DRAM has multiplexed address lines.
The processor address must be latched and then multiplexed
on the DRAM address bus. The propagation delays involved
in this interface determine the overall access time and there-
fore the maximum rate of data transfer.” By integrating the
components used in the processor-to-DRAM interface, one
can achieve improved performance as well as space
savings. The IDT49FCT804 Bus Multiplexer is an interface
element that provides an efficient solution for the processor-
to-DRAM interface.

This introductory application note describes the features
of the IDT49FCT804 Bus Multiplexer and its use in several
practical applications.

PORT A

OEa

CONTROL

OEc

PORTC

IDT49FCT804 FEATURES -

The IDT49FCT804 is a high speed, three port, Bus Multi-
plexer (BUSMUX™). The block diagram of the device is
shown in Figure 1. )

Each port is 10-bits wide' which provides 25% extra ad-
dressing capability when compared to byte-oriented compo-
nents. Bidirectional datatransfer is possible between any two
ports under the control of path selection logic (S0, S1) and
direction control logic (Dxx). The latch inputs (LEXx) facilitate
asynchronous storage of the incoming data. Each porthas a
separate tri-state control (OEx). The BUSMUX is offered in
three different speed grades to meet the diverse needs of the
design community. All the outputs have 48/-15mA [oL/IoH
capability to drive large capacitive loads without significant
performance degradation.

The BUSMUX offers significant space savings and speed
performance benefit over a discrete implementation of the
same function. To implement the BUSMUX functionality we
need at least three 10-bit latched transceivers plus control
logic. If an 8-bit version of the BUSMUXis built using
FCT543T (SOIC package), it will occupy at least 22% more
space (IDT49FCT804 in PLCC) and will be 40% slower (port
to port delay) compared to the IDT49FCT804. The device is
ideal for inter-bus communication in a multiple bus environ-
ment as shown in the some of the typical applications.

LEs

PORT B

LEc

Figure 1. Block Diagram of the IDT49FCT804

©1991 Integrated Device Technology, Inc.
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IDT49FCT804 TRI-PORT BUS MULTIPLEXER

APPLICATION NOTE AN-84

IDT49FCT804 APPLICATIONS

In this section, we describe some of the typical applica-
tions using the IDT49FCT804. These applications show a
variety of processor-to-memory interface configurations.

SHARED RAM APPLICATION

Figure 2A shows the block diagram of two processors P1
and P2 sharing a common memory bank. Figure 2B shows
the detailed implementation using the BUSMUX. One set of
IDT49FCT804 Bus Multiplexers is used for multiplexing ad-
dresses from P1 and P2. The address buses from the two
processors are connected to A and C ports, respectively.

The B port serves as the memory address bus. Address from
A or C ports is routed to B port under the control of SO, which
receives its input from an external arbiter/decoder PAL (S1 =
0 and DAB = DCB = 1).

The other set of IDT49FCT804 multiplexers route data
between the processor data buses connected to A and C
ports and the memory data bus connected to the B port.
Again, the control input SO selects the proper data bus.
Inputs DAB and DCB provide direction control for READ and
WRITE operations. This scheme uses less components and
control logic as compared to an lmplementatlon using
discrete latches and transceivers.

-
49FCT804
P1 ADDR A
B
P2 ADDR — C
| ADDR
o1 ADDR b p1/P2 SEL
™| ARBITER/ WRITE ENABLE | \iEMORY
P2 ADDR — DECODER CHIP SELECT | BANK
R/W CONTROLS —»|  PAL -
- DATA
49FCT804
P1DATA A
B
MUX fe—s-| MEM P2 DATA c
. . } [
E DIR_CTL _1 P1/P2 SEL
2A 28
Figure 2. Shared RAM Application
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IDT49FCT804 TRI-PORT BUS MULTIPLEXER

. APPLICATION NOTE AN-84

DRAM ADDRESS MULTIPLEXER
APPLICATION ‘

Figure 3A shows the block diagram of the DRAM address
path with multiplexed row and column addressing. Figure
3B shows the details of this scheme using the BUSMUX.

The IDT49FCT804 is well suited for latching the address
and passing it to the DRAM. The row address lines of the

processor are connected to the A port and the column
address lines are connected to, the C port. All address
signals are latched simultaneously in the A and C port input
latches. Under the control of path selection input SO (S1 =
LOW), the row and column addresses are sent sequentially
to the DRAM array. The key advantages of this implemen-
tation are the reduced component count and fast operation.

————

ROW 49FCT804
| Latch A ’
v ADDRESS ___| —oLEA . DRAM
ADDR BUS COLUMN >
BUS MUX &>| RAM c ARRAY
\ ; LATCH AtEc
ENABLE
Latch
SELECT
3A 3B

Figure 3. DRAM Address Multiplexing

INTERLEAVED DRAM DATA PATH
APPLICATION |

Figure 4A shows the block diagram of the data path for an
interleaved memory usingthe BUSMUX. Figure 4B showsthe
details of the scheme. Two DRAM banks are organized as
an even bank and an odd bank. The outputs of these two
banks are multiplexed through the IDT49FCT804 on the
systemdatabus. Thedatapins of the evenbank and odd bank

are connected to A and C ports, respectively. The B port is
connected to the system data bus.

Under the control of the path selection input S0 (S1 =
LOW) and the direction control signals, DAB and DCB, data
is transferred between the processor data bus and the two
memory banks. This implementation uses less'components
and control logic than a discrete implementation using
transceivers.

—
DATA EVEN 49FCT804
BUS A ll< | EVEN
BANK BANK
DATABUS <t
MUX B
c|la OoDD
BANK
1 OoDD -
BANK .
SELECT DIR_CTL
4A 4B
Figure 4. Interleaved Memory Data Path Application
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IDT49FCT804 TRI-PORT BUS MULTIPLEXER

APPLICATION NOTE AN-84

MULTIPROCESSOR SYSTEM DATA
COMMUNICATION APPLICATION

Figure 5A shows the block diagram of a multiprocessor
(P1, P2 and P3) system coupled through the BUSMUX. The
scheme is explained in detail in Figure 5B. The three proces-
sors are operating in parallel. There is a central host
processor which divides the problem into parallel segments
and allocates the code and data among the three processors.
Eventually, the three processors need to communicate with
each other to pass and update the results. The BUSMUX is
used as the communication channel.

The host processor controls the arbitration between the
three processor requests and achieves transfer of the data
by applying the proper signals to the BUSMUX. The key
advantages of this scheme are reduced component count
leading to a compact layout and fast operation.

CONCLUSION

The IDT49FCT804 three-port BUSMUX is ideally suited
for applications involving inter-bus communication. The key
benefits of using the BUSMUX are simpilified system design,
ease of control, savings in space and power dissipation and
an overall improvement in the system performance.

»| CONTROL
PROC
| HOST | DIR_CTL
PATH_CTL
OE
A
I P1 F\_ ML 49FCT804
X
PROC 1 | > B C l< - PROC 2
. D BUS D BUS
A
\
A
P3 D BUS
PROC 3
5A 5B
Figure 5. Multiprocessor System Application
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1991 SPECIALIZED MEMORIES DATA BOOK Partial Chahges to Data Sheets

The folIoWing section contains partial data sheets that ap-
peared in the 1991 SPECIALIZED MEMORIES Data
Book. These data sheets had changes to less than 50%
~ of the overall contents. Refer to the bars above changes
to see where that section can be found in the 1991 SPE-
CIALIZED MEMORIES Data Book.
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IDT10/100/101484

Data Book B, Section 5.1, Page 8

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range)

10484S7 10484S8 10484S10 10484515
100484S7 100484S8 100484S10 100484S15
Test 101484S7 101484S8 101484S10 101484S15
Symbol Parameter() Condition Min. | Max. | Min. | Max. | Min. I Max. | Min. | Max. | Unit
Write Cycle
tw WVrite Pulse Width |WSA= minimum - | 8 I - | 10 I - —I ns

IDT10/100/101A484

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range)

10A484S5 10A484S7 10A484S8 10A484S10
100A484S5 100A484S7 | 100A484S8 | 100A484S10
Test 101A484S5 101A484S7 101A484S8 | 101A484S10
Symbol Parameter(!) Condition | Min. I Max. | Min. rMax. Min. | Max. | Min. I Max. | Unit
Read Cycle
tAcs Chip Select Access Time - - - 3 - - ns
tRCS Chip Select Recovery Time - - - 3 - - ns

IDT10/100/101A484

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range)

| 'Dat_a Bo‘dk B, Section 5.2, Page 8

10A484S5 10A484S7 10A484S8 10A484510
100A484S5 100A484S7 | 100A484S8 | 100A484S10
Test 101A484S5 | 101A484S7 101A484S8 | 101A484S10
Symbol Parameter(!) Condition Milin. | Max. | Mlin. | Max. | Miin. I Max. | Miin. | Max. | Unit
Write Cycle
tw I Write Pulse Width stp.= minimum - - I 8 T ——l ns

_ |DT10/-i 00/101 49 0

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range)

10490S8 10490510 10490S12 10490515

100490S8 100490510 100490S12 100490S15

Test 101490S8 101490S10 101490S12 101490S15

Symbol Parameter(!) Condition | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | unit
Write Cycle

tw Write Pulse Width tWSA = minimum - 10 - 10 - ns
tWHD Data Hold Time - - 2 - 3 - ns
tWHA Address Hold Time - - 2 - 3 - ns
twHCS Chip Select Hold Time - - 2 - 3 - ns

U
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IDT10/100/101496RL -

Data Book B, Section 5.6, Page 8

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range)

IDT10/

100/101496RL

10496RL10 10496RL12 10496RL15
100496RL10 100496RL12 100496RL15
Test 101496RL10 101496RL12 101496RL15
Symbol Parameter(!) Condition [ Min. | Max. | Min. | Max. | Min. | Max. | unit
Read Cycle
twL Clock Low Pulse Width - - 5 - - ns
tWH Clock High Pulse Width - - 5 - - ns

Data Book B, Section 5.6, Page 9

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range)

IDT10/100/101506RL Data Book B, Section 5.11, Page 8

10496RL10 10496RL12 10496RL15
100496RL10 100496RL12 100496RL15
Test 101496RL10 101496RL12 101496RL15
Symbol Parameter(!) Condition Min. | Max. Min. | Max. Min. Max. Unit
Write Cycle@
tHWE Hold Time for Write Enable - - 25 - 25 - ns
tHD Hold Time for Data In - - 25 - 25 - ns

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range)

IDT7251/7252/72510/72520

DC ELECTRICAL CHARACTERISTICS

(Commercial: Vcc = 5V £ 10%, TA = 0°C to +70°C; Military: Vcc =5V + 10%, TA =

Data Book B, Section 6.19, Page 15

-55°C to +125°C)

Test 10506RLA12 10506RLA15
Symbol Parameter(! Condition Min. I Max Min. | Max. Unit
Read Cycle i
tsA Setup Time for Address —
tHCs Hold Time for Chip Select —_
tHA Hold Time for Address —
tDR Data Ready from Clock Low —_

NOTES:

1. Measurements wi
with outputs open.

Parameter

IDT7251L
IDT7252L
IDT72510L
IDT72520L
Military
tA = 40, 50, 80ns

Typ.
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IDT7251/7252/72510/72520 Data Book B, Section 6.19, Page 16

AC ELECTRICAL CHARACTERISTICS
(Commercial: Vcc = 5V£10%, TA = 0°C to +70°C; Military: Vcc = 5V+10%, TA =-55°C to +125°C)

Commercial Commercial and Military

IDT7251L35 IDT7251L40 IDT7251L50 IDT7251L80

IDT7252L35 IDT7252L40 IDT7252L50 IDT7252L80

IDT72510L35 | IDT72510L40 | IDT72510L50 | IDT72510L80

IDT72520L35 | IDT72520L40 | IDT72520L50 | IDT72520L80 Timing
Symbol Parameter Min. | Max. Max. | Min. | Max. | Unit Figure
tapH (V) | Data hold time 0 — — 10 — ns | 11,12, 14,15

NOTE:

1. The minirﬁum data hold time is 5ns (10ns for the 80ns spéed grade) when writing to tl

IDT7251/7252/72510/72520

Data Book B, Section 6.19, Page 17

AC ELECTRICAL CHARACTERISTICS
(Commercial: VCC = 5V+10%, TA = 0°C to +70°C; Military: VCC = 5V+10%, TA = -55°C to +125°C)

Commercial Commercial and Military
IDT7251L35 IDT7251L40 IDT7251L50 IDT7251L80
IDT7252L35 IDT7252L40 IDT7252L50 IDT7252L80
IDT72510L35 | IDT72510L40 | IDT72510L50 | IDT72510L80
IDT72520L35 | IDT72520L40 | IDT72520L50 | IDT72520L80 Timing
Symbol Parameter Max Min. | Max. | Min. | Max. | Unit. Figure
tbDH1 Dat_a hold time with no 5 — e 10 — ns 13, 14, 15
parity .
tbDH2 Data hold time with 5 — 10 — ns 13, 14, 15
parity
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Data Book B, Section 6.19, Page 18

IDT7251/7252/72510/72520

AC ELECTRICAL CHARACTERISTICS
(Commercial: Vcc = 5V+10%, TA = 0°C to +70°C; Military: Vcc = 5V+£10%, TA = -55°C to +125°C)

Commercial Commercial and Military

IDT7251L35 IDT7251L40 IDT7251L50 IDT7251L80

IDT7252L35 IDT7252L40 IDT7252L50 IDT7252L.80

IDT72510L35 IDT72510L40 IDT72510L50 IDT72510L80

IDT72520L35 | IDT72520L40 | IDT72520L50 | IDT72520L80 Timing
Symbol Parameter Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | unit Figure
BYPASS TIMING i
tBYD Bypass delay ns 16
taBYDV Bypass data valid time ns 16

from DA

FLAG TIMING
tREF

Read clock edge to — 35 — 14, 15, 20, 22

Empty Flag asserted

Write clock edge to —_— 35 . —
Empty Flag not asserted

Read clock edge to Full — 35 —
Flag not asserted

"Write clock edge to Full — 35 —_
Flag asserted

Read clock edge to — 50 —_
Almost-Empty Flag
asserted

tWEF 14, 15, 20, 22

tRFF 14,15,21,23

TWFF. 14,15, 21,23

tRAEF 20, 22

tWAEF Write clock edge to — 50 — 20, 22
Almost-Empty Flag not )

asserted

tRAFF Read clock edge to — 50 — 21,28
Almost-Full Flag not

asserted

tWAFF Write clock edge to — 50 —

Almost-Full Flag
asserted

IDT7251/7252/72510/72520 Data Book B, Section.6.19, Page 30

ORDERING INFORMATION

21,23

IDT7251/7252 IDT72510/72520
Cxx e XX
Speed ' ' Speed

ommercial Only

Access Time (tA)
in ns

Access Time (tA)
inns

80 Commercial Only

UPDATE1 B 5



IDT72511/21 Data Book B, Section 6.20, Page 3

PIN DISCRIPTION
Symbol Name Vo - Description

R/Wa Read/Write A| 1 | This pin controls the read or write direction of Port A. When CS: is LOW and R/Wa is HIGH,
data is read from Port A o falling edge of DSA. When CSa is LOW and R/Wa is LOW, data
is written into Port A on th dge of DSA.

IDT72511/21 Data Book B, Section 6.20, Page 13

DC ELECTRICAL CHARACTERISTICS ‘
(Commercial: Vcc =5V + 10%, TA = 0°C to +70°C; Military: Vcc = 5V + 10%, TA =-55°C to +125°C)

IDT72511L IDT72511L
IDT72521L IDT72521L
Commercial Military
tA = 35, 40, 50, 80ns tA = 40, 50, 80ns
Symbol Parameter Min. Min. Typ. Max.
lcc2® | Average Standby Current (Re= W=D = —
VIH) :
NOTES:

3. Measurements are made with outputs open

IDT72511/21 Data Book B, Section 6.20, Page 14

AC ELECTRICAL CHARACTERISTICS
(Commercial: VCC = 5V £ 10%, TA = 0°C to + 70°C; Military: Vcc = 5V £ 10%, TA = -55°C to + 125°C)

Commercial Commercial and Military
IDT72511L35 | IDT72511L40 | IDT72511L50 | IDT72511L80
IDT72521L35 | IDT72521L40 | IDT72521L50 | IDT72521L80 Timing
Symbol Parameter Min. | Max. | Min. | Max. | Unit Figure
tabH(") | Data hold time 5 C— 10 — ns | 11,12,14,15
NOTE:

1. The minimum data hold time is 5ns (10ns for the 80ns speed grade) when writing to t

IDT72511/21 Data Book B, Section 6.20, Page 15

AC ELECTRICAL CHARACTERISTICS
(Commercial: VCCc =5V + 10%, TA = 0°C to + 70°C; Military: Vcc = 5V + 10%, TA =-55°C to + 125°C)

Commercial ) Commercial and Military

IDT72511L35 | IDT72511L40 | IDT72511L50 | IDT72511L80

IDT72521L35 | IDT72521L40 | IDT72521L50 | IDT72521L80 Timing
Symbol Parameter Max. | Min. Max. Min. Max. | Unit Figure

Data hold time

5 — 10 —
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IDT72511/21 Data Book B, Section 6.20, Page 16

AC ELECTRICAL CHARACTERISTICS

(Commercial: VcCc = 5V + 10%, TA = 0°C to + 70°C; Military: Vcc = 5V £ 10%, TA

=-55°C to + 125°C)

Commercial Commerclal and Military
IDT72511L35 | IDT72511L40 | IDT72511L50 | IDT72511L80
IDT72521L35 | IDT72521L40 | IDT72521L50 { IDT72521L80 Timing
Symbol Parameter Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit Figure
PROGRAMMABLE I/0 TIMING
tpPios Programmable 1/0 set- 10 — ns 19
up time
tPIOH Ffrogrammable 1/0 hold 10 — ns 19
time
BYPASS TIMING
tBYD Bypass delay ns 16
taBYDV Bypass data valid time ns 16
from DSA

FLAG TIMING

tREF Read clock edge to — 35 — — 45 — 60 ns | 14,15, 20, 22
Empty Flag asserted

tWEF Write clock edge to — 35 —_ —_ 45 — 60 ns 14, 15, 20, 22
Empty Flag not asserted

tRFF Read clock edge to Full — 35 — — 45 — 60 ns 14, 15, 21, 23
Flag not asserted

tWFF Write clock edge to Full — 35 — — 45 — 60 ns 14, 15, 21,23
Flag asserted .

tRAEF Read clock edge to — 50 — — 60 — 75 ns 20, 22
Aimost-Empty Flag
asserted

tWAEF Write clock edge to — 50 — — 60 — 75 ns 20, 22
Almost-Empty Flag not
asserted

tRAFF Read clock edge to — 50 — — 60 — 75 ns 21,23
Almost-Full Flag not
asserted

tWAFF Write clock edge to — 50 — — 60 — 75 ns 21,23
Almost-Full Flag
asserted

IDT72511/21 Data Book B, Section 6.20, Page 27
ORDERING INFORMATION
XX
Speed

35 Commercial Only

Access Time (tA)
inns
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IDT7030SA/LA/7040SA/LA Data Book B, Section 7.2, Page 2

PIN CONFIGURATIONS

2690 drw 02
TOP VIEW

IDT7030SA/LA/7040SA/LA Data Book B, Section 7.2, Page 3

DC ELECTRICAL CHARACTERISTICS OVER THE
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(" (vcc = 5.0V + 10%)

7030 x 202 | 7030 x 25| 7030 x 35  |7030 x 451
7040 x 202 | 7040 x 25| 7040 x 35 |7040 x 45

Symbol Parameter Test Condition Version | Typ. Max. |Typ. Max. | Typ.. Max. | Typ. Max.| Unit
IsB4 Full Standby Current |One Port CEL or Mil. SA| — — |50 170 [ 45 150 { 40 140 | mA
(One Port — All CER2Vce - 0.2V LA| — — 46 135 | 42. 115 35 . 105 .
CMOS Level Inputs, | VIN2Vce -0.2V or Com'l. SA| 50 160 | 50 150 | 45 135 — —

LA | 46 125146 115 | 42 105 | — —

f=008)

IDT7030SA/LA/7040SA/LA Data Book B, Section 7.2, Page 6

TIMING WAVEFORM OF READ CYCLE NO. 2, EITHER SIDE(3)

tACE

OE \\

lt———tLZ —>]

JON

[

DATAout

tLz
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IDT7030SA/LA/7040SA/LA Data Book B, Section 7.2, Page 9

AC ELECTRICAL CHARACTERISTICS OVER THE
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE®

7030 x 2019 | 7030 x 25 7030x35 | 7030 x 451
7040 x 2019 | 7040 x 25 7040 x 35 | 7040 x 45@
Symbol Parameter Min. Max. | Min. Max. | Min. Max. | Min. Max. | Unit
Busy Timing (For Master IDT7030 Only)
tDDD | Write Data Valid to Read Data Delay® — 35 | — 45 | — 55 | ns
Busy Timing (For Slave IDT7040 Only)
toDD | Write Data Valid to Read Data Delay'® — 35 l — 45 I — 55 I ns

IDT7030SA/LA/7040SA/LA Data Book B, Section 7.2, Page 15

TABLE Il - ARBITRATION(2)

Left Port Right Port Flags!"
CEL AoL-AsL CER AoR-AgR Function
LL5R =AOR-A9R LL5R =AOL-A9L
IDT7010S/L/70104S/L Data Book B, Section 7.3, Page 2
PIN CONFIGURATIONS
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IDT7MB1006/1008 Data Book B, Section 8.7, Page 1

PIN CONFIGURATION (1:2)

.67 1320 o 66
. 68 ' 131e ¢ 65
.69

.70 R_BUSY(0)
o7 R_A(0)
72 L RA@Q)
73 L/

.74

»75 L

.76

77

« 78 L_A(11)

o 79 L_A(13)

°80 L

o 81

82

.83

e84 Voo . Vee
e85 L RCS
.86 R_AW
o 87 L| R_I/0(0)
.88 R_II0(2)
. 89 R_BUSY(6)
* 90 L_lIO(5) R_IO(4)
* 91 LO@) R_VO(6)
« 92 GND GND
o 93 L_LO(9) R_/O(8)
e 94 L VO(11) R_lO(10)
« 95 L_VO(13) R_IO(12)
o 96 L_VO(15) R_O(14)
* 97 Vce Vee
* 98 GND R_BUSY(7)
o 99 GND GND

©@NDG AN -

IDT7M1006/1008 Data Book B, Section 8.7, Page 4

DC ELECTRICAL CHARACTERISTICS
(Vee=5.0V + 10%, TA=0°C to +70°C)

IDT7MB1006 IDT7MB1008
Symbol Parameter Test Conditions Min. Max. Min. Max.
VoL Output Low Voltage Vee = Min. loL = 4mA — 0.4 o 0.4
VOH Output High Voltage Vce = Min. IOH = -4mA 2.4 — 2.4 —
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IDT7M1006/1008 Data Book B, Section 8.7, Page 5

AC ELECTRICAL CHARACTERISTICS
(VGG = 5.0V + 10%, TA = 0°C to +70°C)

Symbol | Parameter Unit
tRC Read Cycle Time ns
tAA Address Access Time ns
tacs® | Chip Select Access Time ns
toE Output Enable Access Time ns
toH Output Hold From Address Change ns
tcrz( | Chip Select to Output in Low Z ns
tcHz™ | Chip Deselect to Output in High Z ns
torz™" . | Output Enable to Output in LowZ ns
tonz{ | Output Disable to Output in High Z ns
tru™ | Chip Select to Power Up Time ns
e | Chip Disable to Power Down Time ns
tsop SEM Flag Update Pulse (OF or SEM) ns
twe Write Cycle Time 40 — ns
tcw® | Chip Select to End of Write 35 — ns
taw Address Valid to End of Write 35 s —_ ns
tas1® | Address Set-up to Write Pulse Time - ns
tas2 Address Set-up to CSTime 0 — ns
twp Write Pulse Width 35 — ns
twa® | Write Recovery Time 0 — ns
tow Data Valid to End of Write 30 — ns
oH® | Data Hold Time 0 — ns
tonz™ | Output Disable to Output in High Z — 20 ns
twhz® | Write Disable to Output in High Z — 20 ns
tow(" ¥ | Output Active from End of Write o — ns
tswap | SEM Flag Write to Read Time - 15 — ns
tsPs SEM Flag Contention Window 15 — ns
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IDT7M1006/1008 Data Book B, Section 8.7, Page 6

Read Cycle

Write Cycle
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IDT7M1006/1008 Data Book B, Section 8.7, Page 7
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IDT7MB1006/1008 Data Book B, Section 8.7, Page 8

BUSY Cycle - MASTER MODE®

BUSY Cycle - Slave Mode(®

Port-to-Port Delay Timing

Interrupt Timing

UPDATE1 B 14



IDT7M1002 T e Data Book B, Section 8.9, Page 1

IDT7M1002 e
AC ELECTRICAL CHARACTERISTICS
(Vee = 5V £ 10%, TA = -55°C to +125°C or 0°C to +70°C)

Daté Book B, Section 8.9, Page 4

-45
Symbol | Parameter Max. | Min. | Max. | Unit
Read Cycle
tRC Read Cycle Time — 45 — ns
tAA Address Access Time 40 — 45 ns
tacs® | Chip Select Access Time 40 — 45 ns
tOE Output Enable Access Time 20 — 25 ns
toH Output Hold from Address Change — 3 — ns’
terz(M Chip Select to Output in Low Z — 5 — ns
tcHz(") | Chip Deselect to Output in High Z 15 — 20 ns
toLz®") | Output Enable to Output in Low Z — 5 — ns
toHz{" | Output Disable to Output in High Z 15 — 20 ns
tputh Chip Select to Power Up Time — 0 — ns
tep(" Chip Deselect to Power Up Time 50 — 50 ns
tsop Sem. Flag Update Pulse (OE or SEM) — 15 — ns
Write Cycle
twe Write Cycle Time — 45 — ns
tcw@ Chip Select to End of Write — 40 — ns
taw Address Valid to End of Write — 40 — ns
tAs Address Set-Up Time — 0 — ns
twp Write Pulse Width — 35 — ns
tWR Write Recovery Time — 0 — ns

UPDATE1 B 15



IDT7M1002 | Data Book B, Section 8.9, Page 5

AC ELECTRICAL CHARACTERISTICS
(Ve = 5V + 10%, TA = 55°C to +125°C or 0°C to +70°C)

-45

Symbol | Parameter Min. | Max. | Min. [ Max. | unit
Write Cycle (continued) ‘ ' ; 3
tow Data Valid to End of Write — 25 — ns
tDH Data Hold Time — 0 — ns
toHz" | Output Disable to Output in High Z 15 — 20 ns
twhz!") | Write Disable to Output in High Z 15 — 20 ns
tow(" Output Active from End of Write — 0 — ns
tswaD | SEM Flag Write to Read Time — 10 —_ ns
tsPs - SEM Flag Contention Window — 10 — ns
Busy Cycle-Master Mode®
t8AA___ | BUSY Access Time to Address 30 — 35 ns
tBDA BUSY Disable Time to Address 30 — | 30 ns
tBAC BUSY Access Time to Chip Select 30 — 30 ns
teoc. . | BUSY Disable Time to Chip Deselect 25 — 25 ns
twop® | Write Pulse to Data Delay 60 — 70 ns
tDDD Write Data Valid to Read Data Delay 40 — 50 ns
tAPs® - | Arbitration Priority Set-Up Time — 5 — ns

" tBDD BUSY Disable to Valid Time notee | — | motes | ns |
Busy Cycle-Slave Mode ()
twa? Write to BUSY Input ~ 0 — ns
twH® | Write Hold after BUSY — |25 | — [ ns
twop!®) | Write Pulse to Data Delay 60 — 70 ns
tooD® | Write Data Valid to Read Data Valid 45 — 50 ns
Interrupt Timing ‘
tAs .~ | Address Set-Up Time — 0 — ns
tWR ... | Write Recovery Time — 0 — ns
tiNS - Interrupt Set Time 30 — 35 ns
tINR Interrupt Reset Time 30 — 35 ns

IDT7M1002 0 Data Book B, Section 8.9, Page 7

AC ELECTRICAL CHARACTERISTICS
(Vee = 5V + 10%, TA = 55°C to +125°C or 0°C to +70°C)
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IDT7MP4034 Data Book B, Section 8.22, Page 1

Tl

IDT7MP4034 Data Book B, Section 8.22, Page 3

AC TEST CONDITIONS
Input Pulse Levels ' GND to 3.0V
Input Rise/Fall Times 5ns
Input Timing Reference Levels 1.5V

-| Output Reference Levels
Output Load

2745 1bl 06

IDT7MP4034 Data Book B, Section 8.22, Page 3

AC ELECTRICAL CHARACTERISTICS®
VCC =5.0V + 10%, TA = 0°C to +70°C)

7MP4034Sxe
-20 -25 -35 .45
Symbol | Parameter Min.] Max.] Min.| Max] Min.| Max.] Min.| Max] unit

READ CYCLE

tRC Read Cycle Time 20 — | 25 —| 3 — | 485 —|ns
tAA Address Access Time — 20| — 25| — 3| — 45| ns
tACS Chip Select Access Time — 20| — 25| — 3| — 45| ns
terz (! Chip Select to Output in Low Z 3 — 5 — 5 — 5 — | ns
tcHz (1) | Chip Deselect to Output in High Z — 10| — 13| — ‘20| — 25|ns
toH Qutput Hold from Address Change 3 — 3 — 3 — 3 — | ns
tu (M | Chip Select to Power Up Time 0 —}| o —| o —| 0o —]ns
tep " | Chip Deselect to Power Down Time — 20| — 25| — 3| — 45|ns
WRITE CYCLE

twe Write Cycle Time 20 — | 25 — | 35 — | 45 — | ns
tcw Chip Select to End of Write 17 —| 22 —| 30 — | 40 —|ns
tAW Address Valid to End of Write 17 — | 2 —| 30 — ] 40 —|ns
tAS Address Set-up Time 0 — 0 — 0 — 0 — | ns
twp Write Pulse Width 17 — | 22 —| 30 — | 40 —|ns
tWR Write Recovery Time 0 — 0 — 0 — 0 — | ns
twhz (| Write Enable to Output in High Z — 10| — 13| — 20| — 25|ns
tDw Data to Write Time Overlap 13 — 15 — | 20 — | 25 — | ns
tDH Data Hold from Write Time 0 — 0 — 0 — 0 — | ns
tow (1 Output Active from End of Write 0 — 5 — — — | ns
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' IDT7MB4040 Data Book B, Section 8.26, Page 4

AC ELECTRICAL CHARACTERISTICS® (vcc = 5.0V + 10%, TA = 0°C to +70°C)

7MB4040SxxP -
-20 25 -35 s
Symbol Parameters Min. | Max. Min.Uax. Min. | Max. | Unit
Read Cycle :
tRC Read Cycle Time 20 — 25 — | 35 — | ns
tAA Address Access Time — 20 — 25 | — 35 | ns
tACS Chip Select Access Time — 20 — 25 | — 35 | ns
tcLz( Chip Select to Output in Low Z 3 — 5 — |5 | —1|ns
tcHz!" Chip Deselect to Output in High Z — |10 | —| 18| — 20 | ns
tOH Output Hold from Address Change 3 — 3 — 3 — | ns
tput" Chip Select to Power Up Time 0 — 0 — | o — | ns
tpp(" Chip Deselect to Power Down Time — |20 | — |25 | — | 35 |ns
Write Cycle )
twe Write Cycle Time 20 — 25 — | 35 — | ns
tcw Chip Selection to End of Write 17 — 22 — .1 30 — | ns
1 taw Address Valid to End of Write 17§ — 2| =3 | —|ns
tAS Address Set-up Time 0 — 0 — 0 — | ns
twp Write Pulse Width 17 — 22 — | 30 — | ns
tWR Write Recovery Time 0 — 3 — 3 — | ns
twHz(" Write Enable to Ouput in High Z — 10| — | 18| — 20 | ns
oW Data to Write Time Overlap 13 — 15 — | 20 — | ns
tDH Data Hold from Write Time 0 — 0 — 0 — | ns
tow(! . Output Active from End of Write 0 — 5 — | 5 — | ns
NOTES: ' : 2700 thl 10

1. This parameter is guaranteed by design, but not tested.
2. 15ns, 17ns are preliminary specifications.

IDT7MC4032 Data Book B, Section 8.35, Page 2

PIN CONFIGURATION("
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IDT7MC4032 Data Book B, Section 8.35, Page 5

AC ELECTRICAL CHARACTERISTICS (Continued)
(Vce = 5.0V + 10%, TA = 0°C to +70°C and -55°C to +125°C)

7MC4032S30 7MC4032S540 7MC4032S50
Symbol Parameters Min.J Max. Min. Max. Min. | Max. | Unit
Read Cycle
tRC Read Cycle Time 40 — 50 — ns
tAA Address Access Time — 40 — 50 ns
tACs Chip Select Access Time — 40 —_ 50 ns
tcrzt) Chip Select to Output in Low Z 5 — 5 — ns
toE Output Enable to Output Valid — 22 — 30 ns
torz" Output Enable to Output in Low Z 5 — 5 — ns
tenz(! Chip Deselect to Output in High Z — 17 — 18 ns
tonz(" Output Disable to Output in High Z — 17 — 18 ns
tOH Output Hold from Address Change 5 —_ 5 — ns
teu( Chip Select to Power Up Time 0 — 0 — ns
tep(" Chip Deselect to Power Down Time — 40 — 50 ns
Write Cycle
twe Write Cycle Time 35 — 45 — ns
tcw Chip Selection to End of Write 28 — 38 — ns
taw .Address Valid to End of Write 30 — 40 - ns
tAs Address Set-up Time 2 — 2 —_ ns
twp Write Pulse Width 28 — 38 — ns
tWR Write Recovery Time 0 — 0 —_ ns
twhz(" Write Enable to Ouput in High Z — 12 — 17 ns
tow Data to Write Time Overlap 17 — 23 — ns
tDH Data Hold from Write Time — 0 — ns
tow(") Output Active from End of Write — 5 — ns
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IDT7MP4031 Data Book B, Section 8.36, Page 3

" DATAouT

Q
ATAA

_i_-_ Zo =50Q JT_ 500 (Typical, ns) 5 ——
44

1.5V T

2 —f—

drw C1
11—
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|
T
2040 60 8 100 120 140 160 180 200

CAPACITANCE (pF)

IDT7MP4031 Data Book B, Section 8.36, Page 5

AC ELECTRICAL CHARACTERISTICS
(Vce = 5V + 10%, TA = 0°C TO +70°C)

Symbol | Parameter

Read Cycle

tRC Read Cycle Time

tAA” | Address Access Time

tacs Chip Select Access Time
toLzy, 21 Chip Select to Output in Low Z
tOE Output Enable to Output Valid

torz(" Output Enable to Output in Low Z
tcHz(M Chip Deselect to Output in High Z
toHz(") Output Disable to Output in High Z

tOH Output Hold from Address Change
Write Cycle

twe Write Cycle Time

tcw. _Chip Select to End of Write

taw Address Valid to End of Write
tAS Address Set-up Time

twp Write Pulse Width

tWR Write Recovery Time

twhz{" | Write Enable to Output in High Z
tow Data to Write Time Overlap

toH . | Data Hold from Write Time
tow!V | Output Active from End of Write
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IDT7MP4036 Data Book B, Section 8.39, Pégé 3

DATAOUT (]
= Z0-50Q =

ATAA
(Typical, ns) 5 ——

I

50Q

1.5V 81—

drw C1

T
80

100 120 140 160 180 200

CAPACITANCE (pF)

IDT7MP4036 . Data Book B, Section 8.39, Page 4

AC ELECTRICAL CHARACTERISTICS
(Vce = 5V +10%, TA = 0°C TO +70°C)

7MP4036BxxZ, 7MP4036BxxM

Symbol | Parameter Unit
Read Cycle

tRC Read Cycle Time ns
tAA Address Access Time ns
tACs Chip Select Access Time ns
terz(" Chip Select to Output in Low Z ns
tOE Output Enable to Output Valid ns
toLzt") | Output Enable to Output in Low Z ns
tcHzt") | Chip Deselect to Output in High Z ns
tonz!" | Output Disable to Output in High Z ns
tOH Output Hold from Address Change ns
Write Cycle

twe Write.Cycle Time ns
tcw Chip Select to End of Write ns
taw Address Valid to End of Write ns
tAS Address Set-up Time ns
twp Write Pulse Width ns
tWR Write Recovery Time ns
twhz(" | Write Enable to Output in High Z ns
tow Data to Write Time Overlap ns
DH Data Hold from Write Time ns
tow( | Output Active from End of Write ns
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IDT7MP4036 Data Book B, Section 8.39, Page 3

DATAouTt

_(l)_ i A s |
= Z0=50Q = 500 (Typical, ns) T
3]

1.5V .

drw C1 1 ——

20 40 60 8 100 120 140 160 180 200

CAPACITANCE (pF)

IDT7MP4045 ’ ’ Data Book B, Section 8.40, Page 4

AC ELECTRICAL CHARACTERISTICS
(Vce = 5V £10%, TA = 0°C TO +70°C)

7MP4045BxxZ, 7MP4045BxxM

Symbol | Parameter Unit
Read Cycle

tRC Read Cycle Time ns
tAA Address Access Time ns
tACS Chip Select Access Time ns
teLz(! Chip Select to Output in Low Z ns
tOE Output Enable to Output Valid ns

" torz" | Output Enable to Output in Low Z ns

tchz(" " | Chip Deselect to Qutput in High Z ns |
tonz!" | Output Disable to Output in High Z ns
toH Output Hold from Address Change ns
Write Cycle
twe Write Cycle Time ns
fcw Chip Select to End of Write ns
tAW Address Valid to End of Write ns
tAs | Address Set-up Time ns
twp Write Pulse Width ns
tWR Write Recovery Time ns
twrz{" | Write Enable to Output in High Z ns
tow | Data to Write Time Overlap ns
toH | Data Hold from Write Time ns
tow(!) Output Active from End of Write ns_ |
NOTES: ) : ’ 2703 tbl 09

1. This parameter is guaranteed by design, but not tested.
2. Preliminary specifications only.
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IDT7MP4045 / v Data Book B, Section 8.40, Page 3

;3
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CAPACITANCE (pF)

IDT7MP4045 Data Book B, Section 8.40, Page 5

AC ELECTRICAL CHARACTERISTICS
(Vce = 5V +10%, TA = 0°C TO +70°C)

7MP4045SxxZ, 7MP4045SxxM
-25 -30 -35 -45

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

tRC Read Cycle Time 25 — 30 — 35 — 45 — ns
tAA Address Access Time — 25 — 30 — 35 — 45 ns
tACS Chip Select Access Time — 25 — 30 — 35 — 45 ns
tctz | Chip Select to Output in Low Z 5 — 5 — 5 — 5 — ns
tOE Output Enable to Output Valid — 12 — 15 — 18 — 23 ns
toLzl" | Output Enable to Output in Low Z 0 — 0 — 0 — 0 — ns
tciz" | Chip Deselect to Output in High Z — | 12] — 115 — [ 18] — | 20 ns
torz{" Output Disable to Output in High Z — 10 — 10 — 10 — 10 ns
toH Output Hold from Address Change 3 — 3 — 5 — 5 — ns
tpyt! Chip Select to Power-Up Time 0 — 0 — 0 — 0 — ns
tpp!" Chip Deselect to Power-Down Tim — | 25| — |8 | —| 3| —| 4 ns
Write Cycle

twe Write Cycle Time 25 — 30 — 35 — 45 — ns
tcw Chip Select to End of Write 20 — 25 — 30 — 40 — ns
taw Address Valid to End of Write 20 — 25 — 30 — 40 — ns
tAs Address Set-up Time 0 — 0 — 0 — 0 — ns
twp Write Pulse Width 20 — 25 — 30 — 35 — ns
tWR Write Recovery Time 0 — 0 — 0 — 0 — ns
twrz(" | Write Enable to Output in High Z — 15 — 18 — 20 — 23 ns
tDw Data to Write Time Overlap 15 — 17 — 20 — 25 — ns
tDH Data Hold from Write Time — 0 — 0 — 0 — ns
tow!) | Output Active from End of Write o| —| o f =} o —| o] — ns

NOTES: 2703 tbl 09

1. This parameter is guaranteed by design, but not tested.
2. Preliminary specifications only.
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1 1991 SPECIALIZED MEMORIES DATA BOOK | Changes to Full Data Sheets

‘The following section contains full data sheets that ap-

" peared in the 1991 SPECIALIZED MEMORIES Data
Book. These data sheets had changes to 50% or more of
the overall contents and are now considered new. Refer
to the bar at the top of each page to see where that page
can be found in the 1991 SPECIALIZED MEMORIES
Data Book.
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IDT10/100/101494 Data Book B, Section 5.4, Page 1
HIGH-SPEED BiCMOS dbrores
ECL STATIC RAM IDT101494
: 64K (16K x 4-BIT) SRAM
Integrated Device Technology, Inc.
FEATURES: DESCRIPTION:

16,384-words x 4-bit organization

Address access time: 5/6/7/8/10/15

Low power dissipation: 700mW (typ.)

Guaranteed Output Hold time

Fully compatible with ECL logic levels

Separate data input and output

JEDEC standard through-hole and surface mount
packages

The IDT10494, IDT100494 and 101494 are 65,536-bit
high-speed BICEMOS™ ECL static random access memo-
ries organized as 16K x 4, with separate data inputs and
outputs. All I/Os are fully compatible with ECL levels.

These devices are part of a family of asynchronous four-
bit-wide ECL SRAMs. The devices have been configured to
follow the standard ECL SRAM JEDEC pinout. Because they
are manufactured in BICEMOS™ technology, however, power
dissipation is greatly reduced over equivalent bipolardevices.

The asynchronous SRAMs are the most straightforward to
use because no additional clocks or controls are required:
DataouT is available an access time after the last change of
address. To write data into the device requires the creation of
a Write Pulse, and the write cycle disables the output pins in
conventional fashion.

The fast access time and guaranteed Output Hold time
allow greater margin for systemtiming variation. DataIN setup
time specified with respect to the trailing edge of Write Pulse
eases write timing allowing balanced Read and Write cycle

times.
FUNCTIONAL BLOCK DIAGRAM
Ao
. °
° .
N pecoper | e 65,536-BIT --— \VCC
. . MEMORY ARRAY - \EE
° [
° [
A13
lo o o o o]
Do - — Qo
D1 - SENSE AMPS p Q1
AND READ/WRITE
D2 CONTROL [ Q2
D3 Qs
p— *—
WE
cs
2764 drw 01
BIiCEMOS s a trademark of Integrated Device Technology, Inc.
COMMERCIAL TEMPERATURE RANGE MAY 1991
DSC-8002/3

© 1991 Integrated Device Technology, Inc.
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IDT10/100/101494 ' Data Book B, Section 5.4, Page 2

PIN CONFIGURATION
Do [ 1 ~ 281 CS
D1 2 27 [1 WE
D2 s 26 [ 1 NC
D3 [ 4 251 A3
Qo s 24 [1 As2
Q1 Os 231 A1
Vec O 7 22 A1o
Vee [ s 21 VEee
Q2 [Oo 20 (1 Ao S
Qs [] 10 191 As 2764 drw 03 2764 drw 04
Ao O 11 181 A7
A1 [ 12 171 As .
A2 [ 13 16 |1 As 400-Mil-Wide 300-Mil-Wide
Az [ 14 15[ As CERAMIC PACKAGE PLASTIC SOJ PACKAGE
2764 drw 02 028 Y28
DIP/SOJ
TOP VIEW
PIN DESCRIPTIONS LOGIC SYMBOL
Symbol Pin Name
Ao through A13 Address Inputs L1
Do through D3 Data Inputs Do D1 D2 Do
Qo through Q3 Data Outputs ‘ ] 2?
WE Write Enable Input A2
CS Chip Select Input (Internal pull down) ] 23
VEE More Negative Supply Voltage ] A; Qol—
Vee Less Negative Supply Voltage —As Q1 j—
2764 bl 01 ) — A7 Q2f—
—As Q3fj—
—As
— A0
— A1
AC OPERATING RANGES(" —Ar2
Vo VEE Temperature A -
10K | -5.2V +5% 0 TO 75°C, air flow exceeding 2 m/sec WE CS
100K| -4.5V +5% 0 TO 85°C, air flow exceeding 2 m/sec 9 ? 2764 drw 05
101K| -4.75V to -5.46V| 0 TO 75°C, air flow exceeding 2 m/sec 16K x 4
NOTE: 2764 b1 02 SRAM
1. Referenced to Vcc
CAPACITANCE (TA=+25°C, f=1.0MHz) TRUTH TABLE(")
DIP S0J cs WE Dataout Function
Symbol Parameter Typ. |Max. | Typ. |Max. | Unit H X L Deselected
CiN Input 4 - 3 - pF L H RAM Data Read
Capacitance L L L Write
Cout [ Output 6 - 3 - pF NOTE: 2764 bl 04
Capacitance 1. H=High, L=Low, X=Don't Care
764 tbl 03
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IDT10/100/101494 Data Book B, Section 5.4, Page 3

ECL-10K ABSOLUTE MAXIMUM RATINGS("

Symbol Rating Value Unit
VTERM | Terminal Voltage +0.5t0 -7.0 \
With Respect to GND
TA Operating Temperature 0to +75 °C
TBIAS Temperature Under Bias -55t0 +125 | °C.
TsTG Storage Ceramic 6510 +150 | °C :
Temperature Plastic -551t0 +125 '
PT Power Dissipation 1.5 w
lout DC Output Current (Output -50 mA
High)
NOTE: 2764 tl 05
1. Stresses greater than those listed under ABSOLUTE MAXIMUM

RATINGS 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 not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability.

ECL-10K DC ELECTRICAL CHARACTERISTICS
(VEE = -5.2V, RL=50Q fo -2.0V, TA = 0 to +75°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Conditions Min. (B) | Typ." | Max.(A)| Unit TA
VoH Output HIGH Voltage VIN=VIHAor VILB -1000 -840 mV 0°C
-960 -885 -810 25°C
-900 -720 75°C
VoL Output LOW Voltage VIN=VIHAOr ViLB -1870 -1665 mV 0°C
-1850 - -1650 25°C
-1830 -1625 75°C
VoHe Output Threshold HIGH Voltage VIN=ViHBoOr ViLA -1020 mV 0°C
-980 - - 25°C
‘ | -920 . 75°C
VoLc Output Threshold LOW Voltage ViIN=VHBoOr Vita -1645 mV 0°C
- — -1630 25°C
-1605 75°C
VIH Input HIGH Voltage ‘ Guaranteed Input Voltage -1145 -840 mV 0°C
High for All Inputs 1105 |- - -810 25°C
-1045 -l 720 75°C
ViL Input LOW Voltage . Guaranteed Input Voltage -1870 ) . -1490 mV 0°C
Low for All Inputs : -1850 - -1475 25°C
-l -1830 -1450 .| 75°C
T Input HIGH Current VIN=VIHA [CS - - 220 pA -
Others - - 110 pA -
I Input LOW Current VIN=ViB |CS 0.5 - 170 pA -
Others -50 - 90 pA -
IEe Supply Current All Inputs and Outputs -190 -130" - mA -
: Open

NOTE: ‘ 2764 ol 06
1. Typical parameters are specified at VEE =-5.2V, Ta = +25°C and maximum loading. : ’

UPDATE1 B 28



IDT10/100/101494 Data Book B, Section 5.4, Page 4

ECL-100K ABSOLUTE MAXIMUM RATINGS("

Symbol Rating Value Unit

VTERM | Terminal Voltage +0.510 -7.0 \
With Respect to GND

TA Operating Temperature 0to +85 °C

TBIAS Temperature Under Bias -55t0 +125 | °C

TstG Storage Ceramic -65t0 +150 | °C
Temperature Plastic -55to +125

PT Power Dissipation 1.5 w

lout DC Out mput Current (Output -50 mA
High)

NOTE: 2762 tbl 07

-

. Stressesgreater than those listed under ABSOLUTE MAXIMUM RATINGS
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 not

implied. Exposure to absolute maximum rating conditions for extended
periods may affect reliability.

ECL-100K DC ELECTRICAL CHARACTERISTICS
(VEE = -4.5V, RL=50Q to -2.0V, TA = 0 to +85°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Conditions Min. (B) Typ" | Max.(A) Unit
VoH Output HIGH Voltage VIN=VIHAor VILB -1025 -955 '~ -880 mV
VoL Output LOW Voltage VIN=VIHAOr VILB -1810 -1715 -1620 mV
VoHc Output Threshold HIGH Voltage VIN=VIHBoOr VILA ' -1035 - - mV
VoLc Output Threshold LOW Voltage VIN=VIHBoOr VILA - - -1610 mV
VIH Input HIGH Voltage Guaranteed Input Voltage -1165 - -880 mV

High for All Inputs
ViL Input LOW Voltage Guaranteed Input Voltage -1810 - -1475 mV
Low for All Inputs
I Input HIGH Current VIN=ViHA |CS - - 220 pA
Others - - 110
L Input LOW Current VIN=Vie |CS 0.5 - 170 RA
Others -50 - 90
IEE Supply Current All Inputs and Outputs -170 -110 - mA
Open
NOTE: 2762 bl 08

1. Typical parameters are specified at VEE =-4.5V, TA = +25°C and maximum loading.
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ECL-101K ABSOLUTE MAXIMUM RATINGS("

Symbol Rating Value Unit
VTERM | Terminal Voltage +0.5t0 -7.0 Vv
With Respect to GND
TA Operating Temperature 0to +75 °C
TeIAS Temperature Under Bias -55t0 +125 | °C
Tsta Storage Ceramic -65t0 +150 | °C
Temperature Plastic -55to0 +125
PT Power Dissipation 1.5 w
lout DC Out mput Current (Output -50 mA
High)
NOTE: 2763 bl 09
1. Stresses greater than those listed under ABSOLUTE MAXIMUM

RATINGS 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 not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability.

ECL-101K DC ELECTRICAL CHARACTERISTICS
(VEE = -5.2V, RL=50Q t0 -2.0V, TA =0 to +75°C, air flow exceeding 2 m/sec)

Symbol Parameter ‘Test Conditions Min. (B) Typ.D Max. (A) | Unit
VoH Output HIGH Voltage VIN=VIHAOr VILB -1025 -955 -880 mV
VoL Output LOW Voltage VIN=VIHA or VLB -1810 -1715 -1620 mV
VoHc Output Threshold HIGH Voltage | V.IN=VIHBOr ViLA -1035 - Co- mV
VoLc Output Threshold LOW Voltage VIN=VHBoOr ViLa - - -1610 mV
VIH Input HIGH Voltage = Guaranteed Input Voltage -1165 - -880 mV

High for All Inputs
ViL Input LOW Voltage | Guaranteed Input Voltage -1810 L= -1475 mV
Low for All Inputs
liH - Input HIGH Current VIN=VIHA {CS - - 220 pA
) Others - - 110
(T8 Input LOW Current VIN=VIB |CS 0.5 - 170 pA
) Others -50 - 90
Iee Supply Current gl:);r:]puts and Outputs 190 130 — mA
NOTE: ) 2763l 10

1. Typical parameters are specified at VEE =-5.2V, TA = +25°C and maximum loading.
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IDT10/100/101494 Data Book B, Section 5.4, Page 6
AC TEST LOAD CONDITION AC TEST INPUT PULSE
Vce (GND)
I DATAGLY A 80%
1.7V 20%
500 30pF* ' .

1

tR =tF =2.0ns typ.
Note: All timing measurements are

0.01pF I VEE 2.0v 7 referenced to 50% input levels.
L *Includes probe and
- jig capacitance
2764 drw 06 2764 drw 07
RISE/FALL TIME
Symbol Parameter Test Condition Min. Typ. Max. Unit
tR Output Rise Time - - 2 - ns
tF Output Fall Time - - 2 - ns
2764 tl 11
FUNCTIONAL DESCRIPTION
The IDT10494, IDT100494 and IDT101494 BiCMOS ECL  WRITE TIMING

static RAMs (SRAM) provide high speed with low power
dissipation typical of BICMOS ECL. These devices follow the
conventional pinout and functionality for 16K x 4 ECL SRAMs.
The ECL-101K meets electrical specifications that combine
the ECL-100K temperature and voltage compensated output
levels with the high-speed of ECL-10K VEE compatibility
(-5.2V).

READ TIMING

The read timing on these asynchronous devices is straight-
forward. DataourT is held low until the device is selected by
Chip Select (CS). Then Address (ADDR) settles and data
appearsonthe output aftertime tAA. Note that DataouT s held
fora shorttime (toH) afterthe address beginsto change forthe
next access, then ambiguous data is on the bus until a new
time tAA.

To write data to the device, a Write Pulse need be formed
on the Write Enable input (WE) to control the write to the
SRAM array. While CS and ADDR must be set-up when WE
goes low, DataIN can settle afterthe falling edge of WE, giving
the datapath extra margin. Data is written to the memory cell
at the end of the Write Pulse, and addresses and Chip Select
must be held after the rising edge of the Write Pulse to ensure
satisfactory completion of the cycle. o

DataouT is disabled (held low) during the Write Cycle. If CS
is held low (active) and addresses remain unchanged, the
DataOUT pins will output the written data after “Write
Recovery Time” (tWR).

Because of the very short Write Pulse requirement, these
devices can be cycled as quickly for Writes as for Reads.
Balanced cycles mean simpler timing in cache applications.

UPDATE1 B
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IDT10/100/101494 Data Book B, Section 5.4, Page 7

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range)

10494S5 | 10494S6 10494S7 | 10494S8 |10494S10 |10494S15
100494S5 | 100494S6 | 100494S7 | 100494S8 [100494S10 (100494515
Test 101494S5 | 101494S6 | 101494S7 | 101494S8 |101494S10 [101494S15
Symbol Parameter(") Condition | Min. | Max.| Min. | Max.| Min. | Max. [ Min.| Max.| Min. | Max.| Min.| Max.| Unit
READ CYCLE
tacs Chip Select Access — — | 25| — 3 — 3 — 5 — 5 —_ 5 ns
Time
tRCs Chip Select Recovery — — | 25| — 3 — 3 — 5 — 5 — 5 ns
Time
tAA Address Access Time - — — 5 —_— 6 — 7 — 8 — | 10| — 15 | ns
toH Data Hold from Address — 2 — 3 — 3 — 3 — 3 — 3 — | ns
| Change
NOTE: 2764 tbl 12
1. Input and Output reference level is 50% point of waveform.
READ CYCLE GATED BY CHIP SELECT
[
tAcs tRcs
DATAout
2764 drw 08
READ CYCLE GATED BY ADDRESS
ADDR
tAA |
l‘* toH
VWWWWWWWWWWWY
DATAout ’A‘A‘A‘A‘A‘A‘A‘A‘A‘A‘A‘A‘A‘A’A’A’
2764 drw 09
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AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range)

10494S5 10494S6 10494S7 | 10494S8 |10494S10 | 10494515
100494S5 | 100494S6 | 100494S7 | 100494S8 |100494S10 |100494S15
Test 101494S5 | 101494S6 101494S7 | 101494S8 [101494S10 |101494S15
Symbol Parameter(" Condition | Min. | Max.| Min. | Max.| Min.| Max. | Min.| Max.| Min.| Max.| Min.| Max.| Unit
WRITE CYCLE
tw Write Pulse Width tWsA=min. | 4 — 5 — 6 — 7 — 8 —_ 10| — | ns
twsD Data Set-up Time —_ 0 — 0 — 0 —_ 0 —_ 0 —_ 2 — | ns
twsp2? | Data Set-up Time to — 4 | —| 5| —| 5| —|5s5|—|5| —]| 5} —| ns
WE High

twsa Address Set-up Time twsA-min. 0 — 0 — 0 — 0 — 0 — 2 — ns
twscs | Chip Select Set-up Time — 0 — 0 — 0 — 0 — 0 — 2 — | ns
tWHD Data Hold Time — 1 — 1 — 1 — 1 — 2 — 3 —_ ns
tWHA Address Hold Time — 1 — 1 — 1 — 1 — 2 — 3 — ns
twHcs | Chip Select Hold Time — 1 — 1 — 1 — 1 — 2 —_ 3 — | ns |
tws Write Disable Time — — — — — — — ns
twr® | Write Recovery Time — — — — — — — ns
NOTES: 2764 1 13

1. Input and Output reference level is 50% point of waveform.
2. twsp is specified with respect to the falling edge of WE for compatibility with bipolar part specifications, but this device actually only requires twsb2 with

respect to rising edge of WE .

3. twR is defined as the time to reflect the newly written data on the Data Outputs (Qo to Q3) when no new Address Transition occurs.

WRITE CYCLE TIMING DIAGRAM

o5 XXXOAURKXXXXRXRR) @XXXXXM
oo XXXXURXXXKXRON)

oaran XXXXXXRRXCUOOURNN)

WE ) g
oaracur - XXXXCOOOOXXXXXXRRCCHNN)

2764 drw 10
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ORDERING INFORMATION

IDT XXX : X XX X X
Device Type  Architecture ~ Speed = Package Process/
Temp. Range

Blank Commercial 0°C to +756°C

| © Sidebraze DIP

| v Plastic SOJ
5
6
g Speed in Nanoseconds
10
15

| s Standard Architecture

10494 64K (16K x 4-bits) BICMOS
ECL-10K Static RAM

100494 64K (16K x 4-bits) BICMOS
ECL-100K Static RAM

101494 64K (16K x 4-bits) BICMOS
ECL-101K Static RAM

2764 drw 11
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128K x 8 PRELIMINARY

64K x 8 . IDT7M1001

CMOS DUAL-POR IDT7M1003
Integrated Device Technology, Inc. STATIC RAM MODU LE

FEATURES

* High density 1M/512K CMOS dual-port static RAM
module

Fast access times: o

— commercial - 25, 30, 35, 40, 50, 65ns

— military - 35, 40, 50, 65, 80ns

Fully asynchronous read/write operation from either port
Full on-chip hardware support of semaphore signaling
between ports

Surface mounted LCC (leadless chip carriers) compo-
nents on a 64-pin sidebraze DIP (Dual In-line Package)
Multiple Vcc and GND pins for maximum noise immunity
Single 5V (+10%) power supply

Input/outputs directly TTL compatible

PIN CONFIGURATION(": 2

~—

-hardware port arbitration is not needed.

DESCRIPTION:

The IDT7M1001/IDT7M1003 is a 128K x 8 /64K x 8 high-
speed CMOS dual-port static RAM module constructed on a
multilayer ceramic substrate using eight IDT7006 (16K x 8)
dual-port RAMs and two IDT FCT138 decoders or depopu-
lated using only four IDT7006s and two decoders.

This module provides two independent ports with separate
control, address, and 1/0 pins that permit independent and
asynchronous access for reads or writes to any location in
memory. System performance is enhanced by facilitating
port-to-port communication via semaphore (SEM) “hand-
shake”signaling. The IDT7M1001/1003 module is designed
to be used as stand-alone dual-port RAM where on-chip
It is the users
responsibility to ensure data integrity when simultaneously
accessing the same memory location from both ports.

The IDT7M1001/1003 module is packaged on a multilayer

R",gﬁ ] ] o 5‘ o co-fired ceramic 64-pin DIP (Dual In-line Package) with di-
OEL 3 62 [1 OER mensions of only 3.2"x 0.62"x 0.38". Maximum accesstimes
csSL L4 61 ] CSr as fast as 25ns over the commercial temperature range and
5Eﬂ)t= g gg L] %ERM R 35ns over the military temperature range are available.
AILLl7 58 [] A1R All inputs and outputs of the IDT7M1001/1003 are TTL
GNDL] 8 57 [ A2r compatible and operate from a single 5V supply. Fully
22'- L ?o gg = ﬁg: asynchronous circuitry is used, requiring no clocks or refresh-
d 1 24 0 Asm ing for operation of the module.
AsL[] 12 53 [ AeR All IDT military module semiconductor components are
AsLL] 13 gf L] ﬁm manufacured in compliance with the latest revision of MIL-
ﬁgt= }g 20 5 Aon STD-883, Class B, making them ideally suited to applications
AAQL: g 23 z ﬁwn demanding the highest level of performance and reliability.
10LL] [ AR
AnL[] 18 47 [J A12R
'212"; 19 460 ﬁmn PIN NAMES
R
A}fﬁ O] 3‘1’ 2‘51 M A:;R Left Port Right Port Description
o 2 asaenr A(@-161L | A(0-16)R Address Inputs
l/OoL[] 24 41 [0 1/Oor /O (0-7)L 1/0 (0-7)R Data Inputs/Outputs
:;8&: gg g(g) = :;8;3 R/WL RWR Read/Write Enables
I0aL] 27 38 [ I/03R CSL CSR Chip Select
:58:::= gg gg L] {58;2 OFL OER Output Enable
1/06L 30 35 [ I/OsR SEML SEMR Semaphore Control
1107 31 34 ] 1/07r Vce Power
GND[]
32 33 [ ee GND Ground
DIP 2803 drw 01 2803 tbl 01
TOP VIEW
NOTE:
1. For module dimensions, please refer to the module drawings in the
packaging section.
2. For the IDT7M1003 (64K x 8) version, Pins 23 & 43 must be connected
to GND for proper operation of the module.
CEMOS is a of I Device Technology, Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES APRIL 1991
©1991 Integrated Device Technology, Inc. DSC-7066/1
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FUNCTIONAL BLOCK DIAGRAM

7M1001
7006 7006 7006 7006
R e e R — —r—_ e RIOO-7
CSL CSRI-7} |[H CSt “C& [HCSsL CRIT|[[H CSL CSm
L_A16 T i | - T T T |
L_A15 1 - v
L At4 i R_RW
—«—R_OE
<«— R_A0-13
LTS R 74FCT138 .
74FCT138 RS
L_A0-13 —»
LOE —» i
LRW — 101 | R Al4
- . ] R_A15
| | [ T | I R_A16
L_V00-7 Cst csr || cs. e || cs. e | {L]cst  Cse
7006 7006 7006 7006
L_SEM R R_SEM
2803 drw 02
7M1003
«  RIO07
L_AI5 _
L_Al4 R RW
«— ROE
R_A0-13
LS |  74FCTi38
74FCT138 RGOS
L_A0-13
L_OE >
LR —» J | |: R Al4
- . ] . R_A15
| | [ I I 1 1
L_loo-7 cs. cse | |Hes empH| | ewmH | | %5 Tse
7006 7006 7006 7006
L_SEM - R_SEM

2803 drw 03
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ABSOLUTE MAXIMUM RATINGS(" RECOMMENDED OPERATING
Symbol Rating Commercial Military | Unit TEMPERATURE AND SUPPLY VOLTAGE
VTERM | Terminal Voltage | —-0.5t0 +7.0 | -05t0+7.0 | V Ambient
with Respect to Grade Temperature GND Vcec
GND Military —55°C 10 +125°C | oV 5.0V +10%
TA Operating 0to +70 -55t0 +125 | °C Commercial . 0°C to +70°C ov 5.0V+10% .
Temperature
2803 tbl 03
Teias | Temperature -551t0 +125 | -65t0 +135 | °C
Under Bias
TsTG | Storage -5510 +125 | -65t0 +150 | °C
Temperature
lout DC Output 50 50 mA -
Current ‘ RECOMMENDED DC OPERATING
NOTE: 23wz CONDITIONS
1. Stressesgreater than those listed under ABSOLUTE MAXIMUMRATINGS . :
may cause permanent damage to the device. This is a stress rating only Symbol Parameter Min. Typ. Max. | Unit

and functional operation of the device at these or any other conditions Vcc Supply Voltage 4.5 5.0 5.5 \
above thoseindicated in the operational sections of this specification is not

implied. Exposure to absolute maximum rating conditions for extended GND_ | Supply Voltage 0 0 0 v
periods may affect reliabilty. VH Input High Voltage 2.2 - 6.0 \
VIL Input Low Voltage | -0.5" - 0.8 \Y
CAPACITANCE(") (1A = 4+25°C, f = 1.0MHz) NoTE. 2653 BT G4
lSymboI Parameter Test Conditions | Max. | Unit 1. VIL (min.) = -3.0V for pulse width less than 20ns.
CINt Input Capacitance VIN = 0V 15 pF
(CS or SEM)
CiN2 Input Capacitance VIN = OV 100 | pF
(Data, Address,
All Other Controls)
Cour | Output Capacitance Vout = 0V 100 pF
(Data)
NOTE: 2803 bl 05
1. This parameter is guaranteed by design but not tested.
DC ELECTRICAL CHARACTERISTICS
(Vce = 5V + 10%, TA = -55°C to +125°C or 0°C to +70°C)
IDT7M1001/1003
Commercial Military
Symbol Parameter Test Conditions Min. | Max."|Max.®| Min. Max.®"|Max.?|Unit
lcc2 | Dynamic Operating "~ | Vec=Max., CS< Vi, SEM = ViH — | 940 | 660 | — | 1130 | 790 | mA
Current (Both Ports Active) Outputs Open, f = fMAX
lec Standby Supply Vee = Max., L_CSorR_CS =2 VH — | 750 | 470 | — | 905 | 565 | mA
Current (One Port Active) Outputs Open, f = fMAX
IsB1 Standby Supply Vce = Max., L_CSand R_CS2>VH — | 565 | 285 | — | 685 | 345 | mA
Current (TTL Levels) Outputs Open, f = fMAX
L_SEM and R_SEM > Vcc -0.2V
IsB2 | Full Standby Supply L_CSand R_CS=Vcc —0.2V — | 125 ] 65 | — | 245 | 125 [mA
Current (CMOS Levels) VIN> Vce 0.2Vor < 0.2V
L_SEM and R_SEM > Vcc. -0.2V
NOTES: 2803 tol 06

1. For IDT7M1001 (128K x 8) version only.
2. For IDT7M1003 (64K x 8) version only.
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DC ELECTRICAL CHARACTERISTICS
(Vee=5.0V £ 10%, TA = -55°C to +125°C and 0°C to +70°C)

IDT7M1001 IDT7M1003
Symbol Parameter Test Conditions Min. Max. Min. Max. Unit
L] Input Leakage vce = Max. — 80 — 40 uA
(Address, Data & Other Controls) | VIN = GND to Vcc
(L]} Input Leakage Vvce = Max. — 10 — 10 RA
(CS and SEM) VIN = GND to Vcc
|lLo| Output Leakage Vce = Max. ) — 80 — | 40 pA
(Data) CS 2 ViH, VouT = GND to Vce
VoL Output Low Voltage Vce = Min. loL = 4mA — 0.4 —_ 0.4 \
VoH Output High Voltage Vec=Min.  IoH =-4mA 2.4 — 24 — Vv
2803 tb! 07
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
Output Load See Figures 1 and 2
2803 tol 08
+5V +5V
480 Q 480 Q
DATA out DATA out
255Q 30 pF* 255Q 5 pF*
- Figure 1. Output Load Figure 2. Output Load
(for tcLz, tcHz, t0LZ. 10HZ, tWHZ, tow)
*Including scope and jig: 2803 w04
38
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AC ELECTRICAL CHARACTERISTICS
(Vee = 5.0V £ 10%, TA = -55°C to +125°C and 0°C to +70°C)

IDT7M1001Sxx / IDT7M1003Sxx
-25() 306 -356) -40

Symbol | Parameter Min. Max. [Min. Max. | Min. Max. | Min. Max. Unit
Read Cycle
tRC Read Cycle Time . 25 — 30 — 35 — 40 — ns
tAA Address Access Time — 25 — 30 — 35 — 40 ns
tacs®  |Chip Select Access Time — 25 — 30 — 35 — 40 ns
toE Output Enable Access Time — 13 — 15 — 20 — 25 ns
toH Output Hold From Address Change 3 — 3 — 3 — 3 — ns
tcz®  |Chip Select to Output in Low Z 3 — 3 — 3 — 3 — ns
tciz(  [Chip Deselect to Output in High Z — 18 — 20 — 20 — 20 ns
toz"  |Output Enable to Output in Low Z 3 — 3 — 3 — 3 — ns
tonz™  |Output Disable to Output in High Z — 18 — 20 — 20 — 20 ns
tru”  |Chip Select to Power Up Time 0 — 0 — 0 - 0o . — ns
tro - |Chip Disable to Power Down Time — 50 — 50 — 50 — 50 ns
tsop SEM Flag Update Pulse (OE or SEM) 12 — 12 — 15 — 15 — ns
Write Cycle :
twe Write Cycle Time 25 — 30 — 35 - 40 - ns
tew®  [Chip Select to End of Write 20 — 25 — 30 — 35 — ns
taw Address Valid to End of Write 20 — 25 — 30 — 35 —_ ns
tas1®  |Address Set-up to Write Pulse Time 5 — 5 — 5 — 5 — ns
tas2 Address Set-up to CSTime 0 — 0 — 0 — 0 — ns
twp Write Pulse Width 20 — 25 — 30 — 35 —_ ns
twr®  [Write Recovery Time 0 — 0 — 0 — 0 - ns
tow Data Valid to End of Write 15 — 20 — 25 — 30 — ns
oH®  |Data Hold Time 0 — 0 — 0 — 0 — ns
toHz™  [Output Disable to Output in High Z — 18 — 20 — 20 — 20 ns
twhz  |Write Enable to Output in High Z — 18 — 20 — 20 — 20 ns
tow( 4 [Output Active from End of Write 0 — 0 — 0 — 0 — ns
tswrp  |SEM Flag Write to Read Time 10 — 13 — 15 — 15 L — ns
tsPS SEM Flag Contention Window 10 — 13 — 15 — 15 — ns
Port-to-Port Delay Timing

twon® [ Write Pulse to Data Delay — 50 — 55 — 60 — 65 ns
tood® [ Write Data Valid to Read Data Valid — 35 - 40 — 45 - 50 ns

NOTES: )

1. This parameter is quaranteed by design but not tested. _ _

2. To access RAM CS<ViL and SEM2 ViH. To access semaphore, CS > ViH and SEM < VL.

3. ts1=0if RMW is asserted low simultaneously with or after the TS low transition.

4. For CS controlled write cycles, tWR= 5ns, tbH= 5ns, tow= 5ns.

5. Preliminary specifications only.

6. Port-to-Port delay through the RAM cells from the writing port to the reading port.

2803 bl 09
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AC ELECTRICAL CHARACTERISTICS
(Vee = 5.0V # 10%, TA = -55°C to +125°C and 0°C to +70°C)

IDT7M1001Sxx / IDT7M1003Sxx
-50 -65 -80 }
Symbol | Parameter : ' Min. Max. | Min. Max. | Min. Max. | Unit
Read Cycle
tRC Read Cycle Time 50 — . 65 - 80 — ns
tAA Address Access Time — 50 — 65 — 80 ns
tacs® | Chip Select Access Time — 50 — 65 — .80 ns
toE Output Enable Access Time — 30 — 35’ — 40 ns
toH Output Hold From Address Change 3 — 3 — 3 — ns
tciz® | Chip Select to Output in Low Z ‘ 3 — 3 — 3 — ns
tciz(" | Chip Deselect to Output in High Z — 25 — 30, — 35 ns
torz * | Output Enable to Output in Low Z 3 — 3 — 3 — ns
tonz™ | Output Disable to Output in High Z — 25 — 30 — 35 ns
teu™ | Chip Select to Power Up Time 0 — 0 — 0 — ns
w0 | Chip Disable to Power Down Time — 50 — 50 — 50 ns
tsoP SEM Flag Update Pulse (OE or SEM) 15 — 20 — 20 — ns
Write Cycle
twe Write Cycle Time 50 — 65 — 80 — ns
tew® | Chip Select to End of Write 40 — 50 — 55 — ns
taw Address Valid to End of Write 40 — 50 — 55 — ns
tas1® | Address Set-up to Write Pulse Time 5 — 5 — 5 — ns
tas2 Address Set-up to CSTime : 0 — 0 — 0 - ns
twp Write Pulse Width 40 — 45 — 50 — ns
twa® | Write Recovery Time 0 — 0 — 0 - ns
tow Data Valid to End of Write 35 — 40 — 45 - ns
i | Data Hold Time 0 - 0 — 0 — ns
tonz{) | Output Disable to Output in High Z - 25 — 30 — 35 ‘ns
twhz(" | Write Enable to Output in High Z — 25 — 30 — . '35 ns
tow("4) | Output Active from End of Write 0 — 0 — 0 - ns
tswrp | SEM Flag Write to Read Time 15 — 15 — 15 - ns
tsPs SEM Flag Contention Window 15 — 15 — 15 — ns
Port-to-Port Delay Timing
twop® | Write Pulse to Data Delay — 70 — 85 — 95 ns
tooo® | Write Data Valid to Read Data Valid : — 55 — 70 - 80 ns
NOTES:
1. This parameter is quaranteed by design but not tested.
2. To access RAM TS < ViL and SEM 2 ViH. To access semaphore, TS > ViH and SEM < VIL.
3. ns1=0 if RW is asserted low simultaneously with or after the TS low transition.
4. For CS controlled write cycles, twR= 5ns, tbH= 5ns, tow= 5ns.
5. Port-to-Port delay through the RAM cells from the writing port to the reading port.
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TIMING WAVEFORM OF READ CYCLE NO. 1 (EITHER SIDE)(":24

- tRC
ADDRESS X > <
tAA > [e—— toH
[¢———— tOH ———»§

DATA out PREVIOUS DATA VALI> DATA VALID

TIMING WAVEFORM OF READ CYCLE NO. 2 (EITHER SIDE)("3%

2803 drw 05

b

tACs
s N /Z
L tcHz®
toE
OE
©
torz(® — toHz® —»f
v

DATA out dLL4 DATA VALID

SINN N

terz @
6)

1P _-I tr0®
lec

CURRENT / 50%
Iss

NOTES:

1. R/Wis High for Read Cycles

2. Device is continuously enabled. CS = Low. This waveform cannot be used for semaphore reads.
3. Addresses valid prior to or coincident with TS transition low.

4. OE=Low.

5. To access RAM, TS = Low, SEM = H. To access semaphore, TS = H and SEM = Low.

6. This parameter is guaranteed by design but not tested.

% N
50%

2803 drw 06
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TIMING WAVEFORM OF WRITE CYCLE NO. 1 (RW CONTROLLED TIMING)(-3:58)

twe

ADDRESS X X

—_ tOHZ (9) ——»
OE :

cs taw
N ' A

— [e———tAS(6) > twp(2) — tWR(?) fe—

twHZ(9) j tow (9)
DATA ouT —< @) @

/I |:—— tDW ——»e¢——tDH ——\-|
DATA IN - - DATA . VALID,

K 2

NOTES:

PN A ON

. RWis High for Read Cycles

2803 drw 08

Device is continuously enabled. CS = Low. UB or [B = Low. This waveform cannot be used for semaphore reads.

. Addresses valid prior to or coincident with TS transition low.

OE = Low.

. To access RAM, CS = Low, UB or LB = Low, SEM = H. To access semaphore, TS = H and SEM = Low.

. Timing depends on which enable signal is asserted last.

. Timing depends on which enable signal is de-asserted first.

. IfOE is Low during a R/W controlled write cycle, the write pulse width must be larger of twp or (twz + tow) to allow the 1/O drivers to turn off and data to

be placed on the bus for the required tDW. 1f OE is High during a R/W controlled write cycle, this requirement does not apply and the write pulse width
be as short as the specified twp. .

. This parameter is guaranteed by design but not tested.

TIMING WAVEFORM OF WRITE CYCLE NO. 2 (TS CONTROLLED TIMING)('3:58)

twe
ADDRESS >< ><
’C—S - tAw
le— tAS(6) —.\\ / d
U§ _L_é twP(2) tWR(7) j&—
or
N V'
AN __/

RW —— /
t— tDW ——sle———tDH ﬁ !
DATA N N DATA VALID : ’ /

NOTES:

1. R/W must be high during all address transitions. 2803 drw 09
2. A write occurs during the overlap (twp) of a Low UB or LB and a Low CS and a Low R/W for memory array writing cycle.

3. twRis measured from the earlier of CS or R/W (or SEM or R/W) going high to the end of write cycle.

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

5. If the CS or SEM low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state.

6. Timing depends on which enable signal is asserted last.

7. Timing depends on which enable signal is de-asserted first.

8. IfOE s low during a R/W controlled write cycle, the write pulse width must be the larger of tw or (twz + tow) to allow the /O drivers to turn off and data

to be placed on the bus for the required tow. If OE is high during an R/W controlled write cycle, this requirement does not apply and the write pulse can
be as short as the specified twp.

. This parameter is guaranteed by design but not tested.
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TIMING WAVEFORM OF SEMAPHORE READ AFTER WRITE TIMING (EITHER SIDE)(")

tOH
taAA
Ao- A2 XXXX@( VALID ADDRESS  YOXXXCK  VALID ADDRESS )W

[ t AW ———>1e¢t WR-> t ACS—»

SEM —— [— twp —>
\ / tsop /

tow

DATA0 DATAIN VALID \I DATAOUTY

VALID
tas [e— twp e toH

RW — T\ /

[¢—— 1 OE —

¢———— tSWRD ————»

= 77, =\
+—— WRITE CYCLE READ CYCLE ———— ]

NOTE:
1. CS = High for the duration of the above timing (both write and read cycle).

2803 drw 10

TIMING WAVEFORM OF SEMAPHORE CONTENTION('3:4)

(AoA-Aza MATCH X

SDE? A" {  RiWa

L SEMA t SPS —»
(Acs-Azs MATCH X
_ 4
sSDE® B {  mws /]
J— 4
| SEMs /

2803 drw 11

NOTES:

1. Dor = DoL = Low, L_CS = R_CS = High. Semaphore Flag is released form both sides (reads as ones from both sides) at cycle start.
2. "A" may be either left or right port. “B" is the opposite port from "A".

3. This parameter is measured from R/Wa or SEMa going High to R/Wa or SEMa going High.

4. If tsps is violated, the semaphore will fall positively to one side or the other, but there is no guarantee which side will obtain the flag.
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TIMING WAVEFORM OF WRITE WITH PORT-TO-PORT DELAY("

le twe
ADDR R 3{( MATCH )(
RW R twp
— |~
N /
tDH
|¢———— tDW
DATAIN R X VALID
ADDRL X MATCH

twoD »

DATA ouT L XVALID

tDDD

READ CYCLE
[+————— WRITE CYCLE LEFT PORT ——————— p/aUr PORT

NOTE: _ 2803 drw 13
1. L_CS=R_CS=Low
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TRUTH TABLES
TABLE I: NON-CONTENTION READ/WRITE CONTROL("
Inputs® Outputs

CS | AW OE SEM | V/Oo-1/O7 Mode

H X X H Hi-Z Deselected: Power Down

L L X H DATAIN Write to Both Bytes

L H L H DATAouT Read Both Bytes

X X H X Hi-Z QOutputs Disabled
NOTE:

1. AoL — A12# AoR — A12R 2803 tbl 12
TABLE Il: SEMAPHORE READ/WRITE CONTROL("
Inputs Outputs

CS| RW | OE | SEM | lOo-VO7 Mode

H H L L DATAouT Read Data in Semaphore Flag

X Xy X L DATAIN Write DINo into Semaphore Flag

L X X L — Not Allowed
NOTE:
1. AoL — A12#AoR — A12R 2803 tb! 13

TABLE lll: EXAMPLE OF SEMAPHORE PROCUREMENT SEQUENCE

Do-D7 | Do-D7

Function Left Right Status
No Action 1 1 Semaphore free
Left Port Writes “0” to Semaphore 0 1 Left port has semaphore token
Right Port Writes “0” to Semaphore 0 1 No change. Right side has no write access to semaphore
Left Port Writes “1” to Semaphore 1 0 Right port obtains sempahore token
Left Port Writes “0” to Semaphore 1 0 No change. Left port has no write access to semaphore
Right Port Writes “1” to SEmaphore 0 1 Left port obtains sempahore token
Left Port Writes “1” to Semaphore 1 1 Semaphore free
Right Port Writes “0” to Semaphore 1 0 Right port has sempahore token
Right Port Writes “1” to Semaphore 1 1 Semaphore free
Left Port Writes “0” to Semaphore 0 1 Left port has semaphore token
Left Port Writes “1” to Semaphore 1 1 Semaphore free

NOTE:

1. This table denotes a sequence of events for only one of the eight semaphores available on the IDT7M1001/1003.

2803 tbl 16
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FUNCTIONAL DESCRIPTIONAL
The IDT7M1001/1003 provides two ports with separate
control, address and I/O pins that permit independent access
forreads or writes to any location in memory. ThelDT7M1001/
1003 has an automatic power down feature controlled by CS.
The CS controls on-chip power down circuitry that permits the
respective portto go into standby mode when not selected (CS
" high). When a port is enabled, access to the entire memory
array is permitted. Each port has its own Output Enable control
(OE). In the read mode, the port's OE turns on the output
drivers when set LOW. Non-Contention READ/WRITE condi-
tions are illustrated in the Truth Tables.

SEMAPHORES

The IDT7M1001/1003 is an extremely fast dual-port 128K/
64K x 8 CMOS static RAM module with an additional 8
address locations dedicated to binary semaphore flags. These
flags allow either processoron the left or right side of the dual-
port RAM to claim a privilege over the other processor for
functions defined by the system designer’s software. As an
example, the semaphore can be used by one processor to
inhibit the other from accessing a portion of the dual-port RAM
or any shared resource.

The dual-port RAM module features a fast access time,
both ports completely independent of each other. This means
thatthe activity onthe left port in no way slows the accesstime
of the right port. Both ports are identical in function to standard
CMOS static RAM modules and can be read from, or written
to, at the same time with the only possible conflict arising from
the simultaneous writing of, or a simultanious READ/WRITE
of, a non-semaphore location. Semaphores are protected
against such ambiguous situations and may be used by the
system program to avoid any conflicts in the non- semaphore
portionofthe dual-port RAM. These devices have an automatic
power-down feature controlled by CS the dual- -port RAM en-

able, and SEM, the semaphore enable. The CSand SEM pins
control on-chip powerdown circuitry that permits the respective
port to go into standby mode when not selected. This is the
condition which is shown in Truth Table where CS and SEM
are both high.

Systems which can best use the IDT7M1001/1003 contain
multiple processors or controllers and are typically very high-
speed systems which are software controlled or software
intensive. These systems can benefit from a performance
increase offered by the IDT7M1001/1003’s hardware sema-
phores which provide a lockout mechanism without requiring
complex programming.

Software handshaking between processors offers the
maximum in system flexibility by permitting shared resources
to be allocated in varying configurations. The IDT7M1001/
1003 does not use its semaphore flags to control any re-
sources through hardware, thus allowing the systemdesigner
total flexibility in system architecture.

An advantage of using semaphores rather than the more
common methods of hardware arbitration is that wait states
are never incurred in either processor. This can prove to be a
major advantage in very high-speed systems.

HOW SEMPAHORE FLAGS WORK

The semaphore logic is a set of eight latches which are
independent of the dual-port RAM. These latches canbe used
to pass a flag, or token, from one port to the other to indicate
that a shared resource is in use. The semaphores provide a
hardware assist for a use assignment method called “Token
Passing Allocation.” In this method, the state of a semaphore
latch is used as a token indicating that a shared resource is
inuse. If the left processor wants to use this resource, it
requests the token by setting the latch. This processor then
verifies its success in setting the latch by reading it. If it was
successful, it proceeds to assume control over the shared
resource. If it was not successful in setting the latch, it
determines that the right side processor had set the latch first,
has the token and is using the shared resource. The left
processorcanthen either repeatedly request that semaphore’s
status or remove its request for that semaphore to perform
another task and occasionally attempt again to gain control of
the token via the set and test sequence. Once the right side
had relinquished the token, the left side should succeed in
gaining control.

The semaphore flags are active low. A token is requested
by writing a zero into a semaphore latch and is released when
the same side writes a one to that latch.

The eight semaphore flags reside within the IDT7M1001/
1003 in a separate memory space from the dual-port RAM.
This address space is accessed by placing a low input on the
SEM pin (which acts as a chip select for the semaphore flags)
and using the other control pins (Address, OE, and R/W) as
they would be used in accessing a standard static RAM. Each
of the flags has a unique address which can be accessed by
either side through address pins Ao - A2. When accessing the
semaphores, none of the other address pins has any effect.

When writing to a semaphore, only data pin Do is used. If
a low level is written into an unused semaphore location, that
flag will be set to a zero on that side and a one on the other
(Table Ill). That semaphore can now only be modified by the
side showing the zero. When a one is written into the same
location fromthe same side, the flag willbe setto aone forboth
sides (unless a semaphore request from the other side is
pending) andthen can be writtento by both sides. The fact that
the side which is able to write a zero into a semaphore
subsequently locks out writes from the other side is what
makes semaphore flags useful in interprocessor communica-
tions. (Athorough discussion on the use of this feature follows
shortly.) A zero written into the same location from the other
side will be stored inthe semaphore request latch for that side
until the semaphore is freed by the first side.

When a semaphore flag is read, its value is spread into all
data bits so that flag this is a one reads as a one in all data bits
and aflag containing a zero reads as all zeros. The read value
is latched into one side's output register when that side's
semaphore select (SEM) and output enable (OE) signals go
active. This serves to disallow the semaphore from changing
state inthe middle of a read cycle due to a write cycle fromthe
other side. Because of this latch, a repeated_read of a
semaphore in atest loop must cause either signal (SEM or OE)
to go active or the output will never change.
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A sequence of WRITE/READ must be used by the sema-
phoreinorderto guarantee that no systemlevel contention will
occur. A processor requests access to shared resources by
attempting to write a zero into a semaphore location. If the
semaphore is already inuse, the semaphore request latch will
contain a zero, yet the samaphore flag will appear as a one,
a fact which the processor will verify by the subsequent read.
(see Table lll). As an example, assume a processor writes a
zero to the left port at a free semaphore location. On a
subsequent read, the processor will verify that it has written
successfully to that location and will assume control over the
resource in question. Meanwhile, if a processor on the right
side attempts to write a zero to the same samaphore flag it will
fail, as will be verified by the fact that a one will be read from
that semaphore on the right side during a subsequent read.
Had a sequence of READ/WRITE been used instead, system
contention problems could have occurred during the gap
between the read and write cycles.

Itis important to note that a failed semaphore request must
be followed by either repeated reads or by writing a one into
the same location. The reason for this is easily understood by
looking at the simple logic diagram of the semaphore flag in
Figure 1. Two semaphore request latches feed into a sema-
phore flag. Whichever latch is first to present a zero to the
semaphore flag will force its side of the semaphore flag low
and the other side high. This condition will continue untila one
is written to the same semaphore request latch. Should the
otherside’s semaphore latch have beenwrittento azerointhe
meantime, the samaphore flagwill flip overto the other side as
soon as a one is written into the first side’s request latch. The
second side’s flag will now stay low until its semaphore
request latch is written to a one. From this it is easy to
understand that, if a semaphore is requested and the proces-
sorwhichrequestedit nolonger needsthe resource, the entire
system can hang up until a one is written into that semaphore
request latch.

The critcal case of semaphore timing is when both sides
request a single token by attempting to write a zero into it at
the same time. The semaphore logic is especially designed to
resolve this problem. If simultaneous requests are made, the
logic guarantees that only one side receives the token. If one
side is earlier than the other in making the request, the first
side to make the request will receive the token. If both
requests arrive at the same time, the assignment will be
arbitrarily made to one port or the other.

One caution that should be noted when using semaphores
is that semaphores alone do not guarantee that access to a
recource secure. As with any powerful programming tech-
nique, if semaphores are misused or misinterpreted, a soft-
ware error can easily happen. Code integrity is of the utmost
importance when semaphores are used instead of slower,
more restrictive hardware intensive schemes.

Initialization of the samaphores is not automatic and must
be handled via the initialization program at power-up. Since
any sempahore request flag which contains a zero must be
reset to a one, all semaphores on both sides should have a
one written into them at initialization from both sides to assure
that they will be free when needed.

USING SEMAPHORES — SOME EXAMPLES

Perhaps the simplest application of semaphores is their
application as resource markers for the IDT7M1001/1003’s
dual-port RAM module. Say that a 16K x 8 RAM block was to
be divided into two 4K x 8 blocks which were to be dedicated
at any one time to servicing either the left or right port.
Semaphore 0 could be used to indicate the side which would
control the lower section of memory, and Semaphore 1 could
be defined as the indicator for the upper section of memory.

Totake aresource, inthis example the lower 4K of dual-port
RAM, the processor on the left port could write and then read
a zero into Semaphore 0. If this task were successfully
completed (a zero was read back rather than a one), the left
processor would assume control of the lower 4K. Meanwhile
the right processor would attempt to perform the same func-
tion. Since this processor was attempting to gain control of the
resource after the left processor, it would read back a one in
response to the zero it had attempted to write into Semaphore
0. At this point, the software could choose to try and gain
controlof the second 4K section by writing, thenreadingazero
into Semaphore 1. If it succeeded in gaining control, it would
lock out the left side.

Once the left side was finished with its task, it would write
a one to Semaphore 0 and may then try to gain access to
Semaphore 1. If Semaphore 1 was still occupied by the right
side, the left side could undo its semaphore request and
perform other tasks until it was able to write, then read a zero
into Semaphore 1. If the right processor performs a similar
task with Semaphore 0, this protocol would allow the two
processors to swap 4K blocks of dual-port RAM with each
other.

The blocks do not have to be any particular size and can
even be variable, depending upon the complexity of the
software using the semaphore flags. All eight semaphores
could be used to divide the dual-port RAM or other shared
resources into eight parts. Semaphore can even assigned
different meanings on different sides rather than being given
a common meaning as was shown in the example above.

Semaphores are a useful form of arbitration in systems like
disk interface where the CPU must be locked out of a section
of memory during atransfer and the I/O device cannot tolerate
any wait states. With the use of semaphores, once the two
devices had determined which memory area was “off limits” to
the CPU, both the CPU and the I/O devices could access their
assigned portions of memory continuously without any wait
states.

Semaphores are also useful in applications where no
memory “WAIT” state is available to one or both sides. Once
a semaphore handshake has been performed, both proces-
sors can access their assigned RAM segments at full speed.

Another application is in the area of complex data struc-
tures. In this case, block arbitration is very important. For this
application, one processor may be responsible for building
and updating a data structure. The other processor then reads
and interprets that data structure. If the interpreting processor
reads an incomplete data structure, a major error condition
may exist. Therefore, some sort of arbitration must be used
between the two different processors. The building processor
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arbitrates for the block, locks it and then is able to go in and
update the data structure. When the update is completed, the
data structure block is released. This allows the interpreting
processorto come back and read the complete data structure,
thereby guaranteeing a consistent data structure.

L PORT R _PORT
SEMAPHORE : SEMAPHORE
REQUEST FLIP FLOP REQUEST FLIP FLOP
Do ——— D aQ O——- ‘ Jd a D ——— Do

[«—— WRITE

WRITE —— I

X

SEMAPHORE LATCH
E—— 2803 drw 18

SEMAPHORE SEMAPHORE
READ READ

Figure 1. IDT7M1001/1003 Semaphore Logic
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ORDERING INFORMATION
IDT  XXXX A 999 A A
Device Power Speed Package Process/
type Temperature
range

BT

|
I C

35

40
50
65

25
30
l 80

|
l S

BLANK Commercial (0°C to +70°C)

Military (-565°C to +125°C)
Semiconductor components compliant to
MIL-STD-883, Class B

Sidebraze DIP (Dual In-line Package)
(Commercial Only)
(Commercial Only)

Speed In
Nanoseconds

(Military Only)

Standard Power

| 7M1001 128K x 8 Dual-Port Static RAM Module

| 7M1003 64K x 8 Dual-Port Static RAM Module

2803 dw 19
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512K x 16

Integrated Device Technology, Inc.

CMOS STATIC RAM MODULE

IDT7MP4047

FEATURES:

< High-speed 8 megabit CMOS static RAM module

« Fast access time: 70ns (max.)

* Low power consumption
— Active: 220mA max.
— CMOS Standby: 800pA max.
— Data retention: 450pA max. (Vce= 2V)

 Surface mounted small outline plastic packages on a 45
pin FR-4 SIP (Single In-line Package)

« Single 5V (£10%) power supply

« Multiple GND pins and decoupling capacitors for maxi-
mum immunity

 Inputs/outputs directly TTL compatible

DESCRIPTION:

The IDT7MP4047is a512K x 16 CMOS static RAM module
constructed on a multilayer epoxy laminate (FR-4) substrate
using 8 128K x 8 static RAMs in small outline plastic packages
and a one-of-four decoder. Availability of two Write Enables
and two Output Enables provides byte access and output
control flexibility. The IDT7MP4047 is available with access
times as fast as 70ns with a maximum operating current of
220mA. For battery backup applications, a very low data
retention current is available.

The IDT7MP4047 is packaged in a 45 pin FR-4 SIP (Single
In-line Package). This results is a package 4.6 inches in
length and 0.3 inches in thickness. '

Allinputs and outputs of the IDT7MP4047 are TTL compat-
ible and operate from a single 5V supply. Full asynchronous
circuitry requires no clocks or refresh for operation and pro-
vides equal access and cycle times for ease of use.

FUNCTIONAL BLOCK DIAGRAM

19
A0-18 ——<»f

CS —

/007

CEMOS is atrademark of Integrated Device Technology, Inc.

/0 8-15
2754 drw 01

COMMERCIAL TEMPERATURE RANGE

MAY 1991

©1991 Integrated Device Technology, Inc.

DSC-705711
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PIN CONFIGURATION(" PIN NAMES
GND =1 1/00-1/015 Data Inputs/Outputs
Ve =2 Ao-A18 Addresses
: V(%z '=Ci cs Chip Select
1015 =15 _W_E0-1 Write Enables
11014 =="16 OEo-1 Output Enables
/013 =7 Vee Power
/012 =18
Vo1 =—=T1e GND Ground
/010 =—="]10 2754161 01
1109 =="}11
/108 =="]12
A1g == |13
A7 =114
At == |15 1
Ats =11 ABSOLUTE MAXIMUM RATINGS!"
Ay =17 Symbol Rating Commercial Unit
18
Als == VTERM | Terminal Voltage with -0.5t0 +7.0 Vv
Atz =11 Respect to GND
A1l =20
Ao =21 TA Operating Temperature 0to +70 °C
CS —(= TBIAS Temperature Under Bias -10to +85 °C
GND == TstG Storage Temperature -55 to +125 °C
Ag =— 24
As =25 lout DC Output Current 50 mA
A7 = |26 NOTE: 2754 1ol 03
As —— |27 1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device. This is a stress
As —— |28 . N y .
A4 =—]20 rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this
Az —=——"]30 specification is not implied. Exposure to absolute maximum rating
A2 =31 conditions for extended periods may affect reliability.
A1 =32
Ao =133
/107 =—="]34
/106 = |35
vos —5 CAPACITANCE®™ (Ta = 425°C, f = 1.0MHz)
/03 =—=—]38 Symbol Parameter Conditions | Typ. | Unit
/102 ==—_]39 CIN Input Capacitance VIN = 0V 35 | pF
:;8‘ =] :O CIN(C) | Input Capacitance(CS) | VIN= 0V 8 | pF
0 == |41 -
OFEo —]4 Cout Output Capacitance Vout = 0V 35 pF
WEo =—_|43 NOTE: 2754 101 04
Voo =44 1. This parameter is guaranteed by design, but not tested.
GND 45
2754 drw 02
SIP
FRONT VIEW RECOMMENDED DC OPERATING
NoTE: CONDITIONS
1. For module dimensions, please refer to the module drawings in the Symbol Parameter Min. | Typ. | Max. | Unit
packaging section. Vce Supply Voltage 45 5 55| V
GND Supply Voltage 0 0 0 \
VIH Input High Voltage 22 — 6 v
ViL Input Low Voltage | -05" | — | o8 | Vv
NOTE: 2754 1bl 05
1. ViL =-3.0V for pulse width less than 20ns.
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~ IDT7MP4047 Data Book B, Section 8.34, Page 3

TRUTH TABLE RECOMMENDED OPERATING
Mode TS WE Output Power TEMPERATURE AND SUPPLY VOLTAGE
Standby H X High Z Standby Ambient
Read L n DATAGUT Active Grade : Temperature GND Vee _
Write L L High Z Active Commercial 0°C to +70°C oV 5.0V 2154 0I :06
2754 tbl 02
DC ELECTRICAL CHARACTERISTICS
(Vee = 5.0V + 10%, TA = 0°C to +70°C)
Symbol Parameter Test Conditions Min. Max. Unit
JiL) Input Leakage Vce = Max., VIN = GND to Vcc — 8 pA
|iLof Output Leakage vee = Max. — 8 pA
CS = ViH, Vout = GND to Vcc
VoL Output Low Voltage Vce = Min., loL = 2mA — 0.4 \
VoH Output High Voltage vee = Min., loH = -1mA 2.4 — \'
lcc Dynamic Operating Current vce = Max., CS = Vi, — 220 mA
. f = fMax, Output Open
IsB Standby Supply Current CS 2 VH, Vce = Max., — 24 mA
(TTL Levels) f = fMAX, Ouput Open
IsB Full Standby Supply Current CS 2 VHc, VIN 2 VHC or < VL — 800 A
(CMOS Levels) Vee = Max., Output Open
2754 tbl 07
DATA RETENTION CHARACTERISTICS (!
(TA = 0°C to +70°C)
- Max.
Symbol Parameter Test Condition Min. cc @ 2.0V Unit
VDR Vcc for Data Retention — 2.0 - \Y
lccbr Data Retention Current CS=>Vce-0.2V — 450 RA
tcpr® Chip Deselect to Data Retention Time | VIN< Ve - 0.2V 0 — ns
tr® Operation Recovery Time VINZ-0.2V trc® - ns
NOTES: 2754 tbl 10

1. Vec =2V, TA = +25°C.
2. tRc = Read Cycle Time.
3. This parameter is guaranteed by design, but not tested.

DATA RETENTION WAVEFORM

DATA
[«——RETENTION —»]
\| MODE /
4.5V N 7 4.5V
tCDR VDR22V tR
/f { _/_ 7!VIH\ VoR /VIH\< ) } >\
- 2754 drw 04
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IDT7MP4047
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

Output Load

See Figures 1 and 2

2754 tbl 08

AC ELECTRICAL CHARACTERISTICS

5V

480Q

DATAouTt
255Q 30pF*

Figure 1. Output Load

(Ve = 5.0V + 10%, TA = 0°C to +70°C)

Data Book B, Section 8.34, Page 4

*Including scope and jig

5V

480Q

DATAOUT
255Q 5pF*

2754 drw 03

Figure 2. Output Load
(for tcLz, toLz, tcHz, toHz, tow, and twHz)

7MP4047L xxS
-70 -85 -100 -120
Symbol Parameters Min. Max. Min. Max. Min. | Max. Min. Max. | Unit
READ CYCLE
tRC Read Cycle Time 70 — 85 — 100 — 120 — ns
tAA Address Access Time — 70 — 85 - 100 — 120 ns
tACS Chip Select Access Time — 70 — 85 — 100 — 120 ns
tOE Output Enable to Output Valid — 45 — 48 — 50 — 60 ns
tonz(") Output Disable to Output in High Z — 30 — 33 — 35 — 40 ns
torz(M Output Enable to Output in Low Z 0 — 0 — 0 — 0 — ns
terz” Chip Select to Output in Low Z 5 — 5 — 5 — 5 — ns
tcnzt™" Chip Deselect to Output in High Z — 40 — 43 — 45 — 50 ns
toH Output Hold from Address Change 10 — 10 —_ 10 —_ 10 — ns
WRITE CYCLE
twe Write Cycle Time 70 — 85 — 100 —_ 120 — ns
twp Write Pulse Width 55 — 65 — 75 — 90 — ns
tAs Address Set-up Time 0 — 2 — 5 — 5 — ns
AW Address Valid to End of Write 65 —_ 82 —_ 90 — 100 — ns
tcw Chip Selection to End of Write 65 — 80 — 85 — 100 —_ ns
tDs Data Set-up Time 35 — 38 — 40 — 45 —_ ns
tDH Data Hold Time 0 — 0 — 0 — 0 — ns
tWR Write Recovery Time 0 — 0 — — 0 — ns
twhz" Write Enable to Ouput in High Z — 30 — 33 — 35 — 40 ns
tow(! Output Active from End of Write 0 — 0 — 0 — 0 — ns
NOTE: 2754 tbl 09
1. This parameter is guaranteed by design, but not tested.
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IDT7MP4047 Data Book B, Section 8.34, Page 5

TIMING WAVEFORM OF READ CYCLE NO. 1("

»

¢ tRc
ADDRESS * )k

k tAA
% NONNNN\CR 1Y/,
¢—— tOE—> - toH e
_ toLz®)
s N\ y. DY
tacs " le—toHZ ©®
) tcLz® tCHZ
DATAouUT ( ><><>'_
2754 drw 05

TIMING WAVEFORM OF READ CYCLE NO. 2(1:2 9

tRC

ADDRESS D( X

tAA >
[———t OH ———»] l¢——t OH —»]
DATAouT D pATAVALD X

2754 drw 06
TIMING WAVEFORM OF READ CYCLE NO. 3(:34)
s
tACs >
‘ le—toz® tchz® |
DATAout :
. . 2754 drw 07

NOTES:

1. WE is high for Read Cycle.

2. Device is continuously selected, CS=ViL. -

3. Address valid prior to or coincident with CS transition low.

4. OE=VIL.

5. Transition is measured +200mV from steady state. This parameter is guaranteed, but not tested.

UPDATE1 B 54



iDT7MP4047 Data Book B, Section 8.34, Page 6

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED TIMING)(":%37)

twe

aopress XK ' X

OE A
tAW.
(o153 5\ /{_
le—tAS twp (L twR—
WE ~ A
fe—— tWHZ ©)—»y tonz®
toHz® tow®
DATAout —< @ @
oW tDH
DATAIN DATA VALID

2754 diw 08

TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)("> 2:3.9)

twe

aooress K X

taw

cs } yd
[e—tAS t tcw twR
WE N\ /

r tDW ——>i¢— tDH —»
DATA VALID )

DATAIN

N\

2754 drw 09

NOTES:

. WE or CS must be high during all address transitions.

. A write occurs during the overlap (twe) of a low CSand a low WE.

. tWR is measured from the earlier of CS or WE going High to the end of write cycle.

. During this period, I/O pins are in the output state and inputs signals must not be applied.

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

. Transition is measured +200mV from steady state with a 5pF load (including scope and jig).. This parameter is graranteed by design, but not tested.

. During a WE controlled write cycle, write pulse ((twp) > twHz + tow) to allow the I/O drivers to turn off and data to be placed on the bus for the required
two. 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 specified twe.

NO O A WON =
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IDT7MP4047 Data Book B, Section 8.34, Page 7

ORDERING INFORMATION
IDT  XXXX X XX X X
Device Power - Spged  Package Process/
Type Temperature
Range
Blank Commercial (0°C to +70°C)
| S FR-4 SIP (Single In-line vertical Package)
70
85 }Speed in Nanoseconds
100
120
{ L Low Power

| 7MP4047 512K x 16 CMOS Static RAM Module

2754 drw 10
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1991 SPECIALIZED MEMORIES DATA BOOK New Data Sheets and App. Notes

The following section contains important new data sheets
and application notes ’_[hat were not included in the 1991
SPECIALIZED MEMORIES Data Book.
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HIGH-SPEED BiCMOS PRELIMINARY

IDT10474

_ ECL STATIC RAM IDT100474

Integrated Device Technology, Inc. 4K (1 K X 4-BIT) SRAM IDT101474
FEATURES: DESCRIPTION:

1024-words x 4-bit organization

Address access time: 7/8/10/15 ns

Low power dissipation: 600mW (typ.)

Guaranteed Output Hold time

Fully compatible with ECL logic levels

Separate data input and output

Traditional corner-power pinout

Standard through-hole and surface mount packages

The IDT10474, IDT100474 and 101474 are 4,096-bit high-
speed BICEMOS™ ECL static random access memories
organized as 1Kx4, with separate data inputs and outputs. All
1/0s are fully compatible with ECL levels.

These devices are part of a family of asynchronous four-bit-
wide ECL SRAMs. This device have been configured to follow
the traditional corner-power pinout. Because they are manu-
factured in BICEMOS™ technology, however, power dissipa-
tion is greatly reduced over equivalent bipolar devices.

The asynchronous SRAMs are the most straightforward to
use because no -additional clocks or controls are required:
DataOUT is available an access time after the last change of
address. To write data into the device requires the creation of
a Write Pulse, and the write cycle disables the output pins in
conventional fashion.

The fast access time and guaranteed Output Hold time allow
greater margin for system timing variation. DatalN setup time
specified with respect to the trailing edge of Write Pulse eases
write timing allowing balanced Read and Write cycle times.

FUCNTIONAL BLOCK DIAGRAM

Ao

[ ] [ ]

L] L]

4,096-BIT —-— Vcc

° DECODER]| e MEMORY Vee

° L4 ARRAY

[ ] [ ]

L] L]
As

o o @ o of
Do Qo
D1 ] SENSE AMPS [ Q1
D2 a AND READ/WRITE ] Q
- CONTROL * &
Ds Q3
- >
% [ -
CS
)
L/
2758 drw 01
BiICEMOS is a of Device Te Inc.
COMMERCIAL TEMPERATURE RANGE MAY 1991

© 1991 Integrated Device Technology, Inc.

DSC-8022-
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IDT10474, IDT100474, IDT101474
HIGH SPEED BICMOS ECL STATIC RAM 4K (1K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATION
veea 1 7 240 vee
Q]2 230 Q1
Q3[]3 221 Qo
Ao[] 4 21[1Ds
A1 []5 201 D2
A2[]6 19 D1
As[]7 181 Do
As[] 8 170 cs
As[]9 16 [ 1 WE
NCc[ 10 15[ As
As[] 11 14 As
VEe[] 12 13[1 A7
400-Mil-Wide
2788 dnw 2 CERDIP PACKAGE
TOP VIEW D24
PIN DESCRIPTIONS LOGIC SYMBOL
Symbol Pin Name L] |
A0 through A9 Address Inputs Do DI D2 D8
DO through D3 Data Inputs
QO through Q3 Data Outputs —f Ao
WE Write Enable ] ﬁ;
Cs Chip Select Input (Internal pull down) —1 A3 Qolb—
VEE More Negative Supply Voltage —A¢ 1Kxd  qi—
v Loss Neaative S l — A5 SRAM  Qz2}—
cc ess Negative Supply Voltage i VS Qsl—
2758 thl 01 — A7
—1 A8
AC OPERATING RANGES(" i
) VEE Temperature CS WE
10K | -5.2V+5% 0 to 75°C, air flow exceeding 2 m/sed P 9 2857 drw 03
100K | -4.5V+5% 0 to 85°C, air flow exceeding 2 m/sed
101K | -4.75V £ -5.46V | 0to 75°C, air flow exceeding 2 m/sed
NOTE: 2758 bl 02
1. Referenced to Vcc.
CAPACITANCE (TA=+25°C, f=1.0MHz) TRUTH TABLE(
DIP CS WE DATAOUT FUNCTION
Symbol Parameter Typ. Max. Unit H X L Deselected
CIN Input Capacitance 4 — pF L H RAM Data Read
Cout Output Capacitance 6 — pF L L L Write
27581103 NOTE: 2758 tol 04
1. H=High, L=Low, X=Don't Care
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IDT10474, IDT100474, IDT101474
HIGH SPEED BiCMOS ECL STATIC RAM 4K (1K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

ECL-10K ABSOLUTE MAXIMUM RATINGS("

Symbol Rating Value Unit

VTERM | Terminal Voltage +0.5t0-7.0 \"
With Respect to GND

TA Operating Temperature 0to +75 °C

TBIAS Temperature Under Bias -55to +125 °C

TsTG Storage Ceramic -65 to +150 °C
Temperature Plastic -551to0 +125

PT Power Dissipation 1.5 w

lout DC Output Current -50 mA
(Output High)

NOTE: 758 tol 05

oy

. Stresses greater than those listed under ABSOLUTE MAXIMUM

RATINGS 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 reliability.

ECL-10K DC ELECTRICAL CHARACTERISTICS
(VEE =-5.2V, RL=50Q to -2.0V, TA =0 to +75°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Conditions Min. (B) | Typ." | Max.(A)| Unit TA
VoH Output HIGH Voltage VIN=VIHAor VLB -1000 -840 mV 0°C
-960 -885 -810 25°C
-900 -720 75°C
VoL Output LOW Voltage VIN=VIHA or VILB -1870 -1665 mV 0°C
-1850 - -1650 ° 25°C
-1830 -1625 75°C
VoHc Output Threshold HIGH Voltage VIN=VHBoOr Vita -1020 mV 0°C
-980 - - 25°C
-920 75°C
VoLc Output Threshold LOW Voltage ViN=VIHBoOr ViLA -1645 mV 0°C
- - -1630 25°C
J——_— -1605 75°C
VIH Input HIGH Voltage Guaranteed Input Voltage -1145 -840 mV 0°C
High for All Inputs -1105 - -810 25°C
-1045 -720 75°C
Vi Input LOW Voltage Guaranteed Input Voltage -1870 -1490 mV 0°C
Low for All Inputs -1850 - -1475 25°C
-1830 -1450 75°C
] Input HIGH Current VN=VIHA |CS - - 220 RA -
Others - - 110 HA -
1L Input LOW Current VN=Vie |CS 0.5 - 170 RA -
Others -50 - 90 A -
lEE Supply Current All Inputs and Outputs Open -190 -130 - mA -
NOTE: 2758 tbl 06
1. Typical parameters are specified at Ve =-5.2V, TA = +25°C and maximum loading.
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IDT10474, IDT100474, IDT101474

HIGH SPEED BiCMOS ECL STATIC RAM 4K (1K x 4-BIT) COMMERCIAL TEMPERATURE RANGE
ECL-100K ABSOLUTE MAXIMUM RATINGS("
Symbol Rating Value Unit
VTERM | Terminal Voltage +0.5t0 -7.0 v
With Respect to GND
TA Operating Temperature 0to +85 °C
TelAS Temperature Under Bias -55t0 +125 | °C
Ts1G Storage Ceramic -65t0 +150 | °C
Temperature Plastic -55to +125
PT Power Dissipation 1.5 w
lout DC Output Current -50 mA
(Output High)
NOTE: 758 101 07

-

. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS 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 maximumrating conditions
for extended periods may affect reliability.

ECL-100K DC ELECTRICAL CHARACTERISTICS
(VEE = -4.5V, RL=50Q to -2.0V, TA = 0 to +85°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Conditions Min. (B) Typ." Max. (A) Unit
VoH Output HIGH Voltage VIN=VIHAOr VILB -1025 -955 -880 mV
VoL Output LOW Voltage ) VIN=VIHAor ViLB -1810 -1715 -1620 mv
VoHc Output Threshold HIGH Voltage VIN=VHBoOr VitA -1035 - - mV
VoLc Output Threshold LOW Voltage VIN=VIiHBor VILA - - -1610 mV

| VH Input HIGH Voltage . Guaranteed Input Voltage -1165 - -880 mV
High for All Inputs ’
Vi Input LOW Voltage Guaranteed Input Voltage -1810 - -1475 mV
‘ . Low for All Inputs
(] Input HIGH Current VIN=VIHA |[CS - - 220 nA
. Others - - 110
I Input LOW Current VIN=VIB |CS 0.5 - 170 pA
' Others -50 - 90
Iee Supply Current All Inputs and Outputs Open -170 -110 - mA

NOTE: 2758 thl 08
1. Typical parameters are specified at VEE =-4.5V, TA = +25°C and maximum loading. :
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IDT10474, IDT100474, IDT101474
HIGH SPEED BiCMOS ECL STATIC RAM 4K (1K x 4-BIT) COMMERCIAL TEMPERATURE RANGE

ECL-101K ABSOLUTE MAXIMUM RATINGS("

Symbol Rating Value Unit

VTERM | Terminal Voltage +0.5t0 -7.0 Vv
With Respect to GND

TA Operating Temperature Oto +75 °C

TBIAS Temperature Under Bias -55t0 +125 | °C

TsTG Storage Ceramic -65 to +150 °C
Temperature Plastic -55to +125

PT Power Dissipation 1.5 w

lout DC Output Current -50 mA
(Output High)

NOTE: 758 10l 09

e

. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS 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 reliability.

ECL-101K DC ELECTRICAL CHARACTERISTICS
(VEE = -5.2V, RL=50Q to -2.0V, TA = 0 to +75°C, air flow exceeding 2 m/sec)

Symbol Parameter - Test Condition Min. (B) TypM Max. (A) Unit
VoH Output HIGH Voltage : VIN=VIHAOr VB -1025 -955 -880 mV
VoL Output LOW Voltage VIN=VIHAor VILB -1810 -1715 -1620 mV
VoHc Output Threshold HIGH Voltage VIN=VIHBor VILA -1035 = - mV
VoLc Output Threshold LOW Voltage VIN=VIHBoOr VILA - - -1610 mV
VH Input HIGH Voltage Guaranteed Input Voltage -1165 - -880 mV

High for All Inputs
ViL Input LOW Voltage Guaranteed Input Voltage -1810 - -1475 mV
Low for All Inputs
1H Input HIGH Current VIN=VIHA [CS - - 220 HA
Others - ~ 110
I Input LOW Current VIN=Vie |CS 0.5 - 170 HA
Others -50 - 90
Iee Supply Current All Inputs and Outputs Open -190 -130 - mA
2758 tbl 10
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IDT10474, IDT100474, IDT101474
HIGH SPEED BICMOS ECL STATIC RAM 4K (1K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

AC TEST LOAD CONDITION AC TEST INPUT PULSE
Vecc(GND) 9OV cmemmmmmmmmemy
(GND) -0.9V 80%
T v 20%
DATAoUT A7
R tF
50Q 30pF* tR=1tF = 2.0ns typ.
Note: All timing measurements are
referenced to 50% input levels.
0.01pF T VEE 20V~
—— *Includes probe and
- jig capacitance
RISE/FALL TIME
Symbol Parameter Test Condition Min. Typ. Max. Unit
tR Output Rise Time - - 2 - ns
tF Qutput Fall Time - - 2 - ns
2758 I 11
FUNCTIONAL DESCRIPTION WRITE TIMING

The IDT10474, IDT100474, and IDT101474 BiCMOS ECL
static RAMs (SRAM) provide high speed with low power
dissipation typical of BICMOS ECL. These devices follow the
traditional corner-power pinout and functionality for 1Kx4 ECL
SRAMs. (Forcenter-power pinouts, please seethe IDT10A474,
IDT100A474, and IDT101A474, respectively.)

READ TIMING

The read timing on these asynchronous devices is straight-
forward. DataOUT is held low until the device is selected by
Chip Select (CS). Then Address (ADDR) settles and data
appears on the output after time tAA. Note that DataOUT is
held for a short time (toH) after the address begins to change
for the next access, then ambiguous data is on the bus until a
new time tAA.

To write data to the device, a Write Pulse need be formed
on the Write Enable input (WE) to control the write to the
SRAM array. While CS and ADDR must be set-up when WE
goes low, DatalN can settle afterthe falling edge of WE, giving
the data path extra margin. Data is written to the memory cell
at the end of the Write Pulse, and addresses and Chip Select
must be held after the rising edge of the Write Pulse to ensure
satisfactory completion of the cycle. -

DataOUT is disabled (held low) duringthe Write Cycle. IfCS
is held low (active) and addresses remain unchanged, the
DataOUT pins will output the written data after "Write Recov-
ery Time" (tWR).

Because of the very short Write Pulse requirement, these
devices can be cycled as quickly for Writes as for Reads.
Balanced cycles mean simpler timing in cache applications.
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IDT10474, IDT100474, IDT101474

HIGH SPEED BiCMOS ECL STATIC RAM 4K (1K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range)

10474S7 10474S8 10474S10 10474515
100474S7 100474S8 100474S10 100474S15
Test 101474S7 101474S8 101474S10 101474515
Symbol Parameter(!) Condition | Min. | Max. | Min. ] Max. | Min. | Max. | Min. | Max. | Unit
Read Cycle
tacs Chip Select Access Time - - 3 - 5 - 5 - 5 ns
tRCS Chip Select Recovery Time - - 3 - 5 - 5 - 5 ns
7Y Address Access Time - - 7 - 8 - 10 - 15 ns
toH Data Hold from Address Change - 3 - 3 3 - 3 - ns
NOTE: 2758 ol 12
1. Input and Output reference level is 50% point of waveform.
READ CYCLE GATED BY CHIP SELECT
TS
tacs tRcs |
DATA out
READ CYCLE GATED BY ADDRESS
ADDR
tAA
toH
VWWAWWWAWWWV
DATAouT ’A’A‘A‘A’A‘A‘A‘A‘A’A‘A XN
2758 drw 04
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IDT10474, IDT100474, IDT101474
HIGH SPEED BICMOS ECL STATIC RAM 4K (1K x 4-BIT) COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range)

10474S7 10474S8 10474510 10474515
100474S7 100474S8 100474510 100474515
Test 101474S7 10147458 101474510 10147415
Symbol Parameter(!) Condition | Mlin. | Max. | Mlin. | Max. | Mlin. | Max. | Mlin. | Max. | Unit
Write Cycle
w Write Pulse Width twsA= minimum| 6 - 7 - 8 - 10 - ns
twsD Data Set-up Time - 0 - 0 - 0 - 2 - ns
twsp2(2) Data Set-up Time to WE High - 5 - 5 - 5 - 5 - ns
tWsA Address Set-up Time tWsA= minimum| O - 0 - 0 - 2 - ns
twscs Chip Select Set-up Time - 0 - o] - 0 - 2 - ns
tWHD Data Hold Time - 1 - 1 - 1 - 2 - ns
tWHA Address Hold Time - 1 - 1 - 1 - 2 - ns
twWHCS Chip Select Hold Time - 1 - 1 - 1 - 2 - ns
tws Write Disable Time - - 5 - 5 - 5 - 5 ns
twrd Write Recovery Time - - 5 - 5 - 5 - 5 ns
NOTES: 2758 tbl 13

1. Input and Output reference level is 50% point of waveform.

2.twsD is specified with respect to the falling edge of WE for compatibility with bipolar part specifications, but this device actually only requires twsb2 with
respect to rising edge of WE .

3. twr is defined as the time to reflect the newly written data on the Data Outputs (Qo to Q3) when no new Address Transition occurs.

WRITE CYCLE TIMING DIAGRAM

[
—» tWHCS
ADDR
— tWHA
DATAN
twsp ft— —! tWHD
I twsb2
we \ [
>y M -
|e———tws [+—— tWR
DATAouT

AKX XXKXXXXIRRRRR KKK

2758 drw 05
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IDT10474, IDT100474, IDT101474
HIGH SPEED BiCMOS ECL STATIC RAM 4K (1K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

ORDERING INFORMATION

nnnnn aa nn a a
Device Type  Architecture Speed Package Process/
Temp. Range

Blank

10474

100474

101474

CERDIP

Speed in Nanoseconds

Standard Architecture

4K (1K x 4-bits) BICMOS ECL-10K
Corner-Power Pin Static RAM

4K (1K x 4-bits) BICMOS ECL-100K
Corner-Power Pin Static RAM

4K (1K x 4-bits) BICMOS ECL-101K
Corner-Power Pin Static RAM

2758 drw 06
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HIGH-SPEED BiCMOS P s
K (1K x 4BIT) SRAM
Integrated Device Technology, Inc. ( X4 T) IDT101A474
FEATURES: DESCRIPTION:
« 1024-words x 4-bit organization The IDT10A474, IDT100A474 and 101A474 are 4,096-bit
« Address access time: 5/7/8/10/15 ns high-speed BICEMOS™ ECL static random access memo-
= Low power dissipation: 600mW (typ.) ries organized as 1Kx4, with separate data inputs and outputs.
+ Guaranteed Output Hold time All'l/Os are fully compatible with ECL levels.
« Fully compatible with ECL logic levels These devices are part of a family of asynchronous four-bit-
« Separate data input and output wide ECL SRAMs. Thisdevice have been configured to follow
« Center-power pin pinout for reduced noise the center-power pinout for reduced noise allowing higher
« Standard through-hole and surface mount packages speed operation. Because they are manufactured in Bi-

CEMOS™ technology, however, power dissipation is greatly
reduced over equivalent bipolar devices.

The asynchronous SRAMs are the most straightforward to
use because no additional clocks or controls are required:
DataOUT is available an access time after the last change of
address. To write data into the device requires the creation of
a Write Pulse, and the write cycle disables the output pins in
conventional fashion.

The fast access time and guaranteed Output Hold time allow
greater margin for system timing variation. DatalN setup time
specified with respect to the trailing edge of Write Pulse eases
write timing allowing balanced Read and Write cycle times.

FUNCTIONAL BLOCK DIAGRAM

Ao
(] e
°® [ ]
4,096-BIT -@— \Vce
° DECODER| e
MEMORY ~1— VEE
° ° ARRAY
-] o
(-] [ ]
A9
[e 0o 0 o of
Do ] Qo
D1 [ SENSE AMPS Q1
a AND READ/WRITE 1
D2 u CONTROL . Q2
D3 Q3
- @
‘WE
CS
2760 drw 01
BICEMOS is a of Device T Inc.
COMMERCIAL TEMPERATURE RANGE MAY 1991
© 1991 Integrated Device Technology, Inc. DSC-8021/-
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IDT10A474, IDT100AA474, IDT101A474
HIGH SPEED BICMOS ECL STATIC RAM 4K (1K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATION
D1~ 240D
D2 [ 2 23[1CS
Ds[] 3 221 WE
Qo[] 4 21[] As
Qs 201 As
Vee O 6 191 A7
Veea O 7 18 [ VEE
Q[] 8 171 As
Qs[]9 16 % NC
Ao[] 10 15[ As
A1) 11 140 A
A2[] 12 13[1 A3
2760 drw 02
TOP VIEW 400-Mil-Wide
CERDIP PACKAGE
D24
PIN DESCRIPTIONS LOGIC SYMBOL
Symbol Pin Name [ 111
A0 through A9 Address Inputs Do DI 2 D8
DO through D3 Data Inputs
QO through Q3 Data Outputs Ao
WE Write Enable 212
cS Chip Select Input (Internal pull down) A3 Qo
VEE More Negative Supply Voltage A+ 1Kx4 o4
Vee Less Negative Supply Voltage AS SRAM Q2
g pply g A6 Q3
2760 tbl 01 A7
A8
AC OPERATING RANGES(" Ao
/o] VEE Temperature TS WE
10K | -58.2V+5% 0 to 75°C, air flow exceeding 2 m/sed ? 9
100K | -4.5V +5% 0 to 85°C, air flow exceeding 2 m/sed 2760 drw 03
101K | -4.75V + -5.46V | 0to 75°C, air flow exceeding 2 m/sed
NOTE: 2760 tbl 02
1. Referenced to Vcc. -
CAPACITANCE (TA=+25°C, {=1.0MHz) TRUTH TABLE(
DIP CS WE DATAOUT FUNCTION
Symbol Parameter Typ. Max. Unit H X L Deselected
CIN Input Capacitance 4 — pF L H RAM Data Read
Cour Output Capacitance 6 —_ pF L L L Write
27601103 - NOTE: 2760 tbl 04
1. H=High, L=Low, X=Don't Care
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IDT10A474, IDT100A474, IDT101A474
HIGH SPEED BICMOS ECL STATIC RAM 4K (1K x 4-BIT) COMMERCIAL TEMPERATURE RANGE

ECL-10K ABSOLUTE MAXIMUM RATINGS()

Symbol Rating Value Unit

VTERM | Terminal Voltage +0.5t0 -7.0 \
With Respect to GND

TA Operating Temperature 0to +75 °C

TBIAS Temperature Under Bias -55t0 +125 | °C

TsTG Storage Ceramic -65t0 +150 | °C
Temperature Plastic -55 to +125

PT Power Dissipation 1.5 w

lout DC Output Current -50 mA
(Output High)

NOTE: 2760 tbl 05

-

. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS 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 reliability.

ECL-10K DC ELECTRICAL CHARACTERISTICS
(VEE =-5.2V, RL=50Q to -2.0V, TA =0 to +75°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Conditions Min. (B) | Typ{" | Max.(A)| Unit TA
VOH Output HIGH Voltage VIN=VIHAOr ViB -1000 -840 mV 0°C
-960 -885 -810 25°C
-900 -720 75°C
VoL Output LOW Voltage : VIN=ViHAor ViLB -1870 -1665 mV 0°C
-1850 - -1650 25°C
-1830 -1625 75°C
VoHC Output Threshold HIGH Voltage VIN=VIHBor VILA -1020 mV 0°C
-980 . = 25°C
-920 75°C
VoLc Output Threshold LOW Voltage VIN=VHBoOr ViLa -1645 mV 0°C
' ' — - -1630 25°C
-1605 75°C
VIH Input HIGH Voltage Guaranteed Input Voltage -1145 -840 mV 0°C
High for All Inputs -1105 - -810 25°C
-1045 -720 75°C
Vi Input LOW Voltage Guaranteed Input Voltage -1870 -1490 mV 0°C
Low for All Inputs -1850 - -1475 25°C
-1830 -1450 75°C
I Input HIGH Current VIN=VHA |CS - - 220 RA -
Others - - 110 HA -
1L Input LOW Current VIN=VIB |CS 0.5 - 170 RA -
Others -50 - 90 RA -
lee Supply Current All Inputs and Outputs Open -190 -130 - mA -
NOTE: 2760 tbl 06

1. Typical parameters are specified at VEE = -5.2V, TA = +25°C and maximum loading.
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IDT10A474, IDT100A474, IDT101A474

HIGH SPEED BiCMOS ECL STATIC RAM 4K (1K x 4-BIT) COMMERCIAL TEMPERATURE RANGE
ECL-100K ABSOLUTE MAXIMUM RATINGS("
Symbol Rating Value Unit
VTERM | Terminal Voltage +0.5t0 -7.0 Vv
With Respect to GND
TA Operating Temperature 0to +85 °C
TBIAS Temperature Under Bias -55 to +125 °C
TsTG Storage Ceramic -65t0 +150 | °C
Temperature Plastic -55t0 +125
PT Power Dissipation 1.5 w
lout DC Output Current -50 mA
(Output High)
NOTE: 2760 tbl 07

1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS 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 reliability.

ECL-100K DC ELECTRICAL CHARACTERISTICS
(VEE = -4.5V, RL=50Q to -2.0V, TA = 0 to +85°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Conditions Min. (B) Typ.(V Max. (A) Unit
VoH Output HIGH Voltage VIN=VIHAOr ViLB -1025 -955 -880 mV
VoL Output LOW Voltage VIN=VIHAOr ViLB -1810 -1715 -1620 mV
VoHC Output Threshold HIGH Voltage VIN=VIHBor VILA -1035 - - mV
VoLc Output Threshold LOW Voltage VIN=ViHBor VILA - - -1610 mV
VH Input HIGH Voltage Guaranteed Input Voltage -1165 - -880 mV

High for All Inputs
Vi Input LOW Voltage Guaranteed Input Voltage -1810 - -1475 mV
Low for All Inputs
IH Input HIGH Current VIN=VIHA |CS - - 220 nA
Others - - 110
I Input LOW Current VIN=ViB |CS 0.5 - 170 nA
Others -50 - 90
IEE Supply Current All Inputs and Outputs Open -170 -110 - mA
NOTE: 2760 tbl 08

1. Typical parameters are specified at VEE = -4.5V, TA = +25°C and maximum loading.
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IDT10A474, IDT100A474, IDT101A474

HIGH SPEED BiCMOS ECL STATIC RAM 4K (1K x 4-BIT) COMMERCIAL TEMPERATURE RANGE

ECL-101K ABSOLUTE MAXIMUM RATINGS("

Symbol Rating Value Unit

VTERM | Terminal Voltage +0.5t0 -7.0 \
With Respect to GND

TA Operating Temperature 0to +75 °C

TBIAS Temperature Under Bias -65t0 +125 | °C

Ts1G Storage Ceramic -65t0 +150 | °C
Temperature Plastic -55to +125

PT Power Dissipation 1.5 w

lout DG Output Current -50 mA
(Output High)

NOTE: 2760 1ol 09

1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS 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 reliability.

ECL-101K DC ELECTRICAL CHARACTERISTICS
(VEE = -5.2V, RL=50Q to -2.0V, TA =0 to +75°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Condition Min. (B) Typ.) Max. (A) Unit
VoH Output HIGH Voltage VIN=VIHAOr VIB -1025 -955 -880 mV
VoL Output LOW Voltage VIN=VIHAOr ViLB -1810 -1715 -1620 mV
VoHc Output Threshold HIGH Voltage VIN=VIHB Or ViLtA -1035 - - mV
VoLc Output Threshold LOW Voltage VIN=VHBor ViLA - - -1610 mV
VIH Input HIGH Voltage Guaranteed Input Voltage -1165 - -880 mV

High for All Inputs
Vi Input LOW Voltage Guaranteed Input Voltage -1810 - -1475 mV
Low for All Inputs
1H Input HIGH Current VIN=ViHA |CS - - 220 RA
‘ Others - - 110
i Input LOW Current VN=Vis |CS 0.5 - 170 pA
Others -50 - 90
IEE Supply Current All Inputs and Outputs Open -190 -130 - mA
2760 tbl 10
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IDT10A474, IDT100A474, IDT101A474
HIGH SPEED BiCMOS ECL STATIC RAM 4K (1K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

AC TEST LOAD CONDITION
vee (GND)

I

DATAouUT

i

50Q 30pF*

AC TEST INPUT PULSE
-0.9V -mmemmoeoes 80%
v 20%
R tF

tR = tF = 2.0ns typ.

Note: All timing measurements are
referenced to 50% input levels.

0.01uF VeE 2.0V ~
I__ *Includes probe and
- jig capacitance
RISE/FALL TIME
Symbol Parameter Test Condition Min. Typ. Max. Unit
tR Output Rise Time - - 2 - ns
tF Output Fall Time - - 2 - ns
2760 1ol 11
FUNCTIONAL DESCRIPTION WRITE TIMING

The IDT10A474, IDT100A474, and IDT101A474 BiCMOS
ECL static RAMs (SRAM) provide high speed with low power
dissipationtypical of BICMOS ECL. These devices follow the
center-power pinout and functionality for 1Kx4 ECL SRAMs,
reducing noise over corner-power versions allowing for im-
proved system performance. (For corner-power pinouts,
please see the IDT10474, IDT100474, and IDT101474, re-

-spectively.)

READ TIMING

The read timing on these asynchronous devices is straight-
forward. DataOUT is held low until the device is selected by
Chip Select (CS). Then Address (ADDR) settles and data
appears on the output after time tAA. Note that DataOUT is
held for a short time (toH) after the address begins to change
for the next access, then ambiguous data is on the bus until a
new time tAA.

To write data to the device, a Write Pulse need be formed
on the Write Enable input (WE) to control the write to the
SRAM array. While CS and ADDR must be set-up when WE
goes low, DataiN can settle after the falling edge of WE, giving
the data path extra margin. Data is written to the memory cell
at the end of the Write Pulse, and addresses and Chip Select
must be held after the rising edge of the Write Pulse to ensure
satisfactory completion of the cycle. .

DataOUT is disabled (held low) during the Write Cycle. If CS
is held low (active) and addresses remain unchanged, the
DataOUT pins will output the written data after "Write Recov-
ery Time" (twWR).

Because of the very short Write Pulse requirement, these
devices can be cycled as quickly for Writes as for Reads.
Balanced cycles mean simpler timing in cache applications.
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IDT10A474, IDT100A474, IDT101A474
HIGH SPEED BiCMOS ECL STATIC RAM 4K (1K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range)

10A474S5 10A474S7 10A474S8 10A474S10 | 10A474S15
100A474S5 | 100A474S7 | 100A474S8 | 100A474S10 | 100A474S15
Test 101A474S5 | 101A474S7 | 101A474S8 | 101A474S10 | 101A474S15
Symbol Parameter( Condition | Min. [ Max. | Min. | Max. | Min. [ Max. | Min. | Max. | Min. | Max. | unit
Read Cycle
tacs Chip Select Access Time - - 3 - 5 - 5 - 5 ns
RCS Chip Select Recovery Time - - 3 - 5 - 5 - 5 ns
tAA Address Access Time - - 7 - 8 - 10 - 15 ns
oH Data Hold from Address Change - 3 - 3 - 3 - 3 - ns
NOTE: 2760 tbl 12
1. Input and Output reference level is 50% point of waveform.
READ CYCLE GATED BY CHIP SELECT
cS
= tacs ! = tRcs
DATAout
READ CYCLE GATED BY ADDRESS
ADDR
taa |
l<— toH
VWWWWWWW/WWWY
DATAour A‘A‘A‘A‘A’A‘A.A‘A‘A‘A‘A‘A‘A‘AA
2760 drw 04
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IDT10A474, IDT100A474, IDT101A474
HIGH SPEED BiCMOS ECL STATIC RAM 4K (1K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range)

10A474S5 10A474S7 10A474S8 10A474S10 | 10A474S15
100A474S5 | 100A474S7 | 100A474S8 | 100A474S10 | 100A474S15
Test 101A474S5 | 101A474S7 | 101A474S8 | 101A474S10 | 101A474S15
Symbol Parameter(") Condition | Miin. | Max. | Miin. | Max. | Miin. | Max. | Miin. | Max. | Miin. | Max. | Unit
Write Cycle
w Write Pulse Width tWSA= minimum 6 - 7 - 8 - 10 - ns
twsD Data Set-up Time - 0 - 0 - 0 N - ns
twsp2® | Data Set-up Time to WE High - 51 - 5 | - 5 - 15 - ns
tWwsa Address Set-up Time twsA= minimum 0 - 0 - 0 - 2 - ns
twscs Chip Select Set-up Time - 0 - 0 - 0 - 2 - ns
tWHD Data Hold Time - 1 - 1 - 1 - 2 - ns
WHA Address Hold Time - 1 - 1 - 1 - 2 - ns
WHCS Chip Select Hold Time - 1 - 1 - 1 - 1 - 2 - ns
tws Write Disable Time - - 3 - - 5 - - 5 ns
twr® Write Recovery Time - - 3 - - 5 - - 5 ns
NOTES: 2760 tbl 13

1. Input and Output reference Ievel is 50% point of waveform.
2.twsD is spectfled with respect to the falling edge of WE for compatibility with bipolar part specifications, but this device actually only requires twspz with

respect to rising edge of WE .
3. twR is defined as the time to reflect the newly written data on the Data Outputs (Qo to Q3) when no new Address Transition occurs.

WRITE CYCLE TIMING DIAGRAM

Ccs

— twHcs
ADDR

— tWHA
DATAN

— tWHD

twsD2 -
/
We \_
tw
tws f le—— twR

oaraour KX OOO0OOOOOOOCOCOROO0NA)

2760 drw 05
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IDT10A474, IDT100A474, IDT101A474 .

HIGH SPEED BiCMOS ECL STATIC RAM 4K (1K x 4-BIT) COMMERCIAL TEMPERATURE RANGE
ORDERING INFORMATION
nnnnn aa nn a a
Device Type  Architecture Speed Package Process/
Temp. Range
Blank
| D CERDIP
5
7 .
8 Speed in Nanoseconds
10
15
{ S Standard Architecture
10A474 4K (1K x 4-bits) BICMOS ECL-10K
Center-Power Pin Static RAM
100A474 4K (1K x 4-bits) BICMOS ECL-100K

Center-Power Pin Static RAM

101A474 4K (1K x 4-bits) BICMOS ECL-101K
Center-Power Pin Static RAM

2760 drw 06
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HIGH-SPEED BiCMOS IDT10480
ECL STATIC RAM :g;}gg’:gg
16K (16K x 1-BIT) SRAM
Integrated Device Technology, Inc. .
FEATURES: DESCRIPTION:

« 16,384-words x 1-bit organization

» Address access time: 8/10/12/15

* Low power dissipation: 420mW (typ.)
 Guaranteed Output Hold time

« Fully compatible with ECL logic levels

» Separate data input and output

» JEDEC standard through-hole and surface mount

packages

The IDT10480, IDT100480 and IDT101480 are 16,384-bit
high-speed BICEMOS™ ECL static random access memo-
ries organized as 16K x 1, with separate data inputs and
outputs. All I/Os are fully compatible with ECL levels.

These devices are part of a family of asynchronous one-
bit-wide ECL SRAMs. The devices have been configured to
follow the standard ECL SRAM JEDEC pinout. Because they
are manufactured in BICEMOS™ technology, however, power
dissipation is greatly reduced over equivalent bipolardevices.

The asynchronous SRAMs are the most straightforward to
use because no additional clocks or controls are required:
DataouT is available an access time after the last change of
address. To write data into the device requires the creation of
a Write Pulse, and the write cycle disables the output pins in
conventional fashion.

The fast access time and guaranteed Output Hold time
allow greater margin for systemtiming variation. DataiN setup
time specified with respect to the trailing edge of Write Pulse
eases write timing allowing balanced Read and Write cycle

times.
FUNCTIONAL BLOCK DIAGRAM

Ao
L L[]
* * 16,384-BIT —-— vce
o DECODER | o MEMORY ARRAY - e
L] L]
L] [ ]
L] L[]

A13

SENSE AMPS
Do _{}— AND READ/WRITE _D— Qo
CONTROL
WE
cs
2757 drw 01
BiICEMOS is a of Integrated Device Technology, Inc.
COMMERCIAL TEMPERATURE RANGE MAY 1991
DSC-8023/-

© 1991 Integrated Device Technology, Inc.
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IDT10480, IDT100480, IDT101480

HIGH SPEED BiCMOS ECL STATIC RAM 64K (16K x 1-BIT) COMMERCIAL TEMPERATURE RANGE
PIN CONFIGURATION
ao 1 /20 vee
Ao[] 2 191 Do
A1 3 181 CS
A2[] 4 17 WE
A3[] s 16 [1 A13
Ad[] 6 151 A12
As[]7 141 A1
As[] 8 13 [ A10 2757 drw 04
A7[] 9 12[] Ae
VEE[] 10 11[JAs8
2757 drw 02 300-Mil-Wide
CERDIP PACKAGE
CERDIP D20
TOP VIEW
LOGIC SYMBOL
|
Do
—f Ao
—1 A1
—fA2
— A3
—tAs
—As
—As Qoj—
—A7
—fAs
— A9
—f A0
— A
—Ai2
— A3
WE CS
PIN DESCRIPTIONS (S 2757 drw 06
Symbol Pin Name ' 64Kx1
Aothrough A13 Address Inputs SRAM
Do Data Input -
Qo Data Output CAPACITANCE (TA =+25°C, {=1.0MHz)
WE Write Enable Input - DIP FP
cs Chip Select Input (Internal pull down) Symbol [ Parameter Typ. |Max. | Typ. |Max. | Unit
VEE More Negative Supply Voltage CiN Input 4 - |TBD| - | pF
Vce Less Negative Supply Voltage Capacitance
Cout | Output 6 - | TBD| - pF
27571101 Capacitance
2757 1ol 03
AC OPERATING RANGES(" TRUTH TABLE("
/0 VEE Temperature cs WE Data ouT Function
10K | -5.2V 5% 0 TO 75°C, air flow exceeding 2 m/sed H X L Deselected
100K| -4.5V 5% 0 TO 85°C, air flow exceeding 2 m/sed L H RAM Data Read
101K| -4.75V to -5.46V | 0 TO 75°C, air flow exceeding 2 m/sed L L L Write
NOTE: 2757 bl 02 NOTE: 2757 thl 04
1. Referenced to Vcc 1. H=High, L=Low, X=Don't Care
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IDT10480, IDT100480, IDT101480
HIGH SPEED BiCMOS ECL STATIC RAM 64K (16K x 1-BIT)

COMMERCIAL TEMPERATURE RANGE

ECL-10K ABSOLUTE MAXIMUM RATINGS("

Symbol Rating Value Unit
VTERM | Terminal Voltage +0.5t0 -7.0 "
With Respect to GND
TA Operating Temperature 0to +75 °C
TBIAS Temperature Under Bias -55to +125 °C
Ts1G Storage Ceramic -65t0 +150 | °C
Temperature Plastic " - -55to0 +125
PT Power Dissipation w
lout DC Output Current mA
(Output High)
NOTE: ’ 757 ol 05
1. Stresses greater than those listed under ABSOLUTE MAXIMUM

RATINGS 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 not implied. Exposure to absolute maximum rating

conditions for extended periods may affect reliability.

ECL-10K DC ELECTRICAL CHARACTERISTICS
(VEE =-5.2V, RL =50Q to -2.0V, TA = 0 to +75°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Conditions Min.(B) | Typ{V | Max.(A)| Unit TA
VoH Output HIGH Voltage VIN=VIHAOr VILB -1000 -840 mv 0°C
-960 -885 -810 25°C
-900 -720 75°C
VoL Output LOW Voltage VIN=VIHAor VILB -1870 -1665. [ mV 0°C
) -1850 - -1650 25°C
-1830 -1625 75°C
VoHe Output Threshold HIGH Voltage VIN=VIHBOr ViLa -1020 mV 0°C
-980 _ - 25°C
: -920 75°C
VoLc Output Threshold LOW Voltage VIN=VHBor ViLa -1645 mV 0°C
- - -1630 25°C
-1605 75°C
VIH Input HIGH Voltage Guaranteed Input Voltage -1145 -840 mV 0°C
High for All Inputs -1105 - -810 25°C
-1045 . -720 75°C
ViL Input LOW Voltage Guaranteed Input Voltage -1870 -1490 mV 0°C
Low for All Inputs -1850 - -1475 25°C
-1830 -1450 75°C
I H Input HIGH Current VIN=VIHA | CS - - 220 pA -
| Others - - 110 pA -
1L Input LOW Current - VIN=VIB |CS 0.5 - 170 pA. -
‘ Others -50 - 90 pA | -
IEE Supply Current All Inputs and Outputs -170 -80 - mA -
Open B
NOTE: 2757 bl 06
1. Typical parameters are specified at VEE =-5.2V, TA = +25°C and maximum loading.
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IDT10480, IDT100480, IDT101480
HIGH SPEED BIiCMOS ECL STATIC RAM 64K (16K x 1-BIT) . COMMERCIAL TEMPERATURE RANGE

ECL-100K ABSOLUTE MAXIMUM RATINGS("

Symbol Rating Value Unit
VTERM | Terminal Voltage +0.5t0 -7.0 \"
With Respect to GND
TA Operating Temperature 0to +85 °C
TBIAS Temperature Under Bias -55t0 +125 | °C
Ts1G Storage Ceramic 6510 +150 | °C
Temperature Plastic -55t0 +125
PT Power Dissipation 1.5 W
lout DC Out mput Current (Output -50 mA
High)
NOTE: 2757 b1 07
1. Stresses greater than those listed under ABSOLUTE MAXIMUM

RATINGS 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 not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability.

ECL-100K DC ELECTRICAL CHARACTERISTICS
(VEE = -4.5V, RL=50Q to -2.0V, TA = 0 to +85°C, air flow exceeding 2 m/sec)

Symbol Parameter . Test Conditions Min. (B) Typ{) Max. (A) Unit
VoH Output HIGH Voltage VIN=VIHA Or VILB -1025 -955 -880 mV
VoL Output LOW Voltage VIN=VIHAOr VILB -1810 -1715 -1620 mV
VoHe Output Threshold HIGH Voltage . | VIN=VIHBor VILA -1035 - - mV
VoLc Output Threshold LOW Voltage VIN=VIHBOr VILA - - ) -1610 mV
VH Input HIGH Voltage Guaranteed Input Voltage -1165 - -880 mV

. High for All Inputs
Vi Input LOW Voltage Guaranteed Input Voltage -1810 - -1475 mV
. Low for All Inputs
1H Input HIGH Current VIN=VIHA |CS - - 220 RA
: . Others - - 110
I Input LOW Current ViN=Vie |CS 0.5 - 170 nA
. Others -50 - 90
[[53 Supply Current All Inputs and Outputs Open -150 -70 - mA
NOTE: ! 2757 1 08

1. Typical parameters are specified at VEE =-4.5V, TA = +25°C and maximum loading.
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1DT10480, IDT100480, IDT101480

HIGH SPEED BiCMOS ECL STATIC RAM 64K (16K x 1-BIT) COMMERCIAL TEMPERATURE RANGE
ECL-101K ABSOLUTE MAXIMUM RATINGS(")
Symbol Rating Value Unit
VTERM - | Terminal Voltage +0.51t0-7.0 v
With Respect to GND
TA Operating Temperature 0to +75 °C
TBIAS Temperature Under Bias -55t0 +125 | °C
TsTa Storage Ceramic -6510 +150 | °C
Temperature Plastic -55to +125
PT Power Dissipation 1.0 w
lout DC Out mput Current -50 mA
(Output High)
NOTE: 2757 bl 09

1. Stressesgreaterthan those listedunder ABSOLUTE MAXIMUMRATINGS
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 indicatedin the operational sections of this specificationis not
implied. Exposure to absolute maximum rating conditions for extended
periods may affect reliability.

ECL-101K DC ELECTRICAL CHARACTERISTICS
(VEE = -5.2V, RL=50Q to -2.0V, TA =0 to +75°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Conditions Min. (B) Typ{1 Max. (A) | Unit
VOH Output HIGH Voltage VIN=VIHAor ViLB ) -1025 -955 -880 mvV
VoL Output LOW Voltage VIN=VIHAOr ViB | -1810 -1715 -1620 mV
VoHc Output Threshold HIGH Voltage VIN=VIHBoOr Via : -1035 - = mV
VoLc Output Threshold LOW Voltage VIN=VIHBoOr ViLa - - -1610 mV
VH Input HIGH Voltage Guaranteed Input Voltage -1165 - -880 mV

High for All Inputs
ViL Input LOW ’Voltage . Guaranteed Input Voltage -1810 - -1475 mV
Low for All Inputs .
1H Input HIGH Current VIN=VIHA |CS - - 220 pA
Others - - 110
(T Input LOW Current . VN=VILB |CS 0.5 - 170 RA
) o ) ) Others -50 - 90
IEE Supply Current - All Inputs and Outputs -170 -80 - mA
- Open
NOTE: 7 2757 b1 10

1. Typical parameters are specified at VEE =-5.2V, TA = +25°C and maximum loading.
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IDT10480, IDT100480, IDT101480
HIGH SPEED BIiCMOS ECL STATIC RAM 64K (16K x 1-BIT)

COMMERCIAL TEMPERATURE RANGE

AC TEST LOAD CONDITION
Vec (GND)

i

DATAout

1

50Q 30pF*

AC TEST INPUT PULSE

80%
20%

R tF
tR = tF = 2.0ns typ.

Note: All timing measurements are

0.011F T VEE 20V referenced to 50% input levels.
— *Includes probe and
= jig capacitance .
2757 drw 07 2757 drw 08
RISE/FALL TIME
Symbol Parameter Test Condition Min. Typ. Max. Unit
tR Output Rise Time - - 2 - ns
tF Output Fall Time - - 2 - ns
2757 ol 11
FUNCTIONAL DESCRIPTION
The IDT10480, IDT100480 and IDT101480 BICMOS ECL  WRITE TIMING

static RAMs (SRAM) provide high speed with low power
dissipation typical of BICMOS ECL. These devices follow the
conventional pinout and functionality for 16Kx1 SRAMs. The
ECL -101K meets electrical specifications that combine the
ECL-100K temperature and voltage compensated output
levels with the high-speed of ECL-10K VEE compatibility
(-5.2V).

READ TIMING

The read timingon these asynchronous devices is straight-
forward. Dataourt is held low until the device is selected by
Chip Select (CS). - Then Address (ADDR) settles and data
appears onthe output aftertime tAA. Note that DataouTis held
forashorttime (toH) afterthe address beginsto change forthe
next access, then ambiguous data is on the bus until a new
time tAA.

To write data to the device, a Write Pulse need be formed
on the Write Enable input (WE) to control the write to the
SRAM array. While CS and ADDR must be set-up when WE
goes low, DataiN can settle after the falling edge of WE, giving
the data path extra margin. Data is written to the memory cell
at the end of the Write Pulse, and addresses and Chip Select
must be held after the rising edge of the Write Pulse to ensure
satisfactory completion of the cycle. -

DataouTis disabled (held low) during the Write Cycle. IfCS
is held low (active) and addresses remain unchanged, the
DataouT pins will output the written data after “Write Recovery
Time” (1WR).

Because of the very short Write Pulse requirement, these
devices can be cycled as quickly for Writes as for Reads.
Balanced cycles mean simpler timing in cache applications.
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1DT10480, IDT100480, IDT101480
HIGH SPEED BiCMOS ECL STATIC RAM 64K (16K x 1-BIT)

COMMERCIAL TEM PERATUR‘E RANGE

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range)

10480S8 10480S10 10480S12 10480515
100480S8 100480S10 100480S12 100480S15
Test 101480S8 101480S10 101480S12 101480S15
Symbol Parameter(!) Condition | Min. l Max. | Min. [ Max. | Min. | Max. | Min. | Max. | Unit
Read Cycle
tacs Chip Select Access Time - - 3 - 5 - 5 - 5 ns
tRCS Chip Select Recovery Time - - 3 - 5 - 5 - 5 ns
A Address Access Time - - 8 - 10 - 12 - 15 ns
toH Data Hold from Address - 3 - 3.5 - 35 - 3.5 - ns
Change
NOTES: 2757l 12
1. Input and Output reference level is 50% point of waveform.
READ CYCLE GATED BY CHIP SELECT
cs
tACS tRCS
DATAouT

READ CYCLE GATED BY ADDRESS

2757 drw 09

ADDR

DATAout

2757 drw 10
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IDT10480, IDT100480, IDT101480
HIGH SPEED BiCMOS ECL STATIC RAM 64K (16K x 1-BIT) ) COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range)

10480S8 10480S10 10480512 10480S15
100480S8 100480S10 100480512 100480515
Test 101480S8 101480S10 101480512 101480515
Symbol Parameter(?) Condition Min. I Max. | Min. I Max. | Min. | Max. | Min. | Max. | Unit
Write Cycle
w Write Pulse Width tWSA= minimum| 7 - 9 - 10 - 10 - ns
twsD Data Set-up Time - 0 - o] - 0 - 2 - ns
twsD2(2) Data Set-up Time to WE High - 5 - 5 - 5 - 5 - ns
tWsa Address Set-up Time tWSA= minimum| O - 0 - 0 - 2 - ns
twscs Chip Select Set-up Time - 0 - 0 - 0 - 2 - ns
WHD Data Hold Time - 1 - 1 - 2 - 3 - ns
tWHA Address Hold Time - 1 - 1 - 2 - 3 - ns
tWHCS Chip Select Hold Time - 1 - 1 - 2 - 3 - ns
tws Write Disable Time - - 5 - 5 - 5 - 10 ns
twr®) Write Recovery Time - - 10 - 12 - 14 - 18 ns
NOTES: 2757 1 13

1. Input and Output reference level is 50% point of waveform.

2. twspis specified with respect to the falling edge of WE for compatibility with bipolar part specifications, but this device actually only requires twsp2 with
respect to rising edge of WE .

3. tWR=twHA + taA and thus can include a full access time if addresses change while Chip Select is still low.

WRITE CYCLE TIMING DIAGRAM

— twHCs

ADDR
— tWHA

DATAIN
— tWHD

twsD2
WE
< twR

DATAout

2757 drw 11
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1DT10480, IDT100480, IDT101480
HIGH SPEED BiCMOS ECL STATIC RAM 64K (16K x 1-BIT)

COMMERCIAL TEMPERATURE RANGE

ORDERING INFORMATION
IDT XXX X XX X X
Device Type  Architecture Speed  Package Process/
) Temp. Range

Blank

10480

100480

101480

Commercial

CERDIP

Speed in Nanoseconds

Standard Architecture

16K (16K x 1-bit) BICMOS ECL-10K
Static RAM

16K (16K x 1-bit) BICMOS ECL-100K
Static RAM

16K (16K x 1-bit) BICMOS ECL-101K
Static RAM

2757 drw 12
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. PRELIMINARY
HIGH-SPEED BiCMOS i
ECL STATIC RAM IDT100514
1M (256K x 4-BIT) SR
Integrated Device Technology, Inc. ( 56 ) S A M IDT101514
FEATURES: DESCRIPTION:
« 262,144-words x 4-bit organization ThelDT10514,IDT100514andIDT101514 are 1,048,576-
« Address access time: 10/12/15 bit high-speed BICEMOS™ ECL static randomaccess memo-
» Low power dissipation: 300mW (typ.) ries organized as 256Kx4, with separate data inputs and
< Guaranteed Output Hold time outputs. All /Os are fully compatible with ECL levels.
= Fully compatible with ECL logic levels These devices are part of a family of asynchronous four-
« Separate data input and output bit-wide ECL SRAMs. The devices have been configured to
« JEDEC standard through-hole and surface mount follow the standard ECL SRAM family pinout. Because they

packages are manufacturedinBICEMOS™ technology, however, power
. dissipation is greatly reduced over equivalent bipolar devices.

The asynchronous SRAMs are the most straightforward to
use because no additional clocks or controls are required:
DataourT is available an access time after the last change of
address. To write data into the device requires the creation of
a Write Pulse, and the write cycle disables the output pins in
conventional fashion.

The fast access time and guaranteed Output Hold time
allow greater margin for systemtiming variation. DataIN setup
time specified with respect to the trailing edge of Write Pulse
eases write timing allowing balanced Read and Write cycle

times.
FUNCTIONAL BLOCK DIAGRAM
Ao
o °
° .
1,048,576-BIT -=— VcCC
o DECODER | o MEMORY ARRAY -« V£
° .
° °
° .
A17
lo o @ o of
Do —] Qo
D1 - SENSE AMPS pa Q1
AND READ/WRITE ;
D2 - CONTROL L Q2
D3 Q3
p— *—
WE
CS
2780 drw 01
BiCEMOS is a of d Device Te Inc.
COMMERBRCIAI TEMPERATURE RANGE MAY 1991
© 1991 Integrated Device Technology, Inc. DSC-8024/-
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IDT10514, IDT100514, IDT101514
HIGH SPEED BiCMOS ECL STATIC RAM 1M (256K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATION
Al T\ 32h A13
A5 H 5 310 A12
A6 M 3 301 A1
A7 4 29 At0
css 281 A9
Do} 6 271 D3
Q7 261 Q3
Vec [ 8 25 [] VEE
VEE [] 9 - 247 Vce
Q1] 10 231 Q2
D1 11 2211 D2 2786 drw 03 2786 drw 04
WE [] 12 211 As
Ao[] 13 20[] A7
QQE B % P 400-Mil-Wide 400-Mil-Wide
CERAMIC PACKAGE PLASTIC SOJ PACKAGE
A3 [] 16 171 A4 c32 Y32
2786 drw 02
TOP VIEW
PIN DESCRIPTION LOGICSYMBOL | | | |
Symbol Pin Name Do D1 D2 D8
Aothrough A17 Address Inputs — Ao
Do through D3 Data Inputs : 2;
Qothrough Q3 Data Outputs — A3
WE : — A4
_W_E Write Enable Input s Qol—
cs Chip Select Input (Internal pull —dAs Qil—
down) s Qz|—
VEE More Negative Supply Voltage —{ A8 Q3f—
Vce Less Negative Supply Voltage ] ﬁ?o
NC No Connect (Not Internally — A1
Connected —JA12
2786 bl 01 — A13
—1 A12
—] A13
AC OPERATING RANGES" g I\
e} VEE Temperature — A
10K | -5.2V 5% 0 TO 75°C, air flow exceeding 2 m/sec —q A7
100K| -4.5V 5% 0 TO 85°C, air flow exceeding 2 m/sec WE (a,s 2786 drw 05
101K| -4.75V to -5.46V | 0 TO 75°C, air flow exceeding 2 m/sec T
NOTE: 5766 bl 02 256Kx4
1. Referenced to Vcc SRAM
CAPACITANCE (TA=+25°C, f=1.0MHz) TRUTH TABLE("
DIP SsoJ CS WE DATAouT Function
Symbol Parameter Typ. |Max. | Typ. |Max. | Unit H X L Deselected
CIN Input ] 4 - 3 - pF L H RAM Data Read
Capacitance L L L Write
Cout Output 6 - 3 - pF NOTE: P
Capacitance —ssmios 1 H=Hi'gh, L=Low, X=Don't Care
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IDT10514, IDT100514, IDT101514

HIGH SPEED BiCMOS ECL STATIC RAM 1M (256K x 4-BIT) COMMERCIAL TEMPERATURE RANGE
ECL-10K ABSOLUTE MAXIMUM RATINGS(")
Symbol Rating Value Unit
VTERM | Terminal Voltage +0.5t0 -7.0 \
With Respect to GND
TA Operating Temperature 0to +75 °C
TBIAS Temperature Under Bias -55t0 +125 | °C
Ts1G Storage Ceramic -65t0 +150 | °C
Temperature Plastic -55to0 +125
PT Power Dissipation 1.5 W
lout DC Output Current -50 mA
(Output High)
NOTE: 2786 bl 05

1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS 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 reliability.

ECL-10K DC ELECTRICAL CHARACTERISTICS
(VEE =-5.2V, RL=50Q to -2.0V, TA =0 to +75°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Conditions Min.(B) | Typ.” | Max.(A) | Unit Ta
VOH Output HIGH Voltage VIN=VIHAOr ViLB -1000 -840 mV 0°C
' -960 -885 -810 25°C
-900 -720 75°C
VoL Output LOW Voltage VIN=ViHAOr ViLB -1870 -1665 mV 0°C
' -1850 - .-1650 25°C
-1830 -1625 75°C
VoHc Output Threshold HIGH Voltage VIN=VIHBoOr ViLA -1020 mV 0°C
-980 - - 25°C
920 75°C
VoLc Output Threshold LOW Voltage VIN=VHBoOr ViLa -1645 mV 0°C
. - - -1630 25°C
-1605 75°C
VIH Input HIGH Voltage Guaranteed Input Voltage -1145 -840 mV 0°C
High for All Inputs -1105 - -810 25°C
) -1045 -720 75°C
ViL Input LOW Voltage ) Guaranteed Input Voltage -1870 -1490 mV 0°C
Low for All Inputs -1850 - -1475 ’ 25°C
-1830 -1450 75°C
IH Input HIGH Current VIN=VIHA |[CS - - 220 RA -
Others - - 110 pA -
(R Input LOW Current VIN=ViB |CS 0.5 - 170 nA -
Others -50 - 90 LA -
IEE Supply Current All Inputs and Outputs Open -260 -180 - mA -
NOTE: 2786 tbl 06

1. Typical parameters are specified at VEE =-5.2V, TA = +25°C and maximum loading.
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IDT10514, IDT100514, IDT101514

HIGH SPEED BICMOS ECL STATIC RAM 1M (256K x 4-BIT) COMMERCIAL TEMPERATURE RANGE
ECL-100K ABSOLUTE MAXIMUM RATINGS"
Symbol Rating Value Unit
VTERM | Terminal Voltage With +0.5t0-7.0 Vv
Respect to GND
TA Operating Temperature Oto +85 °C
TBIAS Temperature Under Bias -55t0 +125 | °C
TsTG Storage Ceramic -65to +150 °C
Temperature
PT Power Dissipation 1.5 w
lout DC Output Current -50 mA
(Output High)
NOTE: 278610l 07

1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS 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 not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability.

ECL-100K DC ELECTRICAL CHARACTERISTICS
(VEE = -4.5V, RL=50Q to -2.0V, TA =0 to +85°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Conditions Min. (B) Typ.! Max. (A) Unit
VoH Qutput HIGH Voltage VIN=VIHAor VILB -1025 -955 -880 mV
VoL Output LOW Voltage VIN=VIHAor ViLB -1810 -1715 -1620 mV
VoHc Output Threshold HIGH Voltage VIN=VIHBoOr ViLA -1035 - - mV
VoLc Output Threshold LOW Voltage VIN=VHBoOr ViLA - - -1610 mV
VIH Input HIGH Voltage : Guaranteed Input Voltage -1165 - -880 mV

High for All Inputs
Vi Input LOW Voltage Guaranteed Input Voltage -1810 - -1475 mV
Low for All Inputs ‘
I Input HIGH Current VIN=VHA |CS - - 220 pA
Others - Co- 110
I Input LOW Current VIN=ViB |CS 0.5 - 170 nA
Others -50 - 90"
|EE Supply Current All Inputs and Outputs Open -240 -160 - mA
NOTES: 2786 bl 08

1. Typical parameters are specified at VEE =-4.5V, TA = +25°C and maximum loading.

UPDATE1 B 88



IDT10514, IDT100514, IDT101514

HIGH SPEED BiCMOS ECL STATIC RAM 1M (256K x 4-BIT) COMMERCIAL TEMPERATURE RANGE
ECL-101K ABSOLUTE MAXIMUM RATINGS("
Symbol .~ Rating Value Unit
VTERM | Terminal Voltage +0.5t0 -7.0 \
With Respect to GND
TA Operating Temperature 0to +75 °C
TBIAS Temperature Under Bias -55t0 +125 °C
TsTa Storage Ceramic -65t0 +150 | °C
Temperature Plastic -55to +125
PT Power Dissipation 1.5 w
lout DC Out mput Current -50 mA
(Output High)
NOTE: 2786 tbl 09

1.Stresses greater than those listedunder ABSOLUTE MAXIMUM  RATINGS
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 not
implied. Exposure to absolute maximum rating conditions for extended
periods may affect reliability.

ECL-101K DC ELECTRICAL CHARACTERISTICS
(VEE =-5.2V, RL=50Q to -2.0V, TA =0 to +75°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Condition Min. (B) Typ.) Max. (A) Unit
VoH Output HIGH Voltage Vin=ViiHaor ViLB -1025 -955 -880 mV
VoL Output LOW Voltage VIN=VIHAOr ViLB -1810 -1715 -1620 mV
VoHe Qutput Threshold HIGH Voltage VIN=ViHBor ViLa -1035 - - mV
VoLc Output Threshold LOW Voltage ViIN=ViHBOr ViLa - - -1610 mV
ViH Input HIGH Voltage Guaranteed Input Voltage -1165 - -880 mV

High for All Inputs : i
Vi Input LOW Voltage Guaranteed Input Voltage -1810 - -1475 mV
Low for All Inputs
11 Input HIGH Current ViIN=VHA |CS - - 220 pA
Others - - 110 .
I Input LOW Current ViN=Vus |CS 0.5 - 170 pA
Others -50 - 90
IEE Supply Current All Inputs and Outputs Open -260 ' -180 - mA
NOTES:

2786 bl 10
1. Typical parameters are specified at VEE =-5.2V, TA = +25°C and maximum loading.

UPDATE1 B 89



IDT10514, IDT100514, IDT101514
HIGH SPEED BICMOS ECL STATIC RAM 1M (256K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

AC TEST LOAD CONDITION AC TEST INPUT PULSE
Vec(GND) 00V ccmmmmmmmeeeny |
1(> ) -0.9V 80%
20%
DATAoUT 1.7V
tR tF
50Q 30pF* tR = tF = 2.0ns typ.
I Note: All timing measurements are
L referenced to 50% input levels. 2786 drw 07
0.01uF 20V -~
VEE
I *Includes probe and
- jig capacitance
2786 drw 06
RISE/FALL TIME
Symbol Parameter Test Condition Min. Typ. Max. Unit
tR Output Rise Time - - 2 - ns
tF Output Fall Time - - 2 - ns
2786 tl 11

FUNCTIONAL DESCRIPTION WRITE TIMING

The IDT10514, IDT100514 and IDT101514 BiCMOS ECL
static RAMs (SRAM) provide high speed with low power
dissipation typical of BICMOS ECL. These devices follow the
JEDEC standard revolutionary pinout. The ECL-101K meets
electrical specifications that combine the ECL-100K tempera-
ture and voltage compensated output levels with the high-
speed of ECL-10K VEE compatibility (-5.2V).

READ TIMING

The read timing on these asynchronous devices is straight-
forward. DataOUT is held low until the device is selected by
Chip Select (CS). Then Address (ADDR) settles and data
appears on the output after time tAA. Note that DataOUT is
held for a short time (tOH) after the address begins to change
for the next access, then ambiguous data is on the bus until a
new time tAA.

To write data to the device, a Write Pulse need be formed

on the Write Enable input (WE) to control the write to the
SRAM array. While CS and ADDR must be set-up when WE
goes low, DatalN can settle after the falling edge of WE, giving
the data path extra margin. Data is written to the memory cell
at the end of the Write Pulse, and addresses and Chip Select
must be held after the rising edge of the Write Pulse to ensure
satisfactory completion of the cycle.
__DataOUT is disabled (held low) during the Write Cycle. If
CSiis held low (active) and addresses remain unchanged, the
DataOUT pins will output the written data after “Write Recov-
ery Time” (tWR).

Because of the very short Write Pulse requirement, these
devices can be cycled as quickly for Writes as for Reads.
Balanced cycles mean simpler timing in cache applications.
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IDT10514, IDT100514, IDT101514

HIGH SPEED BiCMOS ECL STATIC RAM 1M (256K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range)

10514510 10514S12 10514S15
100514510 100514512 100514515
Test 101514S10 101514512 101514515
Symbol Parameter() Condition | Min. Max. Min. Max. Min. Max. Unit
Read Cycle
tacs Chip Select Access Time — - 5 — 5 — 5 ns
tRCcs Chip Select Recovery Time — — 5 — 5 — 5 ns
tAA Address Access Time — —_ 10 — 12 — 15 ns
tOH Data Hold from Address Change — 3 — 3 — 3 — ns
NOTE: 2786 1ol 12
1. Input and Output reference level is 50% point of waveform.
READ CYCLE GATED BY CHIP SELECT
[
= tacs - = tRCS -
DATAouT
2786 drw 08
READ CYCLE GATED BY ADDRESS E
ADDR
tAA |
l«——tOH
WWWWWWWWWWV
DATAcuT UOOUROURRD
2786 drw 09
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IDT10514, IDT100514, IDT101514
HIGH SPEED BiCMOS ECL STATIC RAM 1M (256K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range)

10514S10 10514512 10514S15
100514S10 100514512 100514515
Test 101514S10 101514512 101514515
Symbol Parameter(" Condition | Min. Max. Min. l Max. Min. Max. Unit
Write Cycle
tw Write Pulse Width tWSA = min. 8 — 10 — 10 — ns
twsD Data Set-up Time — 0 — 0 — 2 — ns
twsp2(® | Data Set-up Time to WE High — 6 — 8 — 8 — ns
twsa Address Set-up Time tWSA = min. 0 — 0 — 1 —_ ns
twscs Chip Select Set-up Time — 0 — 0 — 1 — ns
tWHD Data Hold Time — 2 — 2 — 2 — ns
tWHA Address Hold Time — 2 — 2 — 2 — ns
tWHCs Chip Select Hold Time — 2 — 2 — 2 — ns
tWHS Write Disable Time — — — 5 — 5 ns
twr® Write Recovery Time — — 5 — 5 — 5 ns
NOTES: 27861113

1. Input and Output reference level is 50% point of waveform.
2. twsD is specified with respect to the falling edge of WE for compatibility with bipolar part specifications, but this device actually only requires twsp2 with

respect to rising edge of WE .
3. twR is defined as the time to reflect the newly written data on the Data Outputs (Qo to Q3) when no new Address Transition occurs.

WRITE CYCLE TIMING DIAGRAM

— -
—
DATAIN
[t— —
i twsD2
WE
o tw

DATAout

twHCs

tWHA

twHD

[e———— tws

ARXXRXXARARAAAXXXXXRXRRARN

fe——— tWR

2786 drw 10
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IDT10514, IDT100514, IDT101514
HIGH SPEED BiCMOS ECL STATIC RAM 1M (256K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

ORDERING INFORMATION
IDT XXX X XX X X

Device Type  Architecture  Speed Process/
Temp. Range

L——| Blank

Package

10514

100514

101514

Commercial

Sidebraze DIP
Plastic SOJ

Speed in Nanoseconds

Standard Architecture
1M (256K x 4-bits) BICMOS ECL-10K
Static RAM

1M (256K x 4-bits) BICMOS ECL-100K
Static RAM

1M (256K x 4-bits) BICMOS ECL-101K
Static RAM

2786 drw 11
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Integrated Device Technology, Inc.

SELF-TIMED BiCMOS
ECL STATIC RAM
256K (32K x 9-BIT) SRAM

ADVANCE
INFORMATION
IDT10596RR
IDT100596RR
IDT101596RR

FEATURES:

32,768-words x 9-bit organization

Self-Timed Write, with registers on inputs and outputs
Balanced Read/Write cycle time: 10/12/15 ns

Wide word for reduced address loading

Differential clock input

Fully compatible with ECL logic levels

Separate data input and output

JEDEC standard pinouts

DESCRIPTION:

The IDT10596RR, IDT100596RR, and IDT101596RR are
294,912-bit high-speed BICEMOS™ ECL self-timed static
randomaccess memories (STRAM) organized as 32Kx9, with
inputs and outputs fully compatible with ECL levels. Clocked
registers on inputs and outputs, and the self-timed write
operation, provide enhanced system performance over con-

ventional RAMs, providing easier design and improved sys-
tem level cycle times.

These devices are part of a family of nine-bit-wide ECL
SRAMs. The devices have been configured to follow the
proposed ECL SRAM JEDEC pinout. Because they are
manufactured in BICEMOS™ technology, however, power
dissipation is similar to CMOS devices of equivalent density.
Inputs are captured and outputs gated by the rising edge of
an externally supplied differential clock. The small input valid
window required means more margin for system skews.
Logic-to-memory propagation delay is included in device
cycle time calculation, allowing this device to deliver better
system performance than asynchronous SRAMs and glue
logic.

Write timing is controlled internally based on the clock. Write
Enable has no special requirements. The device allows
balanced read and write cycle times, and reads and writes can
be inserted in any order.

FUNCTIONAL BLOCK DIAGRAM

Ao

DECODEHR

A4

294,912-BIT
MEMORY ARRAY

—~— VcC
~&— VEE

Do mPen B
SENSE AMPS
o AND READ/WRITE A
CONTROL

Ds

MUX
[ ] o
B

° L]

° [}
J— A
WE

|
(S :EE;D >
CLK
CLK 2787drw 01
BICEMOS is a of Integ Device T , Inc.

COMMERCIAL TEMPERATURE RANGES

MAY 1991

© 1991 Integrated Device Technology, Inc.

DSC-8025/-
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IDT10596RR, IDT100596RR, IDT101596RR

HIGH SPEED BiCMOS ECL SELF-TIMED STATIC RAM 256K (32K x 9-BIT) - COMMERCIAL TEMPERATURE RANGE
PIN CONFIGURATION
(A9 NoO1 7 as |7 A1
Adf2 47 [ A0
A2 3 46 [] Ao
A3 []4 45 1 WE
A14 [O5 447 D8
CS [}se 431 D3
D747 421 D2
Ds [} 8 411 Qs
Q7[}9 4017 Q3
vce [} 10 39 [] vce 2787 drw 03
Qs [} 11 381 Q2
vee 12 37 |1 VEE 300-Mil-Wide
VEE []13 36 [] VcC Plastic SSOP Package
Qs [ 14 35[1] Q1 48
vee 415 3411 Vce
Q4[] 16 33[1 Qo
Ds [} 17 20D
D4 [] 18 311 Do
Ao[]19 30 [] CLK
A1 20 29 [0 CIK
A2[] 21 28 [ As LOGIC SYMBOL
0= FTA = I I O B
(A15) NC[]23 ] As
ne O 22 25 [ As . . Do D1 D2 D3 D4 D5 De D7 D8
TOP VIEW . — A1
—1 A2 ) Qoj—
PIN DESCRIPTIONS - Q-
—] A4 Q2fj—
Symbol Pin Name —1As Q3f—
A0 through A14 | Address Inputs —] e Qéf—
— A7 Qs5}—
DO through D8 Data Inputs —1As Qsl—
QO through Q8 Data Outputs =] 29 Q7f—
— —1 A10 -
CS Chip Select Input (Internal pull down) a1 as
WE Write Enable Input — A12
CLK, CIK Differential Clock Imputs =
VEE More Negative Supply Voltage : s WE CLK CLK S
Vce Less Negative Supply Voltage Y o T 9
Vcea Less Negative Supply Voltage for Output
NC No Connect (Not internally bonded) 32Kx9
2787 bl 01 SRAM
AC OPERATING RANGES(") TRUTH TABLE("
Vo VEE Temperature CS | WE | CLK | DATAout® Function
10K | -5.2V £5% 0 TO 75°C, air flow exceeding 2 m/sec H X T L Deselected
100K| -4.5V 5% 0 TO 85°C, air flow exceeding 2 m/sec L H T RAM Data Read
101K]| -4.75V to -5.46V | 0 TO 75°C, air flow exceeding 2 m/sec L L T WRITE Data Write
NOTE: 2718710102 NOTES: 2787 101 04
1. Referenced to Vcc 1. H=High, L=Low, X=Don't Care.
2. DATAoUT initiated by next rising CLK.
CAPACITANCE (TA=+25°C, f=1.0MHz)
SSOP
Symbol Parameter Typ. Max. Unit
CIN Input Capacitance TBD - pF
Cout Output Capacitance TBD - pF
2787tbl 03
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IDT10596RR, IDT100596RR, IDT101596RR ‘
HIGH SPEED BIiCMOS ECL SELF-TIMED STATIC RAM 256K (32K x 9-BIT) COMMERCIAL TEMPERATURE RANGE

ECL-10K ABSOLUTE MAXIMUM RATINGS("
Symbol Rating Value Unit
VTERM | Terminal Voltage +0.5t0 -7.0 \

With Respect to GND
TA Operating Temperature Oto +75 °C
TBIAS Temperature Under Bias -55t0 +125 | °C
TsTG Storage Ceramic -65t0 +150 | °C
Temperature
PT Power Dissipation 2.0 w
lout DC Output Current (Output -50 mA
High)
NOTE: 787 ol 05

ury

. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS 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

ECL-10K DC ELECTRICAL CHARACTERISTICS
(VEE =-5.2V, RL=50Q to -2.0V, TA =0 to +75°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Conditions Min. (B) | Typ{" | Max.(A)| Unit Ta
VoH Output HIGH Voltage VIN=ViHAOr VLB -1000 -840 mV 0°C
-960 -885 -810 25°C
-900 -720 75°C
VoL Output LOW Voltage VIN=VIHAOr ViLB -1870 -1665 mV 0°C
-1850 - -1650 25°C
-1830 -1625 75°C
VoHe Output Threshold HIGH Voltage VIN=VHBoOr ViLA -1020 mV 0°C
-980 - - 25°C
-920 75°C
VoLc Output Threshold LOW Voltage VIN=VHBOr ViLA -1645 mV 0°C
- - -1630 25°C
-1605 75°C
VH Input HIGH Voltage Guaranteed Input Voltage -1145 -840 mV 0°C
High for All Inputs -1105 - -810 25°C
-1045 -720 75°C
ViL Input LOW Voltage Guaranteed Input Voltage -1870 -1490 mV-| 0°C
Low for All Inputs -1850 - -1475 25°C
-1830 -1450 75°C
1H Input HIGH Current VIN=VHA |CS - - 220 RA -
Others - - 110 HA -
1L Input LOW Current ViN=Vie |CS 0.5 - 170 RA -
Others -50 - 90 HA -
|EE Supply Current All Inputs and Outputs Open -280 -220 - mA -
NOTE: ] . . 2787 I 06

1. Typical parameters are specified at VEE =-5.2V, TA = +25°C and maximum loading.
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IDT10596RR, IDT100596RR, IDT101596RR

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 256K (32K x 9-BIT) COMMERCIAL TEMPERATURE RANGE
ECL-100K ABSOLUTE MAXIMUM RATINGS("
Symbol Rating Value Unit
VTERM | Terminal Voltage +0.510-70 | V
With Respect to GND
TA Operating Temperature 0to +85 °C
TBIAS Temperature Under Bias -55t0 +125 | °C
TsT1G Storage Ceramic -65 to +150 °C
Temperature
PT Power Dissipation 2.0 w
lout DC Output Current -50 mA
(Output High)
NOTE: 787 tbl 07

-

. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS 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 reliability.

ECL-100K DC ELECTRICAL CHARACTERISTICS
(VEE = -4.5V, RL=50Q 10 -2.0V, TA = 0to +85°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Conditions Min. (B) Typ.() Max. (A) Unit
VoH Output HIGH Voltage VIN=VIHAor ViLB -1025 -955 -880 mV
VoL Output LOW Voltage ViN=VIHAOr ViLB -1810 -1715 -1620 mV
VoHc Output Threshold HIGH Voltage VIN=VHBoOr Vit -1035 - - mV
voLc Output Threshold LOW Voltage VIN=ViHBOr VILA - - -1610 mV
VH Input HIGH Voltage Guaranteed Input Voltage -1165 - -880 mV

High for All Inputs
ViL Input LOW Voltage Guaranteed Input Voltage -1810 - -1475 mV
Low for All Inputs
1H Input HIGH Current VIN=VHA |CS - - 220 pA
Others - - 110
I Input LOW Current VIN=ViB [CS 0.5 - 170 nA
Others -50 - 90
IEE Supply Current All Inputs and Outputs Open -260 -200 - mA
NOTE: 2787 tbl 08

1. Typical parameters are specified at VEE =-4.5V, TA = +25°C and maximum loading.
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IDT10596RR, IDT100596RR, IDT101596RR :
HIGH SPEED BiCMOS ECL SELF-TIMED STATIC RAM 256K (32K x 9-BIT) COMMERCIAL TEMPERATURE RANGE

ECL-101K ABSOLUTE MAXIMUM RATINGS("

Symbol Rating Value Unit

VTERM | Terminal Voltage +0.5t0 -7.0 \
With Respect to GND

TA Operating Temperature 0to +75 °C

TBIAS Temperature Under Bias -55t0 +125 | °C

Ts1G Storage Ceramic -65to0 +150 | °C
Temperature

PT Power Dissipation 2.0 w

lout DC Output Current (Output -50 mA
High)

NOTE: 787 tol 09

-

. Stresses greaterthanthoselisted underABSOLUTE MAXIMUM RATINGS
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 not
implied. Exposure to absolute maximum rating conditions for extended
periods may affect reliability.

ECL-101K DC ELECTRICAL CHARACTERISTICS
(VEE = -5.2V, RL=50Q to -2.0V, TA = 0to +75°C, air flow exceeding 2 m/sec)

Symbol Parameter Test Condition Min. (B) Typ. Max. (A) Unit
VoH Output HIGH Voltage VIN=VIHAor VLB -1025 -955 -880 mV
VoL Output LOW Voltage VIN=VIHAOr ViLB -1810 -1715 -1620 mV
VoHc Output Threshold HIGH Voltage VIN=VIHBoOr VILA -1035 - - mV
VoLc Output Threshold LOW Voltage VIN=VIHBOr ViLA - - +-1610 mV
VIH Input HIGH Voltage Guaranteed Input Voltage -1165 - -880 mV

High for All Inputs
ViL Input LOW Voltage Guaranteed Input Voltage -1810 - -1475 mV
Low for All Inputs
] Input HIGH Current VIN=VHA [CS - - 220 pA
' : Others - - 110
I Input LOW Current VIN=VIB |[CS : 0.5 - 170 pA
Others -50 - 90
IEE Supply Current All Inputs and Outputs Open -280 -220 - mA
NOTE: 2787 tol 10

1. Typical parameters are specified at VEE = -5.2V, TA = +25°C and maximum loading.
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IDT10596RR, IDT100596RR, IDT101596RR

HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 256K (32K x 9-BIT)

COMMERCIAL TEMPERATURE RANGE

AC TEST LOAD CONDITION AC TEST INPUT PULSE
Vcc(GND) QY ey
¢ (GND) -0.9V 80%
T 20%
DATAOUT -1.7v
iR tF
50Q 30pF* 1R = tF = 2.0ns typ.
:|: Note: All timing measurements are
L referenced to 50% input levels.
0.01pF VEE 20V — 2787 drw 06
:_I_: *Includes probe and
= jig capacitance
2787 drw 05
RISE/FALL TIME
Symbol Parameter Test Condition Min. Typ. Max. Unit
tR Output Rise Time - - 2 - ns
tF Output Fall Time - - 2 - ns
2787l 11

FUNCTIONAL DESCRIPTION

The IDT10596RR, IDT100596RR, and IDT101596RR Self- READ TIMING

Timed BiCMOS ECL static RAMs (STRAM) provide high
speed with low power dissipation typical of BICMOS ECL.
On-chip logic additionally helps improve system perform-
ance.

As can be seen in the Functional Block Diagram on the title
page, this device contains clocked input registers to sample
and hold addresses, input data, and control status. Inputs are
sampled on the rising edge of the clock (CLK) input (falling
edge of CLK). In the case of a write cycle, the memory cellis
written by an internaltimer initiated by the rising edge of CLK,
and write data conducted to the outputs. Output data is
clocked out the output register and is held through the next
cycle.

FUNCTIONAL DESCRIPTION TIMING EXAMPLE

| L

teye ™

In a typical read cycle, the read address is captured by the
rising edge of clock, as at ® below. Then, after access occurs
internally, the read data for the read address clocked in at @
is clocked through the output register to the output pins by the
next rising edge of clock (for this example, at 8). There is a
short delay from rising clock to output ready, called tDR (see
Read Cycle Timing).

The output register takes some time to change state for the
next output, but this time is very short. Therefore, data hold
time from clock high (tDH) is specified as zero minimum hold
time.

A A S A S A

READ DESELECT WRITE READ

s Y
V

X0, AXXXOY & V00000, AXCR0000 00000, AXC0000. X000, AR XXX
aoor - XX @ XXOOOOOCODGOA0N00 @ XXX @ XXX @ XXX @ Y000 @ XXX @ XXXN0
oaTam XXX & XXX @ XX @ XX KR KX KK

WRITE WRITE READ READ

V
V
V

e YOO0" OXXXKXXRRKN.  AXKRXRKY RN AXKKXKRN ARV NXXXXRKY RN

DATM' I‘X’X’I.I’x’:‘:’:’:‘x’l‘x’:’ m m nssgzm mmn?onm REAgATAMWRW?DM

B0 (R
\WRITE DAT READ DATA

o’
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IDT10596RR, IDT100596RR, IDT101596RR . - \
HIGH SPEED BiCMOS ECL SELF-TIMED STATIC RAM 256K (32K x 9-BIT) COMMERCIAL TEMPERATURE RANGE

DESELECT TIMING

Because the outputs are registered, they will continue to
drive the output pins until a disable state is clocked throughthe
device. The deselected state is achieved by de-asserting chip
select (CS high) at rising edge of clock. This case occurs at
© below. Outputs then attain the disable state (low) after the
next rising clock edge. Status of other inputs do not effect the
disabling of the device when chip select is de-asserted with
the proper relation to clock.

WRITE TIMING

Write cycles are identical to read cycles, except that write
enable and write data need also be supplied, with the appro-
priate setup and hold timing. The device has on-chip timing
that handles all aspects of writing data into the addressed
RAM cell without the need for external write-pulse generation.
The timing logic uses an internal timer as the write pulse, and
thus only one edge of clock need be determined (de-skewed)
exactly. :

In addition to writing to the RAM cell, the write data is fed to
the output register by a multiplexer, so that write data is
available on the output pins in the appropriate time slot (i.e.
after the next clock high edge). This function is sometimes
called "Transparent Write," and is useful for write-through
cache applications. Thusthe input data sampled at ® is avail-
able on the output in the next cycle.

There are no restrictions on the order of read cycles and
write cycles.
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IDT10596RR, IDT100596RR, IDT101596RR

HIGH SPEED BiCMOS ECL SELF-TIMED STATIC RAM 256K (32K x 9-BIT) COMMERCIAL TEMPERATURE RANGE
AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range) :
10596RR10 10596RR12 10596RR15
100596RR10 100596RR12 100596RR15
. Test 101596RR10 101596RR12 101596RR15
Symbol | Parameter(! Condition Min. Max. Min. | Max. Min. Max. | Unit
READ CYCLE i
tcye Cycle Time ) — 10 — 12 — 15 — ns
twL Clock Low Pulse Width — 4 — 5 — 6 — ns
tWH Clock High Pulse Width — 4 5 6 ns
tscs Setup Time for Chip Select — 1 1 1 ns
tsA Setup Time for Address — 1 1 1 ns
tHes Hold Time for Chip Select — 2 2 2 ns
tHA Hold Time for Address — 2 2 2 ns
tDH Data Hold from Clock High — 0 — 0 — 0 — ns
tDR Data Ready from Clock High — 0 4 0 4 0 4 ns
NOTE: 2787 ol 12

1. Input and Output reference level is 50% point of waveform.

READ CYCLE TIMING DIAGRAM

ik \ [
= ARARRRAARRRRNRR, | AX
AoDR XROOUCUUOCOOON_ T XXOOOQOOO0MNNNNK | XX
e XORAN Tl b
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IDT10596RR, IDT100596RR, IDT101596RR
HIGH SPEED BICMOS ECL SELF-TIMED STATIC RAM 256K (32K x 9-BIT)

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Over the AC Operating Range)

10596RR10 10596RR12 10596RR15
100596RR10 100596RR12 100596RR15
. Test 101596RR10 101596RR12 101596RR15
Symbol | Parameter® Condition Min. j Max. Min. Max. Min.j ~ Max. | Unit
WRITE CYCLE
tSWE Setup Time for Write Enable — — ns
tsb Setup Time for Data In — — ns
tHWE Hold Time for Write Enable — — ns
tHD Hold Time for Data In — — ns
NOTES:

2787 bl 12

1. Input and Output reference level is 50% point of waveform. )

2. All Setup, Hold, and access timing is the same as the Read Cycle with the addition of the above requirements. Write Data appears on the output pins after
the next rising edge of CLK.

WRITE CYCLE TIMING DIAGRAM

cyc g

CLK / \T\‘ f \ /I‘_‘
R ~| twi

s OO | XXX A

apDR (COOOCXNNNNNN

R RERRAERRARAR X
AR, AX
X

2787 drw 08
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IDT10596RR, IDT100596RR, IDT101596RR
HIGH SPEED BiCMOS ECL SELF-TIMED STATIC RAM 256K (32K x 9-BIT)

COMMERCIAL TEMPERATURE RANGE

ORDERING INFORMATION

nnnnn aa nn a a
Device Type  Architecture = Speed  Package Process/
Temp. Range

]

Blank

10

15

RR

10596

100596

101596

Commercial

SSOP

Speed in Nanoseconds

Registered Inputs, Registered Outputs

256K (32K x 9-bits) BICMOS
ECL-10K Self-Timed Static RAM

256K (32K x 9-bits) BICMOS
ECL-100K Self-Timed Static RAM

256K (32K x 9-bits) BICMOS
ECL-101K Self-Timed Static RAM
2787 drw 09
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'HIGH-SPEED 36K (4K x 9-BIT) ADVANCE
SYNCHRONOUS INFORMATION
DUAL-PORT RAM
Integrated Device Technology, Inc. .
FEATURES: DESCRIPTION:

« High-speed clock-to-data output times
— Military: 20/25/30ns (max.)
— Commercial: 15/20/25ns (max.)
Low-power operation
— IDT7099S
Active: 900 mW (typ.)
Standby: 50 mW (typ )
4K X 9 bits
Architecture based on dual-port RAM cells
— Allows full simultaneous access from both ports
— Independent bit/byte read and write inputs for control
functions
IDT's BICEMOS™ process technology
Synchronous operation
4ns setup to clock, 1ns hold on all control, data, and
address inputs
Data input, address, and control registers
Fast 15ns clock to data out
Self-timed write allows fast write cycle
20ns cycle times, 50MHz operation
Clock enable feature
Guaranteed data output hold times
Available in 68-pin PGA and PLCC
Military product compliant to MIL-STD-883, Class B

The IDT7099 is a high-speed 4K X 9 bit synchronous dual-
port RAM. The memory array is based on dual-port memory
cells to allow simultaneous access from both ports. Regis-

- ters on control, data and address inputs provide low set-up

and hold times. The timing latitude provided by this
approach allow systems to be designed with very short
realized cycle times. With an input data register, this device
has beenoptimized for applications having unidirectional data
flow or bi-directional data flow in bursts. Changing data
direction from reading to writing normally requires one dead
cycle.

Fabricated using IDT's BICEMOS™ high-performance
technology, these dual-ports typically operate on only
900mW of power at maximum high-speed clock-to-data out-
put times as fast as 15ns. An automatic power down
feature, controlled by CE, permits the on-chip circuitry of each
port to enter a very low standby power mode.

The IDT7099 is packaged in a 68-pin PGA or 68-pin
PLCC. Military grade product is manufactured in compliance
with the latest revision of MIL-STD-883, Method 5004.

FUNCTIONAL BLOCK DIAGRAM

o] | s
1/O8L © 5 1/08R
1/OoL7L 7 WRITE WRITE o g
A | J Loaic MEMORY |ioGiC [, | VOoRTR
o) - e, o
F 3| [sense SENSE
AMPS DECODERIDECODER AMPS
|
[
BIT OEL | REG | | I REG | BIT OER
BYTE OEL LT i 11 BYTE OER
CLKL CLKR
CLKENL ' CLKENR
|
_ ST ST _
BIT RWL M WT | WT Y le— BITRAR
_ GEN() GEN() _
BYTE RAWL REG - I < REG f«—— BYTE RWR
CEL —» o T ADDR : ADDR 1 - CEr
NOTE: 3007 drw 01A
1. Self-timed write generator.
BICEMOS is a of Integrated Device gy, Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES MAY 1991

©1991 Integrated Device Technology, Inc.
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IDT7099S HIGH-SPEED 36K (4K x 9-BIT)
SYNCHRONOUS DUAL-PORT RAM

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS
51 50 48 46 44 42 40 38 36
AsL AaL Azl - AoL CLKL [CLKENR|[ A1R A3R AsR
53 52 49 47 “Tas 43 41 39 37 35 34
A7L AsL AsL AiL |CLKENL| CLKR | Aor Azr A4R .| AeR A7R
55 54 32 33
AsL AsL A9R AsR
57 56 30 31
AL AioL At11iR A10R
59 58 28 29
BIT | BYTE BIT | BYTE
OEL OEL OER OER
61 60 26 27
BYTE | vec Gues-1 GND | GND
R/WL
63 62 24 25
nc | BT BIT | BYTE
R/WL R/WR | R/WR
65 64 22 23
GND | CEL CER NC
67 66 20 21
/071 1/0sL I/08Rr GND
68 1 3 5 7 9 11 13 15 18 19
1/086L NC Vec /OaL | /O1L | GND | VOor | /O2r | Vcc /OeR | I/O7R
2 4 6 8 10 12 14 16 17
/' 1/0sL 1/04L 1/02L 1/0oL | GND 1/01R 1/03R 1/04R 1/OsR
Pin 1
Designator A B (¢] D E F - G H J- K L
3007 drw 02A
68-Pin PGA
Top View
NOTES:

1. All VCC pins must be connected to power supply.

2. All ground pins must be connected to ground supply.
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IDT7099S HIGH-SPEED 36K (4K x 9-BIT)
SYNCHRONOUS DUAL-PORT RAM

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS (CONTINUED)

= o
[ R I B | =| - =5 o« E @C C @C C C
'N,DE\): 2323z Zboopecizzee
ARSI I X
9 8 7°'6:5 4 3 2116867 66656463 6261
AsL [110 5 o[ ] A7R
AL 111 s9[] Asr
AsL []12 s58[] AR
AoL 113 s7[] A1orR
AtoL [114 s6[] A11R
AL [115 s5[] BYTE OER
BYTEOEL [116 54[] BIT OER
BIT OEL E] 17 J68-1 53[: GND
Vce []13 52[JGND
BYTE R/WL [] 19 51[ ] BYTE R/WR
BIT R/WL E] 20 so[ 1 BIT R/WR
NG [Ja1 49[] NC
CEL E] 22 48[] CER
GND E] 23 47[] GND
1/0sL E] 24 46[] I/08R
1/07L [] 25 45[i 1/O7R
1/06eL [ 126 44[{ 1/08R
L 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43
3007 drw
O = [6] Fadann [ o« s o« oS T : S«
o o N - O O - N OO ¥ W
=820000655908858¢9
68-Pin PLCC
Top View
NOTES:
1. All VCC pins must be connected to power supply.
2. All ground pins must be connected to ground supply.
ABSOLUTE MAXIMUM RATINGS (")
RECOMMENDED OPERATING
Symbol Rating Commercial | Military |unit | TEMPERATURE AND SUPPLY VOLTAGE
Vieam® | Terminal Voltage 0510470 |-0510+70 |V Ambient
with Respect to Grade Temperature GND Vee
D Military -55°C to +125°C ov 5.0V + 10%
vierw® | Terminal Voltage -0.5to Vec -05toVee | V Commercial 0°C to +70°C ov 5.0V +10% .
3007 tbl 02
TA Operating Oto +70 -55t0 +125 | °C
Temperature
P RECOMMENDED DC OPERATING CONDITIONS
Teias Tempera.lure -55t0 +125 -65t0 +135 | °C
Under Bias Symbol Parameter Min. | Typ. | Max.| Unit
Tsta Storage -55t0 +125 -65t0 +150 | °C
Tomperature Vce Supply Voltage 45 5.0 55 \
lout DC Output Current 50 50 mA GND | Supply Voltage 0 0 o] v
3007 thl 01 VIH Input High Voltage 2.2 —_ 6.0 Vv
NOTES: m
1. Stressesgreaterthanthose listedunder ABSOLUTE MAXIMUM RATINGS Vi Input Low Voltage | -0.5 — 08| V
may cause permanent damage to the device. This is a stress rating only NOTE: 3007 tbl 03
and functional operation of the device at these or any other conditions L .
above those indicated in the operational sections of this specification is not 1. ViL =-3.0V for pulse width less than 20ns.
implied. Exposure to absolute maximum rating conditions for extended
periods may affect reliability.
2. Inputs and Vcc terminals only.
3. /O terminals only.
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IDT7099S HIGH-SPEED 36K (4K x 9-BIT)
SYNCHRONOUS DUAL-PORT RAM

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER THE

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (vcc = 5.0V + 10%)

IDT7099S
Symbol Parameter Test Condition Min. Max. Unit
(LN} Input Leakage Current Vce = 5.5V, VIN=0Vto Vcc — 10 A
JiLo| Output Leakage Current CE = ViH, VouT = 0V to Vcc — 10 pA
VoL Output Low Voltage loL = 4mA i - 0.4 \'
VOH Output High Voltage IoH = —-4mA 24 — \"
3007 tbl 04
DC ELECTRICAL CHARACTERISTICS OVER THE
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (vVcc =5V + 10%)
~ Test IDT7099S15" | IDT7099S20 | IDT7099S25 | IDT7099S301?
Symbol| Parameter Condition |Version| Typ. | Max. | Typ. | Max. | Typ. | Max. | Typ. | Max. | Unit
Icc Dynamic CE<ViL Mil. — — — | 260 | — | 250 | — 240 | mA
Operating Outputs Open
Current (Both | f = imax® Coml| — |240 | — | 220 — | 210 | — —
Ports Active)
ISB1 Standby CEL and Mil. — — — 80 — 80 — 80 | mA
Current (Both | CER2 VIH
Ports—TTL | f=fmax® Coml|] — |60 | — | 60 | — | 60 | — | —
Level Inputs)
IsB2 | Standby CELor CER2 VIH Mil. — — — {210 — |20 | — | 210 | mA
Current (One | Active Port -
Port—TTL Outputs Open Com’'l.f — 180 — 170 — 170 —_ —_—
Level Inputs) | f = imax®
IsB3 Full Standby | Both Ports CER Mil. — — — 20 — 20 — 20 mA
Current (Both | and CEL 2 Vcc - 0.2V -
Ports—CMOS | VIN > Vcc - 0.2V Com'l.f —- 10 — 10 — 10 — —
Level Inputs) | or ViN< 0.2V, { = 0
IsBa4 Full Standby | One Port CEL or CER=Vce | Mil. — — — | 160 | — [ 160 | — 160 [ mA
Current (One | — 0.2V, VIN> Vcc — 0.2V or :
Port—CMOS | VIN< 0.2V, Active Port Com’l.| — 140 — 130 — 130 —_ —
Level Inputs) | Outputs Open, f = fmax® :
NOTES: 3007 tbl 05

1.
2.
3.

0°C to +70°C temperature range only.
-65°C to +125°C temperature range only.

CONDITIONS” of input levels of GND to 3V.
4.

AC TEST CONDITIONS

Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 3ns

Input Timing Reference Levels 15V

Output Reference Levels 1.5V

Output Load See Figures 1 and 2

Atf = fMAX, address and data inputs (except Output Enable) are cycling at the maximum frequency of clock cycle of 1/tCLK, and using “AC TEST

f =0 means no address, clock, . or control lines change. Applies only to inputs at CMOS level standby.

DATA ouT

Zo= 500
_ 500

1.5V
3007 drw 4B1

Figure 1. Output load.
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IDT7099S HIGH-SPEED 36K (4K x 9-BIT) ’
SYNCHRONOUS DUAL-PORT RAM : ) . MILITARY AND COMMERCIAL TEMPERATURE RANGES

8 ——
7 -
6 -
ATAA 5 |
(Typical, ns) a1
3 4
2
1 4

I N T NN R N N |

— T T T T T T
20 40 60 80 100 120140 160 180200
Capacitance (pF) 3007 drw 4B2

Figure 2. Lumped Capacitive Load, Typical Derating.

AC ELECTRICAL CHARACTERISTICS OVER THE OPERATING TEMPERATURE RANGE —

(READ AND WRITE CYCLE TIMING)
(Commercial: VCC =5V * 10%, TA = 0°C to +70°C; Military: Vco = 5V 10%, TA = -55°C to +1 25°C)

Commercial Military
7099S15 7099520 7099525 7099S20 7099525 7099S30
Symbol Parameter ‘ Min. Max. | Min. - Max. {Min. Max. | Min. Max. | Min. Max. |Min. Max. | Unit
tcLk | Clock Cycle Time 20 — |20 — |25 — | 200 — 25 — [30 - — ns
tcLkH | Clock High Time 6 — | 8 — |10 — 8  — 10 — |12 — ns
tCLKL | Clock Low Time 6 — 8 — (10 — 8 — 10 — [12  — ns
tcav | Clock High to Output Valid — 15 | — 20 | — 25 — 20 — 25 | — .30 ns
tRSU | Registered Signal Set-up Time 4 — 5 — 6 — 5 — 6 — 7 — ns
tRHD | Registered Signal Hold Time 1 — 1 — 1 — 2 — 2 — 2 — ns
tcoH | Data Output Hold After Clock High 3 — 3 — 3 — 3 — 3 — 3 — ns
tcLz | Clock High to Output Low Z 2 — 2 — 2 — 2 — 2 — 2 — ns
tcHz | Clock High to Output High Z 2 7 2 2 12 2 9 2 12 2 15 ns
tOE Output Enable to Output Valid — 8 — 10 | — 12 — 10 — 12 | — 15 ns
toLz | Output Enable to Output Low Z 0 — 0 — 0 — 0 — 0 — 0 — ns
toHz | Output Disable to Output High Z — 7 — 9 — 1 — 9 — 11 | — 14 ns
tcsu | Clock Enable, Disable Set-up Time | 4 — 5 —_ 6 — 5 — 6 — 7 — ns
tcHD | Clock Enable, Disable Hold Time 2 — 2 — 2 — 3 — 3 — 3 — ns
Port-to-Port Delay '
tcwpb | Write Port Clock High to Read — 30 | — 3 |— 45 — 35 — 45 | — 55 ns
Data Delay
3007 tbl 06
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IDT7099S HIGH-SPEED 36K (4K x 9-BIT)
SYNCHRONOUS DUAL-PORT RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF READ CYCLE, EITHER SIDE?®

I tclK

W 'cs L
CLKEN 4}
IRSU | «— tRHD

XX AN [ AN AXXXY [XXXX
o AW [ RXXXY XXX XXXXY | XXXX
aooress. K an XX n 1RO a2 X IO i+ KK

e tcav . tcoH e tCHZ

(]

DATAouT e EOZOXOZO@
toHzZ

BYTE OE

or BIT OE

3007 drw 0SA

TIMING WAVEFORM OF READ CYCLE WITH PORT-TO-PORT DELAY(:?

CLKR /—m
aronarte i K| AXKKKKKKKI K LAXKKKKKKIKK

wooms KX X KKK I K I KKK e X KK KI KK KKS
owrams SCOKTAR X EKKIKKHKKKKIKK— HKKKKKKKKKKK
aronanerii. XXX | KXKKXKXKXKKY | KEKKKKKKKKK

DATA OUTL 010101010

tCOH

VALID

NN NN NN\
XXX XX XD
NOTES: 3007 drw 06A
1. GEL=OEn =L, CLKENL = CIKENR =L
2. OE =L for the reading port.
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IDT7099S HIGH-SPEED 36K (4K x 9-BIT)
SYNCHRONOUS DUAL-PORT RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF READ-TO-WRITE CYCLE NO. 1, CE HIGH M

tcLk | (¢ G

CLK tCLKH tCLKL tCLKH toLKL
-

l«lBSU ] L tRHD

E XSO | AXXXY R | KKK AXXX
e K| AN | LXK AXXK
DATAN ‘ <><>@__l2_> X on+3 XX >

le— tCQv »%_
DATAouT Qn
|l oLz

NOTE:
1. OE low throughout.

3007 drw 07A

P 1,2
TIMING WAVEFORM OF READ-TO-WRITE CYCLE NO. 1, CE LOW( )

tCLK

CLK tCLKH 1CLKL
I

lelBSU| 1 tRHD

Bend OO | AN | KKK AXXX
DATAN OO o Ko 2O

e tcaQv ] E’Hi"_
DATAouT Qn
le tcLZ

NOTES:
1. During dead cycle, if CE is low, data will be written into array.
2. OE low throughout.

3007 drw 08A
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IDT7099S HIGH-SPEED 36K (4K x 9-BIT) .
SYNCHRONOUS DUAL-PORT RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES

FUNCTIONAL DESCRIPTION introducing clock skew for very fast interleaved memory
The IDT7099 provides a true synchronous dual-port static ~ applications.

RAM interface. Registered inputs provide very short set-up ~ Thedatainputs are gatedto control on-chip noise inbussed

and hold times on address, data, and all critical control inputs. ~ @pplications. The user must guarantee that the BYTE R/W

Allinternalregisters are clocked onthe rising edge of theclock ~ and BIT R/W pins are low for at least one clock cycle before

signal. An asynchronous output enable is provided to ease any write is attempted. A high onthe CE input for one clock

asynchronous bus interfacing. cycle will power down the internal circuitry to reduce static
The internal write pulse width is independent of the high Power consumption.

and low periods of the clock. This allowsthe shortestpossible The device has independent bit write, byte write, bit enable,

realized cycle times. Clock enable inputs are providedtostall and byte enable pins to allow for independent control.

the operation of the address and data input registers without

CAPACITANCE (TA = +25°C, f = 1.0MHz)

Symbol Parameter(" Condition | Max. |Unit
CiN Input Capacitance VIN = 0V 11" | pF
Cout | Output Capacitance Vourt = 0V 1 pF
3007 tbl 07
TRUTH TABLES
TRUTH TABLE I: READ/WRITE CONTROL'"
Inputs
Synchronous Asynchronous Outputs
Clk CE |Byte RW | Bit R/W |Byte OE | Bit OE| 1/Oo-7 1/Os Mode
/ h h h X X Hi-Z Hi-Z Deselected, Power Down, Data 1/O Disabled
’a h | h X X DATAIN Hi-Z Deselected, Power Down, Byte Data Input Enabled
/ h h | X X Hi-Z DATAIN | Deselected, Power Down, Bit Data Input Enabled
s h | | X X DATAIN | DATAIN | Deselected, Power Down, Data Input Enabled
/ | | h X L DATAIN [DATAouUT| Write Byte, Read Bit
S/ | | h X H DATAN | Hi-Z Write Byte Only
A | h | L X  |DATAout| DATAIN | Read Byte, Write Bit
2 1 h | H X Hi-Z | DATAIN | Write Bit Only
s | | | X X DATAIN | DATAIN | Write Byte, Write Bit
a | h h L L |DATAout|DATAouT| Read Byte, Read Bit
7/ | h h H L Hi-Z |DATAout| Read Bit Only
/ | h h L H DATAout| Hi-Z Read Byte Only
i | h h H H Hi-Z Hi-Z Data /O Disabled
3007 161 08
TRUTH TABLE II:
CLOCK ENABLE FUNCTION TABLE ("
Inputs Register Inputs Register Outputs
Operating Mode Clk CLKEN ADDR DATAIN ADDR DATAIN
Load "1" s | h h H H
Load "0" s | | | L L
Hold (do nothing) / h X X N/C N/C
X H X X N/C N/C
3007 0l 09

NOTE:
1. H = High voltage level steady state, h = High voltage level one set-up time prior to the low-to-high clock transition, L = Low voltage level steady state
| = Low voltage level one set-up time prior to the low-to-high clock transition, X = Don't care, N/C = No change
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IDT7099S HIGH-SPEED 36K (4K x 9-BIT)

SYNCHRONOUS DUAL-PORT RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES
ORDERING INFORMATION
IDT  XXXX A 999 A A
Device Power Speed Package Process/
Type Temperature
Range

Blank  Commercial (0°C to +70°C)

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

| J Plastic Leaded Chip Carrier
|G Ceramic Pin Grid Array
| 15 Commercial Only
gg Speed in Nanoseconds
| Military Only

Standard Power

I 7099 36K (4K x 9-Bit) Synchronous Dual-Port RAM

3007 drw 09
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Integrated Device Technology, Inc.

IDT SUBSYSTEMS CUSTOM
MODULE CAPABILITIES

INTRODUCTION

IDT Subsystems is available for design and manufacturing of a
wide range of custom products. From dense memory modules to
sophisticated multi-processor subsystems, we are the leading sup-
plier of custom modules to commercial and military customers. This
experience provides the basis of our professional approach to meet
your needs. Custom module solutions can provide significant ben-
efits to you:
« Application Specific

Encompassing all of your design criteria (electrical, mechanical,
environmental), a custom solution is specially tailored to perform in
your application.
« Faster Time to Market

Acting as an extension of your design team, we can provide the
additional resources you need to bring your product out in time to
meet your window of opportunity.
« Manufacturing Ease/Guaranteed Performance

100% of IDT Subsystem products are tested over guardbanded
temperature and supply voltage to ensure datasheet conformance.
This guaranteed performance reduces time-consuming debugging
and provides you with confidence that your system will perform well
at your customer’s installation.
+ Density

More capability into smaller space is what it takes to stay

competitive. IDT Subsystems can help you using the packaging
technology appropriate for your needs. Double-sided surface
mounted components on FR-4 substrates offer quick-turn solutions.
TAB mounted die and other approaches on a wide variety of
substrates can offer substantial density advantages, especially for
high pincount devices such as processors and ASICs. We can help
you evaluate and compare alternatives to make the best selection for
your application.

CUSTOM MODULE DEVELOPMENT FLOW

Figure 1 illustrates our custom module development flow, from
initial concept through manufacturing and delivery. The initial con-
cept is the starting point for discussions with the customer and
Subsystems Engineering. Specifications, mechanical requirements,
and other needs are reviewed and discussed to select the best
components and assembly technology for the application.

Allspecifications are reviewed with you priorto substrate fabrication
to ensure adherence to your requirements.

PACKAGING FLEXIBILITY

Packaging options provide you with the flexibility to fit your
function within the available space. Military and hostile environments
typically require the use of ceramic substrates while FR-4 is most
often used in commercial and industrial temperature applications.
Newer die packaging technologies such as TAB, flip-chip and others
offer density and performance advantages not attainable by con-
ventional through-hole or surface mount assemblies.

IDT Subsystems can provide you with the technology to fit your
needs through prototype/beta testing, pilot production, and volume
manufacturing. Contact the factory for more details.

CUSTOM PRODUCT

DEVELOPMENT OVERVIEW

Customer requirements gathered
and understood to prepare
proposal which fits electrical,
mechanical, and business needs.

Custom development proposal
written and presented to customer
for evaluation and feedback.
Changes are made as required to
ensure customer will receive
desired end product.

Subsystems' Engineering begins
design. This process often
involves communication with
customer engineering group.

Subsystems' Engineering finshes
design, and obtains approval
within Subsystems' Marketing,
Production, Assembly, and Test

groups.

Complete custom specification
delivered to customer for review
and approval prior to ordering
motherboard fabrication.

Custom module approval
received; motherboard and other
parts ordered for assembly kitting.

CUSTOMER
REQUIREMENTS

CUSTOM
PROPOSAL [

CUSTOMER

PO PLACED

SUBSYSTEMS'
ENGINEERING
DESIGN ACTIVITY

CUSTOMER

SPECIFICATION:
AC/DC PARAMETERS
SCHEMATIC
MECHANICAL
MARKING

OTHER (AS REQD)

SPEC

REVIEW

Approved?

‘ SUBSYSTEMS' MANUFACTUR| IN(D

MILITARY AND COMMERCIAL TEMPERATURE RANGES JUNE 1991
©1991 Integrated Device Technology, Inc. DSC-7089-
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Integrated Device Technology, Inc.

128K x 8 IDT71M024
CMOS STATIC RAM IDT71M025

PRELIMINARY

FEATURES:

« High density 1 megabit (128K x 8) static RAM
Dual Chip Select Version (IDT71M024)
Single Chip Select Version (IDT71M025)
Fast access time:

— commercial: 55ns (max.)

— military: 60ns (max.)

Low power consumption

— active: 100mA (max.)

— CMOS standby: 2mA (max.)

Very low power version

— data retention: 50pA (max.) Vcc = 3V

— CMOS standby: 100pA (max.)

32-pin ceramic sidebrazed DIP or ceramic leadless chip
carrier (LCC)

Single 5V (+10%) power supply
Inputs/outputs directly TTL compatible

FUNCTIONAL BLOCK DIAGRAM("

ADDRESS —17+ »

CSi
CS2

128K x 8
RAM
WE — »d
ﬁ —_—
{8
'/O 2820 drw 02

NOTE:
1. Forthe IDT71M024 version Pin 30=CSz2. For the IDT71M025 version Pin
30=N.C.

PIN NAMES
1/00-7 Data Inputs/Outputs
Ao-18 Addresses
CS1,Cs2 Chip Selects
WE Write Enable
OE Output Enable
N.C. No Connect
Vee Power
GND Ground

2820 tbl 01

DESCRIPTION:

The IDT71M024/71M025 is a 1 megabit (128K x 8) static
RAM packaged in a sidebrazed ceramic dual in-line package
(DIP) and a ceramic leadless chip carrier (LCC). The
IDT71M024/71M025 is available with access times as fast
as 55ns. For battery backup applications, a very low power
version is available, offering a commercial temperature data
retention current of 50pA with Vcc = 3V.

The IDT71M024/71M025 is packaged in a 400 mil and a
600 mil 32-pin ceramic DIP as well as a 400 mil by 820 mil
LCC. The 600 mil DIP conforms to the JEDEC standard,
while the 400 mil DIP offers the same solution in 30% less
space. For surface mount applications, the proposed JEDEC
standard 400 mil by 820 mil LCC is ideal.

All inputs and outputs of the IDT71M024/71M025 are
TTL compatible and operate from a single 5V supply. Fully
asynchronous circuitry requires no clocks or refresh for op-
eration and provides equal access and cycle times for ease
of use. All IDT military semiconductor components are
manufactured in compliance to the latest revision of MiL-
STD-883 Class B, making them ideally suited for applications
demanding the highest level of performance and reliability.

PIN CONFIGURATION(": 2

NC [ 1 ~ 32 [ Vee
A6 ] 2 31 [ Ats
Aa]s 30 [ CS2
A12[] 4 29 1 WE
A7[]s 28 [ A13
As[]s 27 [ As
As [} 7 26 [1 Ao
As[] s 25 [ A1
As]o 24 [ OE
A2[] 10 23 [ A10
A O] 221 TS
Ao [] 12 21 [ 1107
1/00 [ 13 20 11086
1101 [} 14 19 1/10s
1102 ] 15 18 1104
GND [ 16 171 103
2820drw 01
DIP, LCC
TOP VIEW

NOTES:

1. For package dimensions, please refer to the drawings in the packaging
section.

2. Forthe IDT71M024 version Pin 30=CS2. For the IDT71M025 version Pin
30=N.C.

MILITARY AND COMMERCIAL TEMPERATURE RANGES MAY 1991
©1991 Integrated Device Technology, Inc. DSC-7091/-
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IDT71M024/71M025

1 MEGABIT (128K x 8) CMOS STATIC RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES

TRUTH TABLE ABSOLUTE MAXIMUM RATINGS(")

Mode CSi|Cs2| OE| WE| Output Power Symbol Rating Commercial| Military | Unit
Standby H| X | X]| X High-Z Standby VTERM | Terminal Voltage [-0.5t0 +7.0 |-0.5t0+7.0| V
Standby L X| X High-Z Standby with Respect

" - to GND

Rea L] H L|H Dout Active TA Operating 0to+70 |-55to+125| °C

Read L H L H ngh-Z Active Temperature

Write LIH[X]| L DIN Active TaIAS Temperature —55t0 +125 | -65t0 +135 [ °C

10109 Under Bias
TsTG Storage -55t0+125 | -65t0 +150 | °C
Temperature

CAPACITANCE( (Ta = +25°C. { = 1.0MHz lout DC Output Current 50 50 mA
Symbol Parameter Conditions | Typ. | Unit| NOTE: 2820 10l 02
" 1. Stresses greater than those listed under ABSOLUTE MAXIMUM  RAT-
CiN Input Capacitance VIN = 0V 6 pF INGS may cause permanentdamage to the device. This is a stress rating
Cout Output Capacitance Vout = 0V 8 pF only andfunctional operation of the device atthese or any other conditions
NOTE " above those indicated in the operational sections of this specification is

. 2820 10

not implied. Exposure to absolute maximum rating conditions for ex-

1. This parameter is guaranteed by design, but not tested. tended periods may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS RECOMMENDED OPERATING

Symbol| Parameter Min. | Typ. | Max. | Unit] TEMPERATURE AND SUPPLY VOLTAGE
Vcc | Supply Voltage 45 55 \% Grad T Ambie?t GND v
GND | Supply Voltage 0 0 0 \ S rade = e(r;pera u:; o =V cfoo/
10, + o
VH | InputHigh Voltage | 22 | — 6 % M‘_"mmem'a 0 C’t° “712 - ov o
i -55° © + 'o
ViL Input Low Voltage 0,50 | — 0.8 ' Hitary 25°C10 4128
2820 tbl 04
NOTE: 2820 1bl 03
1. ViL=-3.0V for pulse width less than 20ns.
DC ELECTRICAL CHARACTERISTICS
(Vcc =5V + 10%, TA = 0°C to +70°C and -55°C to +125°C)
Commercial Military
Symbol Parameter Test Conditions Min. Max. Min. Max. Unit
L] Input Leakage Vce = Max., VIN = GND to Vcc — 25 — 5 LA
JiLo| Output Leakage Vce = Max., CS1 = ViHand CS2= VL, — 25 — 5 RA
Vout = GND to Vcc
VoL Output Low Voltage Vce = Min., loL = 2mA — 0.4 — 0.4 \"
VOH Output High Voltage Vce = Min., IoH = -1mA, 2.4 — 2.4 — \
Icc Dynamic Operating Current | Vcc = Max., CS 1< ViLand CS22> VH, — 100 — 100 mA
f = fMaX, Outputs Open
IsB Standby Supply Current CS1 2 ViHand CS2< ViL, Ve = Max., — 25 — 25 mA
(TTL Levels) f = fMAX, Outputs Open
IsB1 Full Standby Supply Current| CS1 > Vcc - 0.2V and CS2< 0.2V — 2 —_ 2 mA
(CMOS Levels) VIN > Vce - 0.2V or £ 0.2V
Very Low Power Version(") — 100 — 350 uA
NOTE: 2820 tbl 05
1. For data retention version, please specify L power when ordering.
UPDATE1 B 115



IDT71M024/71M025
1 MEGABIT (128K x 8) CMOS STATIC RAM

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 5ns
Input Timing Reference Levels - 1.5V