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• Manufacturers and Distributors Directory 
• Advertisers Data Pages 

Hearst Business Communications, Inc. 



IS THIS A 
BORROWED 

COPY 

Avoid the hassle and order your own per
sonal three-volume set of IC MASTER. 
It's the surest way to simplify your IC 
selection efforts. 

Only IC MASTER allows you to examine 
and compare the specifications, relative 
strengths, and weaknesses of all devices 
in serious contention for your application. 
And only IC MASTER brings you actual 
manufacturers' data sheets, allowing 
you to make complete and definitive 
device selections. 

You can order IC MASTER simply by 
charging it to your VISA or MasterCard 
credit card. To place your order call 
Marie Botta at (516) 227-1314. 



Q. Who makes a Dual, Low Offset Voltage Op 
Amp? 

Q. I need an IC with Music capability. Which 
Master Selection Guide should I use? 

Q. I plan to use a digital gate array or some 
other semicustom ASIC in my next project. 
Where do I find it in the MASTER? Who makes 
these things? 

Q. I know the digital· IC I need is available. Is it 
available in a surface mount package? 

Q. I am looking for an application note on a 
specific device. Where can I find out if one· is 
curreatly available? 
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A. This is a UNEAR device. Tum to the LINEAR sec
tion in Volume One. The first page of the section 
shows the starting page for each type of device. Tum 
to the page where Dual Units appear. Look down the 
list for the device you need. Advertisers' devices are 
listed in bold face. Tum to the page in Volume Two 
where more information may be available. 

A. Tum to the Master Selection Guide Function 
Index starting on page 10. Look through the list until 
you find Music. The page numbers for each kind of 
device are shown. 

A. Turn to Volume One. Tum to the first page of 
ASICs/Custom. Find Gate Arrays and all of the 
other devices listed here. Now you can find the device 
you need. After you find the type of device you need, 
tum to the proper page and find the manufacturer. 
Advertisers' pages are in Volume Three. 

A. There are two ways to solve this problem. If you 
know the manufacturer's device number, tum to the 
Part Number Index in Volume One. Find the basic 
number and the page number and line where that 
device is listed in the MASTER. Tum to that page. If 
the device is available for surface mounting, an open 
diamond symbol will appear. You can also tum directly 
to the digital section and tum to the function of the 
device you want. The symbol will indicate an SMD is 
available. 

A. Pick up Volume Two. Tum to the Application Note 
Directory. Here you will find app notes arranged by 
function. Find the function involved and tum to the 
page where the app note is listed. 
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Q. We need a device that meets MIL staadarcls. 
Where do I look in the MASTER? 

Q. I know the basic part number is 2502 and 
that's all I know. Where do I look? 

Q. How many manufacturers claim to make a 
pin-for-pin and function-for-function equivalent 
to a Motorola MC68000? 

Q. I looked. in the Alternate SOurce Directory. 
The part I want an. alternate source for isn't 
listed. Why not? 

3004 

A. Tum to the MILITARY section in Volume One. The 
Military Device Testing table shows which manufac
turers do what kinds of MIL work. Followed by ~e 
MIL-STD-1562R directories for microcircuits which 
contains numerous tables relating to various stan
dards of classification. The next list is· a QPL listing 
based on the latest Defense Electronics Supply 
Center (DESC) Qualified Product Listing. Additional 
information is often supplied by the advertisers' 
pages in Volume Three. 

A. That's easy in the MASTER. Turn to the Part 
Number Index. All prefixes and suffixes have been 
stripped away. Turn to the page where 2502 
appears. All manufacturers with that kind of number 
appear in order along with the page and line number 
where the device is described. 

A. Tum to the Alternate Source Directory in the back 
of Volume Two. Tum to Motorola's listings. Those 
manufacturers who claim to be equivalent are listed 
in order. If you have an IBM or Compatible computer 
with a hard drive, you can get the 1991 IC MASTER 
Alternate Source Directory on a disk. The disk is 
Clipper compiled from dBaseIII+ and is delivered 
compressed by PKARC. This is the complete list of 
alternate sources and allows you to add notes such as 
your own part numbers, prices, sources and the like. 
Call Hearst (516) 227-1300 and ask for Book Sales 
for further information. 

A. Are you sure you looked through the entire listing 
for the original manufacturer? Some devices may be 
listed in odd ways depending on how the MASTER's 
editors receive the information. Then there is the 
probability that no other manufacturer makes . an 
exact replacement for your part. It is important for 
you to understand how the Alternate Source 
Directory is compiled. Manufacturers supply the 
information that their part is an exact replacement 
for another part. The original manufacturer does 
not tell us his part can be replaced by those listed. 
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Q. What do the manufacturers' part numbers 
mean? I have a Signetics N8X02N. What do all 
the letters and numbers mean? 

Q. I found the device I want in the MASTER. 
What are the pinouts? Where can I get more 
details? Where can I get a price? What is the 
delivay time? 

Q. Where can I find the addresses and tele· 
phone numbers ·of manufacturers, local sales 
offices and distributors? 

Q. I just saw a new device advertised in 
Electronic PrOclucts magazine. It isn't listed in 
the MASTER. Why not? When will it be listed? 

© IC MASTER 1991 

A. Look in Volume Two for the Part Number Guide. 
Tum to the Signetics portion. Now you know the N 
prefix means, zero to plus seventy degrees 
Centigrade. The N suffix indicates the package style. 
The numbers and letters in the middle are the device 
type. Each manufacturer has a different code system. 
Understanding the systems is a great help in compar
ing devices. 

A. You have just defined exactly what the IC MASlER 
does. The MASlER is a guide to tell you which devices 
are available on a commercial basis. After you know 
this, the next step is to contact the manufacturer, a local 
sales office or a distributor. 

A. Pick up Volume Three. Tum to the Manufacturers 
and Distributors Directory. Read the first page. The 
information on this page Will help you understand why 
the information in the Directory is so important. It Will 
save time and aggravation. 

A. Preparing the information for the annual IC MAS
TER is a tremendous undertaking. It requires the 
cooperation of every single manufacturer. All of the 
material must be organized, cross referenced and 
placed. in the data base. This data base must be 
closed off in November in order to meet the publish
ing date of late January. That is why some devices are 
not listed. They came on the market too late for the 
deadline. There are two updates to the annual MAS
lER. They are called the IC MASTER UPDATE. One 
is issued in the late Spring and the other in the early 
Fall. Be sure to sign up for copies when you get your 
new IC MASTER. If you are not sure whether or not 
you have requested the updates, please write to the 
Circulation Department at the address shown on page 
2 of this MASTER. Be sure to indicate which edition 
of the MASTER you are using. 
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ABBREV/A TIONS 
OF COMPANY NAMES 
ABB HAFO ABB HAFO Inc. Comlilear Comlinear Corporation Harris Harris Semiconductor 
Accuit Acculin, Inc. Commodore Commodore Semiconductor Group II' Hewlett-Packard-logic Systems Division 
Aclel Actel Corporation c...,o,n Computer Dynamics Sales 1111-Sys Racal-Rebac 
Adams-Russel Adams-Russell Electronics Co., Inc. C .. Vlsion Computervision lllevel Hilevel Technology, Inc. 
Adaplec Adaptec Contral>ata Control Data lllachi Hitachi America, ltd. 
Adv Analog Advanced Analog Crystal Crystal Semiconductor Corp. Holl Holt, Integrated Circuits, Inc. 
Athl.inear Advanced linear Devices CuslomAnays Custom Arrays Corp. Honeywel Honeywell 
AMII Advanced Micro Devices, Inc. Cybernetic Cybernetic Micro Systems ~s Hughes Aircraft Co. 
AEG Corp AEG Corporation-Telefunken Cypress Cypress Semiconductor Corp. llyu1dai Hyundai Electronics America 
Degro Micro Allegro Micro Systems, Inc. 
Altera Altera Corporation DAZIX Daisy/Cadnetix, Inc. (DAZIX) llM IBM 
Am Automation American Automation Dahs Dallas Semiconductor IC DESIGNS IC DESIGNS 
Analleslaols Analog Design Tools, Inc. Data 1/0 Data 1/0 Corporation llos IKOS Systems, Inc. 
AD Analog Devices Daiei Datel, Inc. ILC-DDC ILC Data Device Corp. 
AnalogSys Analog Systems Dense-Pac Dense-Pac Microsystems, Inc. lnova lnova Microelectronics Corp. 
Analogic Analogic Corporation Devlel! Devtek Systems lnlCiiys Integrated Circuit Systems, Inc. 
Apex Apex Microtechnology Corporation 11Ji1a1 RF Digital RF Solutions Corp. ICSI Integrated CMOS Systems, Inc. 
AMCC AMCC (Applied Micro Circuits Corporation) DkllKs Dionics Inc. Ill Integrated Device Technology, Inc. 
AppMicroSys Applied Microsystems Corporation osrin. DSP Group, Inc. lSi Integrated logic Systems Inc. 
Aplek Aptek Microsystems ISSI Integrated Silicon Solution Inc. 
Aspen Aspen Semiconductor Corp. ECI Seni ECI Semicilnductor Intel Intel Corporation 
AT&T AT&T Microelectronics, 52Al330240 Edsultabs Edsun laboratories, Inc. Intergraph Intergraph 
AlWI. ATMEL Corporation EG&G-ReticOn EG&G Reticon Corporation ICT International CMOS Technology 
Avanm Avasem Corporation Elanlec Elantec, Inc. IMI International Microcircuits, Inc. 

EDI Electronic Designs Inc. II' International Microelectronic Products 

Benchmarq Benchmarq EriasGn Ericsson Components lnlerpalnl lnterpoint Corporation 
Eur Exar Corporation lnlrooics lntronics, Inc. Binary Tech Binary Technology, Inc. EXB. EXEL Microelectrohics, Inc. IXYS IXYS Corporation 8'alar Bipolar Integrated Technology 

Brooklree Brooktree Corporation 
Farce Force Computers, Inc. Kanlron Kontron Electronics, Inc. Bin-Brown Burr-Brown Corporation 
Fujitsu Fu~tsu Microelectronics, Inc. Kruecer Krueger Company 
Fulll'eNel FutureNet 

Cadam CADAM Inc. Lambda lambda Semiconductors 
Cadence Cadence Design Systems, Inc. Gal Galil Motion Control lndale Lansdale Semiconductor 
Case Tech Case Technology Gazele Gazelle Microcircuits, Inc. Lattice Lattice Semiconductor Corp. 
Catalyst Rsch Catalyst Research Genrun Gennum Corporation Lil Int Sys . linear Integrated Systems 
Catalyst Seni Catalyst Semiconductor GlllRad GenRad Inc. lilearlech linear Technology Corporation 
Cermelek Cermetek Microelectronics, Inc. GET Elli GET Engineering Corp. ~ch little Machines Inc. 
Cherry Seni Cherry Semiconductor Corporation GigaBil GigaBit logic Lo&id)ev logic Devices Inc. 
Chlps&Tech Chips and Technologies, Incorporated GaldSlar GoldStar Technology, Inc. LSTI logical Solutions Technology Inc. 
Cirrus Cirrus logic, Inc. GUI All Gould AMI LSI~ LSI Computer Systems, Inc. 
CUD Micro California Micro Devices Corporation Gremwtch Greenwich Instruments USA LSI Locic LSI logic Corporation 
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Macrochip Macrochip Research PLX Tech PLX Technology, Inc. Tangent Tangent Systems Corporation 
Marconi Marconi Circuit Technology Power lntec Power Integrations, Inc. Tectntrol T echnitrol, Inc. 
Mann Maxim Integrated Products Proximity Proximity Technology Inc. Tektrooi1 Tektronix, Inc. 
MC£ MCE Semiconductor TeledyneS Teledyne Semiconductor 
Mentor Mentor Graphics Corporation Qualconun Qualcomm Incorporated Tellone Teltone Corporation 
MetaSoll Meta-Software, Inc. Teradyne Teradyne, EDA Inc. 
llcrel Micrel Radstone Tech Radstone Technology Corp. TI Texas Instruments, Inc. 
r.tcnlilear Micro Linear Ramtron Ramtron Corporation Thaler Thaler Corp 
llcroNet Micro Networks Company Raytheon Raytheon Company ThirdDomail Third Domain, Inc. 
llcroPwr Micro Power Systems, Inc. Ricoh Ricoh Corp. Tako Toko America Inc. 
.. CRO.LINK Micro-Link Products Rockwel Rockwell International Toshlla Toshiba America Electronic Components, Inc. 
lolcro-Rel Micro-Rel ROlt.t ROHM Corporation TranSwitch T ranSwitch Corporation 
MlcroSys MICRO/SYS TriQuint Tri Quint Semiconductor 
Mlcroc~ Microchip Technology, Inc. S·MOS S-MOS Systems, Inc. TRWLSI TRWLSI Products Inc. 
Microcosm Microcosm Inc. Samsunr Samsung Semiconductor, Inc. 
Micron Tech Micron Technology Sanyo Sanyo Semiconductor Corporation Ultra Analog Ultra Analog, Inc. 
Mlcropac Micropac Industries, Inc. Saratoga Saratoga Semiconductor UMC Unicorn Microelectronics Corp. 
Microsin MicroSim Corporation SSE SBE, Inc. United United Silicon Structures, Inc. 
Miras Mikros Systems Corp. SeatlleSi Seattle Silicon Corporation UTMC United Technologies Microelectronics Center Mier Miller Technology Inc. SEEQ SEEQ Technology, Incorporated Unitrode Unitrode Integrated Circuits Corp. 
llllel Mitel Semiconductor Seiko Instr Seiko Instruments USA, Inc. Universal Universal Semiconductor Inc. 
llllsubisli Mitsubishi Electronics America, Inc. SGS· ThGmson SGS· THOMSON Microelectronics, Inc. 
ManSys Monolithic Systems Corporation Sharp Sharp Electronics Corporation Vadem Vadem Mosaicl Mosaid Inc. Siemens Siemens Components, Inc. Mosel Mosel Vaid Valid Logic Systems 
Motorola Motorola Semiconductor Products Sierra Sierra Semiconductor Corporation Vanguard Semi Vanguard Semiconductor 
MX·COM MX·COM, Inc. 

Signal Proc Signal Processing Technologies ViewLogic Viewlogic Systems Inc. Signetics Signetics Company Vitek Vitelic 
National National Semiconductor Corporation 

SiComplers Silicon Compiler Systems Vitesse Vitesse Semiconductor Corp. 
SiliconG Silicon General Semiconductors VLSI Tech VLSI Technology Inc. (VLSI) NCM NCM Corporation SiliconSys Silicon Systems Inc. Votrax Votrax NCR NCR Corporation Siliconlx Siliconix Inc. VTC VTC Inc. NEC NEC Electronics Inc. Silvarlisco Silvar·Lisco 

Newbridge Newbridge Microsystems Simtel Simtek Corporation Waferscale Waferscale Integration Inc. Nexel Nexel Corporation Simuc:ad SimuCad 
NJI NJR Corporation SinUoc Simulog Weitek Weitek Corporation 
NMB NMB Technologies SincleBoard Single Board Solutions, Inc. WDC The Western Design Center, Inc. 

5'1ex-HSD Sipex Corporation Western Western Digital Corporation 
OKI OKI Semiconductor, Inc. Solarise Solarise Enterprises Inc. Wlile Tech White Technology, Inc. 
llmnllyte Omnibyte Corporation Sollron Solitron Devices, Inc. 

XE COM XECOM, INC. One~ Sys OnChip Systems, Inc. Sony Sony Corporation of America 
OD Optical Electronics Inc. Sophia Sophia Systems Xicor Xicor, Inc. 
OrCAD OrCAD SpaceResearch Space Research Technology, Inc. Xilinx Xilinx Corp. 
Orlon Orion Instruments, Inc. Spancom Spancom Corporation 

Stac Stac Electronics Yamaha Yamaha Systems Technology 
Panasonic Panasonic Industrial Company /Electronic SMC Standard Microsystems Corporation 

Components Division STEL Stanford Telecommunications Inc. ZAX Zax Corp. 
Paraclgm Paradigm Technology, Inc. STC STC Semiconductors Zendex Zendex Corporation 
PCAD Cadam Inc. (Previously Stantel·STC) Ziatech Ziatech Corporation 
Peps Performance Electronic Packaging Services SlllShine Sunshine Semiconductor Inc. Zilog Zilog, Inc. 
Performmce Performance Semiconductor Corp. s..ertex Supertex, Inc. ZyCAD ZyCAD Corp. 
Plessey Plessey Semiconductors Synergy Synergy Semiconductor Corporation ZyMOS ZyMOS Inc. 
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NEW IC MASTER EDITORIAL ADVISORY BOARD 

We are indebted to the following companies and individuals who have agreed to serve on the 1990-91 Editorial Advisory Board: 

Analog Microsystems 

Advanced Micro Devices 

Allegro Microsystems 

Altera Corp. 

Analog Devices 

Burr-Brown 

Cypress Semiconductor 

Datel 

Dense-Pac 

Electronic Designs Inc. 

ExarCorp. 

Fujitsu Microelectronics 

Harris Semiconductor 

Hitachi America 

LSI Computers 

Micro Networks Inc. 

Mitsubishi Electronics 

Motorola Semiconductor 

National Semiconductor 

NCR Microelectronics 

NEC Electronics 

Precision Monolithics Inc. 

Raytheon 

Samsung 

Siemens 

Signetics 

Silicon General 

Toshiba 

VLSI Technology 

Xicor 

3008 

David Hage 
Director, Marketing Planning and Services 

Peter Richmond 
Manager, Product Marketing 

Dan Ludwig 
Western Regional Manager 

David Laws 
Vice President, Marketing 

Dan Sheingold 
Technical Marketing Manager 

Fran Bria 
Manager, Marketing Services 

Stuart Sando 
SRAM Product Marketing Manager 

Bob Leonard 
Product Line Manager-Hybrids 

Greg Stoddard 
Product Marketing Engineer 

Paul Marien 
Product Marketing Manager 

Mario Montana 
Product Marketing Engineer 

Charles Glenn 
Strategic Marketing Manager 

Walter Nowarski 
Manager, Marketing Communications 

Ken Pope 
Product Marketing Manager for Memories 

Al Kaplan 
Vice President and Senior Engineer 

Jeff Rees 
Marketing Engineer 

Chris Peterson 
Strategic Planning Marketing Manager 

Jasper Norris 
Manager, Strategic Programs 

Richard Sessions 
Dir. of Mktg, Int. Systems Group 

Jim Patella 
Marketing Manager, Semicustom Products 

Dan Domingo 
Corporate Strategic Marketing Manager 

Walt Heinzer 
Marketing Manager, Data Conversion Products 

Dennis Moskovitz 
Marketing Manager, Standard Products 

Bob Eminian 
Marketing Manager, Special Memories 

Dave Sealer 
Vice President, Marketing 

Frank Krupecki 
Merchandising and Applications Manager, 
Standard Products Group 

Stan Dendinger 
Product Line Manager 

Satchit Dokras 
Manager of Strategic Marketing 

Jim Farrelf 
Technical Services Manager 

Rick Orlando 
Director of Marketing 
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MANUFACTURERS 
AND 
DISTRIBUTORS/ 
REPRESENTATIVES 
DIRECTORY 
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IC MASTER 

ABBHAFO Advanced Linear Devices KY Louisville 
Technology Mktg Corp., 502-893-1377 

ABB HAFO Inc. Advanced Linear Devices MA Tewksbury 
11501 Rancho Bernardo Road 1180 F Miraloma Way Procomp Associates, 508-858-0100 
San Diego, California 92127 Sunnyvale, California 94086 Ml Grand Rapids 
619-485-8200 408-720-8737 Miltimore Sales, 616-942-9721 
TELEX: 695626 FAX: 408-720-8297 Ml Novi 
TWX: 619-484-2973 Miltimore Sales, 313-349-0260 

Advanced Micro Devices MN New Brighton 
Acculin Design Tech. Components, Inc., 612-631-3738 

Advanced Micro Devices, Inc. MS Jackson 
Acculin, Inc. 901 Thompson Place EPI Southwest, 601-856-6251 
214 North Main Street, Suite 204 Sunnyvale, California 94088 MO Kansas City 
Natick, Massachusetts 01760 408-732-2400 EPI Inc., 816-523-8911 
508-650-1012 TELEX: 34-6306 MO St. Louis 
FAX: 508-650-1457 EPI Inc., 314-962-1411 

AEG Corp-Telefunken NJ Cherry Hill 
Actel Trinkle Sales Inc., 609-795-4200 

AEG CorporatiOn-Telefunken NJ Fairfield 
Actel Corporation P.O. Box 3800, Route 22 at Orr Drive Astrorep, Inc., 201-808-0025 
955 E. Arques Ave. Somerville, New Jersey 08876 NM Albuquerque 
Sunnyvale, California 94086 201-231-8300 Techni-Source, Inc., 505-268-4232 
408-739-1010 TELEX: 833409 NY Babylon 
FAX: 408-739-1540 Astrorep, Inc., 516-422-2500 

Allegro Micro Systems NY Pittsford 
Adams-Russell Elcom Sales, 716-385-1400 

NY Skaneateles 
Adams-Russell Electronics Co., Inc. 

~:~~''. 
Elcom Sales, 315-685-8967 

80 Cambridge Street NC Raleigh 
Burlington, Massachusetts 01803 Montgomery Marketing, Inc., 919-851-0010 
617-273-3333 ·•G.• sioc OH Cincinnati 

" -· ~rmer/y Sprague Sem;conductor Group JMK Electronics, 513-271-3860 
Adaptec OH Middleburg Hghts 

FAX: 508-853-5049 
JMK Electronics, 216-234-1202 

Adaptec OH Westerville 
691 South Milpitas Blvd. JMK Electronics, 614-895-2779 
Milpitas, California 95035 OR Tigard 
408-945-8600 

Allegro Micro Systems, Inc. Electronic Component Sales, 206-232-9301 

363 Plantation Street PA Philadelphia 
Sales Office & Representatives Worcester, Massachusetts 01605 Trinkle Sales Inc., 215-922-2080 

508-795-1300 TX Austin 
CA Milpitas Bosner-Philhower Sales, 512-346-9186 

Sales Office (Northwest Region), 408-945-8600 Specific Product Information: TX Houston 
CA Tustin Interface (peripheral power) Except Military . . . . . . . . Bosner-Philhower Sales, 713-782-4144 

Sales Office (Southwest Region). 714-838-6000 G.Schneck TX Richardson co Boulder Interface (peripheral power)-Military . . . . W. Sullivan Bonser-Philhower Sales, 214-234-8438 
Sales Office (Northwest Region), 303-443-0988 Linear-Radio, Audio ................ H. LeDuc, Jr . WA Mercer Island 

FL St. Petersburg Telecommunications ................. D. Snooner Electronic Component Sales, 206-232-9301 
Sales Office (Southeast Region), 813-823-5060 WI Brookfield 

MA North Andover Literature: Sumer, Inc., 414-784-6641 
Sales Office (New England Region), Literature: Can British Columbia, Burnaby 
508-686-727 4 See Sales Office and Representatives Vitel Electronics, Inc., 800-668-0904 

MN Minneapolis Can Ontario, Kanata 
Sales Office (Central Region). 612-545-8752 Sales Office & Representatives Vitel Electronics, Inc., 613-592-0090 

NJ Freehold Can Ontario, Missisauga 
Sales Office (Eastern Region), 201-303-1411 AL Huntsville Vitel Electronics, Inc., 416-676-9720 

PA Ft. Washington Montgomery Marketing, Inc., 205-830-0498 Can Quebec, Lachine ~ 
Sales Office (Eastern Region), 215-628-9779 AZ Tempe Vitel Electronics, Inc., 514-636-5901 

TX Grapevine Techni-Source Inc., 602-730-8093 Intl Argentina, Buenos Aires 
Sales Office (Central Region). 817-481-3390 

CA Carlsbad Jorge M. Alberti S.C.A., TEL: 1-394-1179 
Intl Belgium, Brussels 

Addem, 619-729-9216 Intl Australia, M ulgrave, Nth 
Sales Office (Europe), TEL: 011-322-675-29-30 Analog Electronic Components P /L, TEL: 

Intl Hong Kong CA Santa Ana 3-562-2882 
Sales Office (Far East), TEL: 011-852-722-5441 Jones & McGeoy Sales, Inc., 818-244-9884 Intl Belgium, Bruxelles 

Intl Singapore CA Santa Clara Belram S.A., TEL: 2-734-33-32 
Sales Office (Far East), TEL: 011-65-278-5213 Criterion Sales, 408-988-6300 Intl Belgium, Ronse 

Intl United Kingdom, Basingstoke co Englewood Sprague Benelux, TEL: 55-21-53-22 
Sales Office (Europe), TEL: 011-44-256-468-186 William J. Purdy Co., 303-790-2211 Intl Brazil, San Paulo 

Intl West Germany, Muncih CT No. Haven Tecelinco Tecnologia Elec. Ltda., TEL: 
Sales Office (Europe), TEL: 011-49-89-46-50-32 Conntech Sales, 203-234-8438 11-247-3645 

FL Altamonte Springs Intl Denmark, Copenhagen 
Advanced Analog Electramark Florida, Inc., 407-830-0844 Exatec A/S, TEL: 1-19-10-22 

FL Boca Raton Intl Denmark, Farso 
Advanced Analog Electramark Florida, Inc., 407-392-1763 Exatec A/S Jylland, TEL: 98-63-33-11 
Division of lntech FL Tampa Intl Egypt, Cairo 
2270 Martin Avenue Electramark Florida, Inc., 813-889-7775 Intl Engineering Assoc., TEL: 2-717077 
Santa Clara, California 95050 GA Norcross Intl England, Bolton 
408-988-4930 Montgomery Marketing, Inc., 404-447-6124 HB Electronics, TEL: 204-386361 
TWX: 910-338-2213 

IL Rolling Meadows Intl England, Bolton 
FAX: 408-988-2702 

Sumer, Inc., 708-991-8500 HB/Addon, TEL: 204-398800 
IN Carmel Intl England, Coalville Leicestershire 

Tech no logy Mktg Corp., 317 -844-8462 Flint Distrib. ltd., TEL: 503-51033 

IN Fort Wayne Intl England, Salfords, Surrey 
Technology Mktg Corp., 219-432-5553 Allegro Microsystems, TEL: 932-253-355 

IA Cedar Rapids 
J.R. Sales Engineering, 319-393-2232 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY 

Allegro Micro Systems (Cont'd) Altera Distributors 

Intl 

Intl 

Intl 

Intl 

Intl 

Intl 

Intl 

Intl 

Intl 

Intl 

Intl 

Intl 

Intl 

Intl 

Intl 

Intl 

Intl 

Intl 

Intl 

Intl 

Intl 

Intl 

Intl 

Intl 

Intl 

Intl 

Intl 

PR 

England, Slough, Berkshire 
ITI Multicomponents, TEL: 753-824212 
Finland, Helsinki 
Field Oy, TEL: 0-7571011 
France, Cachan 
Sprague France S.A.R.L., TEL: 14-547-6600 
France, Tours 
Sprague France S.a.r.I, TEL: 47-514271 
Germany, Frankfurt 
SSG Halbleiter Vertriebs GmbH, TEL: 69-533432 
Germany, Hinterzarten 
SSG Halbleiter Vertriebs GmbH, TEL: 
76-52-1066 

Hong Kong, Hong Kong 
Richwood Electronics Co., TEL: 0-428-3188 
India, New Delhi 
Mekaster Telecom, TEL: 11-33-183-60 
Israel, Petah Tikva 
Comar Technologies Ltd., TEL: 3-93-45-171 
Italy, Carpi 
Sprague ltaliana S.p.A, TEL: 05-964-2964 
Italy, Milano 
Sprague ltaliana S.P.A., TEL: 02·498-7891 
Italy, Rome 
Sprague ltaliana S.p.A, TEL: 06-832-1162 
Italy, Torino 
Sprague ltaliani, S.p.A, TEL: 06-832-1162 
Japan, Tokyo 
Sprague Japan K.K., TEL: 3-226-1761 
Korea, Seoul 
Richwood lnt'I Korea Co., Ltd., TEL: (2) 
783-9784 

Korea, Seoul 
Darack Trading Co., Ltd., TEL: 2-784-5164 
Mexico, D.F. 
Mexicana De Elec. lncustries S.A., TEL: 
5-630-4323 

Norwa, Skarer 
Exatec A/S, TEL: 2-97-29-50 
Portugal, Lisboa 
Niposom -J. Nabais, Lda., TEL: 1-89-66-10 
Singapore, Singapore 
Sprague Electric Pte., Ltd., TEL: 475-1826 
Spain, Barcelona 
Desesa S.A. - Div. Elec., TEL: 3-257-74-00 
Spain, Madrid 
Desesa S.A.-Div. Elec., TEL: 1-597-11-02 
Sweden, Farsta 
Traco AB, TEL: 8-9300-00 
Sweden, Sollentuna 
ABGA Elektronik, TEL: 8-9205-95 
Switzerland, Zurich 
Telion AG, TEL: 1-732-1511 
Taiwan, Taipei 
Taiwan Reotec Co., Ltd., TEL: 2-771-9582 
Turkey, Istanbul 
Kapman Komandit, TEL: 1-45-76-25 
Rio Piedras 
Electronic Sales Assoc., 809-762-6459 

---l'i....\.~t <.::..~ ''- < -

J/A~A"
A/!...l.c w 
L£;X 
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Altera Corporation 
2610 Orchard Parkway 
San Jose, California 95134-2020 
408-984-2800 
TELEX: 888496 

American Automation 

American Automation 
2651 Dow Avenue 
Tustin, California 92680-7207 
714-731-1661 
FAX: 714-731-6344 

Specific Product Information: 
EZ-PRO Marketing Dept. 

Applications Engineering: 
Compilers/Assemblers . . . . . Customer Support Dept. 
In-Circuit Emulators/Debuggers . . . Customer Support 

Dept. 

Literature: 
Technical Publications Dept. 

Price and Delivery: 
Sales Dept. 

Follow up on Order: 
Sales Administration 

Sales Office & Representatives 

AZ Tempe 
Hannah-Hill, 602-431-1771 

CA Orange County 
Access Technologies, 714-496-3318 

CA Placentia 
Access Technologies, 714-996-3917 

CA Placentia 
American Automation, 714-996-3917 

CA San Diego 
Access Technologies, 619-530-1911 

CA San Mateo 
Scamp Design Co., 415-573-0501 

CA Tustin 
American Automation, 714-731-1661 

CA Tustin 
American Automation, 714-731-1661 

co Broomfield 
Hannah·Hill, 303-465-5027 

MA West Boylston 
Design Automation Sales, 508-835-2473 

NM Albuquerque 
Hannah-Hill, 505-268-0950 

UT Salt Lake City 
Hannah-Hill, 801-364-0606 

Intl England, Hertfordshire 
Kontron Electronics, TEL: 0923-245991 

Intl France, Villacoublay 
Kontron Electronics, TEL: 39469722 

Intl Germany, Munich 
Software Technik, TEL: 896127087 

Intl Korea, Seou I 
Elcom, TEL: 555-5222, 555-5223 

Intl Munich, Germany 
Software Technik, TEL: 896127087 

Intl Seoul, Korea 
American Automation, TEL: 02-555-5222 

Intl Switzerland, Zurich 
Kontron Electronics, TEL: FAX 411621118 

Intl Switzerland, Zurich 
Kontron Electronics, TEL: FAX 411621118 

Intl United Kingdom Herts 
Kontron Electronics, TEL: 0923-245991 

Intl Villacoublay 
Kontron Electronics, TEL: 39469722 

Intl Zurich, Switzerland 
American Automation, TEL: 41 1 62 11 18 

Intl 

Intl 

Intl 

Intl 

Intl 

Argentina, Buenos Aires 
Reycom Electonica S.R.L., TEL: 701-4462 
Australia, Clayton, Victoria 
Kenelec Pty. Ltd., TEL: 61-35-60-10-11 
Belgium, Brussels 
Detron nv., TEL: 32-2-466-94-91 
Denmark, Horsens 
lnstrutek A/S, TEL: FAX: 45-5-615658 
France, Wissous 

Intl 
Fountaine Electronique, TEL: 33-1-69-30-80-50 
India, Adyar, Madras 
lndchem Electronics Ltd. 

Intl Italy, Milano 

Intl 
Kontron Electronics, TEL: FAX: 39-25-060918 
Korea, Seoul 

Intl 

Intl 

Intl 

Intl 

Intl 

Myoung Corp., TEL: 2-784·9942 
Spain, Madrid 
Kontron Instruments, TEL: 341-729-1155 
Switzerland, Zurich 
Kontron Electronics AG, TEL: FAX: 
41-1-62-11-18 

Taiwan, Taipei, R.O.C. 
Time Wave International Corp. 
United Kingdom, Herts 
Kontron Electronics, TEL: 44-923-245991 
West Germany, Munich 
Softwaretechnik, TEL: 089-6127087 

Analog Design Tools 

Analog Design Tools, Inc. 
1080 E. Arques 
Sunnyvale, California 94086 
408-737-7300 

Analog Devices 

NANALOG 
WDEVICES 

FAX: 617-326-8703 

Analog Devices 
One Technology Way, PO Box 9106 
Norwood, Massachusetts 02062-9106 
611-329-4700 
TELEX:924491 
TWX: 710-394-6577 
FAX: 617-326-8703 

Specific Product Information: 
Regional Offices: 
Northeast, Joe Reichbach .......... 617-461-3470 
West Coast, Jay Feldman, .......... 714-641-9391 
Central, Lonnie Bott, .............. 312-980-0300 
Atlantic, Steve Collins, ............. 215-643;7790 

Literature: 
Cammy O'Brien, Literature Center Supervision ..... . 

617-329-4700 ext. 3283 

Price and Delivery: 
See Product Information 

Place an Order: 
Regional Offices: 
Massachusetts, Dick Cragen . . . . 617·329-4700 ext. 

3136 
West Coast, Jay Feldman, ......... 714-641-9391 
Texas, Jack Coe, .................. 214-231-5094 
Atlantic, Steve Collins, ............. 215-643-7790 

Follow up on Order: 
Dick O'Toole, Manager of Customer Service, ....... . 

617-329-4700 ext. 3931 

All Other Information: 
Dave Kress, Applications Engineering Manager ..... . 

617-937-1428 
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Analog Devices (Cont'd) NE Intl Australia 
Analog Devices, Inc., 913·829-2800 Analog Devices, Inc., TEL: 3·8900970 

NV Intl 
' 

Austria, Vienna 
Sales Office & Representatives Analog Devices, Inc., 714-641-9391 Analog Devices, Inc., TEL: 222/885504·0 

NV In.ti Belgium, Antwerpen 
AL Huntsville Analog Devices, Inc., 505·828·1300 Analog Devices lnt'l Inc., TEL: 3-237-1672 

Currie, Peak & Frazier, 205·536-1506 NV Intl Brazil, Sao Paulo 
AK Analog Devices, Inc., 408·559·2037 Hitech Com.ercial, TEL: l 1·531·9355 

Analog Devices, Inc., 206-575-6344 NH Intl Denmark, Herlev 
AK Analog Devices, Inc., 617-329-4700 Analog Devices APS, TEL: 42·845800 

Analog Devices, Inc., 714-641-9391 NJ Intl Finland, Helsinki 
AZ Analog Devices, Inc., 716-425-4101 Salt Elctrns., TEL: 0-8041041 

Analog Devices, Inc., 719-590-9952 NJ Intl France 
AZ Tempe Analog Devices, Inc., 215-643-7790 Analog Devices, Inc., TEL: 1-46662525 

Piper Sales Co., 602·949-0048 NJ Intl France 
AR Analog Devices, Inc., 516-673·1900 Analog Devices, Inc., TEL: 99-834666 

Analog Devices, Inc., 214-231-5094 NM Intl France, Grenoble 
CA Campbell Analog Devices, Inc., 719-590-9952 Analog Devices, S.A., TEL: 76-222190 

Analog Devices, Inc., 408-559,2037 NM Albuquerque Intl France, Rungis 
CA San Diego Piper Sales, 505-828-1300 Analog Devices, S.A., TEL: 1·4687-3411 

Analog Devices, Inc., 619-268-4621 NY Fairport Intl France,. Toulouse 
CA Santa Ana B.B.D. Electronics, 716-425-4101 Analog Devices, S.A., TEL: 61-408562 

Analog Devices, Inc., 714-641·9391 NY Huntington Intl Holland, Oosterhout co Colorago Springs Harwood-Sandler Assocs., 516-673-1900 AnalogDevices Nederland B.V., TEL: 
Analog Devices, Inc., 719-590·9952 NC Charlotte 1620-81500 co Longmont Currier Peak & Frazier, 704-846-1702 Intl Hong Kong, Kowloon 
Piper Sales Co., 303-651-2378, Denver Metro NC Greensboro General Engineers, TEL: 8339013 
303.443.5337 Currie, Peak & Frazier, 919-373-0380 Intl India, Bangalore 

CT ND Analog Sales (India) PVT, Ltd., TEL: 812·560506 
Analog Devices, Inc., 617-329-4700 Analog Devices, Inc., 612-247·0060 Intl India, New Delhi 

CT OH Analog Sales (India) PVT, Ltd., TEL: 11-6862460 
Analog Devices, Inc., 516-673-1900 Analog Devices, Inc., 216·247-0060 Intl India, Pune 

DE OH Dublin Analog Sales (India) PVT, Ltd., TEL: 212-333880 
Analog Devices, Inc., 215-643-7790 Analog Devices, Inc., 614-764-8795 Intl Ireland 

FL Orlando OK Analog Devices (United Kingdom), TEL: 
Currie, Peak & Frazier, 407-855-0843 Analog Devices, Inc., 214-231-5094 44·932-253320 

FL Tampa OR Intl Israel 
Currie Peak & Frazier, 813-963-1076 Analog Devices, Inc., 206-575-6344 Analog Devices, Inc., TEL: 52·913551 

FL W. Melbourne PA Intl Israel, Raananna 
Currie Peak & Frazier, 407-724-6795 Analog Devices, Inc., 412-745·8441 Analog Devices (Israel) Ltd., TEL: 52-911415 

GA Duluth PA Ft. Washington Intl Italy 
Currie, Peak & Frazier, 404-497-9404 Analog Devices, Inc., 215-643-7790 Analog Devices, SRL, TEL: 2·66500120 

HI RI Intl Italy 
Analog Devices, Inc., 714-641·9391 Analog Devices, Inc., 617-329-4700 Analog Devices SRL, TEL: 11-287789 

ID SC Intl Italy 
Analog Devices, Inc., 303-443-5337 Analog Devices, Inc., 919·373-0380 Analog Devices, Inc., TEL: 49-633600 

ID SD Intl Italy 
Analog Devices, Inc., 719-590-9952 Analog Devices, Inc., 612-835-2414 Analog Devices, Inc., TEL: 2-9520551 

ID TN Intl Italy 
Analog Devices, Inc., 206-575-6344 Analog Devices, Inc., 205·536-1506 Analog Devices, Inc., TEL: 6·3332283 

IL Buffalo Grove TN Smyrna Intl Italy, Bologna 
Torkelson Assocs., 708-520-0710 Currie, Peak & Frazier, 615-459-0743 Dolt. Ing. Giuseppe de Mico, TEL: 51-555614 

IN Indianapolis TX Richardson Intl Italy, Firenze 
Torkelson Assocs., 317-244-7867 Analog Devices, Inc., 214-231-5094 Analog Devices, Inc., TEL: 11-3181481 

IA Cedar Rapids UT Intl Italy, Rome 
Torkelson Associates, 319-373-0200 Analog Devices, Inc., 719-590-9952 Analog Devices SRL, TEL: 6-8393405 

KS Olathe UT Salt Lake City Intl Japan, Osaka 
Technical Sales Assocs., 913-829-2800 Piper Sales, 801-466-9336 Analog Devices K.K., TEL: 6-372-1814 

KY VT Intl Japan, Tokyo 
Analog Devices, Inc., 615-459-0743 Analog Devices, Inc., 617-329-4700 Analog Devices K.K., TEL: 3-2636826 

KY VA Intl Korea 
Analog Devices, Inc., 617-329-4700 Analog Devices, Inc., 301·992-1994 Analog Devices, Inc., TEL: 2·5543301 

LA WA Seattle Intl Mexico 
Analog Devices, Inc., 214-231-5094 Analog Devices, Inc., 206-575-6344 Analog Devices, Inc., TEL: 83-351721 

ME WV Intl Mexico 
Analog Devices, Inc., 617-329-4700 Analog Devices, Inc., 614-764-8795 Analog Devices, Inc., TEL: 617 -329-4 700 

MD Columbia WI Waukesha Intl Mexico 
Analog Devices, Inc., 301-992-1994 Torkelson Assocs., 414-784-7736 Analog Devices, Inc., TEL: 83-351661 

MA WY Intl New Zealand, Auckland 
Analog Devices, Inc., 617-329-4700 Analog Devices, Inc., 801-466-9336 W. Arthur Fisher Ltd., TEL: 9-592629 

Ml Southfield Can Intl Norway, Lier 
Rathsburg Assocs., Inc., 313-489-1500 Analog Devices, Inc., 604-941-7707 Bit Elekronikk S.A., TEL: 3-847099 

MN Minneapolis Can Mississauga, Ontario Intl Peoples Republic of China 
Torkelson Assocs., 612-835·2414 B.B.D. Elctrns. Inc., 416-821-7800 Excelpoint Co. Inc., TEL: 1-890721 Xl20 

MS Can Ottawa, Ontario Intl Romania 
Analog Devices, Inc., 205-536-1506 B.B.D. Elctrns. Inc., 613-729-0023 Analog Devices (Austria), TEL: 43-222-885504·0 

MO Can Quebec, Point. Claire Intl Singapore 
Analog Devices, Inc., 913-829-2800 B.B.D. Elctrns. Inc., 514-697-0804 Excelpoint Systems PTE Ltd., TEL: 65-2848537 

MO Ferguson Intl Australia Intl South Africa, Johannesburg 
Technical Sales, 314-521-2044 Analog Devices, Inc., TEL: 7-845-1911 Anolog Data Products C.C., TEL: 11-882-1620 

MT In.ti Australia Intl Spain 
Analog Devices, Inc., 714-641-9391 Analog Devices, Inc., TEL: 2-646-5255 Analog Devices, lnc.,TEL: 1-5553686 

MT Intl Australia Intl Spain, Madrid 
Analog Devices, Inc., 801-466-9336 Analog Devices, Inc., TEL: 8-211·8499 Comella S.A., TEL: 1-754-30-01 
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'Analog Devices (Cont'd) CA Los Altos Applied Micro Circuits 
Kolm Marketing Assoc., 415-948-2635 

Intl Sweden, Bromma CT Guilford AMCC (Applied Micro Circuits Corporation) 
Analog Devices AB, TEL: 8-282740 Data Mark Inc., 203-453-0575 6195 Lusk Blvd. 

Intl Switzerland FL Orlando San Diego, California 92121 
Analog Devices, Inc., TEL: 1-8200102 Currie Peak & Frazier, 407-855-0843 619-450-9333 

Intl Switzerland, Geneva FL Tampa 
Analog Devices, S.A., TEL: 22·731·5760 Currie Peak & Frazier, 813-963-1076 Applied Microsystems 

Intl Taiwan GA Duluth 
Analog Devices, Inc., TEL: 2-719-8419 Currie Peak & Frazier, 404-497-9404 Applied Microsystems Corporation 

Intl Turkey IL Buffalo Grove P.O. Box 97002 
Analog Devices, Inc., TEL: 1·3372245 Torkelson Assoc., 312-520-0710 Redmond, Washington 98073-9702 

Intl United Kingdom IA Cedar Rapids 206-882-2000, 800-426-3925 
Analog Devices, Inc., TEL: 081-9411066 Torkelson Assoc., 319·373-0200 

Intl United Kingdom MD Ellicott City Aptek Microsystems 
Analog Devices, Inc., TEL: 635-35335 Nelson Elctrns., 304-747-7887 

Intl United Kingdom MA Woburn Aptek Microsystems 
Analog Devices, Inc., TEL: 21·5011166 Signal Sales, 617-938-7872 700 N.W. 12th Avenue 

Intl United Kingdom MN Minneapolis Deerfield Beach, Florida 33442 

Analog Devices, Inc., TEL: 932-253320 Torkelson Assoc., 612-835-2414 305-421-8450 

Intl United Kingdom NJ Flanders TELEX: 441020 

Analog Devices, Inc., TEL: 506-30306 K & R Eng Sales, 201-584-5235 
NC Greensboro Aspen Semiconductor Intl United Kingdom Currie Peak & Frazier, 919-373-0380 Analog Devices, Inc., TEL: 279-418611 WI Waukesha Aspen Semiconductor Corp. Intl United Kingdom, Surrey Torkelson Assoc., 414-784-7736 4001 North First Street Analog Devices, Ltd., TEL: 932-232222 Can Canada, Ottawa San Jose, California 95134 Intl United States Of America 

Analog Devices, Inc., TEL: 617-329-4700 
bbd Electronics, 613-729-0023 408-456-1800 

Can Canada, Vancouver Intl West Germany bbd Electronics, 604-465-6892 AT&T Analog Devices, Inc., TEL: 30-39190-3537 Can Ontario, Toronto 
Intl West Germany, Buchholz bbd Electronics, Inc., 416-821-7800 

Analog Devices GmbH, TEL: 4181-8051 Can Quebec, Pointe Claire 
Intl West Germany, Karlsruhe bbd Electroinics, Inc., 514-697-0801 -Analog Devices GmbH, TEL: 721-48567 -Intl Australia, Chatswood -Intl West Germany, Koeln Avisun Pty. Ltd., TEL: 61-2-417-8777 ATs.T Analog Devices GmbH, TEL: 221-686006 Intl Austria, Wien 
Intl West Germany, Muenchen -Nano-80, TEL: 43-1-505-15·22·0 -Analog Devices GmbH, TEL: 89-570050 -Intl Belguium, Brussels 
Intl Yugoslavia Alcorn Electronics BVBA, TEL: 32-3-828-33-80 

Analog Devices (Austria), TEL: 43-222-885504-0 Intl Denmark FAX: 215-266-2935 PR Kokkedal, C-88 A.S., TEL: 45-42-24-48-88 
Analog Devices, Inc., 617-329-4700 Intl Finland, Helsinki 

Analog Systems 
SW Instruments, TEL: 358·0·8041·041 AT&T Microelectronics, 52AL330240 

Intl France, Les Ulis Cedex SSS Union Blvd. 

Analog Systems 
Microel, TEL: (33) (1) 6907-0824 Allentown, Pennsylvania 18103 

Intl Hong Kong ROC 800-372-2447 
P.O. Box 17389 Excelpoint Co. Ltd., TEL: 852-8339013 
Tucson, Arizona 85731 Intl India, Pune Sales Office & Representatives 602-290-1818 IRYS Engineering Services, TEL: 91-212-339836 

Ana logic 
Intl Indonesia AZ Mesa 

Excelpoint Systems, TEL: 65-2848537 Regional OEM Sales Office, 602-844-6529 

Analogic Corporation 
Intl Israel, Petach-Tikva AZ Scottsdale 

8 Centennial Drive 
Boran Technologies Ltd., TEL: 972·3-9345171 Aztech Component Sales, Inc., 602-991-6300 

Peabody, Massachusetts 01961 
Intl Italy, Milano AZ Scottsdale Consystem, s.r.I., TEL: (39) (2) 613.13.41 

617-246-0300 Intl Japan, Tokyo Fred Board Assoc., 602-994-9388 
TWX: 710-348-0425 Kyokuto Boeki Kaisha, Ltd., TEL: 81-3-244-3787 CA Chatsworth 

Intl Korea,Seoul First Rep, 818-718-6155 
Apex Microtechnology Mainsail Mercantile Ltd., TEL: 82-02-745-2761 CA Cypress 

Intl Malaisia Regional OEM Sales Office, 714·220-6223 
Excelpoint Systems, TEL: 65-2848537 CA San Diego 

Intl Netherlands, Capelle Hamilton/Avnet, 619-571-7510 

AE~x· 
Alcorn Electronics BV, TEL: 31-10-451·9533 CA Santa Clara 

Intl Norway, Oslo Electec Sales, Inc., 408-496-0706 

µtech Eltron A/S, TEL: 47·2·500650 CA Sunnyvale 
Intl Singapore Regional OEM Sales Office, 408-522-5555 

Excelpoint Systems, TEL: 65-2848537 co Englewood 
Intl Spain, Madrid Regional OEM Sales Office, 303-850-5415 

FAX: 602-888-3329 ADM Electronica S.A., TEL: 34-1-4094725 FL Maitland 
Intl Sweden, Spanga Regional OEM Sales Office, 407-875-4620 

Egevo Elektronik AB, TEL: 46 8· 7959650 
GA Norcross Intl Switzerland, Baden 

Apex Microtechnology Corporation Hemar AG, TEL: 41·56-26-54-86 Regional OEM Sales Office, 404-446-4700 
S980 N. Shannon Road Intl Taiwan, Taipei IL Itasca 
Tucson, Arizona 8S741 ProspectTechnology Corp., TEL: Regional OEM Sales Office, 708-250-9777 
602-742-8600 886-02-7219533 MA South Borough 

Intl Thailand EMC Components, 508-485-3910 

Sales Office & Representatives Excelpoint Systems, TEL: 65-2848537 MA Westborough 
Intl United Kingdom, Frimley Anchor Engineering Corp., 508-898-2724 

AL Huntsville Apex/lnterpoint UK, TEL: 44-276-26832 MN Bloomington 
Currie Peak & Frazier, 205-536·1506 Intl West Germany, Nauheim Regional OEM Sales Office, 612-885-4300 

AZ Tucson Emtron Vertriebs GmbH, TEL: 49-6152-61081 MN Chanhassen 
Apex Microtechnology, 602-742-8600 O'Neil & Co., 612-935-8891 

CA Laguna Hills NJ Berkeley Heights 
Apex Microtech, 714-586-5941 AT&TMicroelectronics (Hdqts), 201-771-2000 
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AT&T (Cont'd) 

OH Dayton 
Midwest Marketing Assoc., 513-443-2511 

OR Beavei:ton 
Advanced Tech Marketing, 503-643-8307 

PA Allentown 
AT&T Microelectronics, 1-800-372-2447 

TX Irving 
Regional OEM Sales Office, 214-869-2040 

Intl Austrail, Sydney 
AT&T Microelectronics, TEL: 02-221-3055 

Intl Finald, Espoo 
AT&T Microelectronics, TEL: 35-8-08-59-29-55 

Intl France, Puteaux 
AT&T Microelectronics, TEL: 33-1-47-76-47-47 

Intl Italy, Milan 
AT&T Microelectronics, TEL: 39-2-66014800 

Intl Japan, Tokyo 
AT&T Microelectroincs,AT& T Japan Ltd., TEL: 
81-3-5371-2700 

Intl Singapore 
AT&T Microelectronics Asia/Pacific, TEL: 
65-778-8833 

Intl _ Spain, Madrid 
AT&T Microelectronica Espana, TEL: 
34-1-807-1441 

Intl Sweden, Stockholm 
AT&T Microelectronics, TEL: 46-8-700-52-30 

Intl Taiwan, Taipei ROC 
AT&T Microelectronics, TEL: 886-2-711-3091 

Intl United Kingdom, Berkshire 
AT&T Microelectronics, TEL: 44-344-86-59-00 

Intl West Germany, Munchen 
AT&T Microelectronics Gmb H, TEL: 
49-89-960860 

Intl West Germany, Stuttgart 
AT&T Microelectronics, TEL: 49-711-44-20-50 

PR San Juan 
ETS, Inc., 809-798-1300 

Distributors 

CA Chatsworth 
Anderson Assoc., 818-718-6155 

CA Culver City 
Hamilton/Avnet Hdqtrs, 213-558-2000 

CO Englewood 
Quorum 3, 303-799-8100 

CO Englewood 
Schweber Electronics Corporation, 
303-799-0258 

CT Cheshire 
Scientific Component Inc., 203-272-2963 

FL Orlando 
Cartwright & Bean Inc., 407-423-9545 

IL Arlington Hts 
Coombs Assoc. Inc., 312-439-9810 

MD Towson 
Advanced Tech Sales, 301-296-9360 

MA Framingham 
Regional OEM Sales Office, 508-626-2161 

MN Minneapolis 
D.A. Case Assoc., 612-831-6777 

MO St. Louis 
AEM, Inc., 314-298-9900 

NH Salem 
Integrated Tech Inc., 603-898-6333 

NJ Cherry Hill 
Vantage Sales Co., 609-424-6777 

NY Com mack 
ERA, Inc., 516-643-0510 

NY Westbury 
Schweber Elec., 516-876-4000 

NC Raleigh 
Prime Components Inc., 919-850-9866 

PA Allentown 
Regional DEM Sales Office, 215-770-3350 

PA Devon 
G & G Materials, 215-293-0840 

TX Richardson 
Southern States Marketing, 214-238-7500 

3014 

UT Bountiful 
Anderson Assoc., 801-292-8991 

WA Bellevue 
Almac Electronics Corp., 206-643-4991 

Can Ontario, Kanata 
J-Squared Tech, 613-592-9540 

II NY (516) 226-6000 
NJ (201) 882-8300 

HDRllDIS ~:~~m~~64:~54928o MO (301) 995-6330 
PA (609) 596-1833 

N;;;U;,;;H;;;,;O;;;R;;;IZ,;;ON""s;;;E;;;;LE;;;;C;;;;T,;;;;RO;;;N;;,;IC;;;;S;;;C;;;;O;;;RP;o,. FL (305) 735-2555 

Aim EL 

ATMEL 

ATMEL Corporation 
2125 O'Nel Drive 
San Jose, California 95131 
408-441-0311 
FAX: 408-436-4200 

Avasem Corp. 

Avasem Corporation 
1271 Parkmoor Avenue 
San Jose, California 95126 
408-297-1201 
FAX: 408-925-9460 

Benchmarq 

Benchmarq 
2611 Westgrove, Suite 101 
Carrollton, Texas 75006 
214-407-0011 
FAX: 214-407-9845 

Sales Office & Representatives 

AL Huntsville 
The Novus Group, 205-534-0044 

AZ Tempe 
Quatra Associates, Inc., 602-820-7050 

CA Santa Clara 
Criterion Sales Inc., 408-988-6300 

CT Wallingford 
CompRep Associates, Inc., 203-269-1145 

DE See Haddonfield, NJ (Tritek Sales Inc.) 
FL Altamonte Springs 

Sales Engineering Concepts, Inc., 407-682-4800 
FL Deerfield Beach 

Sales Engineering Concepts, Inc., 305-426-4601 
GA Norcross 

The Novus Group, 404-263-0320 
IL See St. Louis, MO (Advanced Technical Sales) 
IL Chicago 

Micro Sales, Inc., 708-285-1000 
IN Indianapolis 

Rathsburg Associates Inc., 317-577-4500 

IA Cedar Rapids 
Advanced Technical Sales, 319-489-1500 

KS Kansas City 
Advanced Technical Sales, 913-782-8702 

ME See Westwood, MA (CompRep Associates, Inc.) 
MD Severna Park 

New Era Sales·, 301-544-4100 
MA Westwood 

CompRep Associates Inc., 617-329-3454 
Ml Framington Hills 

Rathsburg Associates Inc., 313-489-1500 
MN Minneapolis 

Vector Component Sales, 612-631-1334 
MS See Huntsville, AL (The Novus Group) 
MO St. Louis 

Advanced Technical Sales, 314-878-2921 
NE See Olathe, KS (Advanced Technical Sales) 
NV See Santa Clara, CA (Criterion Sales Inc.) 
NH See Westwood, MA (CompRep Associates Inc.) 
NJ Fairfield 

Metro Logic Corp., 201-575-5585 
NJ Haddonfield 

Tritek Sales Inc., 609-429-1551 
NM Albuquerque 

Quatra Associates, Inc., 505-821-1455 
NY East Rochester 

Tri-Tech Electronics Inc., 716-385-6500 
NY Fayettesville 

Tri-Tech Electronics Inc., 315-446-2881 
NY New York 

Metro Logic Corp., 201-575-5585 
NC Raleigh 

The Novus Group, 919-460-7771 
OH Cleveland 

Rathsburg Assoicates Inc., 216-582-9550 
OH Columbus 

Rathsburg Associates Inc., 614-866-2490 
OK See Richardson, TX (Mil-Rep Associates, Inc.) 
OR Beaverton 

Electra Technical Sales, 503-643-5074 
PA Eastern Pennsylvania 

Tritek Sales Inc., 609-429-1551 
PA Western Pennsylvania 

Rathsburg Associates Inc., 313-489-1500 
RI See Westwood, MA (CompRep Associates Inc.) 
SC See Raleigh, NC (The Novus Group) 
TN See Norcross, GA (The Novus Group) 
TX Austin 

Mil-Rep Associates, Inc.), 512-346-6331 
TX Dallas 

Mil-Rep Associates, Inc., 214-644-6731 
TX Houston 

Mil-Rep Assoicates, Inc., 713-444-2557 
VT See Westwood, MA (CompRep Associates Inc.) 
VA See Severna Park, MD (New Era Sales) 
WA Kirkland 

Electra Technical Sales, 206-821-7442 
WI Brookfield 

Micro Sales, Inc., 414-786-1403 
Can British Columbia, Burnaby 

Vitel Electronics, 604-439-1136 
Can Ontario, Kanata 

Vitel Electronics, 613-592-0090 
Can Ontario, Mississauga 

Vitel Electronics, 416-676-9720 
Can Quebec, Lachine 

Vitel Electronics, 514-636-5951 

Distributors 

TX Carrollton 
Marshall Ind. (All Locations Nation Wide) 

Binary Technology 

Binary Technology, Inc. 
P. 0. Box 67, Main Street 
Meriden, New Hampshire 03770 
603-469-3232 
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Bipolar Integrated Technology NY Endicott Intl Korea, Seoul 
Advanced Comps. Corp., 607-785-3191 Oyang Corp., TEL: 82-2-732-8031 

Bipolar Integrated Technology NY Kingston Intl Malaysia, Penang 
1050 N.W. Compton Drive Advanced Comps. Corp., 914-339-1730 Microtronics Assoc., TEL: 60-4-214-518 
Beaverton, Oregon 97006 NY Rochester Intl Netherlands, Schiphol-Oost 
503-629-5490 Advanced Comps. Corp., 716-544-7017 Burr-Brown Intl. B.V., TEL: 31-20-6010041 

NY Scottsville Intl New Zealand, Auckland 
Brooktree Advanced Comps. Corp., 716-889-1429 Enertec Services, TEL: 64-9-479-2377 

NY Syracuse Intl Norway, Oslo 
Brooktree Corporation Advanced Comps. Corp., 315-699-2671 Hefro Elektronikk A/S, TEL: 47-6-87-02-05 
9950 Barnes Canyon Road NY Yonkers Intl Portugal, Lisbon 
San Diego, California 92121 Burr-Brown, 914-964-5252 Cristalonica, TEL: 351-1-534631 
619-452-7580 NC Winston-Salem Intl S. Africa, Johannesburg 
TELEX: 383596 Murcota Corp., 919-722-9445 Advanced Semiconductor, TEL: 27-11-802-5820 
FAX: 619-452-1249 OH Cincinnati Intl Singapore 

Burr-Brown 
Burr-Brown, 513-891-4711 Microtronics Assoc. Pie. Ltd., TEL: 65-748-1835 

OH Cleveland Intl Spain, Madrid 
K-T/Depco Marketing, 216-442-6200 Unitronics SA, TEL: 34-1-242-5204 

PA Pittsburgh Intl Sweden, Upplands Vasby 
K-T /Depco Marketing, 412-367-1011 Burr-Brown Intl. AB, TEL: 46-760-93010 

BURR-BRO\NN :R PA Spring House Intl Switzerland, Zurich 

IEIEll QED Elctrns., 215-643-9200 Burr-Brown Intl AG, TEL: 41-7240928 

TN Jefferson City Intl Taiwan, Taipei 
Rep Inc., 615-475-4105 Alpha Precision lnstrmn., TEL: 886-2-508-3066 

TX Dallas Intl Thailand, Bangkok 

FAX: 602-741-4390 Burr-Brown, 214-783-4555 Microtronics Thai Pie. Ltd., TEL: 

TX Houston 66-2-255-76822 

Burr-Brown Corp., 713-988-6546 Intl Venezuela, Caracas 
UT Salt Lake City Eniac C. A., TEL: 582-241-6214 

Burr-Brown Corporation Aspen Sales Inc., 801-265-8365 Intl Yugoslavia-Elzas 

6730 S. Tucson Blvd. WA Kent Elecktrotehna Ljubljana, TEL: 38-61-329745 

Tucson, Arizona 85706 Burr-Brown, 206-859-9220 
Cadam 602-746-1111 Can Mississauga, Ontario 

TELEX: BURR BROWN ATU Allan Crawford Assocs., 416-890-2010 
CADAM Inc. TWX: 910-952-1111 Intl Argentina, Buenos Aires 

FAX: 602-741-3895 Conorpe. S.A., TEL: 54-1-325-6761 1935 N. Buena Vista St. 

Intl Australia, Clayton-Victoria 
Burbank, California 91504 

Specific Product Information: 818-841-9470 
Sales Department .............. 1-800-548-6132 Kenelec, TEL: 61-3-560-1011 

Intl Austria, Wien 

Sales Office & Representatives 
Burr-Brown GmbH, TEL: 43-222-626371 Cadence Design Systems 

Intl Belgium, Bruxelles Cadence Design Systems, Inc. 

AL Huntsville 
Burr-Brown Intl. N.V., TEL: 32-2-521-86-50 555 River Oaks Parkway 

Rep Inc., 205-881-9270 
Intl Brazil, Sao Paulo San Jose, California 95134 

AZ Phoenix 
Aplicanos Electronicas Artimar, TEL: 408-943-1234 
55-11-231-0277 FAX: 408-943-0513 

Morrison & Fern Inc., 602-966-4601 Intl Chile, Santigo 
CA Agoura Coasin Chile Lida., TEL: 56-251-4747 Case Technology 

Burr-Brown, 818-991-8544 Intl Columbia, Bogota 
CA San Jose lnstrumentacion Lida., TEL: 57-1-612-1313 Case Technology 

Burr-Brown, 408-559-8600 Intl CHINA 2141 Landings Dr. 
CA Santa Ana Schmidt & Co., TEL: 8-330222 Mt. View, California 94043 

Burr-Brown, 714-835-0712 Intl Denmark, Copenhagen 415-962-1440 
co Denver Prescom A/S, TEL: 45-44-532244 

Burr-Brown, 303-452-3545 Intl England, Watford Catalyst Research 
FL Altamonte Springs Burr-Brown Int' I Overseas Mkt, TEL: 

V.G. Sales Co., Inc., 407-831-8688 44-92333837 Catalyst Research 

FL Ft. Lauderdale Intl Finland Mine Safety Appliances Company 

V.G. Sales Co., Inc., 305-938-4333 Perel OY, TEL: 358-14-21600 1421 Clarkview Road 

FL Largo Intl France, Le Chesnay Baltimore, Maryland 21209-9987 

V.G. Sales Co., Inc., 813-536-7787 
Burr-Brown Intl. S.A., TEL: 33-1-395-43558 301-296-7000 

GA Tucker 
Intl Germany, Filderstadt TELEX: 87-768 

Rep Inc., 404-938-4358 
Burr-Brown Intl. GmbH, TEL: 49-711-701025 

Intl Greece, Athens Catalyst Semiconductor 
IL Arlington Hts. Peter Caritato & Assoc. S.A., TEL: 30-1-9020165 

Burr-Brown, 708-437-2877 Intl Hong Kong, Wanchai Catalyst Semiconductor 
IA Cedar Rapids Schmidt & Co.(H.K. Ltd.), TEL: 2231 Calle de Luna 

Rep Associates, 319-373-0152 011-852-8330222 Santa Clara, CA 95054 
KS Kansas City Intl Hungary 408-748-7700 

BC Electronics, 913-342-1211 Siex Elektronikelemente GmbH, TEL: FAX: 408-980-9209 
MD Hunt Valley 49-911-60-7014 

Marktron, Inc., 301-628-1111 Intl India, Bombay Sales Office & Representatives 
MD Rockville Oriole Services &_Conslts. Ply., Ltd., TEL: 

Marktron, Inc., 301-251-8990 91-22-5122973 AL Huntsville 
MA Boston Intl Indonesia Southeast Technical Group, Inc., 205-534-2376 

Burr-Brown, 508-670-9800 Microtronics Assocs. Pie. ltd., TEL: 743-1835 AZ Scottsdale 
Ml Farmington Intl Israel, Ramat-Hasharon Tusar, 602-998-3688 

Burr-Brown, 313-474-6533 Gallium Electronics, TEL: 972-3-5402242 CA Escondido 

MN Bloomington Intl Italy, Milano Eagle Technical Sales Assoc., 619-743-6550 

Electrn. Sales Agency, Inc., 612-884-8294 Burr-Brown lnt'I S.r.I., TEL: 39-2-58010504 CA Irvine 

MS Tucker Intl Japan, Tokyo Spinnaker Sales, 714-261-7233 

Rep Inc., 404-938-4358 Burr-Brown Japan Ltd., TEL: 81-3-586-8141 CA Milpitas 

MO Brigeton Intl Japan, Tokyo Emerging Tech. Sales, 408-263-9366 

BC Electronics Sales, Inc., 314-739-6683 Burr-Brown Japan Ltd., TEL: 03 586-8141 

NM 
See Phoenix, AZ (Morrison & Fern Inc.) 
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Catalyst Semiconductor (Cont'd) WI Milwaukee OH Columbus 
LTD Technologies, 414-774-1000 Electronics Marketing Corp. (Hdqtrs), 

CA Santa Clara Can B.ritish Columbia, Delta 614-299-4161 
Catalyst Semi. Sales (Western Area), Minka Ventures Ltd., 604-943-5020 Can Ontario, Markham 
408· 7 48· 7700 Can Ontario, Kanata Semad (Headquarters), 416-475·8500 

CA Shingle Springs J.Squared Technologies, 613·592·9540 Can Quebec, Pointe Claire 
Emerging Technology Sales, 916-676-4387 Intl Austria, Vienna Future Elctrncs. (Hdqtrs), 514-694-7710 

co Aurora Ing E. Steiner, TEL: 0222·827474 
Moss Marketing, 303·340-8535 Intl Belgium, St. Stevens-Woluwe Cermetek Microelectronics 

CT Hamden BETEA SA/NV, TEL: 02-725-1080 
Comptech, 203-934-6757 Intl Belgium, Strombeek Cermetek Microelectronics, Inc. 

FL Longwood Catalyst Semi. Inc., TEL: 32·2·2677-7025 1308 Borregas Avenue, P.O. Box 3565 
Catalyst Semi. Sales (SE). 407-682·1995 Intl Denmark, Allerod Sunnyvale, California 94088-3565 

FL Melbourne Delco A.S., TEL: 042-277733 408-752-5000 
Photon Sales, Inc., 407 -259-8999 Intl England, Berkshire TWX: 910·379·6931 

FL Oldsmar XACT Tech. Ltd., TEL: 635-521678 

Photon Sales, Inc., 813-785-4735 Intl England, Berkshire Distributors 
FL Orlando Microprocessor & Memory Distrib., TEL: 

Photon Sales, Inc., 407 -896-6064 0734-313232 CA Los Angeles 
FL Pompano Intl England, Bucks Bell Industries, Inc., 213-826-6778 

Photon Sales, Inc., 305-977-6872 Catalyst Semiconductor U.K., TEL: 0908·260874 NY Farmingdale 
GA Lawrenceville Intl Finland, Espoo Milgray Electronics, 516·420·9800 

Southeast Technical Group, Inc., 404-979-2055 Telercas, TEL: 90-452-1255 

IL Itasca Intl France, Sevres Cherry Semiconductor 
LTD Technologies, 708-773-2900 Tekelec Airtronic, TEL: 45-34-75-35 

IL Roscoe Intl France, Velizy Cedex Cherry Semiconductor Corporation 
LTD Technologies, 815-389·1000 Mustronic, TEL: 34-65-90-44 2000 South County Trail 

IN Leesburg Intl Hong Kong, Kowloon Bay East Greenwich, Rhode Island 02818 
SAi Marketing, 219-834-1010 Randy Electronics, TEL: 7953-889 401-885-3600 

IA Cedar Rapids Intl India TELEX: WUl-6817157 
Cahill, Schmitz & Howe, Inc., 319-377-8219 

Spectra Innovations (San Jose, CA Hdqtrs), TEL: FAX: 401-885-5786 
408-954-8474 

KS Overland Park Intl Israel, Holon 
Electri-Rep, 913-649-2168 Segtec, TEL: 972-3-556-7458 

Chips and Technologies 
MD Annapolis Intl Italy, Milan 

Electronic Engineering & Sales, Inc., Silverstar Ltd S.P.A., TEL: 02-661-251 
Chips and T ethnologies, Incorporated 

301-269-4234 3050 Zanker Road 

MD Bowie 
Intl Japan, Tokyo San Jose, California 95134 

Electronic Engineering & Sales, Inc., 
Marubun Corp., TEL: 03-639-9851 408-434-0600 

301-249-0616 
Intl Korea, Seoul TWX: 272-929 CHIPS UR 

D & S Corp., TEL: 822-J75-4490 
MA Tyngsboro Intl Latin America 

Comptech, 508-649-3030 lntectra, Inc. (Mt. View, CA Hdqtrs), TEL: 
Cirrus Logic 

Ml Fenton 415-967-8818 
SAi Marketing, 313-750·1922 Intl Malaysia 

Cirrus Logic, Inc. 

MN Eden Prairie 3100 W. Warren Ave. 
Serial System Marketing, TEL: 65-2938830 Fremont, California 94538 Hanna Lind, 612-942·8554 Intl Netherlands Zoetermeer 415-623-8300 

MS Meridian Tekelec Airtronic B.V., TEL: 079-310100 
Southeast Technical Group, Inc., 601-485-7055 Intl Norway, Oslo Sales Office & Representatives MO St. Louis HenacoA.S., TEL: 02-162110 
Electri-Rep, 314-993-4421 Intl Singapore AL Huntsville NJ East Hanover Marubun Electronics (s) PTE Ltd., TEL: 
Cooper-Simon-Emtec, 201-428-0600 65·223-8855 

REP, Inc., 205·881-9270 

NJ Haddonfield Intl Singapore CA Fountain Valley 
Sunday-O'Brien, 609-429-4013 Serial System Marketing, TEL: 65-2938830 

Dynarep, Inc., 714·545-3255 

NY East Rochester Intl Spain, Madrid CA Laguna Hills 
William Kreger Assoc., 716-381-4430 ATD Electronica, TEL: 1-234-4000 Sales Off. (Southern CA), 714-472-3939 

NY Port Jefferson Intl Sweden, Spanga CA San Jose 
Catalyst Semi. Sales (NE Area), 516-331-5566 Pelton Electronics, TEL: 795-98-70 Sales Off. (Northern CA), 408-436-7110 

NC Zebulon Intl Switzerland, Dietikon CA Santa Clara 
Southeast Technical Group, Inc., 919-269-5589 Datacomp A.G., TEL: 01-740-5140 Phase II, 408-980-0414 

OH Centerville Intl Taiwan, Taipei CA Simi Valley 
Omega Sales, Inc., 513-434-5597 Marobun Taiwan Inc., TEL: 2717-0211 Dynarep, Inc., 805·527-0072 

OH Cleveland Intl Taiwan, Taipei CA Thousand Oaks 
Omega Sales, Inc., 216-360-9400 Princeton Tech., TEL: 2717 -1439 Sales Office (Southern CA), 805-371-5381 

OH Worthington Intl West Germany, Hamburg co Boulder 
SAi Marketing Corp., 614-785-0454 Catalyst Semi., Inc., TEL: 49-40-422-50-76 Sales Office (Rocky Mt. Area), 303-939-9739 

OR Portland Intl West Germany, lngolstadt co Longmont 
Northwest Marketing Assoc., 503-620-0441 Edgar Beckert Elektronik, TEL: 841-62922 Luscombe Engineering, 303-772-3342 

TX Austin Intl West Germany, Munich CT Wallingford 
Logic 1 Sales, 512-345-2952 Tekelec Airtronic GmbH, TEL: 089-51640 Technology Sales, Inc., 203-269-8853 

TX Houston FL Boca Raton 
. Logic 1 Sales, 713.444.7594 Distributors Sales Off. (South Eastern Area), 407-994-9883 

TX Richardson GA Norcross 
Logic l Sales, 214-234-0765 FL Miami Sales Office (South Eastern Area). 

UT Salt Lake City All American Semiconductor (Hdqtrs), 404-263-7601 
Moss Marketing, 801-363-5875 305-621-8282 GA Tucker 

VA Manassas NY Amityville REP, Inc., 404-938-4358 
Electronic Engineering & Sales, Inc., Nu Horizons Elctrncs. (Headquarters), IL Arlington Heights 
703-690-7984 516-226-6000 Coombs Assoicates, Inc., 312-439-9810 

VA Remington NY Farmingdale IL Westchester 
Electronic Engineering & Sales, Inc., ., Milgray Elctrncs. (Headquarters). 516-420-9800 Sales Office (North Centreal Area), 
703-439-2810 NY Melville 708-449-7715 

WA Bellevue Arrow/Kierulff Electronics Corp., 516-391-1300 MA Andover 
Northwest Marketing Assoc., 206-455-5846 Sales Off. (North Eastern Area), 508-474-9300 
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Cirrus Logic (Cont'd) California Micro Devices Daisy/Cadnetix (DAZIX) 

MA Waltham California Micro Devices Corporation Daisy/Cadnetix, Inc. (DAZIX) 
Technology Sales, Inc .. 617-890-5700 Microcircuits Division 700 East Middlefield Rd., P.O. Box 7006 

MN Minneapolis 2000 West 14th Street Mountain View, California 94039-7006 
Reptek, Inc .. 612-331-8865 Tempe, Arizona 85281 415-960-0123 

NJ Princeton 602-921-4545 FAX: 415-960-6933 
Sales Off. (North Eastern Area), 609·520-9696 FAX: 602-921-6298 

NY Central Islip Dallas Semiconductor 
Technology Sales, Inc., 516-232-2870 Com linear 

NY Fairport 
Technology Sales, Inc .. 716-223·7500 Comlinear Corporation 

NY Ithaca P.O. Box 20600 

DALLAS Technology Sales, Inc .. 607-273·1188 Fort Collins, Colorado 80522 
NC Charlotte 303·226·0500 

REP, Inc., 704.553.5554 TELEX: 45-0881 SEMICONDUCTOR 
NC Morrisville FAX: 303-226-0564 

REP, Inc., 919-469-9997 
Commodore FAX: 214-450-0470 OH Beachwood 

Thompson & Associates, 216-831-6277 
Commodore Semiconductor Group OH Dayton 

Thompson & Associates, 216-831-6277 950 Rittenhouse Road 

OH Orient Norristown, PA 19403 Dallas Semiconductor 
. Thompson & Associates, 614-877-4304 215-666· 7950 4350 Beltwood Parkway South 

OK locust Grove FAX: 215 647-0791 Dallas, Texas 75224 

IMPAQ Sales, 918-479-6493 214-450-0400 

PA Dresher Computer Dynamics 
CMS Marketing, 215-885-4424 

Computer Dynamics Sales 
Sales Office & Representatives 

TN Jefferson City 
REP, Inc .. 615-475-4105 107 South Main Street Al Huntsville 

TX Austin Greer, South Carolina 29650 Glen White & Assoc., 205-882-6751 
Sales Office (So. Central Area), 512-794-8490 803-877-8700 AZ Scottsdale 

TX Austin Computervision 
Haas & Associates, 602-998-7195 

IMPAQ Sales, 512-335-9666 CA Cupertino 
TX Carrollton Computervision Dallas Semi.(West CoastjW. Canada), 

IMPAQ Sales, 214-247-3300 15 Crosby Drive 408-257-7841 
TX Dallas Bedford, Massachusetts 01730 CA Irvine 

Sales Off. (South Central Area), 214-733-6929 617-275-1800 Dallas Semi.(Headquarters W. CoastjW. 
TX Houston Canada), 714-727-2476 

IMPAQ Sales, 713-820-0288 Control Data CA San Diego 
UT Midvale Harvey King, Inc .. 619-587 -9300 

Luscombe Engineering, 801-565·9885 Control Data CA Santa Clara 
WI Milwaukee Computer Systems and Services I Squared, Inc., 408-988-3400 

Coombs Associates, Inc., 414-351-6123 P.O. BoxO CA Thousand Oaks 
Can British Columbia, Burnaby Minneapolis, Minnesota 55440 SC Cubed, 805-496-7307 

Vitel Electronics, 604-439-1136 612-853-8390 CA Tustin Can Ontario, Kanata SC Cubed, 714-731-9206 
Vitel Electronics, 613-592-0090 Control Data co Wheat Ridge Can Ontario, Mississauga 
Vitel Electronics, 416-676-9720 Control Data 

Waugaman Assoc., 303-423-1020 

Can Quebec, lachine Scientific Information Services CT Meriden 
Vitel Electronics, 514-636-5951 8100·34th Ave. South Dallas Semi.(Northeast/E.Canada), 

Intl France, Antony Cedex Minneapolis, 'Minnesota 55420 
203-235-6808 

Aquitech, TEL: 33·40-96·9494 612-853-3511 CT Wallingford 
Intl Hong Kong, Tsimshatsui Technology Sales Inc .. 203-269-8853 

Lestina Intl, TEL: 852-3-7351736 Crystal Semiconductor Fl Altamonte Springs 
Intl Japan, Kanagawa Semtronic Assoc .. Inc., 407-831-8233 

Sales Office, TEL: 81-462-76-0601 Crystal Semiconductor Corp. Fl Clearwater 
Intl Japan, Tokyo 4210 S Industrial Dr. Semtronic Assoc., Inc., 813-461-4675 

Marubun Corp., TEL: 81·3·639-9844 Austin, Texas 78744 Fl Ft. Lauderdale 
Intl Japan, Tokyo 512-445-7222 Semtronic Assoc., Inc., 305-731-2484 

Dia Semicon Systems, TEL: 81·3·487-0386 GA Duluth 
Intl Korea Custom Arrays Dallas Semi.(Headquarters Southeast), 

Crown Corp., TEL: 82-2-521-9527 404-623-5813 
Intl Singapore Custom Arrays Corp. GA Norcross 

Sales Office, TEL: 65-353-2122 525 Del Rey Ave. Glen White & Assoc., 404-441-1447 
Intl Singapore Sunnyvale, California 94086 IL Rolling Meadows 

Scan Electronics, TEL: 65-294-2112 408-749-1166 Sumer, Inc., 708-991-8500 
Intl Taiwan, Taipei ROC TELEX: 5106005119 

IN Indianapolis 
Sales Office, TEL: 886-2· 718-4533 Dallas Semi (Headquarters North Central), 

Intl United Kingdom, England Cybernetic Micro Systems 317-844-5044, 317-573-3999 
Amega Electronics, Ltd., TEL: 44-256-843166 IN Indianapolis Intl West Germany, Herrsching Cybernetic Micro Systems 
Sales Office, TEL: 49·81-52-2030 P.O. Box 3000 Electronic Sales & Eng .. 317-849-4260 

Intl West Germany, Planegg San Gregorio, California 94074 IA Cedar Rapids 
Scantec GmbH, TEL: 49·89·859-8021 415-726-3000 Cahill, Schmitz & Howe, 319-377-8219 

PR San German TELEX: 910-350-5842 KS Olathe 
Technology Sales, Inc., 809-892-4745 Technical Sales Assoc., 913-829-2800 

Cypress Semiconductor MA Woburn 
Mill-Bern Associates, 617 -932-3311 

Cypress Semiconductor Corp. Ml Livonia 
3901 North First Street Giesting & Associates, 313-478-8106 
San Jose, California 95134 MN St. Paul 
408-943-2600 Cahill, Schmitz & Cahill, 612-646-7217 

MO St. Louis 
Technical Sales Assoc., 314-521-2044 
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Dallas semiconductor (Cont'd) AZ Phoenix IN Indianapolis 
Hall-Mark Electronics, 602-437-1200 Advent Electronics, 317-872-4910 

NJ Haddonfield AZ Scottsdale IN Indianapolis 
Sunday O'Brien Inc., 609-429-4013 Added Value Electronic Dist. Inc., 602-951-9788 Hall-Mark Electronics, 317-872-8875 

NJ Marlton AZ Tempe IA Cedar Rapids 

Dallas Semi. (Headquarters East Coast). Insight Electronics, 602-829-1800 Advent Electronics, 319-363-0221 

609-596-1919 CA Augora Hills KS Lenexa 

NY Cicero 
Insight Electronics, 818-707-2100 Hall-Mark Electronics, 913-888-4747 

CA Calabasas KS Lenexa 
Advanced Components, 315-699-2671 Wyle Labs, 818-880-9000 Sterling Electronics, 913-492-5406 

NY Rockville Centre CA Camarillo KS Overland Park 
S-J Associates, 516-536-4242 Milgray Electronics, 805-484-4055 Milgray Electronics, 913-236-8800 

NC Huntersville CA Chatsworth MD Columbia 
Glen White & Associates, 704-875-3777 Hall-Mark Electronics, 818-773-4500 Sterling Electronics, 301-290-3800 

NC Raleigh CA Chatsworth MD Columbia 
H & A Sales, 919-846-0082 Sterling Electronics, 818-407-8850 Hall-Mark Electronics, 301-988-9800 

OH Cincinnati CA Irvine MD Columbia 
Giesting & Associates, 513-385-1105 Insight Electronics, 714-727-2111 Milgray Electronics, 301-621-8169 

OH Cleveland CA Irvine MA Billerica 
Giesting & Associates, 216-261-9705 Wyle Labs, 714-863-9953 Hall-Mark Electronics, 617-935-9777 

OH Columbus CA Irvine MA Burlington 
Giesting & Associates. 614-486-5616 Hall-Mark Electronics, 714-727-6000 Wyle Labs, 617-272-7300 

OK Tulsa CA Irvine MA Wilmington 
West Assoicates, Inc., 918-665-3465 Milgray Electronics, 714-753-1282 Milgray Electronics, 508-657-5900 

CA Rancho Cordova MA Woburn 
OR Beaverton Wyle Labs, 916-638-5282 Sterling Electronics, 617-938-6200 

Western Tech. Sales, 503-644-8860 CA Rocklin Ml Farmington Hills 
PA Hall-Mark Electronics, 916-624-9781 Advent Electronics, 313-477-1650 

See Haddonfield, NJ (Sunday O'Brien Inc.) CA San Diego Ml Livonia 
PA Pittsburgh Added Value Electronic Dist. Inc., 619-558-8890 Hall-Mark Electronics, 313-462-1205 

Giesting & Associates, 412-828-3553 CA San Diego MN Eden Prairie 
TN Gray Insight Electronics, 619-587-0471 Hall-Mark Electronics, 612-941-2600 

Glen White & Assoicates, 615-477-8850 CA San Diego MN Minneapolis 
TX Austin Sterling Electronics, 619-271-6555 Sterling Electronics, 612-831-2666 

West Associates, Inc., 512-343-1199 CA San Diego MO Earth City 
TX Dallas Hall-Mark Electronics, 619-268-1201 Hall-Mark Electronics, 314-291-5350 

Dallas Semi. (Headquarters S. Central/West), CA San Diego NJ Marlton 
214-788-2197 Wyle Labs, 619-565-9171 Milgray Electronics, 609-983-5010 

TX Dallas CA San Jose NJ Mt. Laurel 
Dallas Semi. (South America Office), Hall-Mark Electronics, 408-432-4000 Hall-Mark Electronics, 609-235-1900 

214-788-2197 CA Santa Clara NJ Parsippany 

TX Dallas Wyle Labs, 408-727-2500 Milgray Electronics, 201-335-1766 

Dallas Semi. (Headquarters), 650-244-1664 CA Sunnyvale NJ Parsippany 

TX Dallas Insight Electronics, 408-720-9222 Hall-Mark Electronics, 201-515-3000 

Dallas Semi.(Pacific RIM Office), 214-450-5363 CA Tustin NJ S. Plainfield 
Added Value Electronic Dist. Inc., 714-259-8258 Sterling Electronics, 201-769-7000 

TX Houston CA Tustin NM Albuquerque 
West Associates, Inc., 713-621-5983 Sterling Electronics, 714-259-0900 Sterling Electronics, 505-884-1900 

TX Richardson CA Visalia NY Fairport 
West Associates, Inc., 214-680-2800 Added Value Electronic Dist. Inc., 209-734-8861 Hall-Mark Electronics, 716-425-3300 

UT Salt Lake City CA Westlake Village NY Farmingdale 
Waugaman Assoicates, 801-261-0802 Added Value Electronic Dist. Inc., 818-889-2861 Milgray Electronics, 516-391-3000 

VA Falls Church co Englewood NY Pittsford 
S.J. Chesapeake, 703-533-2233 Hall-Mark Electronics, 303-790-1662 Milgray Electronics, 716-381-9700 

WA Bellevue co Englewood NY Ronkonkoma 
Western Tech. Sales, 206-641-3900 Sterling Electronics, 303-792-3939 Hall-Mark Electronics, 516-737-0600 

WA Spokane co Thornton NC Raleigh 
Western Tech. Sales, 509-922-7600 Wyle Labs, 303-457 -9953 Hall-Mark Electronics, 919-872-0712 

WI Brookfield co Wheat Ridge NC Raleigh 
Sumer, Inc., 414-784-6641 Added Value Electronic Dist. Inc., 313-422-1701 Milgray Electronics, 919-790-8094 

Can British Columbia, Burnaby CT Cheshire OH Cleveland 
Davetek Marketing, 604-430-3680 Hall-Mark Electronics, 203-271-2844 Milgray Electronics, 216-447-1520 

Can Ontario, Kanata CT Milford OH Solon 
Electro-Source Inc., 613-592-3214 Milgray Electronics, 203-878-5538 Hall-Mark Electronics, 216-349-4632 

Can Ontario, Rexdale CT Wallingford OH Worthington 
Sterling Electronics, 203-265-9535 Hall-Mark Electronics, 614-888-3313 

Electro-Source Inc., 416-675-4490 FL Casselberry OK Tulsa 
Can Quebec, Pointe Claire Hall-Mark Electronics, 407-830-5855 Sterling Electronics, 918-663-2410 

Electro-Source Inc., 514-630-7486 FL Largo OK Tulsa 
Intl England, Birmingham Hall-Mark Electronics, 813-530-4543 Hall-Mark Electronics, 918-254-6110 

Dallas Semi. (European Office), TEL: FL Pompano Beach OR Beaverton 
44-21-782-2959 Hall-Mark Electronics, 305-971-9280 Wyle Labs, 503-643-7900 

Intl England, Lightwater Surrey FL Winter Park OR Beaverton 
Dallas Semi. (European Office), TEL: Milgray Electronics, 407-647-5747 Almac Electronics, 503-629-8090 
44-276-71193 GA Duluth OR Beaverton 

PR Hato Rey Hall-Mark Electronics, 404-623-4400 Insight Electronics, 503-644-3300 
Semtronic Associates, Inc., 809-766-0700 GA Norcross TX Austin 

Milgray Electronics, 404-446-9777 Added Value Electronic Dist. Inc., 512-454-8845 

Distributors IL Arlington Heights TX Austin 
Milgray Electronics, 708-253-1212 Hall-Mark Electronics, 512-258-8848 

AL Huntsville IL Rosemont TX Austin 
Hall-Mark Electronics, 205-837-8700 Advent Electronics, 708-297 -6200 Sterling Electronics, 512-836-1341 

AZ Phoenix IL Wood Dale TX Austin 
Sterling Electronics, 602-437-5565 Hall-Mark Electronics, 708-860-3800 Wyle Labs, 512-345-8853 

AZ Phoenix 
Wyle Labs, 602-437-2088 
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Dallas Semiconductor (Cont'd) Intl India NM 
Malhar Corp., TEL: 812-564464 See Phoenix, AZ (Zeus Electronics, Inc.) 

TX Carrollton Intl Ireland NY Albany 
Sterling Electronics, 214-243·1600 Bloomer Elect. Ltd., TEL: 44-762-339818 New York Hytek Assoc., Inc., 518-459-1822 

Intl Israel NY Canastota TX Dallas STG lnt'I, TEL: 972-3-5618231 New York Hytek Assoc., Inc., 315-697-8415 
Hall-Mark Electronics, 214-553-4300, 
214-343-5000 Intl Italy NC Greensboro 

Comprel, S.P.A., TEL: 39-2-612-0641 Pen-Tech Associates, Inc., 919-852-6000 
TX Dallas Intl Japan OH Chesterland 

Milgray Electronics, 214-248-1603 Microtek Inc., TEL: 81-3-371-1811 Electro Sales Associates, 216-729-0190 
TX Dallas Intl Japan OH Dayton 

Added Value Electronic Dist. Inc., 214-404-1144 Systems Marketing, TEL: 81-3-254-2751 Electro Sales Associates, 513-426-5551 
TX Houston Intl Korea OR Beaverton 

Hall-Mark Electronics, 713-781-6100 Vine Overseas Trading Corp., TEL: Northwest Test & Measurement, 503-645-9000 
TX Houston 82-2-266-1663 PA Pittsburgh 

Wyle Labs, 713-879-9953 Intl Norway Electro Sales Associates, 412-322-9000 
TX Houston BIT Elektronikk A.S., TEL: 47-3847099 TX Austin 

Sterling Electronics, 713-623-6600 Intl Portugal Testech, Inc., 512-338-9246 

TX Richardson Comella-Spain, TEL: 34-1-754-3001 TX Boyd 
Insight Electronics, 214-783-0800 Intl Singapore Testech, Inc., 817-433-2592 

TX Richardson Dynamar Computer Products PTE Ltd., TEL: TX Houston 
Wyle Labs, 214-235-9953 65-281-3388 Testech, Inc., 713-893-9661 

TX Stafford Intl South Africa TX Richardson 
Milgray Electronics, 713-240-5360 Tarsus Technologies Ltd., TEL: 27-11-886-3165 Testech, Inc., 214-644-5010 

Intl Spain UT UT Salt Lake City Comella, S.A., TEL: 34-1-754-3001 See Phoenix, AZ (Zeus Electronics, Inc.) 
Milgray Electronics, 801-272-4999 Intl Sweden WA Redmond 

UT Salt Lake City Commit Electronics AB, TEL: 46-8-732-6213 Northwest Test & Measurement, 206-881-8857 
Sterling Electronics, 801-972-5444 Intl Switzerland WA Redmond 

UT West Valley City Kontron Electronics AG, TEL: 41-1.-435-4111 Dalio 1/0 Corporation, 206-881-6444 
Added Value Electronic Dist. Inc., 801-975-9500 Intl Taiwan WI Waukesha 

UT West Valley City Landcol Enterprises, Ltd., TEL: 886-2-709-3515 Torkelson Associates, 414-784-7736 
Wyle Labs, 801-974-9953 Intl Thailand Can Ontario, M ississaugua 

VA Richmond Dyna mar Computer Products Co. ltd., TEL: Data 1/0 Canada, 416-678-0761 
Sterling Electronics, 804-226-2190 66-2-511-5104 Can Quebec, Dorval 

WA Bellevue Intl The Netherlands Data 1/0 Canada Corp., 514-684-1185 
Almac Electronics, 206-643-9992 Alcorn Electronics BV, TEL: 31-10-451-9533 Intl Amsterdam 

WA Kirkland Intl West Germany Data 1/0 Europe, TEL: 31-0-206622866 
Insight Electronics, 206-820-8100 Astek Elektronik Vertriebs GmbH, TEL: Intl Austria, Wien 

WA Redmond 49-4191-8007-0 Ing. E.Steiner Elektronische Beutiele, TEL: 

Wyle Labs, 206-881-1150 Intl West Germany 43-0-222-827474 

WA Seattle 
Atlantik Electronik GmbH, TEL: 49-89-857-000 Intl Belgium 

Hall-Mark Electronics, 206-547-0415 
Simac Electronics BVBA, TEL: 32-0-2-2523690 

Data 1/0 Intl Denmark, Glostrup 
WA Spokane Dana Tech K/S, TEL: 45-0-43-434547 

Almac Electronics, 509-924-9500 Data I /0 Corporation Intl Finland, Espoo 
WI New Berlin 10525 Willows Road N.E. lnstrumentarium Elektroniikka, TEL: 

Hall-Mark Electronics, 414-797-7844 Redmond, Washington 98073-9746 358-9-0-5284312 
Can Alberta, Calgary 206-881-6444, 1-800-426-1045 Intl France, Bue 

ITI Multicomponents, 403-273-2780 TELEX: 15-2167 M.B. Electronique, TEL: 33-0-13-9568131 
Can Alberta, Edmonton FAX: 206-882-1043 Intl. Greece, Athens 

ITI Multicomponents, 800-332-8387 Eltronics ltd., TEL: 30-0-1-7249511/15 
Can British Columbia, Burnaby 

ITI Multicomponents, 604-291-8866 
Sales Office & Representatives Intl Ireland, Dublin 

Atron Electronics Ltd., TEL: 35-0-31988433 
Can Manitoba, Winnipeg AL Huntsville Intl Israel, Tel Aviv 

ITI Multicomponents, 204-786-8401 Pen-Tech Associates, Inc., 205-881-9298 Telsys Ltd., TEL: 972-0-3-492001 

Can Ontario, Concord AZ Phoenix Intl Italy, La Spezia 
ITI Multicomponents, 416-736-1144 Zeus Electronics, Inc., 602-263-6022 Sistrel SpA, TEL: 39-0187-20743 

Can Ontario, Nepean CA San Jose Intl Italy, Milan 
ITI Multicomponents, 613-596-6980 Data ljO Corporation, 408-437-9600 Sistrel SpA, TEL: 39-0-2-6181893 

Can Ontario, Willowdale co Intl Italy, Napoli 
See Phoenix, AZ (Zeus Electronics, Inc.) Sistrel SpA, TEL: 39-081-7679700 

Milgray Electronics, 416-756-4481 FL West Palm Beach Intl Italy, Pescara 
Can Quebec, Ville St. Laurent Pen-Tech Associates, Inc., 407-640-0800 Sistrel SpA, TEL: 39-085-837593 

ITI Multicomponents, 514-335-7697 FL Winter Springs Intl Italy, Rome 
Intl Australia Pen-Tech Associates, Inc., 407-291-0669 Sistrel SpA, TEL: 39-0-6-5041367 

Alfatron Ply. Ltd., TEL: 61-3-720-5411 FL Winter Springs Intl Italy, Torino 
Intl Austria Pen-Tech Associates, Inc., 407-366-8706 Sistrel SpA, TEL: 39-011-2164378 

Hitronik Vertriebs GmbH, TEL: 43-222-824199 GA Roswell Intl Italy, Verona 
Intl Belgium Pen-Tech Associates, Inc., 404-642-4110 Sistrel SpA, TEL: 39-045-595338 

Betea N.V., TEL: 32-2-725-1080 IL Buffalo Grove Intl Japan, Osaka 
Intl Denmark Torkelson Associates, 708-520-0710 Data ljOJapanCo. Ltd., TEL: 81-6-303-7561 

Micronor, TEL: 45-86-81-65-22 IN Indianapolis Intl Japan, Tokyo 
Intl Finland Torkelson Associates, 317-244-7867 Data 1/0 Japan, TEL: 81-3-432-6991 

Dalma Oy, TEL: 358-0294-5355 IA Cedar Rapids Intl Netherlands, Veldhoven 
Intl France Torkelson Associates, 319-373-0200 Simac Electronics B.V., TEL: 31-0-40-582911 

Newtek, TEL: 33-1-46872200, Ml Livonia Intl Norway, Asker 
33-1-676-985601 Electro Sales Associates, 313-421-7500 Teleinstrument A/S, TEL: 47-0-2-901190 

Intl France MN Minneapolis Intl Portugal, Lisboa 
Scientech REA, TEL: 33-1-49652750 Torkelson Associates, 612-835-2414 Decada, TEL: 351-0-1-4103420 

Intl Great Britain MO St. Louis Intl Spain, Barcelona 
Joseph Electronics, TEL: 44-21-643-6999 Testech, Inc., 314-567-0900 Josep Tarradellas, TEL: 34-3-3212800 

Intl Great Britain NH Nashua Intl Spain, Madrid 
Dialogue Dist. Ltd., TEL: 44-276-682001 Data 1/0 Corporation, 603-889-8511 Unitronics, TEL: 34-1-5425204 

Intl Hong Kong 
Cet Ltd., TEL: 852-520-0922 

© IC MASTER 1991 3019 



IC MASTER 

Datal/O (Cont'd) 

Intl Sweden, Stockholm 
Teleinstrument AB, TEL: 46-0-8-380370 

Intl Switzerland, Zurich 
lnstrumatic A.G. 

Intl Turkey, Ankara 
EMPA/Ankara, TEL: 90-4-1342791 

Intl Turkey, Istanbul 
EMPA/lstanbul, TEL: 90-1-5806561/5806510 

Intl United Kingdom 
lnstrumatic U.K., TEL: 44-0-6284-76741 

Intl W. Germany, Graefelfing 
Data 1/0 lnstrumatic GmbH, TEL: 
49-0-89-858580 

Intl W. Germany, Graefelfing 
lnstrumatic Electronic Systems, TEL: 
49·0-89-8020 

Datel, Inc. 

Batel, Inc. 
11 Cabot Blvd. 
Mansfield, Massachusetts 02048 
508-339-3000 
TELEX: 17 4388 
FAX: 508-339-6356 

Specific Product Information: 
Dave Deluca .. .. .. .. .. .. .. .. .. .. .. .. ext. 294 

Applications Engineering: 
Applications Engineering: . . . Bob Leonard ... ext. 241 

Literature: 
Literature "Hot Line" . . . . . . . . . . . . . . . . . . . ext. 169 

Price and Delivery: 
Jean Wentz .......................... . ext. 131 

Follow up on Order: 
Joe Tavares . . . . . . . . . . . . . . . . . . . . . . . . . . . ext. 194 

Sales Office & Representatives 

AL Huntsville 
Hughes Associates, Inc .. 205-533-9108 

AZ Phoenix 
Tech. Sales, Inc., 602-246-1614 

CA La Mirada 
Select Electronic, 714-739-8891 

CA La Mirada 
Select Electronics, 213-921-5159 

CA Mt. View 
lntectra, 415-967-8818 

CA Santa Clara 
W.J. Electronics, 408-982-9222 

CO Denver 
Elcom Inc .. 303-337-2300 

FL Largo 
Q REP, Inc., 813-397-8431 

GA Norcross 
Hughes Assoc .. 404-662-1587 

IL Hoffman Estates 
Carvel Engineering & Sales, Inc., 312-885-8800 

KS Lenexa 
Midtec Assoc .. 913-541-0505 

MD Columbia 
Delta Ill Assoc., 301-730-4700 

MA Mansfield 
Daiei, 508-339-3000 

MA Waltham 
Datcom, 617-891-4600 

Ml W. Bloomingfield 
Infinity, Inc., 313-932-1179 

MN Edina 
Carvel Engineering & Sales, Inc .. 612-835-7929 

MO St. Louis 
Midtec Assoc., 314-275-8666 

NJ Haddonfield 
G.L Williams Assoc .. 609-428-6060 

NJ Wayne 
Crane and Egert, 516-872-0800 

NM Albuquerque 
S & S Technology Inc .. 505-255-5599 
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NY 

NY 

NY 

NY 

OH 

OH 

PA 

PA 

TX 

TX 

TX 

UT 

WA 

WA 

WI 

Can 

Can 

Can 

Intl 

Intl 

Intl 

Intl 

Intl 

Intl 

Intl 

Intl 

Intl 

Intl 

Intl 

Intl 

Intl 

Intl 

Intl 

Intl 

Intl 

Intl 

Intl 

Intl 

Intl 

Clark Mills 
KLM-Garner, 315-853-6126 
Elmont 
Crane and Egert, 516-872-0800 
New York 
C.A. Int'!. Export & Import Co. {China), 
212-925-2553, 966-0061 

Rochester 
KLM-Garner, 716-381-8350 
Cleveland 
Authur Baier Co .. 216-461-6161 
Dayton 
Arthur Baier Co .. 513-276-4128 
Pittsburgh 
Arthur H.Baier Company, 412-367-7799 
Pittsburgh 
Arthur Baier Co .. 412-367-7799 
Carrollton 
Technical Marketing, Inc., 214-387-3601 
Houston 
Technical Marketing, Inc .. 713-783-4497 
Round Rock 
Technical Mktg .. Inc., 512-244-2291 
Salt Lake City 
Elcom Inc .. 801-485-7415 
Bellevue 
Advanced Power Components, 206-527-7945 
Bellevue 
Advanced Power Components, 206-527-7945 
ShebllJgan 
Carvel Engineering & Sales Inc .. 414-457-8800 
British Columbia, Vancouver 
Future Electronics, 604-294-1166 
Ontario, Ottawa 
Future Electronics, 613-820-8313 
Quebec, Pointe Claire 
Future Electronics, 514-694-7710 
Australia, Adelaide 
Elmeasco Instruments Ply. Ltd., TEL: 
61-8-344-9000 

Australia, Melbourne, Victoria 
Elmeasco Instruments Ply. Ltil .. TEL: 
61-3-879-2322 

Australia, Mortlake N.S.W 
Elmeasco lnstrs. Ply. Ltd., TEL: 02-7362888 
Austria, Wien 
Moor Lackner, TEL: 222-610620 
Belgium, Brussels 
Master Chips, TEL: 32-2-219-5862/1484 
Denmark, Kokkedal 
C-88 APS, TEL: 45-2-244888 
Finland, Espoo 
Kauko Markkinat, TEL: 358-0-520455 
France, Montigne Le Bretonneux 
Daiei, TEL: 33-1-34-60-01-01 
Germany, Muenchen 
Date!, TEL: 49-89-530741 
Iceland, Grettisgata 
Sameind HF, TEL: 354-191-21366 
India, Secunderabad 
Kaytronics Electronics Eng .. TEL: 
847924-845573 

Israel, Herzlia 
Vectronics, Ltd., TEL: 52-556070 
Japan, Tokyo 
Datel KK, TEL: 81-3-779-1031 
Korea, Seoul 
KumOh Electric Ltd., TEL: (0) 2-701-5011 
New Zealand, Auckland 
David Reid Ltd .. TEL: 64-9-488-049 
Norway, Oslo 
Hightech A.S .. TEL: 47-6-879330 
Singapore 
Francotone Elctrns. Ltd., TEL: 
65-283-1888/289-1618 

South Africa, Transvaal 
Electronic Building Elements, TEL: 
27-12-803-7680/93 

Spain, Madrid 
Amitron, S.A., TEL: 34-1-247-9313/248-5863 
Sweden, Hagersten 
Martinsson Elektronik AB, TEL: 46-8-744-0300 
Switzerland, Dietikon 
lneltro AG, TEL: 41-1-7414121 

Intl Taiwan, Taipei 
Sertek International, TEL: 886-2-5010055 

Intl United Kingdom, England, Hampshire 
Datel, TEL: 44-256-469085 

Distributors 

CA Mt. View 
lntectra (South America), 415-967-8818 

NY New York 
C.A. lnt'I. Export & Import Co. (China), 
212-925-2553, 212.966-0061 

Intl Australia, Mortlake 
Elmeasco Instruments Ply. Ltd., TEL: 
61-2-7362888 

Intl Belgium, Brussels 
Masterchips SPRL, TEL: 32-2-219-5862/1484 

Intl Denmark, Kokkedal 
C-88 Aps, TEL: 45-2-244888 

Intl Finland, Espoo 
Ulkokaupat, OY, TEL: 358-0-520455 

Intl Greece, Piraeus 
General Electronics Ltd., TEL: 1-492-2068 

Intl Hampshire 
Daiei (UK) Ltd., TEL: 44-256-469085 

Intl Hong Kong, Kowloon 
Tektron Electronic (HK) Ltd .. TEL: 852-3-880629 

Intl Hong Kong, Kowloon 
Electronic Components (HK) Ltd., TEL: 
852-3-880629 

Intl Hong Kong, Kowloon 
Tektron Electronic, TEL: 852-3-880629 

Intl Iceland, Reykjavik 
Sameind HF, TEL: 354-191-21366 

Intl India, Secunderabad 
Kaytronics Electronic Engineering, TEL: 
847924/845573 

Intl Italy, Milano 
Lasi Elettronica S.p.A .. TEL: (02) 2440012, (02) 
2440212 

Intl Muench en 
Date! GmbH, TEL: 49-89-530741 

Intl New Zealand, Auckland 
David Reid Electronics Ltd., TEL: 64-9-488-049 

Intl Norway, Oslo 
B.T. Hightech A.S .. TEL: 47-6-879330 

Intl Singapore 
Francotone Electronics, TEL: 
65-283-0888/289-1618 

Intl South Africa, Pretoria 
Electronic Bldg. Elements, TEL: 
27-12-8037680/93 

Intl Spain, Madrid 
Amitron, S.A., TEL: 34-1-247-9313/248-5863 

Intl Sweden, Hagersten 
Martinsson Elektronik AB, TEL: 46-8-744-0300 

Intl Switzerland, Dietikon 
lneltro AG, TEL: 41-1-7414121 

Intl Taiwan, Taipei 
Sertek International, TEL: 886-2-5010055 

Intl The Netherlands 
Simac Electronics B.V .. TEL: 31-40-582911 

Dense-Pac 

G ---• (S-OENBE-PAC MICROSYSTEMS, INC.0 ---
FAX: 714-897-1772 

Dense-Pac Microsystems, Inc. 
7321 Lincoln Way 
Garden Grove, California 92641 
714-898-0007 
FAX: 714-897-1772 

© IC MASTER 1991 



MANUFACTURERS & DISTRIBUTORS DIRECTORY 

Dense-Pac (Cont'd) Intl Italy, Parma Elantec 
R.E.C. SRL, TEL: 39-521-698-641 

Intl Italy, Parma Elantec, Inc. Sales Office & Representatives Comm ital S. P.A., TEL: 39-521-698-641 1996 Tarob Court 
Intl Italy, Roma Milpitas, California 95035 AL Huntsville R.E.C. SRL, TEL: 39-6-9107-450 408-945-1323, outside CA 1-800-821-7429 Advanced Components Marketing, Intl Netherlands TWX: 910-997-0649 205-881-5493 Avio-Diepen. B.V., TEL: 31-703-400-922 FAX: 408-945-9305 llZ Tempe Intl Scotland Trembly Assoc., 602-967-2058 Kelpie E-M Ltd., TEL: 44-259-4-3333 Electronic Designs Inc. (EDI) CA Anaheim Intl Singapore Westrep, 714-527-2822 Jireh Electronics, TEL: 65-271-9629 

~EDI 
CA San Diego Intl South Korea, Seoul Westrep, 619-566-6580 J & Co., Ltd., TEL: 82-2-785-3836 
CA Santa Clara Intl Spain, Madrid Quorum Technical Sales, 408-908-0812 Selco S.A., TEL: 43-1-326-4213 co Wheat Ridge Intl Sweden The future ••• today. Trembly Associates, 303-421-8900 Nordquist & Berg, TEL: 46-8-764-6710 
FL Altamonte Springs Intl Switzerland, Zurich' VG Sales Co., Inc., 407-381-8688 Kontron Electronics AG, TEL: 41-1-435-4111 FAX: 508-435-6302 FL Ft. Lauderdale Intl Taiwan, Taipei (ROC) V.G. Sales, 305-938-4333 Vetroh Engineering Enterprise Ltd., TEL: 

Electronic Designs Inc. FL Largo 886-2-722-5292 
V.G. Sales, 813-536-7787 Intl West Germany, Hamburg 42 South Street 

Gii Norcross Hot Electronic, TEL: 49-40-677-7031 Hopkinton, Massachusetts 01748 
Advanced Components Marketing, Intl West Germany, Munchen 508-435-2341 
404-448-7025 Hot Electronic, TEL: 49-89-612-1092-96 TELEX:948004 

IL Glendale Heights Intl West Germany, Schorndrf FllX: 508-435-6302 
Synergistic Sales, Inc., 708-858-8686 Hot Electronic, TEL: 49-7181-3093 

Sales Office & Representatives MD Glen Burnie 
Logical Technology, 301-766-7444 Devtek Systems 

Ill Daphne MO Bridgeton 
BC Electronic Sales, Inc., 314-739-6683 Devtek Systems lnterep Associates, 205-478-1036 

NV Las Vegas P.O. Box 5224 Ill Huntsville 
Trembly Assoc., 702-739-9770 Lancaster, Pennsylvania 17601 lnterep Associates, 205-881-1096 

NM Albuquerque 717-560-0652 AZ Phoenix Trembly Assoc., 505-266-8616 Oasis, 602-277-2714 
OH Dayton Digital RF Solutions AZ Phoenix Fivestar Electronics, 513-299-1718 EDI West (Direct Sales Office), 602-840-0004 
OH Solon Digital RF Solutions Corp. CA San Diego Five Star Electronics, 216-349-1611 3080 Olcott, Ste. 200-D C.K. Associates, 619-279-7650 
OR Beaverton Santa Clara, California 95054-3209 CA Santa Clara Olson Technical Sales Corp., 503-643-9488 408-727-5995, 800-782-6266 Technology Sales Inc., 408-727-7200 TX Dallas FAX: 408-727-6474 CA Woodland Hills Robert R. Thomas Co., 214-233-8235 

Varigon, 818-594-5080 UT North Salt Lake Dionics CT Yatesville Trembly Assoc., 801-295-4703 
Comp Rep Associates, 203-269-1154 WA Bellevue Dionics Inc. FL Orlando Olson Technical Sales, 206-883-7792 65 Rushmore Street Component Design Marketing, 407-240-3903 WI Brookfield Westbury, New York 11590 

GA Norcross McMahon Sales Inc., 414-782-3335 516-997-7474 
lnterep Associates, 404-449-8680 Can British Columbia, Burnaby TWX: 510-222-0974 

IL Elk Grove Vig Vite! Electronics, 416-668-0904 
Carlson Elect. Sales Assoc., 708-956-8240 Can Ontario, Kanata DSPGroup IN Indianapolis Vite! Electronics, 613-592-0090 
STB &Associates Inc., 317-844-9227 Can Ontario, Mississauga DSP Group, Inc. 

IA Cedar Rapids Vitel Electronics, 416-676-9720 4050 Moorpark Avenue 
Carlson Electronic Sales Assoc., 319-378-1450 Can Quebec Lachine San Jose, California 95117 

MD Severna Park 408-985-0722 Vite! Electronics, 514-636-5951 
lnH Israel, Tel Aviv FAX: 408-985-2108 New Era Sales, Inc., 301-544-4100 

STG Intl., TEL: 972-3-561-8231 MA Westwood 
tnH Japan, Tokyo ECI Semiconductor Comp Rep Associates, 617-329-3454 

JepicoCorp., TEL: 81-3-348-0611 Ml Framington Hills 
PR Mayaguez ECI Semiconductor Action Components, 313-442-9880 

VG Sales, 809-831-4050 975 Comstock Street MN St. Paul 
Santa Clara, California 95054 K-Rep, 612-681-9510 

Distributors 408-727-6562 MO Florissant 
G.M. Brown & Assoc., 314-839-3600 

Intl Austrailia Edsun Laboratories NJ W. Caldwell 
Technical Marketing Group, 201-226-3300 AJ. Distributors Pty. Ltd., TEL: 618-269-1244 

Edsun Laboratories, Inc. NY Melville Intl Austria, Wien 
564 Main St Technical Marketing Group, 516-351-8833 ElbatexGes Mbh, TEL: 43-1-865-211 
Waltham, Massachusetts 02154 NY New York tnH Belgium 
617-647-9300 Eastern Electronics Inc., 212-956-8100 EMM N.V., TEL: 32-3-766-6975 
TELEX: 853664 NY Syracuse Intl England, Wales, Ireland FAX: 617-894-6927 T-Squared Electronics Co. Inc., 315-463-8592 Joseph Devine, TEL: 44-908-311-162 

NY Victor Intl France, Massy 
EG&G Reticon T-Squared Electronics Co. Inc., 716-924-9101 Paris Sud Electronique, TEL: 33-1-6920-6699 

Intl Hong Kong . 
EG&G Reticon Corporation OH Dayton 

Components Agent Ltd., TEL: 852-499-2688 Midwest Marketing Associates, 513-433-2511 345 Potrero Avenue 
OH Lyndhurst Intl India, Bangalore Sunnyvale, California 94086-4197 

Midwest Marketing Assoicates, 216-381-8575 Connekt, TEL: 91-812-540-620 408-738-4266 
OK Broken Arrow Intl Italy, Milano TWX: 91().339-9343 

G.M. Brown & Associates, 918-251-2084 R.E.C., SRL, TEL: 39-2-9350-3074 
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Electronic Designs Inc: (EDI) (Cont'd) 

OR Beaverton 
Thorson Company Northwest, 503-644-5900 

PA Hatboro 
Delta Technical Sales, 215-957-0600 

TN Greeneville 
lnterep Associates, 615-639-3491 

TX Austin 
Ion Associates, Inc., 512-331-7251 

TX Grand Prairie 
Ion Assoicates, Inc., 214-647-8225 

TX Houston 
Ion Associates, Inc., 713-537-7717 

TX lrvjng 
EDI Central (Direct Sales Office), 214-929-8711 

WA Bellevue 
Thorson Company Northwest, 206-455-9180 

WI Milwaukee 
Carlson Elect. Sales Assoc., 414-476-2790 

Can Ontario, Mississauga 
Indigo Electronics, Ltd., 416-670.0284 

Can Quebec, Montreal 
Indigo Electronics Ltd., 514-626-6104 

Intl Australia, Bundo0ra 
KC Electronics Ply. Ltd., TEL: 
011·613·467-4666 

Intl Australia, Victoria 
KC Electronics Ply. Ltd., TEL: 
011-613-467 -4666 

Intl Belgium, Zaventem 
Alcorn Electronics BVBA, TEL: 32-3-828-38-80 

Intl Denmark, Frederiksberg 
T .M. A. Electronics, TEL: 45-3833-3030 

Intl France, Les Ulis Cedex 
Microel, TEL: 33-16-907-08-24 

Intl Germany, Heldenheim 
lnteltek, TEL: 49· 73-21-20077 

Intl Israel, Tel-Aviv 1 
ROT Electronics Engineering Ltd., TEL: 
972-3-548-3737 

Intl Italy, Milan 
Dimac Elettronica SRL, TEL: 39-39-491514 

Intl Norway, Oslo 
Henaco A/S, TEL: 47-2-16·21-10 

Intl Spain, Barcelona 
Monolitica S.A., TEL: 34-3-219-40.16 

Intl Sweden, Stockholm 
Setron (Sweden) AB, TEL: 46-8· 753-0055 

Intl Switzerland, Schleren 
Oimos AG., TEL: 41·1·730-40.88 

Intl The Netherlands 
Alcorn Electronics Capelle, B.V.; TEL: 
31-104-519533 

Intl Tiawan, Taipei (ROC) 
Prospect Technology Corp., TEL: 02-721-9533-4 

Intl United Kingdom, Oxon . 
Micro Call Limited, TEL: 44-1-0844-261939 

Intl United Kingdom, Surrey 
Electronic Designs Europe Ltd., TEL: 
41-1-0276-723637 

Distributors 

AZ Tempe 
Valley Electronics Int'!. Inc., 602·829-1100 

CA Agoura Hills 
Zeus Components, Inc., 818-889-3838 

CA San Diego 
Zeus Components, Inc., 619-277-9681 

CA San Jose 
Zeus Components, Inc., 408-629·4789 

CA Yorba Linda 
Zeus Components, Inc., 714-921-9000 

CT Danbury 
Phase 1 Technology Corp., 203-791-9042 

FL Miami 
All American, 305-621-8282 

FL Oviedo 
Zeus Components, Inc., 407 -365-3000 

FL Sunrise 
All American, 305-572-7999 
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MD Columbia 
Zeus Components, Inc., 301-997-1118 

MA Wakefield 
Zeus Components, Inc., 617-246-8200 

NM Albuquerque 
Alliance Electronics, 505-292-3360 

NY N. Lindenhunt 
Phase 1 Technology Corp., 516-957-4900. 

NY Port Chester 
Zeus Components, Inc., 914-937-7400 

NY Ronkonkoma 
Zeus Components, Inc., 516-737-4500 

OH Dayton . 
Zeus Components, Inc., 513-293-6162 

TX Richardson 
Zeus Components, inc., 214-783-7010 

Can Ontario, Markham 
Semad, 416-4 75-8500 

Ericssc>n 

Ericsson Components 
(Formerly RIFA, Inc.) 
403 International Parkway 
Richardson, Texas 75085-3904 
214-48().8300 

Exar 

Exar Corporation 
2222 Qume Drive, PO Box 49007 
San Jose, CA 95161-9007 
408-434-6400 
TWX: 910-339-9233 

Sales Office & Representatives 

AL Huntsville 
lnterep Inc., 205-881-1096 

AK 
Call EXAR Direct 

AZ Mesa 
Systems Sales of Arizona, 602-464-9989 

AR 
See Texas 

CA Cerritos 
EXAR Corp. (Southern Regional Sales), 
231-860-1919 

CA Cossta Mesa 
Competitive Tech. Inc., 714-557-3042 

CA Escondido 
Eagle Technical Sales, 619·743-6550 

CA San Jose 
Exar Corp. (Northern Regional Sales), 
408-432-7294 

CA San Jose 
Tri Par, 408-262-3190 

CO Lakewood 
Candal Inc., 303-935-7128 

CT Danbury 

DE 

DC 

HLM Assoc., 203-791-1878 

See Maryland 

See Maryland 
FL Altamonte Springs 

Semtronic Assoc., 305-831-8233 

FL 

FL 

GA 

HI 

ID 

IL 

IL 

IL 

IN 

IA 

KS 

KY 

LA 

ME 

MD 

MA 

MA 

Ml 

MN 

MS 

MO 

MT 

NE 

NV 

NH 

NJ 

NJ 

NM 

NY 

NY 

NY 

NY 

NC 

ND 

OH 

OH 

OH 

OK 

OR 

PA 

Clearwater 
Semtronic Assoc., 813-461-4675 
Ft. Lauderdale 

.Semtronic Assoc., 305-731-2484 
Norcross 
lnterep Associates, 404-449-8680 

Call EXAR Direct 

See Washington 
Northbrook 
Dolin Sales Co. Inc., 708-498-6770 
Schaumburg 
EXAR Corp. (Central Regional Sales), 
708-303-0063 

Southern Illinois 
See Missouri 
Kokomo 
Schillinger Assoc. Inc., 317-455-2708 
Cedar Rapids 
C.H. Horn &Assoc., 319-393-8703 
Wichita 
OLE Electronics, 316-683-6400 

See Ohio 

See Texas 

See Massachusetts 
Westminster 
Cheasapeake Tech., 301-875-0004 
Burlington 
A/O Nova Sales, 617-270-9600 
Burlington 
EXAR Corp.(Eastern Regional Sales), 
617-273-3927 ' 

See EXAR Corp. (East/Central) 
Minneapolis 
Components Group, 612·374-1250 

See Alabama 
St. Louis 
The John G. Macke Co., 314-432-2830 

See Colorado 

See Missouri 

See California, No. 

See Massachusetts 
Haddonfield 
Sunday-O'Brien, 609-429-4013 
Northern New Jersey 
See Great Neck, NY 
Albuquerque 
System Sales of Ariz., 505-889-2901 
Buffalo 
Quality Comps., 716-837-5430 
Central Islip 
EXAR Corp (Eastern), 516-582-4420 
Great Neck 
Trionic Assocs., 516-466-2300 
Manlius 
Quality Comps., 315-682-8885 
Raleigh 
Zucker Assocs., 919-782-8433 

See Minnesota 
Centerville 
Omega Sales Inc., 513-434-5507 
Cleveland 
Exar Corp. (East/Central Regional Sale), 
216-292-8106 

Cleveland 
Omega Sales Inc., 216-360-9400 

See Texas 
Ti11ard 
Components West, 503-684-1671 

See Haddonfield, NJ 
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Exar (Cont'd) Intl Singapore, Singapore CA West Lake Village 
SeaMax Engineering PL, TEL: 4451828 A.~.E.D., 818-889-2861 

PA Intl Singapore, Singapore CA Westlake Village 
See EXAR Corp. (East/Central) ROHM Elctrns. Co. Pie. Ltd., TEL: 65-745-9342 Jaco, 805-495-9998 

RI Intl South Africa, Randburg co Englewood 

See Massachusetts South Continental Devices (Ply.) Ltd., TEL: Sterling Elec, 303-792·3939 

SD 789-2400 co Thornton 

See Minnesota Intl South America (Mt. View CA) Marshall Elctrns., 303-451-8444 

TN lntectra, TEL: 415-967-8818 co Westminister 

See North Carolina Intl Spain, Madrid 
Future Electronics, 303-650·0123 

co Wheatridge 
TN Green Ville Unitronics, S.A., TEL: 34·542-5204 Bell Inds .. 303-424-1985 

lnterep, 615-639-3491, 615-639-3492 Intl Sweden co Wheatridge 
TX Austin Traco A.B .. TEL: 46·0-8930000 A.V.E.D., 303-422-1701 

Sage Marketing, 512·335·0300 Intl Switzerland, Baden-Datwill CT Bethel 
TX Bedford Ascom-Primotec, TEL: 415-6840171 Future Electronics, 203·743-9594 

Sage Marketing, 817·267·7781 Intl Tawian, Taipei, China CT Wallingford 
UT Bountiful Sea Union, TEL: 751-2063 Marshall Elctrns., 203-265-3822 

Anderson Assoc., 801-292-8991 Intl Turkey, Istanbul DE 
VT Inter, A.S., TEL: 90-1-360-4374 See Pennsylvania 

See Massachusetts Intl W.Germany, Munchen FL Altamonte Springs 
VA ROHM Electronics GmbH, TEL: 089-350-7021 Marshall Elctrns., 305· 767 -8585 

See Maryland Intl West Germany, Muehlenstrasse FL Altamonte Springs 
WA Redmond ROHM Elctrns. GmbH, TEL: (02161) 61010-1 Future Electronics, 407-767-8414 

Components West, 206-885-5880 FL Clearwater 

WA Spokane Distributors Future Elctms., 813-578-2770 
Components West, 509-922-2412 FL Deerfield Beach 

WV AL 
Bell Industries, 305-421-1997 

See EXAR Corp. (East/Central) Bell Industries, 205-837-1074 FL Fort Lauderdale 

WI AL Huntsville 
Marshall Elctrns., 305-977-4880 

See Minnesota Reptron, 205·722·9500 
FL Ft. Lauderdale 

Reptron, 305:735.1121 
WI Milwaukee AK FL Ft. Lauderdale 

Dolin Sales Co. Inc., 414-482-1111 Call EXAR Direct Nu Horizons, 305-735-2555 
WY AZ Phoenix FL Tampa 

See Colorado Marshall, 602-496-0290 Reptron, 813-855-4656 
Can Ontario, Brampton AZ Phoenix GA Norcross 

Clark Hurman Assoc., 416-840-6066 Sterling Elctrns., 602-437-5565 Reptron, 404-446-1300 
Can Ontario, Nepean AZ Phoenix GA Norcross 

Clark Hurman Assoc., 613-727-5626 Future Electronics, 602-968-7140 Future Electronics, 404-441-7676 
Can Quebec, Pointe Claire AZ Tempe GA Norcross 

Clark Horman, 514-426-0453 Bell Industries, 602-966-7800 Marshall Elctrns., 404-923-5750 
Intl Australia, Mentone, Victoria CA GA Norcross 

Tronic Bits, TEL: 61-3-555-6777 Bell Inds, 213-515· 1800 Bell Industries, 404-662·0923 
Intl Austria, Vienna CA Agoura Hills ID 

Transohm Vertriebs GmbH, TEL: 43-222-610660 Bell Inds., 818-706·2608 See Washington 
Intl Brazil, Baqueri CA Chatsworth 

IL Bensenville 
ROHM Elctrna. Ltda., TEL: 421-4577 Marshall Elctrns .. 818-407-4100 

Goold Electronics, 708-860-7171 

Intl Denmark, Horsholm IL Elk Grove Village 
Mer-el A/S, TEL: 45-42-571000 

CA Chatsworth Bell Industries, 312-640-1910 

Intl England, Woking Surrey 
Future Electronics, 818-772-6240 IL Schaumburg 

Microlog, TEL: 444-83-729551 CA Cypress Marshall Elctrns., 708-490-0155 

Intl Finland, Espoo 
Bell Inds, 714-895-7801 IL Schaumburg 

Yleiselektroniikka/oy, TEL: 90-452-1255 CA El Monte Reptron, 708-882-1700 

Intl Finland, Espoo 
Marshall Elctrns .. 818-307-6000 IL Schaumburg 

Spelicon, TEL: 35804375280 CA Irvine Future Electronics, 312-882-1255 

Intl France, Sevres Cede 
Marshall Elctrns., 714-458-5360 IL Urbana 

Tekelec Airtronic, TEL: 1-4534-7535 CA Irvine Bell Industries, 217-328-1077 

Intl Holland, Amsterdam Future Electronics, 714-250-4141 IN Ft. Wayne 

Nijkerk Elek., TEL: 20-5495969 CA Los Angeles Bell Industries, 219-423-3422 

Intl Hong Kong, Kowloon Bell Inds, 213-826-6778 IN Indianapolis 

ROHM Elctrns. Ltd., TEL: 3-7399791 CA Milpitas Marshall, 317·297-0483 
IN Indianapolis 

Intl India, Banalore Marshall Elctrns., 408-943-4600 
Bell Industries, 317-634-8200 

Testech Elec, TEL: 611201 CA Rancho Cardova 
Marshall Elctrns, 916-635-9700 IA 

Intl Israel, Herzlia See Illinois 
Vectronics Ltd, TEL: (052) 556070 CA Rocklin KS Lenexa 

Intl Italy, Milano Bell Inds., 916-652-0414 Marshall Elec .. 913-492-3121 
Moxel S.R.L., TEL: 02-61-29-05-21 CA San Diego KY 

Intl Japan, Kawasaki-Shi Bell Industries, 619·268-1277 See Indiana · 
CTC Components Systems Co. Ltd., TEL: CA San Diego LA 
044-852-1825 Marshall Elctrns .. 619-578·9600 See Texas 

Intl Japan, Kyoto CA San Diego ME 
EXAR Japan Corp., TEL: 075-322·8440 Future Electronics, 619-278-5020 See Massachusetts 

Intl Japan, Tokyo CA San Diego MD Columbia 
Tokyo Electron Ltd., TEL: (0423)33-8111 A.V.E.D., 619-558-8890 Vantage Components, 301-720-5100 

Intl Korea, Seoul CA San Jose MD Columbia 
Hanaro Corp .. TEL: (02) 784-1144 Exar Corporation, 408-434-6400 Future Electronics, 301-995-1222 

Intl Mexico CA San Jose MD Columbia 
Electronica Comp., TEL: 575-8465 Future Electronics, 408-434-1122 Nu Horizons Elect., 301·995-6330 

Intl New Zealand, Auckland CA San Jose MD Silver Springs 
Professional Elctrns. Ltd., TEL: 493-0480 Jaco, 408-432-9290 Marshall Elctrns., 301-622-1118 

Intl Norway, Oslo CA Sunnyvale MA Norwood 
Hefro Electronikkas, TEL: 47-02-107300 Bell Inds., 408-734-8570 Gerber Elctrns., 617-329-2400 

Intl Portugal, Lisboa CA Tustin 
Niposom J. Nabais Lda, TEL: 351-1896610 A.V.E.D .. 714·259-8258 
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Exar (Cont'd) OH Dayton Can Alberta, Calgary 
Marshall Elctrns., 513-898-4480 ITT Multicomponents, 403-251-5888 

MA Wakefield OH Dayton Can Alberta, Calgary 
Nu Horizons, 617-246-4442 Bell Industries, 513-434-8231 Future Electronics, 403-235-5325 

MA Westborough OH Dayton Can Alberta, Edmonton 
Future Electornics, 617-366-2400 Bell Industries, 513-435-8660 Future Electronics, 403-438-2858 

MA Wilmington OH Solon Can Alberta, Edm,,nton 
Marshall Elctrns., 617-658-0810 

Marshall Elctrns., 216·248-1788 ITT Multicomponents, 403-451-4001 

MA Winchester 
OH Solon Can British Columbia, Vancouver 

Bell Industries, 617-729-5800 
Reptron Electronics, 216-349·1415 Future Electronics, 604-294-1166 

Ml Ann Arbor 
OH Westerville Can British Columbia,Burnabr 

Bell/Graham, 313·971-9093 
Marshall, 614·891-7580 ITT Multicomponents, 604-291-8866 

OH Worthington Can Manitoba, Winnipeg 
Ml Livonia Reptron Elctrns., 614-436-6675 

Reptron Elctrns., 313·525-2700 OK Tulsa 
ITT Multicomponents, 204-786-8401 

Ml Livonia Jaco/QC, 918-664-8812 
Can Manitoba, Winnipeg 

Marahall Elctrns., 313-525-5850 OR Beaverton 
Future Electronics, 204-339-0554 

Ml Livonia Future Electronics, 503-645-9454 
Can New Brunswick, Monoton 

Future Electronics, 313-591-4004 OR Beaverton 
ITT Multicomponents, 506-857-8011 

MN Eden Prairie Marshall Elctrns., 503-644-5050 
Can Nova Scotia, Dartmouth 

Future Electronics, 612·944-2200 OR Lake Oswego 
ITT Multicomponents, 902-465-2350 

MN Minnetonka Bell Inds., 503-241-4115 
Can Ontario, Concord 

Reptron, 612-938-0000 PA Mc Kean 
ITT Multicomponents, 416-736·1144 

Advacom, 814-476-7774 Can Ontario, Downsview 
MN Plrmouth PA Pittsburgh 

Future Electronics, 416-638-4771 
Marshall Elctrns., 612-559-2211 Marshall, 412-788-0441 Can Ontario, Nepean 

MS RI ITT Multicomponents, 613-226-7406 
See Georgia See Massachusetts Can Ontario, Ottawa 

MO Bridgeton SC Future Electronics, 613-820-8313 
Marshall Electronics, 314·291-4650 Call EXAR Direct Can Ontario, Rexdale 

MT TN Nashville Marshall, 416-674-2161 
Call EXAR Direct Bell Industries, 615-367-4400 Can Quebec 

NE TX Addison Marshall, 514-683-9440 

See Missouri Jaco/QC, 214-733-4300 Can Quebec, Montreal 
NV TX Austin Future Electronics, 514-694-7710 

See California Jaco/QC, 512-835-0220 Can Quebec, SL For 

NH Hudson TX Austin Future Electronics, 418-682-5775 

Bell Industries, 603-882·1133 Marshall Elctrns., 512·837-1991 Can Quebec, Ville St. Laurent 

NJ Berlin u Brownsville ITT Multicomponents, 416·736-1144 

GCI, 609-768-6767 Marshall Electronics, 512-542-4589 Can Saskatechewan, Saskatoon 

NJ Fairfield TX Carrollton ITT Multicom nents, 306-933-2888 

Marshall Elctrns., 201-882-0320 Marshall Elctrns., 214-895-9200 

NJ Fairfield TX Carrollton 

Future Electronics, 201-227-4346 Reptron Electronics, 214-702-9373 

NJ Marlton 
TX El Paso 

Nu Horizons, 215-557-6450 
Marshall Electronics, 915-593-0706 

TX Houston 
NJ Mt. Laurel Marshall Elctrns., 713-895-9200 

Marshall Elctrns., 609-234-9100 TX Richardson 
NJ Mt. Laurel Future Electronics, 214-437-2437 

Future Electronics, 609-778-7600 TX Richardson 
NJ Pinebrook Bell Industries, 214-690-0466 

NuHorizons, 201-882-8300 TX Sugarland 
NM Albuquerque Jaco/QC, 713-491-2255 

Bell Inds., 505-292-2700 UT Brookfield 
NY Central Islip A.V.E.D., 801-975-9500 

Exar Corporation, 516-582-4420 UT Salt Lake Citr 
NY East Rochester Marshall Elect., 801-485-1551 

Nu Horizons, 716-248-5980 UT Salt Lake Citr EXEL Microelectronics 
NY Farmingdale Bell Inds., 801-972-6969 

Bell Industries, 516-752-9303 UT Salt Lake Citr EXEL Microelectronics, Inc. 
NY Hauppauge Future Electronics, 801-972-8489 2150 Commerce Dr, P.O. Box 49038 

Marshall Elctrns., 516-273-2424 VT San Jose, California 95161 
NY Hauppauge See Massachusetts 408 432-0500 

JACO, 516-273-5500 VA TELEX: 17339 

NY !!auppauge See Maryland TWX: 910-338-2116 

Future Electronics, 516-2324-4000 WA FAX: 408 434-6444 or 408 432~8710 

NY Johnson Cltr 
Bell Inds., 206-885-9963 

WA Bellevue 
Marshall Elctrns., 607-798-1611 IEC, 206-455-2727 

Sales Office & Representatives 
NY Liverpool WA Bothell 

Future Elec., 315-451-2371 Marshall Elctrns., 206-486-5747 AL Huntsville 
NY N.Amitpille WA Redmond Strategic Marketing, 205-464-0490 

Nu Horizons, 516-226-6000 Future Electronics, 206-881-8199 AK 
NY Rochester WV See Redmond, WA {Components West) 

Marshall Elctrns., 716-235-7620 See Virginia AZ Mesa 
NY Rochester WI Brookfield System Sales, 602-464-9989 

Future Elec., 716-272-1120 . Marshall Elec., 414-797-8400 AR 
NC Charlotte WI Mequon 

Future Electronics, 704-529-5500 " Taylor Elec. Co., 414-241-4321 
See Austin, TX (Sage Marketing) 

NC Raleigh WI Waukesha CA Dana Point 
Marshall Elec., 919-878-9882 Bell Inds., 414-547-8879 Eltec Enterprises, 714-493-7003 

NC Raleigh WY CA Mountain View 
Reptron Electronics, 919-832-3117 See Colorado Trinity Technologies, Inc., 415-961-1700 

OH Cleveland CA San Jose 
Exar Corporation, 216·292·8106 Exel Microelectronics, 408-432-0500 
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EXEL Microelectronics (Cont'd) RI Distributors See Burlington, MA (Ad Nova) 

co Colarado Springs SC AL Huntsville 
Alliance Electronics, 719-531-5200 See Nashville, TN (Strategic Marketing) Marshall Industries, 205-881-9235 

co Denver SD AL Huntsville 
Alliance Electronics, 303-433-1648 Minneapolis, MN (Components Group) Reptron, 205-722-9500 

CT Fairfield TN Jonesboro AK 
NRG Limited, 203·384·1112 Strategic Marketing See Exel Direct 

DE 
TN Nashville AZ Phoenix Strategic Marketing, 615-883-7882 

See Baltimore, MD (Conroy Sales) TX Marshall Industries, 602-496-0290 
FL Altamonte Springs See Albuquerque, NM (System Sales Of AZ) AZ Scottsdale 

Semtronic Assoc., 407-831-8233 TX Austin Added Value Electronic Dist., 602-951-9788 
FL Clearwater Sage Marketing, 512-335-0300 AZ Tempe 

Semtronic Assoc., 813-461-4675 TX Bedford Bell Industries, 602-966-7800 
FL Ft. Lauderdale Sage Marketing, 817-267-7781 CA Agoura Hills 

Semtronic Assoc., 305-731-2484 UT Bell Industries, 818-706-2608 
GA See Denver, CO (Alliance Electronics) CA Carlsbad 

See Nashville, TN (Strategic Marketing) VT Aegis Electronic Group, Inc., 619· 729-2026 

HI See Burlington, MA (Ad Nova) CA Chatsworth 
See San Jose, CA (Exel Microelectronics) VA Marshall Inc., 818-407-4100 

ID See Baltimore, MD (Conroy Sales) CA Cypress 
See Redmond, WA (Components West) WA Redmond Bell Industries, 714-894-7801 

IL Northbrook Components West, 206-885-5880 CA El Monte 
Dolin Sales Co., 708-498-6770 WV Marshall Ind. (Corp. Office), 818-459-5500 

IN Kokomo See Kokomo, IN (Schillinger Associates) CA Irvine 
Sschillinger Assoc., 317-455-2708 WI Marshall Ind., 714-458-5360 

IA See Minneapolis, MN (Components Group) CA Los Angeles 

See San Jose,,CA (Exel Microelectronics) WI Glendale Bell Industries, 213-826-6778 

KS Dolin Sales, 414-482-1111 CA Milpitas 

See San Jose, CA (Exel Microelectronics) WY Marshall Ind., 408-942-4600 

KY 
See Denver, CO (Alliance Electronics) CA Rancho Cordova 

See Nashville, TN (Strategic Marketing) 
Can Ontario, Mississauga Marshall Ind., 916-635-9700 

Canadian Marketing Tech., 416-612-0900 CA Rocklin 
LA Intl Australia, Victoria Bell Industries, 916-652-0414 

See Austin, TX (Sage Marketing) Tronic Bits, TEL: 011-613-555-6777 CA San Diego 
ME Intl France, Rungis Cedex Bell Industries, 619-268-1277 

See Burlington, MA (AD Nova) Rohm Electronics GmbH, TEL: CA San Jose 
MD Baltimore 011-33-1-46-759051 Marshall Ind., 619-578-9600 

Conroy Sales, 301-296-2444 Intl Hong Kong, Kowloon CA San Jose 
MA Burlington Tektron Electronics Ltd., TEL: Future Electronics, 408-434-1122 

A/D Nova Sales, 617-270-9600 011-852-388-0629 CA Sunnyvale 
Ml Grasse Point Park Intl Hong Kong, Kowloon Bell Industries, 408-734-8570 

Greiner Associates, Inc., 313-499-0188 RTI Industries Co.Ltd., TEL: 011-852-795-7421 CA Tustin 
MN Minneapolis Intl Hong Kong, Kowloon A.V.E.D., 714-259-8258 

Components Group, 612-374-1250 Rohm Electronics Co. Ltd., TEL: co Broomfield 
MS 011-852-7399791-8 Future Electronics, 303-650-0123 

See Huntsville, AL (Strategic Marketing) Intl India, Bombay co Thornton 
MO St. Louis Jatin Electronics Pvt.Ltd, TEL: Marshall Ind., 303-451-8383 

John Macke, 314-432-2830 011-91-22-411-45-85 co Wheatridge 
MT Intl Japan, Tokyo Bell Industries, 303-424-1985 

See Denver, CO (Alliance Electronics) KH Electronics Corp., TEL: 011-81-3-587-1041 CT Bethel 
NE Intl Japan, Tokyo Future Electronics, 203-743-9594 

See San Jose, CA (Exel Microelectronics) 
Systems Mktg, TEL: 011-81-3-254-2751 CT Meriden 

NV 
Intl Korea, Seoul JACO, 203-235-1422 Hanaro Corp., TEL: 011-82-2-558-1144 

See Mountain View, CA (Trinity Intl Malaysia, Penang CT Wallingford 
Technologies.Inc.) Microtronics Associates Pie. Ltd., TEL: Marshall Ind., 203-265-3822 

NH 04-214518 DE 
See Burlington, MA (Ad Nova) Intl Mexico See Pittsburgh, PA (Marshall Ind.) 

NJ Electronica Comp Modulos, TEL: FL Altamonte Springs 
See Great Neck, NY (Trionic Associates) 011-52-604-95-19 Bell Industries, 407-339-0078 

NJ Intl New Zealand, Auckland FL Altamonte Springs 
See Willow Grove, PA (Tech Sales Associates) Professional Elctrns. Ltd., TEL: 64-9-463-048 Marshall Ind. (Orlando Div.), 407-767-8585 

NM Albuquerque Intl Singapore, Industrial Park FL Altamonte Springs 
System Sales, 505-889-2901 Microtronics Assoc. PTO, Ltd., TEL: Future Electronics, 407-767-8414 

NY Buffalo 011-65-748-1835 FL Altamonte Springs 
Quality Comps., 716-837-5430 Intl So. Africa, Randburg Vantage· Components Inc. 

NY Great Neck South Continental Devices, TEL: FL Clearwater 
Trionic Assocs., 516-466-2300 011-2711-886-2920 Future Electronics, 813-578-2770 

NY Manlius Intl Taiwan, Taipei FL Deerfield Beach 
Quality Comps., 315-682-8885 Sea Union Eng. Ltd., TEL: 011-886-2-7516856 Vantage Components Inc., 305-429-1001 

NC Intl Tawian, Taipei FL Fort Lauderdale 
See Nashville, TN (Strategic Marketing) Jeritron Ltd., TEL: 011-886-2-882-0710 Reptron, 305-735-1112 

ND Intl Thailand, Bangkok FL Ft. Lauderdale 
See Minneapolis, MN (Components Group) Microtronics Thai Ltd., TEL: 662-254-8676 Nu Horizons, 305-735-2555 

OH Intl United Kingdom, Milton Keynes FL Ft. Lauderdale 
See Kokomo, IN (Schillinger Associates) Rohm Electronics, TEL: 011-44-908-271311 Marshall Ind., 305-977-4880 

OK Intl West Germany, Korschenbroich FL SL Petersburg 
See Austin, TX (Sage Marketing) Rohm Electronics GmbH, TEL: Marshall Ind., 813-576-1399 

OR Tigard 011-49-2161-6101 FL Tampa 
Components West, 503-684-1671 PR Hado Rey Reptron, 813-855-4656 

PA 
Semtronic Associates, 809-766-0701 FL Tampa 

See Kokomo, IN (Schillinger Associates) Reptron, 813-855-4656 

PA Willow Grove 
Tech Sales Associates, 215-784-0170 
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EXEL Microelectronics (Cont'd) NH Hudson UT Salt Lake City 
Bell Industries, 603-882-1133 Future Electronics, 801-972-8489 

GA Norcross NJ Clifton VT 
Bell Electronics, 404-662-0923 Vantage Components, 201-777-4100 See Massachusetts 

GA Norcross NJ Fairfield VII 

Reptron, 404-446-1300 Marshall Ind., 201-882-0320 See Maryland 
NJ Fairfield WA . Bothell 

GA Norcross Future Electronics, 201-227-4346 Marshall Ind., 206-486-5747 
Marshall Ind., 404-923-5750 NJ Marlton WA Redmond 

GA Norcross Nu Horizons, 609-596-1833 Bell Industries, 206-885-9963 
Future Electronics, 404-441-7676 NJ Ml Laurel WA Redmond 

ID Future Electronics, 609-778-7600 Future Electronics, 206-881-8199 
See Washington NJ Mt. Laurel WA Redmond 

IL Elk Grove Village Marshall Ind., 609-234-9100 JACO Electronics, Inc., 206-882-9700 
Bell Industries, 312-640-1910 NJ Pine Brook WA Waukesha 

IL Schaumburg Nu Horizons, 201-882-8300 Marshall Ind., 414-796-8400 
Marshall Ind., 708-490-0755 NM Albuquerque Wll Waukesha 

IL Schaumburg Bell Industries, 505-292-2700 Bell Ind., 414-547-8879 
Reptron, 708-882-1700 NY E. Rochester WY 

IL Schaumburg Nu Horizons, 716-248-5980 See Colorado 
Future Electronics, 708-882-1255 NY Farmingdale Can Alberta, Calgary 

IN Ft. Wayne Bell Industries, 516-652-9303 Future Electronics, 403-235-5325 

Bell Electronics, 219-423-3422 NY Hauppauge . Can Alberta, Calgary 

IN Indianapolis JACO, 516-273-5500 ITI Multicoll)ponents, 403-273-2780 
NY Hauppauge Can Alberta, Edmonton Bell Electronics, 317-875-8200 Marshall Ind., 516-273-2424 Future Electronics, 403-438-2858 

IN Indianapolis NY Johnson City Can Alberta, Edmonton 
Marshall Ind., 317-297-0483 Marshall Ind., 607-798-1611 ITT Multicomponents, 403-436-9555 

KS Lenexa NY Liverpool Can British Columbia, Burnaby 
Marshall Ind., 913-492-3121 Future Electronics, 315-451-2371 ITI Multicomponents, 604-291-8866 

KY NY N. Amityville Can British Columbia, Vancouver 
See Indiana/Ohio Nu Horizons, 516-226-6000 Future Electronics, 604-294-1166 

LA NY Rochester Can . Manitoba, Winnipeg 
See Texas Future Electronics, 716-272-1120 ITT Multicomponents, 204-697-2300 

ME NY Rochester Can Manitoba, Winnipeg 
See Massachusetts Marshall Ind., 716-235-7620 Future Electronics, 204-786-7711 

MD Columbia NY Smithtown Can Ontario, Concord 
Vantage, 301-621-8555 Vantage Components, 516:543-2000 ITI Multicomponets, 416-736-1048 

MD Columbia NC Raleigh Can Ontario, Downsview 
Future Electronics, 301-290-0060 Reptron, 919-870-5189 Future Electronics, 416-638-4771 

MD Columbia NC Raleigh Can Ontario, Nepean 

Nu Horizons, 301-995-6330 Marshall Ind., 919-878-9882 ITI Multicomponents, 613-596-6980 

MD Silver Springs OH Dayton Can Ontario, Ottawa 
Marshall Ind., 513-898-4480 Future Electronics, 613-820-8313 

Marshall Ind., 301-622-1118 OH Dayton Can Quebec, Pointe Claire 
Mii Andover Bell Industries, 513-435-8660 Future Elctrns., 514-694-7710 

Bell Industries, 508-474-8880 OH Solon Can Quebec, St. Foy 
MA Andover Marshall Ind., 216-248-1788 Future Electronics, 418-682-8092 

Vantage Components Inc, 508-587-3900 OH Solon Can Quebec, St. Laurent 
Mii Tewksbury Reptron, 216-349-1415 ITI Multicomponents, 514-335-7697 

JACO Electronics, 508-933· 7760 OH Worthington 
MA Wakefield Reptron Elctrns., 614-436-6675 Force Computers 

Nu Horizons, 617-246-4442 OR Beaverton 
MA Westborough Future Electronics, 503-645-9454 Force Computers, Inc. 

Future Electronics, 508-366-2400 · OR Beaverton 3165 Winchester Blvd. 
MA Wilmington Marshall Ind., 503-644-5050 Campbell, California 95008 

Marshall Ind., 508-658-0810 OR Lake Oswego 408-370-6300 

Ml Ann Arbor Bell Industries, 503-635-6500 
Bell Industries, 313-971-9093 Pll Pittsburgh Fujitsu 

Ml Livonia Marshall Ind., 412-788-0441 
Reptron Elctrns., 313-525-2700 RI Fujitsu Microelectronics, Inc. 

Ml Livonia See Massachusetts Integrated Circuits Division 

Marshall Ind., 313-525-5850 SC 3545 N. First St. 
See North Carolina San Jose, California 95134 

Ml Livonia TN 408-922-9000 
Future Electronics, 313-261-5270 

See Alabama TWX: 910-338-0190 
MN Eden Prairie TX Addison Specific Product Information: Future Electronics, 612-944-2200 JACO/QC Electronics, 214-235-9575 Jim Wilcox, Director of Memory Product Mktg. MN Fridley TX Austin 

Voyager Electronics, 612-571-7766 Marshall Ind., 512-837-1991 Applications Engineering: 
MN Minnetonka TX Carrollton Ed Barnett, Director of ASIC Product Mktg. 

Reptron, 612-938-0000 Marshall Ind., 214-233-5200 Literature: MN Plymouth TX El Paso Technical publications Marshall Ind., 612-559-2211 Marshall Ind., 915-593-0706 
MS TX Houston Price and Delivery: 

See Georgia Marshall Ind., 713-895-9200 Respective sales office 
MO Bridgeton TX Richardson follow up on Order: 

Marshall Ind., 314-291-4650 Bell Industries, 214-690-0466 Respective sales office 
MO St. Louis TX Richardson 

Future Electronics, 314-469-6805 Future Electronics, 214-437-2437 
MT UT Midvale 

See Colorado Bell Industries, 801-255-9611 
NE UT Salt Lake City 

See Illinois Marshall Ind., 801-485-1551 

NV 
See California, Arizona 
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Fujitsu (Cont'd) OR Beaverton CA San Diego 
L·Squared Ltd., 503-629-8555 Insight Electronics, 619-587-9757 

Sales Office & Representatives OR Beaverton CA San Jose 
Fujitsu Microelectronics, Inc., 503-690-1909 Merit Electronics, 408-434-0800 

AL Huntsville TX Carrollton CA San Jose 

The Novus Group, Inc., 205-534-0044 Technical 'Marketing, Inc., 214-387-3601 Merit Electronics, 408-434-0800 

AZ Scottsdale TX Oallas CA Santa Clara 

Aztech Component Sales, Inc., 602·991·6300 Fujitsu Microelectronics, 214·233·9394 Micro Genesis, 408-727-5050 

CA Cupertino TX Houston CA Saratoga 

Fujitsu Microelectronics, 408-996-1600 Technical Marketing, Inc., 713-783-4497 Western Microtechnology, 408-725-1660 

CA Irvine TX Round Rock CA Saratoga 

Fujitsu Microelectronics, 714-724-8777 Technical Marketing, Inc., 512-244-2291 CA 
Western Microtechnology, 408-725-1660 

CA Newport Beach WA Kirkland 
Tustin 

Infinity Sales, 714-833-0300 L. Squared Limited, 206-827-8555 
Image Electronics, 714-259-0900 

CA Roseville WI Milwaukee 
co Thornton 

Norcomp, 916-782-8070 Beta Technology, 414-543-6609 
Marshall Inds., 303-451-8383 

CA San Diego Can Islington, Ontario 
co Thornton 

Harvey King Inc., 619-587-9300 
Marshall Ind., 303451-8383 

CA Santa Clara 
Pipe-Thompson Ltd., 416-236-2355 CT Milford 

NorComp Inc., 408-727-7707 
Can Ontario, Kanata Milgray Electronics, 203-878-5538 

co Boulder 
Pipe Thompson Ltd., 613-591-1821 CT Orange 

Front Range Mktg, 303443·4 780 
Intl Mexico, Guadalajara Milgray Electronics, 203-795-0711 

co Englewood 
Solano Electronica, TEL: 011·52·3647-4250 CT Wallingford 

FM I, 303· 7 40-8880 Intl Mexico, Mexico City Marshall Inds., 203-265-3822 

CT No. Haven Solamo Electronica, TEL: 011·52·5531-5915 CT Wallingford 

Conntech Sales, Inc., 203-234-0577 PR Hato Rey Marshall Ind., 203-265-3822 

FL Altamonte Springs Semtronic Assoc., 809-766-0700 FL Altamonte Springs 

Semtronic Associates, Inc., 407-831-8233 
Marshall Ind., 407-767-8585 

FL Clearwater Distributors FL Altamonte Springs 

Semtronic Associates, Inc., 813-4614675 
Marshall Industries, 407-767-8585 

FL Ft. Lauderdale AL Huntsville FL Ft. Lauderdale 

Semtronic Associates, Inc., 305-731-2484 Reptron Electronics, 205· 722-9565 Marshall Industries, 305-977-4880 

GA Norcross AL Huntsville FL Ft. Lauderdale 

Fujitsu Microelectronics, 404449-8539 Marshall Industries, 205-881-9235 
Reptron, 305-735·1112 

GA Norcross AZ Phoenix 
FL Ft. Lauderdale 

The Novus Group, Inc., 404-263-0320 Marshall Inds., 602-496-0290 
Marshall Ind., 305-977-4880 

IL Itasca AZ Tempe 
FL Ft. Lauderdale 

Beta Technology, 708-250·9586 Insight Electronics, 602-829-1800 
Reptron Electronics, 305-735-1112 

IL Itasca CA Agoura 
FL Miami 

Fujitsu Microelectronics, 708-250-8580 
Etek Electronics, 305-593-1188 

IN Carmel 
Insight Electronics, 818-707-2100 FL St. Petersburg 

Fred Dorsey & Associates, 317-8444842 
CA Agoura Hills Marshall Ind., 813-573-1399 

IA Cedar Rapids 
Western Microtechnology, 818-356·0180 FL Tampa 

Electromec Sales, Inc., 319-393-1637 
CA Camarillo Reptron Electronics, 813-8554656 

KS Olathe 
Milgray Electronics, 805·484·4055 FL Tampa 

Rothkopf & Associates, Inc., 913-829-8897 CA Chatsworth Reptron, 813-8554656 

KY Melbourne 
Marshall Industries, 818-4074100 FL Winter Park 

Spectro-Com, 606-781-3904 CA El Monte Milgray Electronics, 407 -647 .57 4 7 

MD Towson Marsh Electronics, 818-307-6094 FL Winter Park 

Arbotek Associates, 301-825-0775 CA Fountain Valley Milgray Electronics, 407-647-5747 

MA Newton Center Bell Microproduct, 714-963-0667 GA Norcross 

Fujitsu Microelectronics, 617-964-7080 CA Irvine Milgray Electronics, 404446-9777 

MA Woburn Marshall Inds., 714-458-5308 GA Norcross 

Mill-Bern Assocs., 617-932-3311 CA Irvine Marshall Inds., 404-923-5750 

Ml Grosse Point Park Insight Electronics, 714-727-2111 GA Norcross 

Greiner Associates, Inc., 313499-0188 CA Irvine Milgray Electronics, 404.445.9777 

MN Burnsville Milgray Electronics, 714-753-1282 GA Norcross 

Electromec Sales Inc., 612-894-8200 CA Irvine Marshall Ind., 404-923-5750 

MN. Eagan Insight Electronics, 714·727·2111 GA Norcross 

Fujitsu Microelectronics, 612454-0323 CA Milpitas 
Reptron Electronics, 404-446-1300 

MO St. Louis Marshall Inds., 408-9424600 
GA Norcross 

Rothkopf & Associates, Inc., 314-961-4485 CA Milpitas 
Reptron Electronics, 404-446-1300 

NJ Fairfield Marshall Ind., 408-942-4600 
IL Arlington Heights 

Technical Applications & Marketing, CA Milpitas 
Milgray Electronics, 312·253-1573 

201-5754130 Bell Microproduct, 408434-1150 
IL Arlington Heights 

NJ Marlton CA Orange 
Milgray Electronics, 708-253·1573 

BGR Associates, 609-983-1020 
IL Northbrook 

NJ Mt. Laurel 
Western Microtechnology, 714-637-0200 Classic Components, 312-272-9650 

FMI, 609-727-9700 
CA Orange IL Northbrook 

NY Buffalo 
Western Microtechnology, 714-637-0200 Classic Components, 708-272-9650 

Quality Components, 716-837-5430 
CA Rancho Cordova IL Schamburg 

NY Hauppauge 
Ma(shall Industries, 916-635-9700 Marshall Ind., 708-490-0155 

Fujitsu Microelectronics, 516-361-6565 
CA Rancho Cordova IL Schaumburg 

NY Manlius 
Marshall Ind., 916-635-9700 Reptron Electronics, 708·882·1700 

Quality Components, 315-682-8885 CA Rosemead IL Schaumburg 

NY Rochester Marshall Ind., 818-307-6288 Reptron Electronics, 312-882-1700 

Quality Components, 716-342-7229 CA San Oiego IL Schaumburg 

NC Cary Insight, 619-587-9757 Marshall Industries, 312490-0155 

The Novus Group, Inc., 919460-7771 CA San Oiego IN Indianapolis 

OH Kettering Marshall Inds., 619-578-9600 Marshall Ind., 317-297-0483 

Spectro-Com, 513-299-0864 CA San Diego IN Indianapolis 

OH Novelty Western Microtechnology, 619453-8430 Marshall Industries, 317-297-0483 

Spectro-Com, 216-338-5226 CA San Diego KS Lenexa 
Western Microtechnology, 619453-8430 Marshall Industries, 913-492-3121 

CA San Diego 
Marshall Ind., 619-578-9600 
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Fujitsu (Cont'd) NJ Parsippany TX Carrollton 
Milgray Electronics, 201-335-1766 Marshall Ind., 214-233-5200 

KS Leneu NY Farmingdale TX Dallas 
Marshall Ind., 913-492-3121 Milgray Electronics, 516-420-9800 Western Microtechnology, 214-416-0103 

KS Overland Park NY Farmingdale TX Dallas 

Milgray Electronics, 913-236-8800 · Milgray Electronics, 516-420-9800 Milgray Electronics, 214-248-1603 

KS Overland Park NY Hauppauge TX Dallas 

Milgray Electronics, 913-236-8800 
Marshall Inds., 516-273-2424 Milgray Electronics, 214-248-1603 

NY Hauppauge TX El Paso 
MD Columbia Mast Distrs., 516-273-4422 Marshall Ind., 915-593-0706 

Milgray Electronics, 301-995-6169 NY Hauppauge TX Harlingen 
MD Columbia Marshall Ind., 516-273-2424 Marshall Ind., 512-421-4621 

Vantage Electronics, 301-720-5100 NY Holbrook TX Houston 
MD Columbia Micro Genesis, 516-472-6000 Marshall Inds., 713-895-9200 

Vantage Components, 301-720-5100 NY Holbrook TX Houston 
MD Columbia Micro Genesis, 516-472-6000 Marshall Ind., 713-895-9200 

Milgray Electronics, 301,995-6169 NY Johnson City TX Richardson 
MD Silver Springs Marshall Inds., 607-798-1611 Insight Electronics, 214-783-0800 

Marshall Inds., 301-622-1118 NY Johnson City TX Richardson 
MD Silver Springs Marshall Ind., 607-798-1611 Insight Electronics, 214-783-0800 

Marshall Ind., 301-622-1118 NY Pittsford UT Salt Lake City 

MA Andover Milgray Electronics, 716-3111-9700 Marshall Industries, 801-485-1551 

Vantage Components, 508-687 ·3900 NY Rochester UT Salt Lake City 

MA Burlington Marshall Inds., 716-235-7620 Marshall Ind., 801-485-1551 

Western Microtechnology, 617-273-2800 NY Rochester UT Salt Lake City 
Marshall Ind., 716-235-7620 Milgray Electronics, 801-272-4999 

MA Burlington NY Rochester UT Salt Lake City 
Western Microtechnology, 617-273-2800 Milgray Electronics, 716-235·0830 Milgray Electronics, 801·272-4999 

MA Hopkinton NY· Ronkonkoma WA Bothell 
Interface Electronics, 508-435-6858 Mast Distributors, 516-471-4422 Marshall Inds., 206-486-5747 

MA Hopkinton NY Smithtown WA Bothell 
l~terface Electronics, 508-435-6858 Vantage Electronics, 516-543-2000 Marshall Ind., 206-486-5747 

MA Wilmington NY Smithtown WA Kirkland 
Milgray Electronics, 508-657 -5900 Vantage Components, 516-543-2000 Insight Electronics, 206-820-8100 

MA Wilmington NC Raleigh WA Redmond 
Milgray Electronics, 508-657-5900 Marshall Ind., 919-878-9882 Western Microtechnology, 206-881-6737 

MA Wilmington NC Raleigh WA Redmond 
Marshall Industries, 508-658-0810 Reptron Electronics, 919-870-5189 Western Microtechnology, 206-881-6737 

MA Wilmington NC Raleigh WI Milwaukee 
Marshall Ind., 508-658-0810 Marshall Industries, 919-878-9882 Marsh Elctrns., 414-475-6000 

MA Wilmington OH Cleveland WI Milwaukee 
Marshall Industries, 508-658-0810 Milgray Electronics, 216-447-1520 Marsh Electronics, 414-475·6000 

MA Wilmington OH Cleveland WI New Berlin 
Milgray Electronics, 216-447-1520 Classic Comps., 414-786-5300 

Marshall Ind., 508-658-0810 OH Dayton WI New Berlin 
MA Wilmington Marshall Inds., 513-898-4480 Classic Components, 414-786-5300 

Bell Microproduct, 508-658-0222 OH Dayton WI Waukesha 
Ml Livonia Marshall Ind., 513-898-4480 Marshall Ind., 414-797-8400 

Marshall Industries, 313-525-5850 OH Solon WI Waukesha 
Ml Livonia Marshall Industries, 216-248-1788 Marshall Industries, 414-797-8400 

Reptron Electronics, 313-525-2700 OH Solon Can Alberta, Calgary 
Ml Livonia Marshall Ind., 216-248-1788 ITI Industries, 403·251-5888 

Marshall Ind., 313-525-5850 OH Worthington Can Alberta", Edmonton 
Ml Livonia Reptron Electronics, 614-436-6675 ITI Industries, 403-451-4001 

Reptron Electronics, 313-525-2700 OH Worthington Can British Columbia, Burnaby 
MN Minnetonka Reptron Electronics, 614-436-6675 ITI Industries, 604-291-8866 

Reptron Electronics, 612-938-0000 OK Tulsa Can British Columbia, Burnaby 
MN Minnetonka Radio, Inc., 918-587-9123 ITT Industries, ~-296-6800 

Reptron Electronics, 612-938-00PO OK Tulsa Can British Columbia, Vancouver 
MN Plymouth Radio Inc., 918-587-9123 Active Componenis, 604-294-1166 

Marshall Inds., 612-559-2211 OR Beaverton Can British Columbia, Vancouver 
MN Plymouth Marshall Ind., 503-644-5050 Vancouver, 604-294-1166 

Marshall Ind., 612-559-2211 OR Beaverton Can Manitoba, Winnipeg 

MO Bridgeton Western Microtechnology, 503-629-2082 ITI Industries, 204-786-8401 

Marshall Industries, 314-291-4650 OR Beaverton Can New Brunswick, Moncton 

MO Bridgeton 
Western Microtechnology, 503-629-2082 ITI Industries, 506-857-8011 

Marshall Ind., 314-291-4650 OR Beaverton \ Can Nova Scotia, Dartmouth 

NJ Clifton 
Marshall Industries, 593·644-5050 ITI Industries, 902-465-2350 

PA Malvern Can Ontario, Bramton 
Vantage Components, 201-777-4100 Interface Electronics, 215-889-2060 Marshall Industries, 416-458-8046 

NJ Clifton PA Pittsburg Can Ontario, Bramton 
Vantage Electronics, 20 l · 777-4100 Marshall Industries, 412·788-0441 Marshall Ind., 416-458-8046 

NJ Fairfield PA Pittsburg Can Ontario, Concord 
Marshall Inds., 201-882-0320 Marshall Ind., 412-788-0441 ITI Industries, 416-736-1144 

NJ Fairfield TX Austin Can Ontario, Concord 
Western Microtechnology, 201-882-4999 Marshall Ind., 512-837-1991 ITI Industries, 416-736-1114 

NJ Fairfield TX Austin Can Ontario, Nepean 
Marshall Ind., 201-882-0320 Marshall Industries, 512-837-1991 ITI Industries, 613-226-7406 

NJ ·Marlton TX Carrollton Can Ontario, Willowdale 
Milgray Electronics, 609-983-5010 Marshall Inds., 214-233-5200 Milgray Electronics, 416-756-4481 

NJ Marlton TX Carrollton Can Ontario, Willowdale 
Milgray Electronics, 609-983-5010 Reptron Electronics, 214-702-9373 Milgray Electronics, 416-756-4481 

NJ Mt. Laurel TX Carrollton Can Quebec, Montreal 
Marshall Inds., 609-234-9100 Marshall Ind., 214-233-5200 Space Electronics, 514-697-8676 

NJ Mt. Laurel 
Marshall Ind., 609-234-9100 
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Fujitsu (Cont'd) TX Carrollton 
lmpaq Sales Company, 214·247·3300 
British Columbia, Vancouver Can Quebec, Montreal 

Marshall Industries, 514·683·9440 
Can Quebec, Pointe Claire 

Active Components, 514·694·7710 
Can Quebec, Pointe Claire 

Marshall Ind., 514·683·9440 
Can QuebK, Ville SL Laurent 

ITI Industries, 514·335·7697 

FutureNet 

FutureNet 
Div. of Data 1/0 Corp. 
10525 Willows Road N.E. 
Redmond, Washington 98052 
206·881·6444, 800-426·1045 

Galil Motion Control 

Galil Motion Control 
1054 Elwell Court 
Palo Alto, California 94303 
415·964·6494 
TELEX: 171409 
FAX: 415·964-0426 

Gazelle Microcircuits 

Gazelle Microcircuits, Inc. 
2300 Owen Street 
Santa Clara, California 95054 
408·982·0900 

Gennum 

GENNUM 
CCRPCRATICN 

FAX: 416-632-2055 

Gennum Corporation 
P.O. Box 489, Station A 
Burlington, Ontario L7 R 3Y3 
416-632-2996 
TELEX: 061-8525 
FAX: 416-632-2055 

Sales Office & Representatives 

AL Huntsville 
Remco, 205·533·3763 

AZ Phoenix 
Toward Engineering, 602-955·3193 

CA Auburn 
Ewing·Foley (Video & Brdcst Only), 
916·885·6591 

FL Brandon 
Simon, R.C. & Company, Inc., 813·689·6524 

FL Lighthouse Point 
Simon, R.C. & Company, Inc., 305·941-2757 

GA Lilburn 
Remco, 404·381-1662 

IL Arlington Heights 
Coombs Associates, Inc., 708-439-9810 

IN Indianapolis 
CC Electro Sales Inc., 317·921-5000 

MN St. Paul 
Johnson Company, 612·641·1878 

NY Huntington Station 
Tri-Tek Associates, 516·747-8851, 
516·385·7287 

PA Yardley 
Micro Circuit Assoc. Inc., 215·321-2350 

TX ·Austin 
lmpaq Sales Company, 512·331-1649 
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Intl 

Dynasty Components Inc., 604·597·0068 
Ontario, Ottawa 
Dynasty Components Inc, 613·723·0725 
Ontario, Toronto 
Dynasty Components Inc, 416·674·8060 
QuebK, Montreal 
Dynasty Components Inc, 514·694-0275 
Australia, Auburn, NSW 
Micro Max Pty. Ltd., TEL: 61·2·648·5477 
Australia, Castle Hill, NSW 
David Spalding Pty Ltd (ASICs Only), TEL: 
61·2·639·307 

Belgium, Wilrijk 
Alcorn Electronics BV, TEL: 32·3·828·38·80 
Brazil, Soa Paulo 
H.D. Sistemas Electronicos Ind E Com Lida, TEL: 
ll ·523·6404 

England, West Midlands 
Joseph Electronics Ltd., TEL: 021·7 45·3251, 
21.643.6999 

France, Fresnes Cedex 
Cosfi, TEL: 33·142·37·1313 
France, Les Ulis Cedex 
Micro Puissance (Video & Brdcst Only), TEL: 
1·69·07-12·11 

Germany, Frankfurt 
lnelco, TEL: 49·61014414 
Hong Kong, Wanchai 
Asian Automation Assoc. Ltd., TEL: 
852·5·834-7661 

Israel, Tel Aviv 
Elina Ltd., TEL: TLX 33486 
Italy, Milanofiori 
lnt'I Commerce Co., SRI, TEL: 2·8920·0939 
Japan, Tokyo 
Gennum Corp., TEL: 03·441·2096 
Switzerland, Villars Sur Glane 
Electronitel SA, TEL: 37-410·060 
The Netherlands 
Alcorn Electronics BV, TEL: 010451·9533, TLX 
(44) 26160 

Gen Rad 

GenRad Inc. 
300 Baker Ave. 
Concord, Massachusetts 01701 
508·369·4400 

GET Engineering Corp. 

GET Engineering Corp. 
9350 Bond Ave., 
El Cajon, California 92021 
619·443·8295 
FAX: 619443·8613 

GigaBit Logic 

GigaBit Logic 
1908 Oak Terrace Lane 
Newbury Park, California 91320 
805-499·0610 
TELEX: 6711358 

GoldStar Technology 

GoldStar Technology, Inc. 
3003 N. First St. 
San Jose, California 95134 
408-432-1331 
FAX: 408-432-6053 

AL 

CA 

Sales Office & Representatives 

EMA (Western Regional Off.), 205·8304030 

GoldStar Technology, Inc. (Western Area), 
619·931-7641 

CA 

CA 

CA 

FL 

GA 

IL 

IL 

MD 

MA 

MN 

NY 

Goldstar Technology Inc (Western Area), 
714·951·8875 

Quest, 714·499·2733 

Pro Assoc., 408·248·5300 

EMA, 407·339·2333 

EMA, 404·992-7240 

Horizon Tech Sales Inc., 708·860·7900 

GoldStar Technology, lnc.(Eastern Area), 
312·693·0450 

All American Semiconductor, Inc., 
301·251-1205, 800426·0420 

Alpha Omega Sales Corp., 508·664-1118 

Components Group Corp., 612·374·1250 

ERA, 516·543-0510 
NC Raleigh 

OH 

OK 

PA 

TX 

WA 

EMA, 919·846·6888 

K.W. Electronics, Inc., 513·890·2150 

Logic One, 918494·0765 

CMS Marketing, 215·885-4424 · 

Logic One, 512·345·2952 

Micro Sales, Inc., 206·451-0568 
Can British Columbia, Calgary 

Vitel Electroinics (Calgary), 604439·1136 
Can Ontario, Toronto 

Vitel Electronics (Toronto), 416·676·9270 
Can Quebec, Montreal 

Vitel Electronics (Montreal), 514·636·5951 
Intl Austria 

Lucky·GoldStar Intl Corp., TEL: 222·93·3747 
Intl Brazil 

Lucky·GoldStar Intl Brazil S/C Ltda., TEL: 
ll ·284· 1184/2874118 

Intl France, Paris 
Luck·GoldStar Intl Corp., TEL: 47·66·88·88 

Intl Hong Kong 
GoldStar Ltd., TEL: 5·24-2040 

Intl Hong Kong, Harcourt 
Lucky·Goldstar lnt'I Ltd., TEL: 820·7800 

Intl Hong Kong, Kowloon 
Famous Zone Ltd., TEL: 3117787 

Intl Hong Kong, Kowloon 
Dynatek Electronics Ltd., TEL: 7966689 

Intl India 
Lucky·Goldstar lnt'I Corp., TEL: 011·331-1899 

Intl India, New Delhi 
lnde Assoc., TEL: 011·5714176 

Intl Indonesia, Jakarta 
PJ Astra·Graphia, TEL: 21·375·121 

Intl Indonesia, Jakarta 
Lucky·Goldstar lnt'I, TEL: 21·578·1285 

Intl Japan 
GoldStar Japan Co., Ltd., TEL: 03-224·0123 

Intl Japan, Osaka 
Ohtori Corp., TEL: 06·643-1655 

Intl Japan, Tokyo 
Okamoto Musen Co., Ltd. Tokyo Branch; TEL: 
03·412·8211 

Intl Japan, Tokyo 
Goldstar Japan Co. Ltd., TEL: 03-224·0123 

Intl Mexico 
Dicopel & SSB, TEL: 525·561·3211 

Intl Philippines, Manila 
Asia Management & Mktg lnt'I, TEL: 
632·8185·865 

Intl Sweden, Kista 
Topcomp Elektronik, TEL: 757·4171 

Intl Taiwan 
GoldStar Co., Ltd., TEL: 02·731·6528/9 
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GoldStar Technology (Cont'd) Intl Taiwan, Taipei R.O.C. NY Melville 
Unitech Device Corp., TEL: 02-776-0560/5 Sales Office, 516-293-8358 

Intl Intl Taiwan Taiwan, Taipei R.O.C. NY Rockville Center 
Lucky-Goldstar lnt'I Corp., TEL: 886-2-7416648 Bright Up Industries Co., Ltd., TEL: SJ Associates, 516-536-4242 

Intl Thailand, Bangkok 
02-773-2194/8 NY Syracuse 

Lucky-Goldstar lnt'I Corp, TEL: 2-233-9438 Intl TurkeJ, Istanbul 
Comtec San Ve Tic Koll Sti, TEL: 1-337 -2245 

T-Squared Elec., 315-463-8592 

Intl United Kingdom NY Victor 
GoldStar Co., Ltd., TEL: 753-69-1888 

Intl United Kingdom, Cambridgeshire T-Squared Elec., 716-924-9101 
Ice Electronics Ltd., TEL: 0480-49-6466 

Intl United lingdom Intl United Kingdom, Leieestershire NC Raleigh 

Lucky'GoldStar Intl. Ltd., TEL: 1-840-7111 Flint Distribution Ltd., TEL: 0530-51-0333 Sales Office, 919-847-9468 

Intl West Germany Intl United Kingdom, London OH Beachwood 

, GoldStar Deutschland GmbH, TEL: Lucky-Goldstar Intl (UK) Ltd,, TEL: 579-8877 Electronic Salesmasters, Inc., 216-831-9555 

49-2154-492172 Intl West Germany, Goppingen OR Beaverton 

Intl West Germany Milgray Electronics GmbH, TEL: 7161-672030 JamesJ, Backer Co., 503-627-0775 

Lucky-Goldstar (Deutschland) GmbH, TEL: Intl West Germany, Munchen TX Houston 
49-69-663-0070 H3W Electronik, TEL: 89-429 R-Squared Electronics Inc., 713-820-3210 

Intl West Germany, Nurnberg TX Richardson 

Distributors Beck GmbH & Electronik Bauelemente Kg, TEL: Sales Office, 214-231-5721 
911-34050 UT Salt Lake City 

NY Hauppauge Western Region Marketing, Inc., 801-486-1646 

Jaco, 516-273-5500 Gould AMI WA Redmond 

OH Cleveland Gould AMI 
Sales Office, 206-868-8004 

cam RPC, 216-461-4700 WA Seattle 

PA Philadelphia 
2300 Buckskin Road James J, Backer Co., 206-285-1300 
Pocatello, Idaho 83201 

Almo, 215-698-4018 208-233-4690 
Can Ontario, Nepean 

Intl Australia, Broadmeadow 
Sales Office, 613-726-1570 

Novocastrian Electronic Supplies Pty ., TEL: Sales Office & Representatives 
Can Quebec, lachine 

001-61-49-62-1358 Vitel Electronics, 514-636-5951 

Intl Brazil, Sao Paulo AL Huntsville 
Intl East San Jose, CA 

Unity Com, Imp, Exp. Lida., TEL: 11-549-0799 Sales Office, 204-837 -8486 
Sales Office, TEL: 408-452-8592 

Intl Egypt, Heliopolis CA Laguna Hills 
PR San Juan 

Est for Import & Electrical Contracts, TEL: Sales Office, 714-581-9061 
Electronic Tech. Sales,lnc,, 809-798-1300 

660793/674986 CA San Jose 
Intl Finland, Turku Sales Office, 408-452-8550 Distributors 

Turelco OY, TEL: 21-538-860 CA Santa Ana 
Intl France, Antony Jones & Mc Geoy Sales, Inc., 714-547-6466 AL Huntsville 

Agerep, TEL: 1-4666-6033 CA Santa Clara Future Elec., 205-882-3190 

Intl France, Guyan Court 12 Inc., 408-988-3400 AZ Phoenix 

Ericsson Composants, TEL: 1'30-640900 co Broomfield Future, 602-968-7140 

Intl France, Meudon La Foret Cedex Western Region Marketing, Inc., 303-469-8088 CA Calabasas 

CGE Composants, TEL: 1·4094-8400 CT Madison Milgray, 818-704-0041 

Intl Hong Kong Kowloon 
Jebco, 203-421-5077 CA Chatsworth 

Techgrow Ltd., TEL: 3-7643618 CT No. Haven Future, 818-772-6240 

Intl Italy, Busa Oi Vigonza (PO) 
Jebco, 203-239-5369 CA Irvine 

ldac Electronica S.P.A., TEL: 49-89-31644 
FL Altamonte Springs Future, 714-250-4141 

Intl Italy, Milino 
Sales Office, 407-830-8889 CA San Diego 

Melchioni S.PA, TEL: 2-57941 
FL Pompano Beach Future, 619-278-5020 

Intl Italy, Milano 
Sales Office, 305-979-8775 CA San Jose 

ID Boise 
Daewon Europa S,RL, TEL: 02-48401344 James J. Backer Co., 208-344-9558 

Future, 408-434-1122 

Intl Japan, Yokohama IL Des Plaines 
co Westminster 

Japan Macnics Co., TEL: 045-939-6140 Electron Marketing Corp., 312-298-2330 
Future, 303-650-0123 

Intl Korea, Busan IN Ft.Wayne 
FL Altamontee Springs 

Sam Jin Electronics, TEL: Sales Office, 219-489-4992 
Future, 305-767-8414 

051-23-1695/1717,807-1717 IN Indianapolis 
FL Clearwater 

Intl Korea, Seoul Electro Reps, Inc., 317-842-7202 
Future, 813-578-2770 

Woo Sung Semiconductor, TEL: IN Kokomo FL Winter Park 

02-273-4730,272-38,74 Sales Office, 317-452-5151 Future, 407-446-9777 

Intl Korea, Seoul IA Cedar Rapids GA Norcross 

Sokchun Trading Co., Ltd., TEL: RF, Welch Co,, 319-362-6824 Milgray, 404-446-9777 

02-273-7877 ,266-1940 KS Countryside IL Bensenville 

Intl Korea, Seoul Ensco-Rep, Inc,, 913-384-0840 Milgray, 312-350-0087 

Kum Sung Jun Sin Electronics Co., Ltd,, TEL: KS Wichita IL Schaumbert 

,273-6811-3/274-1911-2 Ensco-Rep, Inc,, 316-683-1070 Future, 312-882-1255 

Intl Korea,Seoul MD Towson MD Columbia 

Seog Yung Electronics, TEL: 02-272-6811-6816 Advanced Technology Sales, Inc,, 301-296-9360 Milgray, 301-621-8169 

Intl Netherlands, Schiedem 
MA Chelmsford MA Danvers 

Malchus B, V ., TEL: 10-427 · 7777 
Jebco, 508-256-5800 Nu Horizons, 617-777-8800 

lnU Norway, Oslo 
MA Lexington MA Westborough 

Vistron Feiring, TEL: 2-649070 
Sales Office, 617-861-6530 Future, 617-366-2400 

Intl Singapore 
MN Eden Prarie MA Wilmington 

Dynamar Holdings PTE Ltd., TEL: 747-6188 
Comtek, 612-941-7181 Milgray, 508-657-5900 

MN Edina NY Farmingdale 
Intl Singapore Sales Office, 612-893-1214 Milgray, 516-391-3000 

Scan Technologys PTE Ltd,, TEL: 65-294-2112 MO Maryland Heights NY Hauppauge 
Intl Spain, Madrid Ensco-Rep, Inc., 314-423-3935 Future, 516-234-4000 

Lober SA, TEL: 1-410-6821 NJ Montvale NY N. Amityville 
Intl Sweden, Norsborg Sales Office, 201-930-1350 Nu Horizons, 516-226-6000 

Miko Komponent AB, TEL: 753-89080' NJ Mount Laurel NC Charlotte 
Intl Switzerland, Unterengstringen S.J. Assoc., 609-866-1234 Future, 204-529-5500 

Etronics AG, TEL: 1-750-3511 NM Albuquerque OR Beaverton 
Intl Taiwan, Taipei R.O.C. · FP Sales, 505-345-5553 Future, 503-645-9454 

Golden Seven Enterprise Co., Ltd., TEL: TX Dallas 
02-507-1186 Milgray, 214-248-1603 
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Gould AMI (Cont'd) GA Norcross WA Bellevue 
Harris Semiconductor, 404-246-4660 Northwest Mktg. Assoc., 206-455-5846 

TX Richmond IL Elk Grove Village WI Brookfield 
Future, 214-437-2437 Oasis Sales, Inc., 706-640-1850 Oasis Sales, Inc., 414-782-6660 

WA Redmond IL Schaumburg Can British Columbia, Richmond 
Future, 206-881-8199 Harris Semiconductor, 708-240-3480 Blakewood Elect. Systems, Inc., 604-273-9910 

Can CalgalJ, Alberta IN Carmel Can Ontario, Brampton 
Future Elctrns., 403-235-5325 Harris Semiconductor, 317-843-5180 Clark Hurman Assoc., 416-840·6066 

Can Ontario, Downsview IN Carmel Can Ontario, Nepean 
Future, 416-638-4771 Glesting&Assoc., 317-844·5222 Clark-Hurman Assoc., 613·727-5626 

IA Cedar Rapids 
Can Quebec, Pointe Claire Oasis Sales, 319-377 ·8738 Greenwich Instruments USA KS Olathe Clark-Hurman Assoc., 514-426-0453 

Advanced Technical Sales, 913-782·8702 Intl Australia, Victoria 
Greenwich Instruments USA MD Severna Park R & D Electronics, TEL: 61-3-808-8911 
3401 Monroe Road New Era Sales, 301·544·4100 Intl Austria, Auhofstrasse 
Charlotte, North Carolina 28205 

MA Burlington Transistor Vertriebsgesellschaft mbH & Co KG, 
704-376-7805 

Harris Semiconductor, 617-221-1850 TEL: 43-222·82-94-01-0 

Harris Semiconductor MA N. Reading Intl Belgium, Brussels 
Advanced Tech Sales, 508-664·0888 Harris Semiconductor (European HQ), TEL: 

Ml Coloma 32-2-246-21-11 
Harris Semiconductor Glesting & Assoc., 616-468·4200 Intl Denmark, Brondby 
Semiconductor Products Division Ml Comstock Park Ditz Schweitzer AS, TEL: 45-2-45-30-44 
P.O. Box 883 
Melbourne, Florida 32902-0883 Glesting & Assoc., 616-784-9437 Intl Finland, Kangasniemi 

407-724-7000 Palm Bay Operations, Ml Livonia Ronic OY, TEL: 358·59-2347 

407-724-3000 Headquarters Glesting & Assoc .. 313-478-8106 Intl France, Velizy 
TWX: 510-959-6259 Ml Southfield Harris Semiconductor, TEL: 33-1-34·65-40·80 
FAX: 407-724-3937 Harris Semiconductor, 313-746-0800 Intl Hong Kong, Kowloon 

MN Bloomington Harris Semi. H.K. Ltd. (HQ), TEL: 
Specific Product Information: Oasis Sales, 612-941·1917 852·3-723·6339 

Field Sales Office MO St. Louis Intl Hungal'J, Budapest 
Applications Engineering: 

Advanced Technical Sales, 314-878-2921 HungagentAG, TEL: 36-1·669-385 
Field Sales Office NJ Haddonfield Intl India, Bombay 

Tritek Sales, 609-429-1551 Zenith Technologies, Ltd., TEL: 91-22-494-6027 
Literature: NJ Mt. Laurel Intl India, New Delhi 

Field Sales Office Harris Semiconductor, 609-727·1909 
NJ Rahway l.G.E. (India), Ltd., TEL: 91-11-644-4393 

Price and Delivery: Harris Semiconductor, 201-381-4210 Intl Israel, Tel Aviv 
Field Sales Office NM Albuquerque Aviv Electronics, TEL: 972-3-544-7262 

Plice an Order: Compass Mktg. & Sales Inc., 505·344·9990 Intl Italy, Cinisello Balsamo (Ml) 

Field Sales Office NY Clark Mills Harris Semiconductor, TEL: 39-2-2620761, 
KLM Garner, 315-853-6126 39-2-2620797 

Follow up on Order: NY E. Amherst Intl Japan, Tokyo 
Field Sales Office Foster & Wagner, Inc., 716-688-7864 Harris K.K. Sales (HQ), TEL: 81-3·345-8911 

All Other Information: NY Endicott Intl Korea, Seoul 

Marketing Communications ......... 407-724-3739 Foster & Wager, Inc., 607-748-5963 lnhwa Co. Ltd., TEL: 822·554-7341 
NY Great Neck Intl Korea, Seoul 

Sales Office & Representatives 
Trionic Assoc. Inc., 516-466-2300 Panwest Co., Ltd., TEL: 822-.552-0341 

NY Liverpool Intl Korea, Seoul 

AL Huntsville 
Foster & Wager, Inc., 315-457-7954 Harris Semiconductor YH, TEL: 

NY Pittsford 82-2-551-0931/4 
Harris Semiconductor, 205-883-2791 KLM Garner, 716-381-8350 Intl Netherlands, Helftheuvelweg 

AL Huntsville NY Rochester TME, TEL: 31-73-22-10-10 
CSR Elec., 205-533-2444 Foster & Wagner, Inc., 716-385-7744 Intl Norway, Asker 

AZ Phoenix NC Charlotte Hans H. Schive A/S, TEL: 47-2-90-09-00 
Compass Mktg. & Sales, Inc., 602-966-0635 CSR Elec., 704-847·5806 Intl Portugal, Lisbon 

CA Auburn NC Durham Cristalonica Componentes De Radio E Televisao 
Ewing Foley, Inc., 916-885-6591 Harris Semiconductor, 919-544-5111 Lda, TEL: 351-1·53-46·31 

CA Costa Mesa NC Raleigh Intl Singapore 
Harris Semiconductor, 714-433-0600 CSR Elec., 919-878-9200 Harris Semiconductor Pte Ltd., TEL: 

CA Los Angeles 
OH Cincinnati 65-345-2533 

Glesting&Assoc., 513-385-1105 
Harris Semiconductor, 213-649-4752 OH Cleveland Intl Spain, Madrid 

CA Milpitas Glesting & Assoc., 216-261-9705 
Elcos S.A., TEL: 34-1-541-69-18 

Harris Microwave Semiconductor, 408433-2222 OH Columbus Intl Sweden, Huddinge 

CA San Diego Glesting & Assoc., 614-459-4800 AMCO, TEL: 46-8-97-90-20 

CK Assoc., 619-279-0420 OK Tulsa Intl Sweden, Sollentuna 

CA San Jose Nova Marketing, 918-660-5105 Harris Semiconductor, TEL: 46-8-623-5220 

Harris Semiconductor, 408-922-0977 OR Portland Intl Switzerland, Zurich 

CA Scotts Valley Northwest Mktg. Assoc., 503-620-0441 BASIX fur ElektronikAG, TEL: 41-1-276-11-11 

Gray & Steward Inc., 408-439-8905 PA Pittsburgh Intl Taiwan, Taipei 

CA Tustin Glesting & Assoc., 412-828-3553 Harris Semiconductor, TEL: 886-2-716-9310 

Youngwirth & Olenick Assoc., 714-838-5144 TN Knoxville Intl Turkey, Istanbul 
CSR Elec., 615-689-7911 EMPA, TEL: 90-1-143-62-12 

CA Woodland Hills TX Austin Intl United Kingdom, Ireland 
Harris Semiconductor, 818-992-0686 Stillhouse Canyon Off. Pk., 512-343-2321 Laser Electronics, TEL: 353-427-3165 

co Englewood TX Dallas Intl United Kingdom, Lanarkshire 
Compass Marketing, 303-721-9663 Harris Semiconductor, 214-733-0800 Stuart Electronics Ltd., "'.'~L: 44-555-51572 

CT Wallingford TX Dallas Intl United Kingdom, Surrey 
Advanced Tech. Sales, 203-284-0838 Nova Mktg., 214-750-6082 Harris Semiconductor, TEL: 44-276-686-886 

FL Indian Rocks Beach TX Houston Intl West Germany, Altenreit 
Harris Semiconductor, 813-595-4030 Stillhouse Canyon Off. Pk., 713-988-6082 Klaus Theurer, TEL: 49-7127-33427 

FL Melbourne UT Salt Lake City Intl West Germany, Meunchen 
Harris Semiconductor, 407 -724-3576 Harris Markting, 801974-5155 Fink Handeisvertretungen, TEL: 49-89-6097-004 

GA Atlanta Intl West Germany, Michelstadt 
CSR Elec., 404-396-3720 Ecker Michelstadt GmbH, TEL: 49-6061-2233 
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Harris Semiconductor {Cont'd) CA Woodland Hills MA Franklin 
Hamilton/Avnet, 818-700-6545 Falcon Electronics, 508-520-0323 

Intl West Germanf, Muenchen co Englewood MA Norwood 
Harris Semiconductor, TEL: 49-89-63813-0 Anthem Electronics, 303-790-4500 Gerber, 617-769-6000 

lnH West German,, Nottuln·Darup . co Englewood MA PeabodJ 
Erwin W. Hildebrandt, TEL: 49-2502-6065 Hall-Mark, 303-7!lp-1662 Hamilton/Avnet, 508-531-7430 

lnH West Germanf, Ostfildern co Englewood MA Wilmington 
Harris Semiconductor, TEL: 49-711-45-40-01-04 Hamilton/Avnet, 303-799-0663 Schweber Elctms., 617-275-5100 

lnH West Germanf, Quickborn co Englewood MA Wilmington 
Harris Semiconductor, TEL: 49-4106-5002-04 Schweber, 303· 799-0663 Anthem, 508-657-5170 

Intl Yugoslavia, Ljubljana co Thornton Ml Grandville 
Avtotehna, TEL: 38-61-552·341 Wyle Labs, 303-457-9953 Hamilton/Avnet, 616-531-0345 

CT .Cheshire Ml Livonia 

Distributors 
Hall-Mark, 203-271-2844 Schweber Elctrns., 313-525·8100 

CT Dan bur, 1111 Livonia 

AL Huntsville. Hamilton/ Avnet, 203· 797 ·2854 Hall-Mark, 313-462·1205 
CT Milford Ml Novi Hall'Mark/Huntsville, 205-837 ·8700 Falcon Electronics, 203-878-5272 Hamilton/Avnet, 313-347-4270 AL Huntsville CT Oxford MN Eden Prairie Hamilton/Avnet, 205-837-7210 Schweber Elctrns., 203-264-4700 Hall-Mark, 612·941·2600 AL Huntsville CT Water bur, MN Eden Prairie Sch weber Elctrns., 205-895-0480 Anthem, 203·575·1575 Anthem, 612-944-5454 AZ Chandler FL Altamonte Springs MN Edina Hamilton/Avnet, 602-961-6411 Schweber, 407-331-7555 Schweber Elctms., 612-941-5280 

AZ Phoenix FL CasselberrJ MN Minnetonka Hall-Mark Elctrns., 602-437-1200 Hall-Mark, 407-830-5855 Hamilton/Avnet, 612-932-0600 
AZ Phoenix ·FL Ft. Lauderdale MO Chesterfield Wyle Labs, 602-437-2088 Hamilton/Avnet, 305-979-2802 Hamilton/Avnet, 314-537-1600 
AZ Tempe FL largo MO Earth CitJ Anthem Electronics, 602-966-6600 Hall-Mark, 813-541-7440 Hall-Mark, 314-291·5350 
AZ Tempe FL Pompano Beach MO Earth CitJ Schweber, 602-431-0030 Hall-Mark, 305-971-9280 Schweber, 314-739-0526 
CA Calabasas FL Pompano Beach NH Manchester 

Wyle Labs, 818-880-9000 Schweber, 305-977-7511 Hamilton/Avnet, 603-624-9400 
CA ·calabasas FL St. Petersburg NH Manchester 

·Schweber, 818-320-8090 Hamilton/Avnet, 813-573-3930 Schweber, 603-625-2550 
CA Chatsworth FL Winter Park NJ Cherry Hill 

Anthem Electronics, 818-700-1000 Hamilton/Avnet, 407-657-9018 Hamilton/Avnet, 609-751-2536 
CA Chatsworth GA Duluth NJ Fairfield 

Hall-Mark, 818-773-4500 Hall-Mark, 404-623-4000 Hamilton/Avnet, 201-575-3390 
CA Costa Mesa GA Norcross NJ Mt. Laurel 

Hamilton/Avnet, 714-641-4100 Hamilton/ Avnet, 404-44 7-7523 Schweber, 609-273-7900 
CA Costa •esa GA Norcross NJ MT. Laurel 

Hamilton/Avnet, 714-754-6111 Schweber Elctrns., 404-446-5842 Hall-Mark, 609-235-1900 
CA Culver CitJ IL Bensenville NJ Parsippany 

Hamilton/Avnet, 213-558-2000 Hamilton/ Avnet, 708-860-8566 Hall-Mark, 201-515-3000 
CA E. Irvine IL Chicago NJ Pinebrook 

Anthem Electronics, 714-768-4444 Newark, 312-784-5100 Schweber Elctrns., 201-227-7880 
CA Gardena IL Schaumburg NJ Pinebrook 

Hamilton/Avnet, 213-217-6700 Schweber Elctms., 708-330-2888 Anthem Electronics, 800-359-3513 
CA Irvine IL Schaumburg NM Albuquerque 

Schweber Elctms., 714-863-0200 Anthem, 708-884-0200 Hamilton/Avnet, 505-765-1500 
CA Irvine IL Wooddale NY Com mack 

Wyle Labs, 714-863-9953 Hall-Mark, 312-860-3800 Anthem Electronics, 516-864-6600 
CA Irvine IN Carmel NY East Syracuse 

Hall-Mark, 714-727-6000 Hamilton/Avnet, 317-844-9333 Hamilton/Avnet, 315-437-6602 
CA Rancho Cordova IN Indianapolis NY Fairport 

Wyle Labs, 916-638-5282 Schweber, 317-843-1050 Hall-Mark, 716-425-3300 
CA Rocklin IN Indianapolis NY Hauppauge 

Hall-Mark, 916-624-9781 Hall·Mark, 317-872-8875 Hamilton/Avnet, 516-434-7490 
CA Rocklin IA Cedar Rapids NY Hauppauge 

Anthem, 916-624-9744 Schweber, 319-362-1791 Falcon Electronics, 516-724-0980 
CA Roseville IA Cedar Rapids NY Hauppauge 

Hamilton/Avnet, 916-781-6614 Hamilton/Avnet, 319-362-4757 Schweber, 516·231·2500 
CA San Diego KS Lenexa NY Rochester 

Anthem Electronics, 619-453-9005 Hall-Mark, 913-888-4747 Hamilton/Avnet, 716-475-9130 
CA San Diego KS Lenexa NY Rochester 

Hall-Mark Elctrns., 619-268-1201 Hamilton/ Avnet, 913-541·7924 Schweber Elctrns., 716-424-2222 
CA San Diego KS Overland Park NY Ronkonkoma 

Hamilton/Avnet, 619-571-7525 Schweber, 913-492-2922 Hall-Mark, 516-737-0600 
CA San Diego KY Lexington NY Westbur, 

Wyle Labs, 619-565-9171 Hamilton/Avnet, 606-259-1475 Schweber, 516-334-7474 
CA San Diego MD Baltimore NY Westbur, 

Schweber, 619-495-0015 Falcon Electronics, 301-247-5800 Hamilton/Avnet, 516-997-6868 
CA San Jose MD Columbia NC Charlotte 

Anthem Electronics, 408-452-2287 Hall-Mark, 301-988-9800 EMC, 704-394-6195 
CA San Jose MD Columbia NC Raleigh 

Hall-Mark Electronics, 408-432-4000 Hamilton/Avnet, 301-995-3528 Schweber Electronics, 919-876-0000 
CA San Jose MD Columbia NC Raleigh 

Schweber Elctrns., 408-432-7171 Schweber Elctrns., 301-596-7800 Hall-Mark, 919-878-0712 
CA Santa Clara MD Columbia NC Raleigh 

Wyle Labs, 408-727-2500 Anthem, 301-995-6640 Hamilton/Avnet, 919-878-0819 
CA SunnJVale MA Billerica OH Beachwood 

Hamilton/Avnet, 408-743-3300 Hall-Mark, 617-667-0902 Schweber Elctrns., 216-464-2970 
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Harris Semiconductor (Cont'd) WI New Berlin Intl New Zealand 
Schweber, 414-784-9020 Professional Electronics Ltd., TEL: 852-7236339 

OH Columbus WI New Berlin Intl New Zealand, Porirua 
Hamilton/Avnet, 614-882-7389 Hall-Mark, 414-797-7844 AWA New Zealand, Ltd., TEL: 64-4-375-069 

OH Columbus WI Waukesha Intl Norway, Asker 

EMC, 614-299-4161 Hamilton/Avnet, 414-784-4518 Hans H. Schive A/S, TEL: 47-2-900-900 

OH Dayton Can Alberta, Calgary Intl Philippines, Manila 

Hamilton/Avnet, 513-439-6700 
ITI Multicomponents, 403-273-2780 Crystalsem, Inc., TEL: 632-79-05-29 

Can British Columbia, Burnaby Intl Portugal, Lisbon 
OH Dayton Hamilton/Avnet, 604-420-4101 Cristalonica Componentes De Radio E Televisao, 

Schweber, 513-439-1800 Can British Columbia, Vancouver Lda, TEL: 351-1-53-46-31 
OH Highland Hghls ITI Multicomponents, 604-291-8866 Intl Singapore 

EMC, 216-442-3441 Can Manitoba, Winnipeg B.B.S. Electronics PTE, Ltd., TEL: 65-2940939 
OH Solon ITI Multicomponents, 204-786-8401 Intl Singapore 

Hall-Mark, 216-349-4632 Can Ontario, Concord Device Electronics PTE, Ltd., TEL: 65-2986455 
OH Solon ITI Multicomponents, 416-736-1144 Intl Spain, Madrid 

Hamilton/Avnet, 216-349-5100 Can Ontario, Edmonton Amitron S.A., TEL: 34-1-542-09-06 
OH Worthington ITI Multicomponents, 800-332-8387 Intl Spain, Madrid 

Hall-Mark, 614-888-3313 Can Ontario, Mississauga Kontron S.A., TEL: 34-1-358-18-35 

OK Tulsa Hamilton/Avnet, 416-677 · 7432 Intl Sweden, Englundagagen 
Schweber, 918-622-8000 Can Ontario, Nepean AB Nordqvist & Berg, TEL: 46-8-764-67-10 

OK Tulsa Hamilton/Avnet, 613-727-7501 Intl Sweden, Haegersten 
Hamilton/Avnet, 918-252-7297 Can Ontario, Nepean Martinsson Elektronik AB, TEL: 46-8-744-03-00 

OK Tulsa ITI Multicomponents, 613-596-6980 Intl Switzerland, Zurich 

Hall-Mark, 918-254-6110 Can Quebec, St. Laurent BASIX fur Elektronik AG, TEL: 41-1-276-11-11 

OR Beaverton 
ITI Multicomponents, 514-436-9555 Intl Taiwan, Taipei 

Anthem Electronics, 503-643-1114 
Can Quebec, St. Laurent Galaxy Far East Corp., TEL: 886-2-705-7266 

Hamilton/Avnet, 514-335-1000 Intl Taiwan, Taipei 
OR Beaverton Intl Australia, Artarmon Sertek Intl, Inc., TEL: 886-2-501-0055 

Wyle Labs, 503-643-7900 Premark Electronics PTY Ltd., TEL: Intl Taiwan, Taipei ROC 
OR Beaverton 61-2-906-1300 TECO Enterprise Co., ltd., TEL: 886-2-776-6920 

Hamilton/Avnet, 503-627-0201 Intl Belgium, Brussells Intl Thailand, Bangkok 
OR Beaverton lnelco Belgium S.A., TEL: 32-2-244-28-11 Grawinner Co., Ltd., TEL: 662-271-2493 

Almac, 503-629-8090 Intl Finland, Espoo Intl Turkey, Istanbul 
PA Horsham Yleiselektronlikka OY, TEL: 358-0-452-16-22 EMPA, TEL: 90-1-143-62-12 

Anthem Electronics, 215-443-5150 Intl France, Antony Intl United Kingdom, Berkshire 
PA Pittsburgh Almex, TEL: 31-1-40-96-54-00 Macro Marketing Ltd., TEL: 44-628-604422 

Schweber, 412-963-6804 Intl France, Antony Cedex Intl United Kingdom, Berkshire 
PA Pittsburgh CCI Electronique, TEL: 33-1-46-66-21-82 Micromark Electronics Ltd., TEL: 44-628-76-176 

Hamilton/Avnet, 412-281-4150 Intl France, Bagneux Intl United Kingdom, Essex 

TX Austin RTE Composants, TEL: 33-1-49-65-27-00 STC Electronic Service, TEL: 44-279-62-67-77 

Hall-Mark, 512-258-8848 Intl France, Sevres Intl United Kingdom, Hampshire 

TX Austin 
Tekelec Airtronic S.A., TEL: 33-1-45-34-75-35 MTL Microtechnology, TEL: 44-420-88022 

Hamilton/Avnet, 512-837-8911 Intl Greece, Athens Intl United Kingdom, Hertfordshire 
Semicon Co., TEL: 30-1-32-53-626 Access Electronic Components Ltd., TEL: 

TX Austin Intl Hong Kong, Kowloon 44-462-48-08-88 
Wyle Labs, 512-345-8853 Willas Co., Ltd., TEL: 852-3-414281 Intl United Kingdom, Kent 

TX Austin Intl Hong Kong, Kowloon Jermyn Distrib., TEL: 44-732-45-01-44 
Schweber, 512-339-0088 Karin Electronic Supplies Co. Ltd., TEL: Intl United Kingdom, Oldham 

TX Dallas 852-3-898252 Die Tech. Ltd (Chip Distrib), TEL: 
Hamilton/Avnet, 214-404-9906 Intl Hong Kong, Kwai Chung 44-61-626-3827 

TX Dallas Electrocon Products, Ltd., TEL: 0-481-6022 Intl United Kingdom, Oxfordhsire 
Schweber Elctrns., 214-247-6300 Intl Hong Kong, Wanchai Thame Components, Ltd., TEL: 44-844-261188 

TX Dallas Dowell Industrial, TEL: 852-5-8315731 Intl United Kingdom, W. Yorkshire 
Hall-Mark, 214-553-4300, 214-343-5000 Intl Israel, Tel-Aviv Farnell Electronic Components, TEL: 

TX Houston Aviv Electronics, TEL: 972-3-544-7262 44-532-79101 
Hall-Mark, 713-781-6100 Intl Italy, Assago Intl West Germany, Flinlbek 

TX Houston Eurelettronica Spa, TEL: 39-2-488-00-22 Salzgitter Electronic GmbH, TEL: 49-4347-9080 

Schweber Elctrns., 713-784-3600 Intl Italy, Milano Intl West Germany, Limburg 

TX Houston Lasi Elettronica Spa, TEL: 39-2-66101370 Jermyn GmbH, TEL: 49-6431-508-0 

Wyle Labs, 713-879-9953 Intl Italy, Milano Intl West Germany, Muenchen 

TX Richardson Silverstar Ltd., TEL: 39-2-661251 Bit-Electronic AG, TEL: 49-89-41-80-07-0 

Anthem, 214-238-7100 Intl Italy, Milano Intl West Germany, Muenchen 

TX Richardson Kontron SpA, TEL: 39-2-50-721 Sasco GmbH, TEL: 49-89-46-110 

Wyle Labs, 214-235-9953 Intl Japan, Kanagawa Intl West Germany, Pirmasens 

TX Staford 
Japan Macnics Corp., TEL: 045-939-6116 lndeg lndustrie Elektronik GmbH, TEL: 

Intl Japan, Tokyo 49-6331-94-065 
Hamilton/Avnet, 713-274-9336 Okura Electronics Co. Ltd., TEL: 03-564-6871 Intl West Germany, Quickborn 

UT Sall Lake City Intl Japan, Tokyo ECS Hilmar Frehsdorf GmbH, TEL: 
Hamilton/Avnet, 801-972-4300 Hakuto Co., Ltd., TEL: 03-597-8910 49-4106-70050 

UT Salt Lake City Intl Japan, Tokyo Intl West Germany, Quickborn 
Anthem Electronics, 801-973-8555 Micron, Inc., TEL: 03-796-1860 Alfred Neye Enatechnik GmbH, TEL: 

UT West Valley City Intl Japan, Tokyo 49-4106-61-20 
Wyle Labs, 801-974-9953 Jepico Corp., TEL: 03-348-0611 Intl West Germany,Frankfurt 

WA Bellevue Intl Japan, Tokyo Spoerie Electronic KG, TEL: 49-6102-30-41 
Almac, 206-643-9992 Takachiho Koeki Co., Ltd., TEL: 03-355-6695 

WA Bothell Intl Korea, Seoul Harris Microwave Semiconductor 
Anthem Electronics, 206-483-1700 lnhwa Co., Ltd., TEL: 822-554-7341 

WA Redmond Intl Korea, Seoul Harris Microwave Semiconductor 
Hamilton/Avnet, 206-881-6697 KumOh Electric Co., Ltd., TEL: 822-279-3614 1530 McCarthy Blvd. 

WA Redmond Intl Korea, Seoul Milpitas, California 95035 

Wyle Labs, 206-881-1150 Naewae Electric Co., Ltd., TEL: 822-717-7363/5 408-433-2222 

WA Seattle Intl Netherlands, Eindhoven FAX: 408-432-3268 

Hall-Mark, 1-800-548-3976 Aurlema Nederland BV, TEL: 31-40-81-65-65 

WA Spokane 
Almac, 509-924-9500 
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Hewlett-Packard Sales Office & Representatives Can Ontario, Richmond 
Gidden-Morton Assoc., 613-838·4480 

Hewlett-Packard,Logic Systems Division AL Huntsville Can Quebec, St. Laurent 
P.O. Box 617 CSR Electronics, 205·533·2444 Gidden-Morton Assoc., 514-335·9572 
Colorado Springs, Colorado 80901·0617 AZ Phoenix Intl Hong Kong 
303-590· 7788 Sanford Sales Inc., 602·957-3570 Hyundai Electronics America, TEL: 

CA Chula Vista 852·5·442743 
Racal-Rebac Solano Electronica SA DE CV, 619·482·1905 Intl Japan, Tokyo 

CA Gardena Hyundai Electronics America, TEL: 
Racal·Rebac Hyundai Electronics America, 213-324-9811 81·3-211·4701/8 
1000 Wyckoff Ave. CA La Mirada Intl Singapore 
Mahwah, New Jersey 07430 Select Electronics, 714-739-8891 Hyundai Electronics America, TEL: 
20 l ·848-8000 CA San Diego 65·224·3465/9 

Wiley Co, 619·453·9018 Intl Taiwan, Taipei ROC 
Hilevel Technology CA San Jose Hyundai Electronics America, TEL: 

Hyundai Electronics America, 408-473-9262 886·2-542-9333 
Hilevel Technology, Inc. CA San Jose Intl United Kingdom, London 
31 Technology Drive Eclipse Sales, 408-437 · 7575 Hyundai Electronics America, TEL: 
Irvine, California 92718 co Englewood 44-1·741-1531 
714 727-2100, 1·800-HILEVEL Thorson Rocky Mountain Inc., 303-799-3435 

Hitachi 
CT Stratford Distributors 

Vista Assoc., 203-375·5456 

Hitachi America, Ltd. 
FL Maitland AZ Scottscale 

EIR Inc., 407·660-9600 Aved Electronics, 602-951·9788 
2210 O'Toole Ave. GA Atlanta CA Irvine San Jose, California 95131 CSR Electronics, 404·396-3720 l.E.C. Integrated Electronics Corp. 408-435-8300 
TELEX: 17-1581 IL Benson ville CA Sacramento 
TWX: 910-338-2103 Hyundai Electronics America, 312·860·6406 l.E.C. Integrated Electronics Corp., 

IL Itasca 916·424·5297 

Holt Integrated Circuits Janus, Inc., 312-250-9650 CA San Jose 
IN Indianapolis Compass Components, 408-432·7575 

Holt, integrated Circuits, Inc. Luebbe Sales, 317·845-7389 CA San Jose 
9351 Jeronimo Road MD Columbia All American Semiconductor, 408-943-1200 
Irvine, California 92718 Third Wave Solutions, Inc., 301-290-5990 CA San Jose 
714·859·8800 MA Marlboro ALMO Electronics, 408-436-8822 
TELEX: 182704 Vista Assoc., 508-481-9277 CA Santa Ana 
FAX: 714·859·9643 MA Natick ALMO Electronics, 714-757-0444 

Hyundai Electronics America, 508-650-1025 CA Santa Clara 
Sales Office & Representatives Ml Benton Harbor Cypress Electronics, 408-988-8900 

PTR/Mc Nabe, 616·925-2166 CA Torrance 
WA USA Ml Coloma All American Semiconductor, 213-320-0240 

Advanced Electronics Resources, Fax PTR, 616·468·3308 
CA Westlake Village 

206· 788·8072 MN Minneapolis Jaco Electronics, 805·495·9998 
Intl International PSI, 612·944·8545 co Denver 

lnfratech, TEL: TLLX: 841213531 INFH D NJ Fairfield 
l.E.C. Integrated Electronics Corp., Phase Four Technical 

Intl International NJ Paramus 303-292·6121 
Fenner Elektronik, TEL: FAX: 0114161985608 Hyundai Electronics America, 201-262·7770 co Englewood 

Intl Israel NY Great Neck NEP Electronics, 303·799-9898 
STG, TEL: FAX: 0119723 2343 09 Phase Four Tech. Reps, 516-482-1790 co Englewood 

NC Raleigh Cypress Electronics, 303-792·5829 
Honeywell CSR Electronics, 919·878·9200 co Wheat Ridge 

OH Cincinnati Aved Inc., 303-422-1701 
Honeywell Luebbe Sales, 513·530-0600 CT Bridgeport 
Solid State Electronics Center OH Cleveland Millenium Electronics, 203-372-2037 
12001 State Highway 55 Luebbe Sales, 216·333-0425 CT Meridian 
Plymouth, Minnesota 55441 

OH Columbus Jaco Electronics, 203-235· 1422 
612·541·2088 

Luebbe Sales, 614-431-0474 CT Wallingford FAX: 612-541-2504 
OH Dayton ALMO, 203·269·6801 

Hughes Luebbe Sales, 513·294-0426 FL Miami 
OR Beaverton All American Semiconductor, 305·621-8282 

Hughes Aircraft Co. Quest Marketing, Inc., 503-641·7377 FL Tampa 
Semiconductor Products Center PA Pittsburgh Jaco Electronics, 800· 776-5226 

500 Superior Ave. M/S 81250 Luebbe Sales, 412-364·0490 GA Norcross 
NewportBeach, California 92663 PA Westchester Jaco Electronics, 404-449-9508 
714-759·2727 TCA Inc., 215·692-6853 IL Bensenville 
FAX: 714·759·2913 TN Knoxville Voyager Electronics, 312-860·1300 

CSR Electronics, 615-689·7911 IL Hoffman Estates 
Hyundai TX Austin l.E.C. Integrated Electronics Corp., 

Comptech Sales Inc., 512-343·0300 312-843·2040 
Hyundai Electronics America TX Dallas IL Lisle 
Semiconductor Division Norcom, 214·386·4888 Components Inc., 312·852-7707 
166 Baypointe Parkway TX Dallas IL Schaumburg 
San Jose, California 95134 Hyundai Electronics America, 214·77D-1930 QPS Electronics Inc., 312-884-6620 
408-473-9200 UT Salt Lake City IL Wooddale 
TELEX: 278841 HEA UR Thorson Rocky Mountain Inc., 801-973·7969 NEP Electronics, 312-595·8500 
FAX: 408-943-9567 WA Renton IN Carmel 

Quest Marketing, Inc., 206-228·1373 Allex Electronics, 317 -848-1323 
WI Waukesha MD Columbia 

Janus, Inc., 414-542-7575 Jaco Electronics, 301-995·6620 
Can Ontario, Mississauga MD Jessup 

Gidden·Morton Assoc., 416-671·8111 ALMO, 301·953-2566 
MD Rockville 

All American Transistor, 301-251-1205 
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Hyundai (Cont'd) Can Ontario, Nepean FL Melbourne 
Carsten Electronics, 613-726-9250 Graham Assoc. Inc., 407-773-6631 

MA Marlboro Can Ontario, Scarborough FL Palm Beach 
Now Electronics, 508-872-5876 Carsten Electronics, 416-495-7705 Graham Assoc. Inc., 407-656-9369 

MA Tewksbury Can Quebec, St. Laurent FL Winter Garden 
Jaco Electronics, 508-640-0010 Carsten Electronics, 514-334-8321 Graham Assoc. Inc., 407-656-9369 

MA Wakefield GA Norcross 
All American Semiconductor, 617-256-2300 Electronic Sales, Inc., 404-448-6554 

MA Westwood IBM IL Northbrook 
ALMO, 617-329-2555 Dolin Sales Company, 708-498-6770 

MA Westwood IBM IN Carmel 
Worldtronics Corp., Inc., 617-769-2344 Electrical Design Product Support Giesting & Associates, 317-844-5222 

MN Eden Prairie 1503 LBJ Freeway 6th Floor IA Cedar Rapids 
All American Semiconductor, 612-944-2151 Dallas, Texas 75234 Dytronix, Inc., 319-377-8275 

MN Fridley 214-406-7232 KS Leawood 
Voyage Electronics, 612-571-7766 Dytronix, Inc., 913-339-6333 

NJ E. Brunswick KS Wichita 
ALMO, 201-613-0200 Dytronics, Inc., 316-838-0884 

NJ Moorestown IC DESIGNS MD Columbia 
Marlac Electronics, 609-234-4200 Third Wave Solutions, 301-290-5990 

NY Hauppauge IC DESIGNS MN Minneapolis 
Jaco Electronics, 516-273-5500 12020 ! 13th Avenue N.E. Professional Sales for Ind., 612-944-8545 

NY Hollbrook Kirkland, Washington 98034 MO Bridgeton 
Microgenesis, 516-472-6000 

206-821-9202 Dytronix, Inc., 314-291-4777 

NY Mt. Vernon 
FAX: 206-823-8898 NH Salem 

Janesway Electronics, 914-699-6710 Integrated Tech., Inc., 603-898-6333 

N.Y Rochester NJ Mahwah 
CAM RPC, 716-427-9999 IKOS Systems N.E. Components Co., 201-825-0233 

NY Ronkonkoma NM Albuquerque 
All American Semiconductor, 516-981-3935 IKOS Systems, Inc. S & S Technical, Inc., 505-255-5599 

NC Raleigh 145 North Wolfe Road NY East Rochester 
Jaco Electronics, 919-876-7767 Sunnyvale, California 94086 Empire Technical Assoc., Inc., 716-381-8500 

OH Cincinnati 408-245-1900 NY Skaneateles 
Schuster Electronics, 513-489-1400 Empire Technical Assoc., Inc., 315-685-3077 

OH Cleveland NY Smithtown 
CAM RPC, 216-461-4700 

ILC Data Device 
North East Components Co., 516-724-0310 

OH Twinsberg NC Cary 
Schuster Electronics, 216-425-8134 ILC Data Device Corp. 

Electronic Sales, Inc., 919-467-8486 

OH Westerville 105 Wilbur Place NC Charlotte 
CAM RPC Bohemia, New York 11716 Electronic Sales, Inc., 704-543-8705 

OK Tulsa 516-567-5600 NC Raleigh 
Jaco Electronics, 918-664-8812 FAX: 516-567-7358 lnova Sales (Eastern Area), 919-870-6830 

OR Beaverton OK Tulsa 
l.E.C. Integrated Electronics Corp., Quad States Sales & Mktg., 918-742-4277 
503-641-1690 OR Tigard 

PA Mars lnova Microelectronics Electronic Component Sales, 503-245-2342 
ALMO, 412-776-9090 PA Pittsburg 

PA Pittsburgh lnova Microelectronics Corp. Giesting & Associates, 412-828-3553 
CAM RPC, 412-782-3770 2220 Martin Avenue TX Austin 

PA Trevose Santa Clara, California 95050 Quad States Sales & Mktg, 512-338-2125 
ALMO, 215-953-2800 408-980-0730 TX Dallas TELEX: 510-601-8887 TX Addison FAX: 408-980-1805 Quad States Sales & Mktg., 214-669-8567 
Jaco Electronics, 214-733-4300 TX Su garland 

TX Austin Quad States Sales & Mktg., 713-242-9884 
Omni Pro Electronics, 512-794-9200 UT Salt Lake City 

TX Austin Sales Office & Representatives Harris Marketing Inc., 801-974-5155 
Jaco Electronics, 512-835-0220 VA Charlottesville 

TX Dallas AL Huntsville Third Wave Solutions, 804-974-7575 
Omni Pro Electronics, 214-233-0500 Electronic Sales, Inc., 205-533-1735 WA Mercer Island 

TX Richardson AZ Scottsdale Electronic Components Sales, 206-232-9301 
All American Semiconductor, 214-231-5300 Fred Board & Assoc., 602 -994-9388 WI Glendale 

TX Richardson AZ Tuscon Dolin Sales Company, 414-482-1111 
Janesway Electronics, 214-437-5125 Fred Board &Associates, 602-299-1503 Can Ontario, Kanata 

TX Sugarland AR J-Squared Tech. Inc., 613-592-9540 
Jaco Electronics, 713-240-2255 See Dallas, TX (Quad State Sales & Mktg.) 

UT Salt Lake City CA Milpitas Distributors 
Aved Inc., 801-975-9500 Marcon Sales Inc., 408-263-3660 

UT Salt Lake City CA Newport Beach CA Fountain Valley 
l.E.C. Integrated Electronics Corp., Plustronics, 714-476-8009 Bell Microproducts, 714-963-0667 
801-977-9750 CA Sherman Oaks CA Milpitas 

WA Bellevue Plustronics, 818-995-8908 Bell Microproducts, 408-434-1150 
l.E.C. Integrated Electronics Corp., CA Solana Beach MA Wilmington 
206-455-2727 Spinnaker Sales of San Diego, 619-792-4800 Bell Microproducts, 508-656-0222 

WA Redmond co Colorado Springs NM Albuquerque 
Jaco Electronics, 206-881-9700 Colorado Springs Div., 719-531-6611 Alliance Electronics, 505-292-3360 

WA Redmond CT N. Haven Intl Denmark, Herlev 
Priebe Electronics-ALL OR/WA, 206-881-2363 Conntech, 203-234-0577 Nordisk Electronik AG, TEL: 45-2-84-20-00 

WI Milwaukee DE Dresher, Pennsylvania Intl Finland, Helsinki 
Progressive Image, 414-321-4722 CMS Marketing, 215-885-4424 Fintronics, TEL: 011-90-692-6022 

WI New Berlin FL Largo Intl France, Rungis Cedex 
NEP Electronics, 414-785-9100 Graham Assoc. Inc., 813-539-6779 Newtek, TEL: 331-4687 -2200 

Can British Columbia, Surrey Intl Israel, Holon 
Carsten Electronics SegTec, TEL: 972-3-556-7458 
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lnova Microelectronics (Cont'd) NJ East Hannover MN Eden Prairie 
Cooper, Simon, Emtec, 201·428;0600 Cypress Electronics, 612-934-2104 

Intl Italy, Milano NY Franklin Square NJ Marlton 
Silverstar Ltd Spa, TEL: 39-02-661251 Cooper, Simon, Emtec, 516-489-0404 Nu Horizons, 609-596-1833 

Intl Japan, Tokyo NY Syracuse NJ Pine Brook 
Nagase, TEL: 81-3665-3662 T-Squared, 315-463-8592 Nu Horizons, 201-822•8300 

Intl Sweden, Kista NY Victor NY Amityville 
Nordisk Electronik, TEL: 46-8-703-46-30 T-Squared, 716-924-9101 Nu Horizons, 516-226-6000 

Intl United Kingdom NC Huntersville NY East Rochester 
Silicon Concepts LTD, TEL: 44-0428-77617 /8 Glen White Associates, 704-875-3777 Nu Horizons, 716-248-5980 

Intl W. Germany, Gopplingen NC Raleigh NY Mount Vernon 
Milgray Electronics GmbH, TEL: 49-7161-6720-0 All American, 914-699-2224 

Glen White Associates, 919-848-1931 NY Ronkonkoma 
Integrated Circuit Systems 

OH Cincinnati All American, 516-981-3935 
G & H Sales, 513-272-0580 OR Beaverton 

Integrated Circuit Systems, Inc. OR Beaverton IEC, 503-641-1690 
2626 Van Buren Ave., P.O. Box 968 Quest Marketing, 503-641-7377 OR Portland 
Valley Forge, Pennsylvania 19482-0968 PA Sellersville Cypress Electronics, 503-223-8900 
215-666-1900 Tech-Com Marketing, 215-723-0820 TX Dallas 
FAX: 215-666-1099 TN Gray Cypress Electronics, 214-869-1435 

Glen White Associates, 615-477-8850 TX Richardson 
Integrated CMOS Systems TX Dallas All American, 214-231-5300 

M-Rep, 214-484-5711 UT Salt Lake City 
Integrated CMOS Systems, Inc. TX Houston IEC, 801-977-9750 
440 Oakmead Parkway M-Rep, 713-988-7613 WA Bothell 
Sunnyvale, California 94086 UT Murray Cypress Electronics, 206-483-1144 
408-735-1550 Elcom Inc., 801-262-2400 WA N.E. Bellevue 

VA Lynchburg IEC, 206-455-2727 
Integrated Device Tectmology Glen White Associates, 804-385-6110 Intl England, Hants 

WA Belleview Force Technology, TEL: 0734-342991 
Integrated Device Technology, Inc. Quest Marketing, 206-747-9424 Intl Israel, Tel Aviv 
3236 Scott Boulevard WI Milwaukee C.C.S. Technologies, TEL: 3-5405421 
Santa Clara, California 95054 

KMASales, 414-259-1771 Intl Japan, Tokyo 
408-727-6116 Motono lnt'I. Co., TEL: 03-404-750 
TWX: 910-338-2070 Intl Singapore 
FAX: 408 727,3468 Distributors United ComponentsjWearnes, TEL: 734-0600 

Hunstville 
Intl Taiwan, ROC, Taipei 

Integrated Logic Systems AL Jatron Electronics, Inc., TEL: 2-370152 
Cypress Electronics, 205-633-0783 

Integrated Logic Systems Inc. AZ Tempe Intel 
4445 Northpark Drive Cypress Electronics, 602-966-2256 
Colorado Springs, Colorado 80907 CA Buena Park Intel Corporation 
719-590-1588 Cypress Electronics, 714-404-0445 3065 Bowers Avenue 

CA Calabasas Santa Clara, California 95051 
Integrated Silicon Solution F /X Electronics, 818-592-0120 408-987-8080 

CA Irvine TELEX: 34-6372 
Integrated Silicon Solution Inc. ITI Multicomponents, 714-727-3001 TWX: 910-338-0026 
680 Almanor Avenue 
Sunnyvale, California 94086 CA San Diego 
408-733-4774 Cypress Elect'.onics, 619-535-0011 Sales Office & Representatives 
FAX: 408-245-4774 CA San Jose 

ITI Multicomponents, 408-453-1404 AL Huntsville 
CA San Jose Intel Corp., 205-830-4010 

Sales Office & Representatives All American, 408-943-1200 AZ Phoenix 

AL Huntsville CA Santa Clara Intel Corp., 602-869-4980 

Cypress Electronics, 408-988-8900 AZ Tucson 
Glen White Associates, 205-882-6751 Intel Corp., 602-299-6815 

AZ Phoenix CA Torrance CA Canoga Park 
Southwest Technical Sales, 602-893-1209 All American, 213-320-0240 

Intel Corp., 818-704-8500 
CA Irvine CA Woodland Hills CA El Segundo 

Spinnaker Sales, 714-261-7233 Cypress Electronics, 818-710-7780 Intel Corp., 213-640-6040 
CA San Jose co Denver CA Sacramento 

Silicon Valley Sales, 408-432-1967 IEC, 303-292-6121 Intel Corp., 916-920-8096 
CA Santa Clara co Englewood CA San Diego 

Pinnacle Sales, 408-249-7400 Cypress Electronics, 303-792-5829 Intel Corp., 619-292-8086 
CA Solana Beach co Westminster CA Santa Ana 

Spinnaker Sales, 619-792-4800 1TI Multicomponents, 303-451-8740 Intel Corp., 714-835-9642 co Denver CT CA Santa Clara 
Elcom Inc., 303-337-2300 Nu Horizons, 201-265-0162 Intel Corp., 408-986-8086 

FL Deerfield Beach FL Ft. Lauderdale co Colorado Springs 
Glen White Associates, 305-570-8545 Nu Horizons, 305-735-2555 Intel Corp., 719-594-6622 

FL Satellite Beach FL Miami i:o Denver 
Glen White Associates, 407-773-3614 All American, 305-621-8282 Intel Corp., 303-321-8086 

FL Tarpon Springs FL Sunrise CT Danbury 
Glen White Associates, 813-938-7557 All American, 305-572-7999 Intel Corp., 203-748-3130 

GA Norcross IL Bensenville FL Ft. Lauderdale 
Glen White Associates, 404-441-1447 Cypress Electronics, 708-350-2005 Intel Corp., 305-771-0600 

IL Arlington Heights MD Columbia FL Orlando 
KMA Sales, 708-398-5300 Nu Horizons, 301-995-6330 Intel Corp., 407-240-8000 

MD Towson MD Rockville FL St. Petersburg 
Glen White Associates, 301-321-7235 All American, 301-251-1205 Intel Corp., 813-577-2413 

MA North Reading MA Wakefield GA Norcross 
Alpha Omega, 508-664-1118 All American, 617-246-2300 Intel Corp., 404-449-05.41 

MN Minneapolis MA Wakefield IL Schaumburg 
Comstrand, 612-788-9234 

Nu Horizons, 617-246-4442 Intel Corp., 312-605-8031 

MN Eden Prairie 
All American, 612-944-2151 
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Intel (Cont'd) Intl France, St. Quentin-en· Yvelines Ced ex CA Chatsworth 
Intel, TEL: 33-1-30-57-70-00 Avnet Elctrns., 213-700-6271 

IN Indianapolis Intl Hong Kong, Queensway CA Chatsworth 
Intel Corp., 317-875-0623 Intel Semiconductor Ltd., TEL: 5-8444-555 Arrow Elctrns., 213-701-7500 

IA Cedar Rapids Intl India, Bangalore CA Costa Mesa 
Intel Corp., 319-393-1294 Intel Asia Electronics, Inc., TEL: Avnet Elctrns., 714-754-6071 

KS Overland Park 011-91-812-215065 CA Costa Mesa 
Intel Corp., 913-345-2727 Intl Israel, Tel-Aviv Hamilton Electro Sales, 714-641-4150 

MO Annapolis Junction Intel, TEL: 972-03-498080 CA Culver City 
Intel Corp., 301-206-2860 Intl Italy, Milano Hamilton Electro Sales, 213-558-2458 

MA Westford Intel Corp. Italia S.p.A., TEL: 39-02-89200950 CA Cypress 
Intel Corp., 508-692-3222 Intl Japan, lbaraki Arrow Elctrns., 714-220-6300 

Ml West Bloomfield Intel Japan, K.K., TEL: 0298-47-8511 CA El Segundo 

Intel Corp., 313-851-8096 Intl Japan, Kanagawa Wyle Distrib. Group, 213-322-8100 

MN Bloomington Intel Japan K.K., TEL: 044-733-7011 CA Garden Grove 

Intel Corp., 612-835-6722 Intl Japan, Nagoya-shi Wyle Distrib. Group, 714-891-1717 

MO Earth City Intel Japan K.K., TEL: 052-204-1261 CA Gardena 

Intel Corp., 314-291-1990 Intl Japan, Osaka Hamilton Electro Sales, 213-217-6700 

NJ Red Bank Intel Japan K.K., TEL: 06-863-1091 CA Irvine 

Intel Corp., 201-747-2233 Intl Japan, Saitama Wyle Distrib. Group, 714-863-9953 

NJ Roseland Intel Japan K.K., TEL: 048-24-6871 CA Ontario 

Intel Corp., 201-740-0111 Intl Japan, Tokyo Hamilton/Avnet Elctrns, 714-989-9411 

NY Fairport Intel Japan K.K., TEL: 03-201-3621 CA Rancho Cordova 

Intel Corp., 716-425-2750 Intl Japan, Tokyo Wyle Distrib. Group, 916-638-5282 

NY Fishkill Intel Japan K.K., TEL: 0423-607871 CA San Diego 

Intel Corp., 914-897-3860 Intl Japan, Tokyo, Saitama Arrow Elctrns., 619-565-4800 

NY Islandia Intel Japan K.K., TEL: 0485-24-6871 CA San Diego 

Intel Corp., 516-231-3300 Intl Japna, Kanagawa Wyle Distrib. Group, 619-565-9171 

NC Charlotte Intel Japan K.K., TEL: 0462-29-3731 CA San Diego 

Intel Corp., 704-568-8966 Intl Korea, Seoul Hamilton/Avnet Elctrns., 619-571-7500 

NC Raleigh Intel Tech. Asia, Ltd., TEL: CA Santa Clara 

Intel Corp., 919-851-9537 2-784-8186,8286,8386 Wyle Distrib. Group, 408-727-2500 

OH Beachwood Intl Netherlands, Rotterdam CA Scaramento 

Intel Corp., 216-464-2736 Intel Semiconductor B.V., TEL: 31-10-407-11-11 Hamilton/Avnet Elctrns., 916-920-3150 

OH Dayton Intl Norway, Skjetten CA Sunnyvale 

Intel Corp., 513-890-5350 Intel Norway A/S, TEL: 47-6-842-420 Hamilton/Avnet Elctrns., 408-743-3300 

OK Oklahoma City Intl Singapore, Singapore CA Sunnyvale 

Intel Corp., 405-848-8086 Intel Singapore Tech. Ltd., TEL: 250-7811 Arrow Elctrns., 408-745-6600 

OR Beaverton Intl Spain, Madrid CA Tustin 

Intel Corp., 503-645-8051 Intel Iberia S.A., TEL: 34-1-308-25-52 Arrow Elctrns, 714-838-5422 

PA Fort Washington Intl Sweden, Soina co Englewood 

Intel Corp., 215-641-1000 Intel Sweden A.B., TEL: 46-8-734-01-00 · Hamilton/Avnet Elctrns., 303-740-1017 

PA Pittsburgh Intl Switzerland, Zuerich co Englewood 

Intel Corp., 412-823-4970 Intel Semiconductor A.G., TEL: 41-01-860-62-62 
Arrow Elctrns., 303-790-4444 

TX Austin Intl Taiwan, Taipei co Thornton 

Intel Corp., 512-794-8086 Intel Tech. (Far East) Ltd., TEL: 886-2-718-9660 
Wyle Distrib. Group, 303-457-9953 

TX Dallas Intl United Kingdom, Wiltshire CT Danbury 

Intel Corp., 214-241-8087 Intel Corp. (U.K.) Ltd., TEL: 44-0793-696000 
Hamilton/Avnet Elctrns, 203-797-2800 

TX Houston Intl West Germany, Hannover CT Norwalk 

Intel Corp., 713-988-8086 Intel Semiconductor GmbH., TEL: 
Pioneer Elctrns., 203-853-1515 

UT Murray 49-0511/344061 
CT Wallingford 

Intel Corp., 801-263-8051 Intl West Germany, Muenchen 
Arrow Elctrns., 203-265-7741 

VA Richmond Intel Semiconductor GmbH., TEL: 
FL Alta Monte Springs 

Intel Corp., 804-282-5668 49-089/90992-0 
Pioneer/Tech. Group, 407-834-9090 

WA Bellevue Intl West Germany, Stuttgart FL Deerfield Bch. 

Intel Corp., 206-453-8086 Intel Semiconductor GmbH., TEL: 
Arrow Elctrns., 305-429-8200 

WA Spokane 49-0711/728728-0 
FL Deerfield Beach 

Intel Corp., 509-928-8086 Intl West Germany, Wiesbaden 
Pioneer/Tech. Group, 305-428-8877 

WI Brookfield Intel Semiconductor GmbH., TEL: 
FL Ft. Lauderdale 

Intel Corp., 414-784-8087 49-06121/7605-0 
Hamilton/Avnet Elctrns., 305-971-2900 

Can British Columbia, Burnaby PR Las Piedras FL Lake Mary 

Intel Microprecessor Corp., 809-733-8616 
Arrow Elctrns., 407-323-0252 

Intel Semiconductor of Canada, Ltd., FL St. Petersburg 
604-298-0387 

Can Ontario, Ottawa Distributors 
Hamilton/Avnet Elctrns., 813-576-3930 

FL Winter Park 
Intel Semiconductor of Canada, Ltd., 
613-829-9714 AL Hunstville 

Hamilton/Avnet Elctrns., 305-628-3888 

Can Ontario, Rexdale PioneerjTech Group, 205-837-9300 
GA Norcross 

Hamilton/Avnet Elctrns., 404-447-7500 
Intel Semiconductor of Canada, Ltd., AL Huntsville GA Norcross 
416-675-2105 Hamilton/Avnet Elctrns., 205-837-7210 Pioneer/Tech. Group, 404-448-1711 

Can Quebec, Point Claire AL Huntsville 
Intel Semiconductor of Canada, Ltd., Arrow Elctrns., 205-837-6955 

GA Norcross 
Arrow Elctrns., 404-449-8252 

514-694-9130 AZ Chandler IL Bensenville 
Intl Australia, Crows Nest Hamilton/Avnet Elctrns., 602-961-6669 Hamilton/Avnet Elctrns., 312-860-7780 

Intel Australia Ply. Ltd., TEL: 612-957-2744 AZ Phoenix IL Elk Grove Village 
Intl Brazil, Sao Paulo Arrow Elctrns., 602-437-0750 Pioneer Elctrns., 312-437-9680 

Intel Semicond. do Brasil L TDA, TEL: AZ Phoenix IL Itasca 
55-11-287-5899 Wyle Distrib. Group, 602-249-2232 MTI Systems Sales, 312-773-2300 

Intl China, Beijing AZ Tempe IL Itasca 
Intel PRC Corp., TEL: 1-500-4850 Hamilton/Avnet Elctrns., 602-231-5140 Arrow Elctrns., 312-250-0500 

Intl Denmark, Copenhagen CA Calabasas IN Carmel 
Intel Denmark A/S, TEL: 45-31-19-80-33 Wyle Distrib. Group, 818-880-9000 Hamilton/Avnet Elctrns., 317-844-9333 

Intl Finland, Helsinki CA Chatsworth IN Indianapolis 
Intel Finland Oy, TEL: 358-0-544-644 Hamilton/Avnet Elctrns., 818-700-1161 Pioneer Elctrns., 317-849-7300 
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Intel (Cont'd) NY Port Washington WI New Berlin 
MTI Systems Sales, 516-621-6200 Hamilton/Avnet Elctrns., 414-784-4510 

IN Indianapolis NY Rochester Can Alberta, Calgary 
Arrow Elctrns., 317-243-9353 Hamilton/Avnet Elctrns., 716-475-9130 Zentronics, 403-272-1021 

IA Cedar Rapids NY Rochester Can Alberta, Calgary 

Hamilton/Avnet Elctrns., 319-362-4757 Arrow .Elctrns., 716-275-0300 Hamilton/Avnet Elctrns., 403-230-3586 

KS Lenexa NY Syracuse Can British Columbia, Burmalay 

Arrow Elctrns., 913-541-9542 
Hamilton/Avnet Elctrns., 315-437-0288 Hamilton/Avnet Elctrns., 604-437-6667 

NY Woodbury Can British Columbia, Richmond 
KS Lenexa Pioneer Elctrns., 516-921-8700 Zentronics, 602-273-5575 

PioneerjTech Group., 913-492-0500 NC Charlotte Can .. anitoba, Winnipeg 
KS Overland Park Pioneer/Tech. Group, 919-527-8188 Zentronics, 204-694-1957 

Hamilton/Avnet Elctrns, 913-888-8900 NC Raleigh Can Ontario, Brampton 
KY Lexington Hamilton/Avnet Elctrns., 919-878-0819 Zentronics, 416-451-9600 

Hamilton/Avnet Elctrns., 606-259-1475 NC Raleigh Can Ontario, Mississauga 
MD Columbia Arrow Elctrns., 919-876-3132 Hamilton/Avnet Elctrns., 416-677-7432 

Hamilton/Avnet Elctrns., 301-995-3500 OH Centerville Can Ontario, Mississauga 
MD Columbia Arrow Elctrns., 513-435-5563 Hamilton/Avnet Elctrns., 416-277-0484 

Arrow Elctrns., 301-995-0003 OH Cleveland Can Ontario, Mississauga 
MD Columbia Pioneer Elctrns., 216-587-3600 Arrow Elctrns., 416-673-7769 

Mesa Tech., 301-290-8150 OH Dayton Can Ontario, Nepean 
MD Gaithersburg Hamilton/Avnet Elctrns., 513-439-6733 Arrow Elctrns., 613-226-6903 

Pioneer/Tech. Group, 301-921-0660 OH Dayton Can Ontario, Nepean 

MD Rockville Pioneer Elctrns., 513-236-9900 Zentronics, 613-226-8840 

Arrow Elctrns., 301-424-0244 OH Solon Can Ontario, Nepean 

MA Burlington 
Arrow Elctrns., 216-248-3990 Hamilton/Avnet Elctrns., 613-226-1700 

OH Warrensville Heights Can Ontario, Winnipeg 
MTI Systems Sales Hamilton/Avnet Elctrns., 216-349-5100 Zentronics, 204-694-7957 

MA Lexington OH Westerville Can Quebec, Montreal 
Pioneer Elctrns., 617-861-9200 Hamilton/Avnet Elctrns., 614-882-7004 Arrow Elctrns., 514-735-5511 

MA Peabody OK Tulsa Can Quebec, Quebec 
Hamilton/Avnet Elctrncs., 617-531-7430 Hamilton/Avnet Elctrns., 918-252-7297 Arrow Elctrns., 418-871-7500 

MA Wilmington OK Tulsa Can Quebec, St. Laurent 
Arrow Elctrns, 617-935-5134 Arrow Elctrns., 918-252-7537 Hamilton/Avnet Elctrns., 514-335-1000 

M·I Ann Arbor OR Beaverton Can Quebec, St. Laurent 
Arrow Elctrns., 313-971-8220 Al mac Elctrns., 503-629-8090 Zentronics, 514-737-9700 

Ml Grand Rapids OR Hilsboro Intl Argentina, Buenos Aires 
Pioneer Elctrns., 616-698-1831 Wyle Distrib. Group, 503-640-6000 DAFSYS S.R.L., TEL: 54-1-334-7726 

Ml Grand Rapids OR Lake Oswego Intl Australia, Huntingdale 
Hamilton/Avnet, 616-243-8805 Hamilton/Avnet Elctrns., 503-635-7848 Email Electronics, TEL: 011-61-3-544-8244 

Ml Livonia PA Horsham Intl Australia, Victoria 

Pioneer/Michigan, 313-525-1800 Pioneer/Tech. Group, 215-674-4000 NSD-Australia, TEL: 03-8900970 

Ml Livonia PA Monroeville Intl Austria, Wien 

Hamilton/Avnet Elctrns., 313-522-4700 
Arrow Elctrns., 412-856-7000 Bacher Electronics GmbH, TEL: 

PA Pittsburgh 43-0222-83-56-46 
MN Eden Prairi Pioneer Elctrns., 412-782-2300 Intl Belgium, Brussel 

Pioneer Elctrns., 612-944-3355 PA Pittsburgh lnelco Gelgium S.A., TEL: 32-02-216-01-60 
MN Edina Hamilton/Avnet Elctrns., 412-281-4150 Intl Brazil, Sao Paulo 

Arrow Elctrns., 612-830-1800 TX Austin Elebra Microelectronica, TEL: 55-11-534-9641 
MN Minnetonka Arrow Elctrns., 512-835-4180 Intl Chile, Santiago 

Hamilton/Avnet Elctrns., 612-932-0600 TX Austin DIN lnsstruments, TEL: 56-2-225-8139 
MO Earth City Hamilton/Avnet Elctrns., 512•837-8911 Intl Chula Vista, CA (Mexico) 

Hamilton/Avnet Elctrns., 314-344-1200 TX Austin SSB Electronics Inc., TEL: 619-585-3253 
MO St. Louis Pioneer Elctrns., 512-835-4000 Intl Denmark, Glostrup 

Arrow Elctrns., 314-567-6888 TX Carrollton ITI-Multikomponent, TEL: 45-0-2-45-66-45 
NH Manchester Arrow Elctrns., 214-380-6464 Intl Finland, Helsinki 

Hamilton/Avnet Elctrns., 603-624-9400 TX Dallas OY Fintronic AB, TEL: 358-0-6926022 
NH Manchester Pioneer Elctrns., 214-386-7300 Intl France, Antony Cedex 

Arrow Elctrns., 603-668-6968 TX Houston Almex, TEL: 33-1-46-66-21-12 

NJ Cherry Hill Arrow Elctrns., 713-530-4700 Intl France, Asnieres Cedex 
Hamilton/Avnet Elctrns., 609-424-0110 TX Houston Metrologie, TEL: 33-1-47-90-62-40 

NJ Fairfield Pioneer Elctrns., 713-988-5555 Intl France, Rungis Cedex 
Hamilton/Avnet Elctrns., 201-575-5300 TX Irving Jermyn-Generim, TEL: 33-1-49-78-49-78 

NJ Fairfield Hamilton/Avnet Elctrns., 214-550-6111 Intl France, Sevres Cedex 

MTI Systems Sales, 201-227-5552 TX Richardson Tekelec-Airtronic, TEL: 33-1-45-34-75-35 

NJ Marlton 
Wyle Distrib. Group, 214-235-9953 Intl Hong Kong, Kowloon 

Arrow Elctrncs., 609-596-8000 TX Stafford Novel Precision Machinery Co. Ltd'., TEL: 
Hamilton/Avnet Elctrns., 713-240-7733 852-0-4223222 

NJ Parsippany. UT Salt Lake City Intl India, (San Jose, Ca) 
Arrow Elctrns., 201-538-0900 Hamilton/Avnet Elctrns., 801-972-2800 S&S Corp., TEL: 408-978-6216 (USA) 

NJ Pinebrook UT Salt Lake City Intl India, Bangalore 
Pioneer Elctrns., 201-575-3510 Arrow Elctrns., 801-973-6913 Micronic Devices, TEL: 011-91-812-600•631 

NM Albuquerque UT West Valley Intl India, Bombay 
Alliance Elctrns., 505-292-3360 Wyle Distrib. Group, 801-974-9953 Micronic Devices, TEL: 011-91-11-5723509 

NM Albuquerque WA Bellevue Intl India, Hyderabad 
Hamilton/Avnet Elctrns., 505-765-1500 Almac Elctrns, 206-643-9992 Micronic Devices, TEL: 011-91-842-226748 

NY Binghamton WA Bellevue Intl India, New Delhi 
Pioneer Elctrns., 607-722-9300 Hamilton/Avnet Elctrns., 206-643-3950 Micronic Devices 

NY Fairport WA Kent Intl Irland, Dublin 
Pioneer Elctrns., 716-381-7070 Arrow Elctrns., 206-575-4420 Micro Marketing Ltd., TEL: 21-353-01-85-63-25 

NY Hauppauge WA Redmond Intl Israel, Tel-Aviv 
Hamilton/Avnet Elctrns., 516-231-9800 Wyle Distrib. Group, 206-881-1150 Eastronics Ltd., TEL: 972-03-475151 

NY Hauppauge WI Brookfield Intl Italy, Assa go 
Arrow Elctrns., 516-231-1000 Arrow Elctrns., 414-767-6600 ITI Multicomponents, TEL: 39-02/824701 

NY Hauppauge 
Pioneer Elctrns., 516-231-9200 

3038 © IC MASTER 1991 



MANUFACTURERS & DISTRIBUTORS DIRECTORY 

Intel (Cont'd) Intl West Germany, Limburg IL Schaumburg 
Jermyn GmbH, TEL: 49-06431-508-0 Marian, 708-303-5660 

Intl Italy, Milano Intl West Germany, Moeglingen IN Indianapolis 
Lasi Elettronica, S.p.A, TEL: 39-02-2440012 In Multikomponet GmbH, TEL: 49-07141-4879 Electronic Sales & Engineering, 317-849-4260 

Intl Italy, Milano Intl West Germany, Muenchen IA Davenport 
Telcom S.r.I., TEL: 39-02/4049046 Metrologie GmbH, TEL: 49-089-78042-0 Rush & West Assoc., 319-388-9494 

Intl Italy, Milano Intl West Germany, Muenchen KS Olathe 
lntesi, TEL: 39-02-824701 Electronic 2000 AG, TEL: 49-089-42001-0 Rush & West Assoc., 913-764-2700 

Intl Italy, Milano Intl Yugoslavia, Italia MD Westminster 
Silverstar, TEL: 39-02/49961 Rapido Electronic Components S.p.a., TEL: Chesapeake Electronic Tech., 301-876-4318 

Intl Japan, Kanagawa 39-040 /360555 MA Woburn 
C ltoh Techno Science Co. Ltd., TEL: Compass Tech., 617-933-3336 
044-852-5121 Intergraph MN Minneapolis 

Intl Japan, Kitakyushu-shi George Russell & Assoc., 612-854-1166 
Asahi Elctrns. Co. Ltd., TEL: 093-511-6471 Intergraph MO St. Louis 

Intl Japan, Nagoya-shi 1 Madison Industrial Park Rush & West Assoc., 314-965-3322 

Okaya Koki, TEL: 052-204-2916 Huntsville, Alabama 35807 NJ Ft. Lee 
Intl Japan, Tokyo 205-772-2000 Nexus Tech. Sales, 201-947-0151 

Dia Semicon Systems, Inc., TEL: 03439-1600 NJ Morrestown 
Intl Japan, Tokyo ICT Managers (Regional Sales Office). 

Ryoyo Electro Corp., TEL: 03-546-5011 609-722-0442 

Intl Korea, Seoul NY Syracuse 
SamsungSemicon. & Telecommunication, TEL: Pi'Tronies, 315-455-7346 

82·2-751-3985 NC Charlotte 

Intl Korea, Seou I Quantum Marketing Associates, 704-523-8822 

J-Tek Corp., TEL: 82-2-780-8039 NC Raleigh 

Intl Mexico, Azcapotzalco Quantum Marketing, 919-846-5728 
OH Beachwood Dicopel S.A., TEL: 52-5-561-3211 

Thompson & Assoc., 216-831-6277 Intl Mexico, Morelos 
PSI de Mexico, TEL: 52-73-13-9412 I T OH Dayton 

Intl Netherlands, Delft INTERNATIONAL CMOS Thompson & Assoc., 513-435-7733 
OH Orient Koning en Hartman, TEL: 31-0-15/609906 TECHNOLOGY, INC. Thompson & Assoc., 614-877-0872 

Intl New Zealand, Penrose, Auckland OR Portland Switch Enterprises, TEL: 011-64-9-591-155 ES/Chase Co., 503-292-8840 
Intl Norway, Hvaistad PA Horsham Nordisk Elektronikk (Norge) A/S, TEL: International CMOS Technology Nexus Tech. Sales, 215-675-9600 

47-02-84-62-10 
Intl Portugal, Lisboa International CMOS Technology 

TN Greenville 
lnterep Sales, 615-639-3491 

ATD Portugal LOA, TEL: 35·1-64-80-91 2125 Lundy Avenue TX Austin 
Intl Portugal, Lisboa San Jose, California 95131 TL Marketing, 512-837-7272 

Ditram, TEL: 35-1-54-53-13 408-434-0678 TX Dallas 
Intl Santa Clara, CA (Yugoslavia) TWX: 910-997-1531 

TL Marketing, 214-484-6800 
H.R. Microelectronics Corp., TEL: FAX: 408-432-0815 TX Houston 1-408-988-0286 TL Marketing, 713-589-2763 

Intl Singapore, Singapore Sales Office & Representatives UT Murray 
Electronic Resources Pte, Ltd., TEL: 283-0888 Parker Webster Co., 801-266-9939 

Intl South Africa, Prestoria AL Huntsville WA Kirkland 
Electronic Bldg Elements, Ply.Ltd., TEL: lnterep Sales, 205-881-1096 ES/Chase Co., 206-823-9535 
011-2712-803-7680 AL Mobile WI Mequon 

Intl Spain, Madrid lnterep Sales, 205-478-1036 Marian, 414-241-4955 
Metrolgia lberica, S.A., TEL: 34-1-653-86-11 AZ Phoenix Can Ontario, Etobicoke 

Intl Spain, Madrid Oasis, 602-277-2714 Bytewide Marketing (Toronto Office), 
ITI-StSA, TEL: 34-1-419-09-57 

CA Fountain Valley 416-675-1868 
Intl Spain, Madrid 

Dyna Rep, 714-545-3255 Can Ontario, Ottawa 
ATD Electronica, S.A., TEL: 34-1-234-40-00 Bitewide Marketing (Ottawa Office), 

Intl Sweden, Kista CA Irvine 613-728-0031 
Nordisk Elektronik AB, TEL: 46-08-03-46-30 ICT Managers (Regional Sales Office), Can Quebec, Lachine 

Intl Switzerland, Wallisellen 714-261-7701 
Bytewide Marketing (Montreal Office), 

lndustrade A.G., TEL: 41-01-.8328111 CA San Diego 514-636-4121 
Intl Taiwan, Taipei ROC Littlefield & Smith, 619-455-0055 Intl Australia, Neutral Bay 

Micro Elctrns Corp., TEL: 888-2-501-8231 CA Santa Clara Reptechnic, TEL: 61-2-952-9844 
Intl Taiwan, Taipei ROC Quorum Tech Sales, 408-980-0812 Intl Belgium, Brussels 

Sertek, TEL: 02-5010055 CA Simi Valley Acal Auriema, TEL: 32-720-59-83 
Intl Turkey, Muenchen Dyna Rep, 805-527-0072 Intl Denmark, Viborg 

EMPA Electronic, TEL: 49-0089/53-80-570 CA Sunnyvale PRC Components A/S, TEL: 45-86-62-37-99 
Intl United Kingdom, Berkshire Sertek International, 408-733-3174 Intl England, Reading Berks 

MMD, TEL: 44-0734-481666 co Parker SequoiaTech, TEL: 44-0734-311822 
Intl United Kingdom, Bracknell Parker Webster Co., 303-841-4888 Intl Finland, Helsinki 

Bytech-Comway Systems, TEL: 44-0344-55333 
CT Cheshire Abemi Oy Ab, TEL: 358-0-755-6722 

Intl United Kingdom, Buckinghamshire 
Datatrack Engineering, 203-271-1311 Intl France, Montigny le Bretonneux 

Rapid Systems, TEL: 44-0494-450244 ASAP, TEL: 33-16-1-30-8233 
Intl United Kingdom, Buckinghamshire FL Altamonte Springs Intl France, Rungis Cedex 

Rapid Silcon, TEL: 44-0494-442266 Vg Sales, 407-831-8688 Misil, TEL: 33-1-45-60-00-21 
Intl United Kingdom, Kent FL Ft. Lauderdale Intl Germany, Munich 

Jermyn, TEL: 44-0732-450144 Vg Sales, 305-971-0900 U.S.E., TEL: 089-33-92-92 
Intl United Kingdom, Latchworth,Herts FL Largo Intl Hong Kong, Kowloon 

Accent Elecctronic Components Ltd., TEL: Vg Sales, 813-536--7787 Excell Assoc., Ltd., TEL: 011-852-3-721-0900 
44-0462-686666 GA Duluthe Intl Hong Kong, Kowloon 

Intl Venezuela, Caracas ICT Managers (Regional Sales Office), Maxisum Ltd., TEL: 3-7210900 
P. Benavides S.A., TEL: 58-2-574-6338 404-623-4849 Intl Hong Kong, Tsim Sha Tsui 

Intl West Germany, Dreieich GA Norcross Onflo Components Ltd., TEL: 3-3118321 
Proelectron Vertriebs GmbH, TEL: lnterep Sales, 404-449-8680 Intl Israel, Hulon 
49-06103/30434-3 IL Hoffman Estates SegTech, TEL: 972-3-556-7548 

ICT Managers (Regional Sales Office), 
708-490-5389 

© IC MASTER 1991 3039 



IC MASTER 

International CMOS Technolog~ CA Saratoga OH Westerville 

( ont'd) Western Microtechnology, 408-725-1660 Marshall Industries, 614-891-7580 
co Thornton OH Worthington 

Intl Italy, Cinisello B. Marshall Industries, 303-451-8383 Reptron/Columbus Electronics, 614-436-6675 

Moxel S.r.I., TEL: 011-39-2-612-90521 CT Monroe OR Beaverton 

Intl Japan, Chiyobaku, Tokyo Western Microtechnology, 203-452-0533 Marshall Industries, 503-644-5050 

NKK Corp., TEL: 03-217-3115 CT Wallingford OR Beaverton 

Intl Japan, Tokyo Marshall Industries, 203-265-3822 Western Microtechnology, 503-629-2082 
FL Altamone Springs OR Portland Tokyo Denshi Hanbai Co. Ltd., TEL: 348-3401 

Marshall Industries, 407-767-8585 Insight Electronics, 503-641-3300 
Intl Japan, Tokyo FL Ft. Lauderdale PA Kaga Electronics, Ltd., TEL: 011-81-3-942-6233 Marshall Industries, 305-977-4880 Marlton, NJ (Nu Horizons Elec. Corp) 
Intl Japan, Tokyo FL Ft. Lauderdale 215-557-6450 

Sanei Electronic Industry, TEL: 0426-44· 7338 Nu Horizons Elec. Corp., 305· 735-2555 PA Pittsburgh 
Intl Japan, Tokyo FL Ft. Lauderdale Marshall Industries, 412-788-0441 

Shin-Nichi, TEL: 03-833-2431 Reptron/Ft. Lauderdale Elctrncs., 305-735-1112 TX Austin 
Intl Japan, Tokyo FL St. Petersburg Marshall Industries, 512-837-1991 

Paltek Corp., TEL: 03-707-5455 Marshall Industries, 813-573-1399 TX Austin 
Intl Netherlands, Eindhoven FL Tampa Insight Electronics, 512-250-0885 

Acal Auriema, TEL: 31-40-816565 Reptron Electroincs, 813-855-4656 TX Brownsville 
Intl Norway, Haugenveien FL Tampa Marshall Industries, 512-542-4589 

Ab~i A/S, TEL: 011-47-9-945566 Reptron (Corporate Office), 813-854-2351 TX Carrollton 
Intl Singapore GA Norcross Marshall Industries, 214-233-5200 

EXcel·Assoc. Ltd (Rep. Office) Marshall Industries, 404-923-5750 TX Carrollton 
Intl South Korea, Seoul GA Norcross Reptron/Dallas Electronics, 214-702-9373 

EXcel Tech, TEL: 82-02-335-7823/4 Reptron/Atlanta Electronics, 404-446-1300 TX El Paso 
Intl Spairr; Madrid IL Schaumburg Marshall Industries, 915-593-0706 

Anatronic S.A., TEL: 242-4455-5566 Marshall Industries, 312-490-0155 TX Ft. Worth 
Intl Sweden, Sollentuna IL Schaumburg Insight Electronics, 214-783-0800 

AB lngeniorsfirman Titan, TEL: 08-7549880 Reptron/Chicago Electronics, 312-882-1700 TX Houston 
Intl Switzerland, Dietikon IN Indianapolis Marshall Industries, 713-895-9200 

lneltro AG, Industrial Electronics, TEL: Marshall Industries, 317-297-0483 TX Houston 
01-741-41-21 KS Lenexa Insight Electronics, 713-879-0577 

Intl Taiwan, Taipei Marshall Industries, 913-291-4650 TX Richardson 
Jeritron Ltd., TEL: 011-886-2-882-0710 MD Columbia Insight Electronics, 214-783-0800 

Intl Taiwan, Taipei ROC Nu Horizons Elec. Corp., 301-995-6330 UT Salt Lake City 
Acer Sertek lnt'I. Inc., TEL: 02-501-0055 MD Silver Springs Marshall Industries, 801-485·1551 

Intl Taiwan, Taipei, ROC Marshall Industries, 301-622'lll8 WA Bothe I 
Jatron Electronics, Inc., TEL: 02-307-0152 MA Burlington Marshall Industries, 206-486-5747 

Intl West Germany, Postfach Western Microtechnology, 617-273-2800 WA Redmond 
Alfred Neye Enatechnik GmbH, TEL: MA Wakefield Wetern Microtechnology, 206-881-6737 
49-41066120 Nu Horizons Elec. Corp., 617-246-4442 WA Seatle 

PR Caquas MA Wilmington Insight Electronics, 208-820-8100 
Dynamic Sales, 809-746-1091 Marshall Industries, 617-658-0810 WI Waukesha 

Ml Livonia Marshall Industries, 414-797-8400 

Distributors Marshall Industries, 313-525-5850 Can Ontario, Brampton 
Ml Livonia Marshall Industries, 416-458-8046 

AL Huntsville Reptron/Detroit Electronics, 313-525-2700 Can Quebec, Pointe Claire 
Marshall Industries, 205-881-9235 MN Minntonka Marshall Industries, 514-694-8142 

AL Huntsville Reptron/Minneapolis Electronics, 612-938-0000 
Reptron/Alabama Elctrncs., 205-722-9500 MN Plymouth International Microcircuits 

AZ Phoenix Marshall Industries, 612-559-2211 
Marshall Industries, 602-496-0290 MO Bridgeton International Microcircuits, Inc. 

AZ Tempe Marshall Industries, 314-291-4650 525 Los Coches St. 

Insight Electronics, 602-829-1800 NJ Fairfield Milpitas, California 95035 

CA Agoura Marshall Industries, 201-882-0320 408-263-6300 
NJ Fairfield TWX: 910-338-2032 

Insight Electronics, 818-707-2101 
Western Microtechnology, 201-882-4999 FAX: 408-263-6571 

CA Agoura Hills 
NJ Marlton Western Microtechnology, 818-356-0180 

Nu Horizons Elec. Corp., 609-596-1833 International Microelectronic CA Campbell 
Western Micro Tech. NJ Mt. Laurel Products 

Marshall Industries, 609-234-9100 CA Chatsworth NJ Pine Brook International Microelectronic Products 
Marshall Industries, 818-407-4100 Nu Horizons Elec. Corp., 201-882-8300 2830 North First Street 

CA El Monte NY Amityville San Jose, California 95134 
Marshall Industries, 818-459-5500 Nu Horizons Elec.Corp, 516-226-6000 408-434-1362 

CA Irvine NY Hauppauge TWX: 910-338·2274 
Insight Eledroncis, 714-727-3291 Marshall Industries, 516-273-2424 

CA Irvine NY Johnson City lnterpoint 
Marshall Industries, 714-458-5301 Marshall Industries, 607-798-1611 

CA Milpitas NY Rochester lnterpoint Corporation 
Marshall Industries, 408-942-4600 Marshall Industries, 716-235-7620 10301 Willows Road 

CA Orange NY Rochester Redmond, Washington 98073 
Western Microtechnology, 714-637-0200 Nu Horizons Elec. Corp., 716-248-5980 206-882-3100 

CA Rancho Cordova NC Raleigh FAX: 206-882-1990 
Marshall Industries, 916-635-9700 Marshall Industries, 919-878-9882 

CA San Diego NC Raleigh lntronics 
Marshall Industries, 619-578-9600 Reptron/Raleigh Electronics, 919-870-5189 

CA San Diego OH Dayton lntronics, Inc. 
Insight Electronics, 619-587-1100 Marshall Industries, 513-898-4480 150 Dan Road 

CA San Diego OH Solon Canton, Massachusetts 02021 
Western Microtechnology, 619-453-8430 Marshall Industries, 216-248-1788 617-828-4992 

CA San Jose 

( 
Solon FAX: 617-828-5050 

Insight Electronics, 408-720-9222 Reptron/Cleveland Electronics, 216-349-1415 
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IXYS 

IXYS Corporation 
2355 Zanker Road 
San Jose, California 95131-1109 
408-435-1900 
FAX: 408-435-0670 

Kontron Electronics 

Kontron Electronics, Inc. 
630 Price Avenue 
Redwood City, California 94063 
415-361-1012 
TWX: 910-378-5207 

Krueger Company 

De Kraeger 
~Compaay 

FAX: 602-820-1707 
Krueger Company 
1544 W. Mineral Road 
Tempe, Arizona 85283 
800-245-2235, 602-820-5330 
FAX: 602-820-1707 

Lambda 

Lambda Semiconductors 
121 International Drive 
Corpus Christi, Texas 78410 
512-289-0403 (In Texas); 1-800-255-9606 
TWX: 910-876-1404 
FAX: 512-289-0472 

Lansdale Semiconductor 

FAX: 602-438-0138 
Lansdale Semiconductor 
2929 South 48th Street, Ste. 2 
Tempe, Arizona 85282 
602-438-0123 
FAX: 602-438-0138 

Lattice 

Lattice Semiconductor Corp. 
5555 N.E. Moore Ct. 
Hillsboro, Oregon 97124 
1-800-FASTGAL 

Sales Office & Representatives 

AL Huntsville 
Novus Group, 205-534-0044 

AZ Scottsdale 
Summit Sales, 602-998-4850 

CA Carlsbad 
Lattice Semiconductor Corp., 619-931-4 751 

CA Fountain Valley 
Sager Electronics, 714-957-3367 

CA San Diego 
Earle Associates, 619-278-5441 

CA San Jose 
Lattice Semiconductor Corp., 408-441-0196 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY 

Santa Clara 
Criterion Sales, 408-988-6300 
Woodland Hills 
Bager Electronics, 818-712-0011 
Wheat Ridge 
Waugamen Associates, 303-423-1020 
Yatesville 
Comp Rep, 203-269-1145 
Altamonte Springs 
Sales Engineering Concepts, 407-682-4800 
Deerfield Bch 
Sales Engineering Concepts, 305-426-4601 
Norcross 
Lattice Semiconductor Corp., 404-446-2930 
Norcross 
Novus Group, 404-263-0320 
Barrington 
Omni, 708-381-9087 
Indianapolis 
Devoe, 317-842-3245 
Overland Park 
West Associates, 913-345-1248 
Gaithersburg 
Deltatronics, 301-253-0615 
Burlington 
Lattice Semiconductor Corp., 617-229-5819 
Westwood 
Comp Rep, 617-329-3454 
Grosse Pointe Park 
Greiner & Associates, 313-499-0188 
Apple Valley 
Lattice Semiconductor Corp., 612-891-5200 
Eden Prairie 
Stan Clothier Co, 612-944-3456 
Upper Montclair 
Lattice Semiconductor Corp., 201-744-5908 
West Caldwell 
Technical Mktg. Group, 201-226-3300 
Albuquerque 
Summit Sales, 505-345-5003 
E. Rochester 
Tri Tech Electronics, 716-385-6500 
Ed well 
Tri Tech Electronics, 607-754-1094 
Fayetteville 
Tri Tech Electronics, 315-446-2881 
Fishkill 
Tri Tech Electronics, 914-897-5611 
Melville 
Technical Mktg. Group, 516-351-8833 
Cary 
The Novus Group, 919-460-7771 
Cinncinati 
Makin Associates, 513-871-2424 
Dublin 
Makin Associates, 614-793-9545 
Solon 
Makin Associates, 216-248-7370 
Tulsa 
West Associates, 918-665-3465 
Portland 
Northwest Marketing, 503-620-0441 
Blue Bell 
Deltatronics, 215-641-9930 
Austin 
West Associates, 512-339-6886 
Houston 
West Associates, 713-621-5983 
Irving 
Lattice Semiconductor Corp., 214-650-1236 
Richardson 
West Associates, 214-680-2800 
Murray 
Waugaman, 801-261-0802 
Powhatan 
Deltatronics, 804-492-9027 
Bellevue 
Northwest Marketing, 206-455-5846 

See Barrington, IL (Omni) 
British Columbia, Surrey 
Dynasty Components, 604-597-0068 
Ontario, Mississauga 
Dynasty Components, 416-672-5977 

Can Ontario, Nepean 
Dynasty Components, 613-723-0671 

Can Quebec, Pointe Claire 
Dynasty Components, 514-694-0275 

Intl Japan, Tokyo, Koto-ku 
Lattice Semiconductor, TEL: 03-642-0621 

Intl West Germany, Munich 
Lattice GmbH, TEL: 089-42-01-107 

Linear Integrated Systems 

Linear Integrated Systems 
310 South Milpitas Blvd. 
Milpitas, California 95035 
408-263-8401 
FAX: 408-263-7280 

Linear Technology Corp. 

Linear Technology Corporation 
1630 McCarthy Blvd. 
Milpitas, California 95035-7487 
408-432-1900 
TELEX: 499-3977 

Little Machines 

Little Machines Inc. 
11010 Roselle Street 
San Diego, California 92121 
619-452 -6400 

Logic Devices 

Logic Devices Inc. 
628 E. Evelyn Avenue 
Sunnyvale, California 94086 
408-720-8630 
TELEX: 172-387 
FAX: 408-733-7690 

Logical Solutions 

Logical Solutions Technology Inc. 
96 Shereen Place 
Campbell, California 95008 
408-374-3650 

LSI Computer Systems 

LSI COMPUTER :::-• 
SYSTEMS INC. • • • -

FAX: 516-271-0405 

LSI Computer Systems, Inc. 
1235 Walt Whitman Road 
Melville, New York 11747 
516-271-0400 
TWX: 510-226-7833 
FAX: 516-271-0405 

Specific Product Information: 
Sherry Smith 

Applications Engineering: 
Burton E. Cohen 

Literature: 
Jennifer King 

Price and Delivery: 
Jennifer King 

Follow up on Order: 
Jennifer King 

All Other Information: 
Sherry Smith 
For Intl. sales: Sherry Smith, Standard Products 
Marketing Mgr. 
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LSI Computer Systems (Cont'd) Intl Hong Kong, Wanchai MA Waltham 
Asian Automation Assoc. Ltd., TEL: LSI Logic (Design Resource Center), 
852-5-8347661 617-890-0161 

Sales Office & Representatives Intl Israel, Ramat Hashron MN Minneapolis 

AZ Phoenix 
Techmar Engineering Ltd., TEL: 03 402430 LSI Logic (Design Resource Center), 

Intl Italy, Milano 612-921-8300 
J.F. Hurlbut Co., 602 952-2079 Eleam S.R.L., TEL: 39 2 2366641/2/3 NJ Edison 

CA Fremont 
TM Technology, 415-659-0611 

Intl Japan, Tokyo, Chiyoda-Ku LSI Logic (Design Resource Center), 
J.M.E.K.K., TEL: 03 355-llll 201-549-4500 

CA Santa Ana Intl Korea, Seoul NY Camillus California Elect. Mktg. Assoc., 714-835-2702 Deyang International Corp., TEL: 02 275-8785 LSI Logic, 315-468-1646 co Golden Intl Mexico 
J.F. Hurlbut Co., 801 595-8818 Melectro, S.A. de C.V., TEL: 52-5-581-2069 NY Hopewell Junction 

co Golden Intl Netherlands, Stadskanaal 
LSI Logic, 914-226-1620 

J.F. Hurlbut Co., 303 279-7796 Elincom BV, TEL: 310599014830 NY Victor 
FL Tampa Intl New Zealand, Auckland LSI Logic, 716-223-8820 

Standard Marketing, Inc., 813 933-5833 Actronic Systems, Ltd., TEL: 09 549 578, 548 NC Raleigh 
IN Indianapolis 819 LSI Logic (Design Resource Center), 

Midstates Marketing, 317 639-9999 Intl Norway, Hovik 919-872-8400 

KS Shawnee Mission SATT Electronics AS, TEL: 47 2 12 3600 OH Daton 
Lowell-Kangas & Assoc., 913 631-3515 Intl Philippines LSI Logic, 513-427-5476 

MD Baltimore Cirtek Electronics, TEL: 632-521-41-58 OR Beaverton 
Stemler Associates, 301 944-8262 Intl Portugal, Pero Pinheiro LSI Logic, 503-645-9882 

MA Burlington Vigicontrols, TEL: 1-771218 1-761161 PA Trevose 
Conti-Younger Assoc., 617-273-1582 Intl Rep. of Singapore, (Indonesia, Malaysia, LSI Logic, 215·638-3010 

Ml Lathrup Village dia) TX Austin 
R.C. Nordstrom Co., 313-559-7373 Real Elec. Industries Sing., TEL: LSI Logic, 512-892-7276 

MN Roseville 2930147 /2951436 TX Dallas 
TLC Electronics, 612-483-2226 Intl South Africa, Orange Grove LSI Logic (Design Resource Center), 

MO St. Louis Suntronika Ply. Ltd., TEL: Oll 403 3420 214-788-2966 
Lowell-Kangas & Assoc., 314 821-4051 Intl Spain, Barcelona WA Bellevue 

NJ Cherry Hill Cioce S.A., TEL: 34 3 3228052 LSI Logic (Design Resource Center), 
Stemler Associates, 609 966-4070 Intl Sweden, Stockholm 206-822-4384 

NJ Hasbrouck Heights Sattco AB, TEL: 4687340040 
Can Burnaby, BC 

Comp-Tech Sales, 201-288-7400 Intl Switzerland, Dietikon 

NY New Hyde Park Datacomp Ag, TEL: 411 7405140 LSI Logic (Design Resource Center), 

Comp-Tech Sales, 516-593-2628 Intl Taiwan, Taipei 604-433-8443 

NC Raleigh Seraphim Engineering Co. Ltd., TEL: Can Calgary, Alberta 
2-7092617-19 LSI Logic (Design Resource Center), 

B.T. Funderburk, Inc., 919 846-2373 Intl Thailand, Bangkok 403-262-9292 
OR Beaverton 

Electronic Sources Inc., 503 627-0838 
AK Engineering Ltd., TEL: 5 ll 3425 Can Edmonton, Alberta 

PA Bethlehem 
Intl West Germany, Hannover LSI Logic (Design Resource Center), 

Stemler Associates, 215 638-4850 
Topaz Electronic GmbH, TEL: 49-511-131217 403-450-4400 

TX Irving 
Intl West Germany, Planegg Can Kanata, Ontario 

Kite Electronic Sales, 214 986-0321 
Scantec GmbH, TEL: 49-89-8598021 LSI Logic (Design Resource Center), 

613-592-1263 
WA Bellevue LSI Logic Can Ontario, Etobicoke 

Electronic Sources, 206-451-3500 
WI Mequon LSI Logic Corporation 

LSI Logic (Design Resource Ctr), 416-620-7400 

Stumm Sales, 414-241-8414 Can Pointe Claire, Quebec 
47658 Kato Rd. LSI Logic (Design Resource Ctr.), 514-694-2417 
Fremont, California 94539 Intl Denmark, Copenhagen 

Distributors 408-433-7 280 
TELEX: 171-092 

E.V. Johanssen, TEL: 45-1-839022 

CA San Jose FAX: 408-434-6457 Intl Finland 

Kadah Associates, 408-267 -3711 Fintrmics AB, TEL: 10-358-0692-6255 

FL Melbourne Sales Office & Representatives 
Intl France, Paris 

Cir-Con Electronics, Inc., 407-242-9996 LSI Logic S.A. (Design Resource Center), TEL: 

IL Elmhurst AL Huntsville 33-1-46206600 

Belco Electronics, 708-953-1115 LSI Logic (Design Resource Ctr), 205-883-3527 Intl Israel, Ramal Hasharon 
Ml Aboca AZ Scottsdale LSI Logic Limited (Design Resource Center), TEL: 

Thumb Electronics (Music Chips Only), LSI Logic, 602-951-4560 972-3-5403741/4 

313-387-2495 CA Encino Intl Italy, Plazzo Orione 
NJ Hasbrouck Heights LSI Logic (Design Resource Ctr), 818-379-2400 LSI Logic SPA (Design Resource Ctr), TEL: 

Tory Sales, 201·288-5656 CA Irvine 39-39-6056881 

Can Ontario, Woodbridge LSI Logic (Design Resource Center), Intl Japan, lbaraki 
Ryantronics Sales & Import., Inc., 416 856-2992 714-553-5600 LSI Logic (Design Resource Center), TEL: 

Intl Argentina, Buenos Aires CA Milpitas 81.298.52.8371 
Yel S.R.L., TEL: 54-1-46-2211 LSI Logic Milpitas (Design Resource Center), Intl Japan, Osaka 

Intl Australia, Park Orchards Vic. 408-433-8000 LSI Logic (Design Resource Center), TEL: 

Dice Engineering, Ply. Ltd., TEL: 03 876 CA San Diego 81.6.947.5281 
4608/4040 LSI Logic, 619-541-7092 Intl Japan, Tokyo 

Intl Austria, Vienna CA San Jose LSI Logic K.K. (Design Resource Center), TEL: 
Hantronic Ltd., TEL: 43 222 887171 LSI Logic (Design Resource Ctr), 408-954-1561 81.3.589-2711 

Intl Belgium, Hassell co Denver Intl Korea, Seoul 
Lab Electronics Imp. Co., TEL: 32 011 272800 LSI Logic, 303-756-8800 LSI Logic (Design Resource Center), TEL: 

Intl Chile, Santiago 01 FL Altamonte Springs 82-2-561-2921 
Vitronics Ltda., TEL: 3330237 & 392787 LSI Logic, 407-339-2242 Intl Netherlands 

Intl Demark, Stenlose FL Boca Raton LSI Logic/Arcobel B.V., TEL: 31-4120-30335 
Lars Vallentin Elektronik Aps, TEL: 45 2 172417 LSI Logic (Design Resource Center), Intl Scotland, Livingstone 

Intl England, Redhill Surrey 407-395-6200 LSI Logic Ltd. (Design Resource Center), TEL: 
Trident Microsystems, Ltd., TEL: 44 0737 65900 IL Itasca 44.506.416767 

Intl Finland, Helsinki LSI Logic (Design Resource Center), Intl Sweden, Stockholm 
SATT Electronics OY, TEL: Telex: 122411 708-773-0lll LSI Logic Ltd., TEL: 46.8. 703.4680 

Intl France, Suresnes MD Columbia Intl Switzerland 
International Semiconductor Inc., TEL: 33 14506 LSI Logic, 301-740-5664 LSI Logic/Sultzer GmbH (Design Resource Ctr), 
4275 TEL: 41-32-515441 
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Intl Taiwan 
LSI Logic Corp., TEL: 886-2-755-3433 

Intl United Kingdom, Berkshire 
LSI Logic Ltd. (Design Resource Center), TEL: 
44-344-426544 

Intl West Germany, Dusseldorf 
LSI Logic GmbH (Design Resource Center), TEL: 
49-211-5961066 

Intl West Germany, Hannover 
AE Advanced Electronics (Design Resource Ctr), 
TEL: 49-511-3681756 

Intl West Germany, Munich 
LSI Logic GmbH (Design Resource Center), TEL: 
49-89.9269030 

Intl West Germany, Munich 
AE Advanced Electronics (Design Resource Ctr), 

TEL: 49-89-93009855 
Intl West Germany, Stuttgart 

LSI Logic GmbH (Design Resource Center), TEL: 
49-711-2262151 

Distributors 

AL Huntsville 
Hamilton Avnet, 205-837-7210 

AZ Phoenix 
Wyle Labs, 602-437-2088 

AZ Phoenix 
Hamilton Avnet (Design Resource Center), 
602-961-6400 

CA Calabassas 
Wyle Labs (Design Resource Center), 
818-880-9000 

CA Costa Mesa 
Hamilton Avnet, 714-641-4199 

CA Gardena 
Hamilton Avnet (Design Resource Center), 
213-217-6700 

CA Irvine 
Wyle Labs (Design Resource Center), 
714-863-9953 

CA Ontario 
Hamilton Avnet (Design Resource Center), 
714-989-8303 

CA Sacramento 
Wyle Labs, 916-638-5282 

CA Sacramento 
Hamilton Avnet, 916-920-3150 

CA San Diego 
Hamilton Avnet, 619-571-7510 

CA San Diego 
Wyle Labs, 619-565-9171 

CA Santa Clara 
Wyle Labs (Design Resource Center), 
408-727-2500 

CA Sunnyvale 
Hamilton Avnet (Design Resource Center), 
408-743-3300 

CA Woodland Hills 
Hamilton Avnet (Design Resource Center), 
818-594-8234 

CO Denver 
Hamilton Avnet, 303-779-9998 

CO Denver 

CT 

FL 

FL 

FL 

GA 

IL 

IN 

Wyle Labs (Design Resource Center), 
303-45 7 -9953 

Danbury 
Hamilton Avnet. 203-797-1100 
Miami 
Hamilton Avnet, 305-971-2900 
Orlando 
Hamilton Avnet, 305-628-3888 
St. Petersburg 
Hamilton Avnet, 813-576-3930 
Atlanta 
Hamilton Avnet, 404-447-7500 
Chicago 
Hamilton Avnet, 312-860-7780 
lndiapapolis 
Hamilton Avnet, 317-844-9333 
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IA Cedar Rapids 

Hamilton Avnet, 319-362-4757 
KS Kansas City 

Hamilton Avnet, 913-888-8900 
MD Baltimore 

Hamilton Avnet, 301-995-3580 
MA Boston 

Hamilton Avnet (Design Resource Center), 
617-531-7430 

MA Boston 
Wyle Labs, 617-272-7300 

Ml Detroit 
Hamilton Avnet, 313-522-4700 

Ml Grand Rapids 
Hamilton Avnet, 616-243-8805 

MN Minneapolis 
Hamilton Avnet, 612-932-0600 

M 0 Kansas City 
Hamilton Avnet, 913-888-1055 

MO St. Louis 
Hamilton Avnet, 314-344-1200 

NJ North Jersey 
Hamilton Avnet, 201-575-3490 

NJ South Jersey 
Hamilton Avnet, 609-424-0110 

NM Albuquerque 
Hamilton Avnet, 505-765-1500 

NY Long Island 
Hamilton Avnet, 516-231-9800 

NY Rochester 
Hamilton Avnet, 716-475-9140 

NY Syracuse 
Hamilton Avnet, 315-437-2641 

NC Raleigh 
Hamilton Avnet, 919-878-0819 

OH Cleveland 
Hamilton Avnet, 216-349-5100 

OH Columbus 
Hamilton Avnet, 614-882-7389 

OH Dayton 
Hamilton Avnet, 513-439-6700 

OR Portland 
Wyle Labs (Design Resource Center), 
503-640-6000 

OR Portland 
Hamilton Avnet, 503-635-8157 

TX Austin 
Hamilton Avnet, 512-837-8911 

TX Austin 
Wyle Labs, 512-834-9957 

TX Dallas 
Hamilton Avnet, 214-505-6111 

TX Dallas 
Wyle Labs (Design Resource Ctr), 214-235-9953 

TX Houston 
Hamilton Avnet, 713-240-7898 

TX Houston 
Wyle Labs, 713-879-9953 

UT Salt Lake City 
Wyle Labs, 801-974-9953 

UT Salt Lake City 
Hamilton Avnet, 801-972-4300 

WA Seattle 
Wyle Labs, 206-453-8300 

WA Seattle 
Hamilton Avnet, 206-453-8300 

WI Milwaukee 
Hamilton Avnet, 414-784-4510 

Macrochip Research 

Macrochip Research 
1301 N. Denton Drive, Suite 204 
Carrollton, Texas 7 5006 
214-242-0450 
FAX: 214-245-1005 

Marconi Circuit Technology 

Marconi Circuit Technology 
Microelectronics 
160 Smith Street 
Farmingdale, New York 11735 
516-293-8636 

llliMilll MIS 
Matra-Harris 

Maira-Harris 
Route de Gachet, BP 942 
Nantes, France 44075 
TWX: 711930 

Maxim 

Maxim Integrated Products 
· 120 San Gabriel Drive 

Sunnyvale, California 94086 
408-737-7600 
FAX: 408-737-7194 

MCE 

MCE Semiconductor 
1111 Fairfield Drive 
W. Palm Beach, Florida 33407 
407-845-2837 
FAX: 407-863-8275 

Mentor Graphics 

Mentor Graphics Corporation 
8500 S.W. Creekside Pl. 
Beaverton, Oregon 97005-7191 
503-626-7000 
TELEX: 160577 Mentor 

Meta-Software 

Meta-Software, Inc. 
1300 White Oaks Road 
Campbell, California 95008 
408-371-5100, 800-346-5953 
TELEX: 9103504928 

Micrel 

FAX: 408-245-4175 
Micrel 
560 Oakmead Pkwy. 
Sunnyvale, California 94086 
408-245-2500 
TWX: 910-379-0007 
FAX: 408-245-4175 

Sales Office & Representatives 

Huntsville AL 

AZ 

CA 

Electronic Marketing Assoc., 205-880-8050 
Phoenix 

CA 

CT 

Sun State Tech, 602-220-0595 
San Ramon 
Technical Consultants (Norther CA), 
415-830-0829 

Westlake Viii 
HTRC/Relcom, Inc. (Southern CA). 
818-706-2916 

Cedar Ridge 
Dynamic Sales, 203-693-6567 
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Micrel (Cont'd) Micro Networks 
NE 

See Davenport, IA (Rush & West Assoc.) 
DC NV 

See Reston, VA (Boyle Assoc.) 

&& 
See San Jose, CA (Nelson Electronic Sales) 

GA Atlanta NV 
Electronic Marketing Assoc., 404-448-1215 See Phoenix, AZ (Compass Marketing) 

IN Fort Wayne NH 
J & B Engineering, 219-483·2813 See Chelmsf?rd,MA (John E. Boeing Co.) 

IA NJ 
See Lenexa, KS (Midwest Technical Sales) See Norristown, PA (Rivco January, Inc.) 

IA Ames FAX: 508-852-8456 NJ 
Electronic Tech. Corp.( Mid· West Design Ctr), See Rockville Centre, NY (S·J Assoc., Inc.) 
515-296·7000 NM Albuquerque 

KS Lenexa 
Micro Networks Company Compass Marketing, 505-344·9990 

Kansas Midwest Technical Sales, 913·888·5100 
Division of Unitrode Corp. NY Rockville Centre 

MD 
324 Clark Street S·J Sales Assoc., Inc., 516·536-4242 
Worcester, Massachusetts 01606 

See Reston, VA (Boyle Assoc.) 508-852-5400 NY Victor 
MA Burlington FAX: 508-852-8456 

NET Sales Co., 716·924-1844 

Dynamic Sales, 617·272-5676 NC Greensboro 
MN Minneapolis Sales Office & Representatives 

Greensboro Div., 919-852·6200 

George Russell & Associates, 612·854·1166 NC Raleigh 
MO St. Charles AL Huntsville 

EMA, Inc., 919-847-8800 
Midwest Technical Sales, 314·298-8787 ND 

NJ Hasbrouck Hts. EMA, Inc., 205·880-8050 See Eden Prairie, MN (Aldridge and Assoc.) 

Comp Tech Sales, 201-288·7400 AK OH Centerville 
NM Albuquerque See Worcester, MA (Micro Networks) Omega, 513-434-5507 

Nelco Electronics, 505·293-1399 AZ Phoenix OK Tulsa 
NC Raleigh Compass Marketing, 602-996·0635 Comp Tech, 918-622·7744 

Electronic Marketing Assoc., 919-847-8800 AR OR Beaverton 
OH Chagrin Falls See Dallas, Tx (Micro Networks-TX) James J. Backer Co., 503-627-0775 

Crest Components, 216-543-9808 CA Newbury Park PA 
PA Trevose Westaironics, 805-499-9844 See Cleveland, OH (Omega) 

Omega Electronic Sales, 215-244-4000 CA San Diego PA Norristown 
SC Greenville Hadden Associates, Inc., 619-565-9444 RivcoJanuary, Inc., 215-631-1414 

Electronic Marketing Assoc., 803-233-4637 CA San Jose RI 
TX Richardson Nelson Electronic Sales, 408-437-9300 See Chelmsford, MA (John E.Boeing Co.) 

Barry Sales, 214-234-0255 CA Santa Ana SC Greenville 
VT Granitevill U.S. Regional Sales, 714-261-5044 EMA, Inc., 803-233-4637 

Dynamic Sales, 802-476-4223 co Englewood SD 
VA Reston Compass Marketing, 303-721-9663 See Eden Prairie, MN (Aldridge and Assoc.) 

Boyle Assoc., 703-620-9558 CT Wallingford TN 
Intl Australia, Burwood, Victoria John E. Boeing Co., 203-265-1318 See Greenville, SC (EMA,lnc.) 

R & D Electronics, TEL: 03-808-8911 DE TX Dallas 
Intl Denmark, Broenby See Owings Mills, MD (Walker-Houck Assoc.) U.S. Regional Sales, 714-261-5044 

Ditz-Schweitzer, TEL: 45-42-453044 DC TX Dallas 
Intl France, Suresnes See Owings Mills, MD (Walker-Houck Assoc.) Sales Office, 214-341-7248 

Rep.France, TEL: 33-01-42-04-29-25 FL Oviedo TX Irving 
Intl Israel, Ramat-Gan Conley & Assoc., Inc.; 407-365-3283 Comp Tech, 214-751-1181 

l.E.S., TEL: 972-3-752-6333 GA Atlanta UT Bountiful 
Intl Japan, Tokyo EMA, Inc., 404-448-1215 Anderson Assoc., 801-292-8991 

Kawasho Corp., TEL: 81-03-578-5190 HI VT 
Intl Switzerland, Villars Sur Glane See Worcester, MA (Micro Networks) See Chelmsford, MA (John E. Boeing Co.) 

Electronitel, TEL: 41-037-410060 ID Boise VA 
Intl United Kingdom, Seven Oaks, Kent James J. Backer Co., 208-343-9831 See Owings Mills, MD (Walker-Houck Assoc.) 

Mogul Electronics, TEL: 44-0732-741841 IL WA Seattle 
Intl United Kingdom, Tewkesbury See St. Louis, MO (Rush & West Assoc.) James J. Backer Co., 206-285-1300 

Micro Circuit Eng. (European Design Ctr), TEL: IL Itasca WV 
44-0684-29777 Beta Technology Sales, Inc., 708-250-9586 See Owings Mills, MD (Walker-Houck Assoc.) 

Intl West Germany, Muenchen IN Ft. Wayne WI Milwaukee 
Neutron E.D.V. Systeme, TEL: 49-089-714087 Corrao & Marsh, 219-482-2725 Beta Technology Sales, Inc., 414-543-6609 

IA Davenport WY 

Distributors 
Rush & West Assoc., 319-388-9494 See Englewood, CO (Compass Marketing) 

KS "Olathe Can Quebec, Lachine 

FL Ft. Lauderdale Rush & West Assoc., 913-764-2700 Vitel Electronics, 514-636-5951 

Nu Horizons, 305· 735-2555 KY Intl Hong Kong, Kowloon 

MD Columbia See Greenfield, IN (Corrao & Marsh) Unitrode Electronics Asia, Ltd., TEL: 

Nu Horizons, 301-995-6330 LA 852-3-722-1101 

MA Wakefield See Dallas, TX (Micro Networks-TX) Intl Italy, Milano 

Nu Horizons, 617 ·246-4442 ME Unitrode S.R.L., TEL: 39-2-48007831 

NJ Marlton See Chelmsford, MA (John E. Boeing Co.) Intl United Kingdom, London 

Nu Horizons, 609-596-1833 MD Owings Mills Unitrode (U.K.) Ltd., TEL: 44-81-318-1431 

NJ Pine Brook Walker-Houck Assocs., 301-356-9500 Intl West Germany, Unterhaching 

Nu Horizons, 201-882-8300 MA Chelmsford Unitrode Electronics GmbH, TEL: 49-~9-619004 

NY Amityville John E. Boeing Co., 508-256-5800 

Nu Hurizons, 516-226-6000 MA Worcester Micro Power Systems 
NY Rochester U.S. Regional Sales, 508-852-5400 

Nu Horizons, 716-248-5980 Ml Farmington Hills Micro Power Systems, Inc. 

Intl Japan, Tokyo Action Components Sales, 313-442-9880 315 lJay Street 

Kawasho Corp., TEL: 81-03-578-5190 MN Eden Prairie Santa Clara, California 95954 
Aldridge and Assocs., 612-944-8433 408· 727-5350 

Micro Linear MS TWX: 910-338-0154 

See Greenville, SC (EMA, Inc.) 
Micro Linear MO St. Louis 
. 2092 Concourse Dr. Rush & West Assoc., 314-965-3322 
San Jose, California 95131 MT 
408-433-5200 See Englewood, CO (Compass Marketing) 
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Micro-Link 

Micro-Link Products 
Micro-Link Products Division 
14602 North U.S. Highway 31 
Carmel, Indiana 46032 
317-846-2591 

Micro-Rel 

Micro-Rel 
2343 W. 10th Place 
Tempe, Arizona 85281 
602-968-6411 

MICRO/SYS 

MICRO/SYS 
1011 Grand Central Avenue 
Glendale, California 91201-3010 
818-244-4600 

GENERAL 
INSfRUMENT 

POWER SEMICONDUCTOR DIVISION 
A LEADING SUPPLIER OF BRIDGES. RECTIFIERS 

AND TRANSIENT VOLTAGE SUPPRESSORS 

Microchip Technology Inc. 

Microchip Technology, Inc. 
2355 West Chandler Boulevard 
Chandler, Arizona 85224-6199 
602-963-7373 
TWX: 910-950-1963 
FAX: 602-899-9210 

Microcosm 

Microcosm Inc. 
15275-E S. W. Koll Parkway 
Beaverton, Oregon 97006 
503-626-6100 

Micron Technology 

Micron Technology , ~-~~:. , ._{ ,~.l ~~ ... ·~ ~/ 2805 E. Columbia Road , ~ :J" J::::1 
Boise, Idaho 83706 '°'' (t,''J ·~· , "' 208-368-3900 \I . ~fl 
FAX: 208-368-4617 ' '1 ~\ 

Micropac 

Micropac Industries, Inc. 
905 East Walnut Street 
Garland, Texas 75040 
214-272-3571 
TWX: 910-860-5186 

MicroSim 

MicroSim Corporation 
20 Fairbanks 
Irvine, California 92718 
714-770-3022 

Mikros Systems Corp. 

Mikros Systems Corp. 
3828 Quakerbridge Road 
Mercerville, New Jersey 08619 
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Miller Technology 

Miller Technology Inc. 
64 7 North Santa Cruz Avenue 
Los Gatos, California 95030 
408-395-2032 

Mitel Corp. 

Mitel Semiconductor 
P.O. Box 13320 
Kanata, Ontario, Canada K2K 1X3 
800-267-6244, 613-592-2122 
TELEX: 053-3221 
TWX: 610-562-8529 

Mitsubishi Electronics 

Mitsubishi Electronics America, Inc. 
Semiconductor Division 
1050 East Arques Avenue 
Sunnyvale, California 94086 
408-730-5900 
FAX: 408-730-4972 

CA 

CA 

CA 

co 
FL 

GA 

IL 

MA 

MN 

NJ 

Intl 

Intl 

Intl 

Intl 

Intl 

Intl 

Intl 

Intl 

Intl 

Intl 

Sales Office & Representatives 

San Diego 
Mitsubishi Elctrncs., 619-592-1445 
Sunnyvale 
Mitsubishi Electronics (Northwest), 
408-730-5900 

Torrance 
Mitsubishi Elctrncs. (Southwest), 213-515-3993 
Denver 
Mitsubishi Elctrncs., 303-740-6775 
Boca Raton 
Mitsubishi Elctrncs. (Southeast), 305-487-7747 
Norcross 
Mitsubishi Elctrncs. (South Atlantic), 
404-368-4850 

Mt. Prospect 
Mitsubishi Elctrncs. (North Central), 
312-298-9223 

Woburn 
Mitsubishi Elctrncs. (Northeast), 617-938-1220 
Minnetonka 
Mitsubishi Elctrncs. (Northern), 612-938-7779 
Piscataway 
Mitsubishi Elctrncs. (Mid-Atlantic), 
201-981-1001 

Morrisville 
Mitsubishi Elctrncs. (South Atlantic), 
404-368-4850 

Carrollton 
Mitsubishi Elctrncs. (South Central), 
214-484-1919 

Australia, N.S.W. 
Mitsubishi Electric Australia Ply. Ltd., TEL: 
02-888-5777 

France, Cedex 
Mitsubishi Electric Europe GmbH, TEL: 
47087871 

Hong Kong, Causeway Bay 
Mitsubishi Electric (H.K.) Ltd., TEL: 5-773901-3 
Italy, Milano 
Mitsubishi Electric Europe GmbH, TEL: 
039-636011 

Japan, Hyogo-ken 
Overseas Marketing Mangager, TEL: 
0727-82-5131 

Japan, Tokyo 
Mitsubishi Elctrncs, Corp. (Semiconductor Mktg 
Div.), TEL: 03-218-3473 

Singapore 
Meleo Sales Singapore Pie. Ltd., TEL: 4695255 
Sweden Sollentuna 
Mitsubishi Electric Europe GmbH, TEL: 
08-960468 . 

Taiwan, Taipei R.O.C. 
Meleo-Taiwan Co. Ltd., TEL: 02-735-3030 
United Kingdom, England 
Mitsubishi Electric (U.K.) Ltd., TEL: 
0044-7072-76100 

Intl W. Germany, Munchen 
Munich Office, TEL: 089-919006-09 

Intl W. Germany, Ratingen 
Mitsubishi Electric Europe GmbH, TEL: 
02102-4860 

Monolithic Systems 

Monolithic Systems Corporation 
7050 South Tucson Way 
Englewood, Colorado 80112 
303-790-7 400 

Mosaid 

Mosaid Inc. 
P.O. Box 13579 
Kanata, Ontario, Canada K2K 1X6 
613-836-3134 

Mosel 

Mosel 
914 West Maude Avenue 
Sunnyvale, California 94086 
408-733-4556 
FAX: 408-773-8415 

Motorola 

Motorola Semiconductor Products 
5005 East McDowell Road 
Phoenix, Arizona 85008 

MX-COM, Inc. 

MX-COM, Inc. 
4800 Bethania Station Road 
Winston-Salem, NC 27105-1201 
919-744-5050, 800-638-5577 
FAX: 919-744-5054 

National Semiconductor 

National Semiconductor Corporation 
2900 Semiconductor Drive 
Santa Clara, California 95051 
408-721-5000 
TWX: 910-339-9240 

NCM Corporation 

NCM Corporation 
1500 Wyatt Drive, Suite 9 
Santa Clara, California 95054 
408-496-0290 
TELEX: 172932 
TWX: NCMCORP 
FAX: 408-496-0388 

NCR Microelectronics 

NCR Corporation 
Microelectronics Division 
8181 Byers Road 
Miamisburg, Ohio 45342 
513-866-7217' 800-543-5618 
TELEX: 241669 NCR NUMEN MSBG 

NEC Electronics 

NEC Electronics Inc. 
401 Ellis Street 
Mountain View, California 94039 
415-960-6000 
TELEX: 3715792 

Sales Office & Representatives 

AL Hutsville 
20th Century Mrktg., 205-772-9999 

AZ. Phoenix 
Oasis Sales, Inc, 602-277-2714 

CA Cardiff 
Mission Technology, 619-753-5092 
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NEC Electronics (Cont'd) NC Raleigh MN Eden Prairie (ND,SD,MN,IA,WI) 
Quantum Marketing Inc., 919·846·5728 PWC Incorporated, 612·934·1409 

CA Encino OH Columbus NY Binghamton 
NEC Electronics (Northwest), 818·342·3112 NEC Electronics (Midwest), 614-436-1778 Gen· Tech, 607 -648-8833 

CA Mountain View OH Pepper Pike NY Commack (Metro NY) 
NEC Electronics (Northwest), 415·965·6200 NEC Electronics (Midwest}, 216-831-0067 MLV Technologies, 516·499·9152 

CA San Jose OR Portland NY Liverpool 
Exis, 408-433-3947 Venture Electronics, 503-624-0617 Gen·Tech, 315451·3480 

CA Santa Ana OR Portland NY Penfield 
NEC Electronics (Northwest), 714-546-0501 NEC Electronics (Northwest), 503·245· 1600 Gen-Tech, 716-381-5159 

PA Allentown NY Rochester co Aurora NEC Electronics (Northeast), 215·391·9094 Gen-Tech, 716-467-5016 
NEC Electronics (Northwest), 303·755·6353 

TN Knoxville OH Aurora (OH,Western PA,KY,WV) co Boulder 20th Century Marketing, Inc., 615-966-2099 EMA Inc., 216-562-6104 
Promotional Technolgy, 303-447-2474 TX Austin OH Centerville co Parker TL Marketing, Inc., 512·453·4586 EMA Inc., 513-433·2800 
Promotional Technology, 303·841·4664 TX Dallas PA West Chester (E.PA, So.NJ, DE) 

CT Cheshire TL Marketing, Inc., 214·484·6800 TCA & Associates, 215-692-6853 · 
· Datatrack Engineering, Inc., 203-271-1311 TX Dallas TX Austin 

FL Altamonte Springs NEC Electronics(South Central), 214·931·0641 Oeler & Menelaides, 512-453-0275 
V.G. Sales Co. Inc., 407·831·8888 TX Houston TX Dallas (LA,OK,TX,AR) 

FL Cooper City NEC Electronics (Central), 713-955-2191 Oeler & Menelaides, 214-361-8876 
NEC Electronics (Eastern), 305-438-8114 TX Houston WA Redmond (WA, OR) 

FL Ft. Lauderdale TL Marketing, Inc., 713·589·2763 Salestech Associates, 206-883-9374 
V.G.Sales Co. Inc., 305-938-4333 UT Midvale 

FL Largo Promotional Technology Corp., 801-566-8919 Distributors 
V.G. Sales Co. Inc., 813·536·7787 WA Bellevue 

FL Maitland Venture Electronics, 206-454-4594 CA Laguna Hills 
NEC Electonics (Southeast), 407·875-1145 WI Mecuon Jaco Electronics Inc., 714-837-8966 

GA Norcross Martan Inc., 414-241-4955 CA San Jose 
20th Century Marketing Inc., 404-445-1999 Can British Columbia, Burnaby Distel/Jaco, 408-432·9290 

GA Norcross Kaytronics Western, 604-294-2000 CA Westlake Village 
NEC Electronics (Southeast), 404.447.4409 Can Ontario, Concord Distel/Jaco Inc., 805-495-9998 

IL Arlington Heights Kaytronics, 416-669-2262 CT Bridgeport 
NEC Electronics (Midwest), 312-577-9090 Can Ontario, Kanata Park Distributors, 203-366-7200 

IL Schaumburg Kaytronics, 613-592-6606 FL Ft. Lauderdale 
Martan Inc., 708-303·5660 Can Quebec, Ville St-Laurent Nu Horizons, 305· 735·2555 

IN Carmel 
Kaytronics, 514-745-5800 FL Longwood 

Technology Marketing Corp., 317·844·8462 PR Mayaguez Jaco Electronics, 407 -332-0668 
V.G. Sales Co. Inc., 809-831-4151 FL Tampa IN Ft. Wayne Jaco Electronics, 813-628-4665 Technology Marketing Corp., 219-432·5553 Newbridge Microsystems MD Columbia 

IA Cedar Rapids Nu Horizons, 301-995-6330 
Stan Clothier Co., 319-393·1576 MD Columbia 

KS Overland Park Jaco Electronics Inc., 301·995-6620 
AME Sales, 913-262-3871 

~· NEWBRIDGE MA Wakefield 
KY Louisville Nu Horizons, 617·246-4442 

Technology Marketing Corp., 502·893-1377 MA Wilmington 
MD Glen Burnie Jaco Electronics, 617-273-1860 

TRI-MARK Inc., 301-761·6000 NJ Marlton 
MA Natick 

FAX: 613-831-1742 Nu Horizons, 609-596-1833 
NEC Electronics (Northeast}, 508-650-4100 NJ Pine Brook 

MA Woburn Nu Horizons, 201-882-8300 
Compass Technology, 617-933-3336 Newbridge Microsystems NY Amityville 

Ml Grand Rapids 603 March Road Nu Horizons, 516·226-6000 
Miltimore Sales, 616-942-9721 Kanata, Ontario, Canada K2K 2M5 NY East Rochester 

Ml Novi 613-592-0714, 1·800·267·7231 (from USA) Nu Horizons, 716·248·5980 
Miltimore Sales, 313-349-0260 TELEX: 053·4501 NY Hauppauge 

Ml Troy FAX: 613-592-1320 Jaco Electronics, 516-273-5500 
NEC Electronics (Midwest), 313·680-0506 WA Redmond 

MN Bloomington Sales Office & Representatives Jaco Electronics, 206-881-9700 
NEC Electronics (Midwest), 612·854-4443 

MN Eden Prairie CA Irvine Nexel 
Stan Clothier Company, 612-944-3456 Prism Associates, 213·641-6768 

MO St. Charles CA Livermore (No. CA, NV) Nexel Corporation 
AME Sales, 314-926-2599 United Tecnical Marketing, 415-449-7644 1556 Halford Avenue, Suite 410 

NJ Fairfield co Denver (CO,UT,WY,MT) Santa Clara, California 95051 

Metro Logic Corp., 201-575·5585 Donahue Sales Co., 303·455· 1719 408·241-7585 

NJ Moorestown CT Guilford (CT, RI) FAX: 415-243-0822 

TAI Corp., 609·776·5353 Datamark Inc., 203-453-0575 
NJR NY Fairport FL Casselberry 

NEC Electronics (Northeast), 716·425·4590 Perrott Associates Inc., 407-830-0094 NJ R Corporation 
NY Fishkill IL Bensenville (IL, WI) Div. of New Japan Radio Co. Ltd. 

NEC Electronics (Northeast), 914-887-2101 Horizon Tech. Sales, 708-860· 7900 340-B East Middlefield Rd. 
NY Jericho MD Annapolis (DC,MD,VA) Mountain View, California 94043 

NEC Electronics (Northeast), 516·932·5700 Chesapeake Technologies, 301-757 ·2522 415-961-3901 
NY Pittsford MD Baltimore (DC,MD,VA) TELEX: 172172 NJRMNTV 

Eleam Sales, 716-385-1400 Burgin-Kreh Associates, 301-265-8500 FAX: 415-969-1409 
NY Skaneateles MA Waltham (ME,VT,NH,MA) 

Eleam Sales, 315·685·8245 Dynasel, 617 ·890-6777 

NC Charlotte MA Wayland (ME,VT,NH,MA) 
Quantum Marketing Inc., 704-523-8822 Daner Hayes Inc., 508·655·0888 

NC Durham 
NEC Electronics (Southeast}, 919·544·4132 
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NJR (Cont'd) Intl Singapore Paradigm Technology 
Carter Semiconductors PTE Ltd., TEL: 7347424 

Intl Switzerland, Bahnslrasses Paradigm Technology, Inc. Specific Product Information: MOOR Electronic AG, TEL: 01-843-3111 71 Vista Montana Taiwan Liaison Office ......... 751-7069 Intl West Germany, Stuttgart San Jose, California 95134 Singapore Liaison Office ...... ... .. . . 745-9235 W. Moor Micro Electronic GmbH, TEL: 408-954-0500 
All Other Information: 0711-458960 FAX: 408-954-8913 

Mitsuya Head Office . .. .. . . ... 03-502-2331 
NMB Technologies Personal CAD Systems 

Sales Office & Representatives NMB Technologies Cadam Inc. 
AL Huntsville 9730 lndepencance P-CAD Division 

Mec-Elec Components, Inc., 205-852-2656 Chatsworth, California 91311 1290 Parkmoor Ave. 

CA Escondido 818-341-3355 San Jose, CA 95126 
Reider Associates, 619-741-0496 

TELEX: 67-8486 800-523-5207 (outsideCA), 408-971-1300 
FAX: 818-341-8207 FAX: 408-971-1300 CA San Diego 

Reider Associates, 619-741-0496 OKI Semiconductor Performance Electronic Packaging CT 
See Milford, MA (AFM Group) OKI Semiconductor, Inc. Services 

DE 650 N. Mary Ave. 
See Harleysville, PA (Thomas Jackson Sunnyvale, California 94086 
Associates) 408-720-1900, 800-336-3555 

FL TELEX: 296687 

~ See Huntsville, AL (Mec-Elec Components, Inc.) 
GA Omnibyte PERFORMANCE ELECTRONIC 

See Huntsville, AL (Mec-Elec Components, Inc.) PACKAGING SERVICES, INC. 
IL Berkeley Omnibyte Corporation 

ESA Technical Marketing, 708,544-0120 245 W. Roosevelt Road, Building 1·5 
FAX: 619-931-6557 ME West Chicago, Illinois 60185 

See Milford, MA (AFM Group) 312-231-6880 
MA Milford 

AFM Group, 508-478-3355 OnChip Systems Performance Electronic Packaging Services 
Ml Madison Heights 6354-B Corte Del Abeto 

Dem Electric Sales, Inc .. 313-583-1500 OnChip Systems, Inc. Carlsbad, California 92009 
MS 1190 Coleman Avenue 619-931-7824 

See Huntsville, AL (Mec-Elec Components, Inc.) San Jose, California 95110-1105 
Performance Semiconductor Corp. NH 408-988-5400 

See Milford, MA (AFM Group) FAX: 408-988-5488 
NJ Performance Semiconductor Corp. 

See Webster, NY (lmpaq Electronic Sales) Optical Electronics 610 E. Weddell Drive 
NJ Sunnyvale, California 94089 

See Harleysville, PA (Thomas Jackson Optical Electronics Inc. 408-734-8200 
Associates) P.O. Box 11140 

NY Webster Tucson, Arizona 85734 Plessey Semiconductors 
lmpaq Electronic Sales, 716-265-2540 602-889-8811 

PA Harleysville Plessey Semiconductors 
Thomas Jackson Associates, 215-256-8877 OrCAD 1500 Green Hills Road 

RI Scotts Valley, California 95066 
See Milford, MA (AFM Group) OrCAD 408-438-2900 

TN 3175 N.W. Aloclek Drive 
See Huntsville, AL (Mec-Elec Components, Inc.) Hillsboro, Oregon 97124-7135 PLX Technology 

VT 503-690-9881 
See Milford, MA (AFM Group) PLX Technology, Inc. 

WI Orion Instruments 625 Clyde Avenue 
See Berkeley, IL (ESA Technical Marketing) Mountain View, California 94043 

Intl Korea, Seoul 415-960-0448 
KEEYANG Trading Co. Ltd., TEL: 739-5911-2 -=- ==- • -=- ;;. = Precision Monolithics Inc. Intl Korea, Seoul ------------ -- --Shinmyung lnt'I. Co., Ltd., TEL: 02-557-1555 -...:' =-= = -...:' =- See Analog Devices ~---~--Intl Taiwan, Taipei INSTRUMENTS Nanlien lnt'I. Corp., TEL: 02-758-2911 Power Integrations Intl Taiwan, Taipei 
Chanel Trading Co., Ltd., TEL: 02-561-8462 FAX: 415-327-9881 Power Integrations, Inc. Intl Taiwan, Taipei 411 Clyde Avenue 
Cassna lnt'I. Co., Ltd., TEL: 02-758-3626-8 Mountain View, California 94043 

Intl Taiwan, Taipei Orion Instruments, Inc. 415-960-3572 
Taiwan El-EN Enterprise Co., Ltd., TEL: 180 Independence Drive FAX: 800-468-0809 (CA 415-940-1541) 
02-3225970 Menlo Park, California 94025 

415-327-8800 Proximity 
Distributors FAX: 415-327-9881 

Panasonic 
Proximity Technology Inc. 

CA San Jose 3511 NE 22nd Av. 
Silicon Valley Sales, 408-432·1967 Ft. Lauderdale, Florida 33308 

Intl France, Rue Anatole Panasonic Industrial Company /Electronic Components 305-566-3511 
AXCO S.a.r.I., TEL: 1-47581220 , Division 

Intl Hong Kong Matsushita Electric Corporation of America Qualcomm 
Array Electronics, Ltd., TEL: 4816832 1 Panasonic Way 

Intl Hong Kong, Kowloon Secaucus, New Jersey 07094 Qualcomm Incorporated 
HI-REL (Hong Kong) Ltd., TEL: 7588688 201-348-7000 10555 Sorrento Valley Road 

Intl Hong Kong, North Point TWX: 710-992-8920 San Diego, California 92121-1617 
S & T Enterprises, Ltd., TEL: 5-784921 619-587-1121 

Intl Singapore FAX: 619-452 ·9096 
S & T Enterprises, Ltd., TEL: 7459235 
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Radstone Technology FL Orlando PA 
Currie, Peak & Frazier, Inc., 407-855-0843 See Marlton, NJ (Naudain Assoicates) 

Radstone Technology Corp. GA PA Collegeville 
20CraigRd. See Salt Lake City, UT (Quorum 3) Beacon North, 703-478-2480 
Montvale, New Jersey 07645 GA Duluth PA Pittsburgh 
201-391-2700 Currie.Peak and Frazier.Inc., 404-497-9404 Robert 0. Whitesell & Assocaites, 412-963-6161 

GA Norcross RI 
Ramtron Rockwell lnt'I Semiconductor, 404-446-7414 See Burlington, MA (Kitchen & Kutchin, Inc.) 

IL Itasca SD 
Ramtron Corporation LTD Technologies Inc., 312-773-2900 See Eden Prairie, MN (Electronic Innovators) 
1850 Ramtron Drive IL Rosemont TN Knoxville 
Colorado Springs, Colorado 80921 Rockwell Jnt'J Semiconductor, 312-297-8862 Robert 0. Whitesell & Associates, 615-694-9476 
719-481-7000 IN lndainapolis TX Austin 
FAX: 719-481-9170 Robert 0. Whitesell & Associates, 317-359-9283 Norcom, Inc., 512-451-2757 

IN Kokomo TX Dallas 
Raytheon Semiconductor Robert 0 .Whitesell & Associates, 317 -45 7 ·9127 Norcom, Inc., 214-386-4888 

IA Cedar Rapids TX Houston 
Raytheon Company Dy·Tronix Inc .. 319-377-8275 Norcom, Inc., 713-778-0392 
Semiconductor Division KS Wichita TX Richardson 
350 Ellis Street Dy-Tronix Inc., 316-838·0884 Rockwell Jnt'I Semiconductor, 214-996-6500 
Mountain View, California 94039-7016 KY Pewee Valley UT Salt Lake City 
415-968-9211 Robert 0. Whitesell & Associates, 502-241-1441 Quorum 3, 801-943-9227 
TWX: 910-379-6481 LA VT 

See Dallas, TX (Norcom, Inc.) See Burlington, MA (Kitchen & Kutchin, Inc.) 
Ricoh ME VA Sterling 

See Burlington, MA (Kitchen & Kutchin, Inc.) Beacon North, Inc .. 703-478-2480 
Ricoh Corp. MD WA Bellevue 
Electronic Devices See Sterling, VA (Beacon North) Westerberg Assoc., Inc., 206-453-8881 
3001 Orchard Park Way MA Burlington WV San Jose, California 95134 Kitchen & Kutchin, Inc., 617·229-2660 See lndianaplis, IN (Robert 0. Whitesell & Assoc.) 
408-942-8100 MA Westford WI Wauwatosa 

Rockwell lnt'J Semiconductor, 508-692-7660 Larsen Associates Inc., 414-258-0529 Rockwell International Ml Grand Blanc WY 
R.O. Whitesell & Associates, 313-695-0770 See Colorado (Simpson & Assoc., Inc.) 

Ml Grand Rapids Can Ontario, Ottawa 

'l' 
Robert 0. Whitesell & Associates, 616-942-5420 Renmark Electronics Ltd., 613-727-0320 

Ml Southfield 
Rockwell International Robert 0. Whitesell & Associates, 313-559-5454 Can Ontario, Richmond Hills 

Renmark Electronics Ltd., 416-881-8844 
Ml St. Joseph Can Ontario, Scarborough Robert 0. Whitesell & Associates, 616-983-7337 
MN Eden Prairie Rockwell lnt'I Semiconductor, 416-296-1644 

Electronic Innovators, Inc., 612-941-0830 Intl Australia, Artarmon, NSW 

FAX: 714-833-4078 MS VSI Electronics Pty. Ltd.(Australia), TEL: 

See Huntsville, AL (Robert 0. Whitesell & Assoc.) 61-2-439-4655 

MO Bridgeton Intl Australia, Artarmon, NSW 

Dy-Tronix Inc .. 314-291-4777 VSJ Electronics Pty, Ltd., TEL: 02-439-4655 
Rockwell International MT Intl Austria, Wien 
Semiconductor Products Division See Littleton, CO (Simpson & Assoc.) W. Moor GES. M.B.H., TEL: 43-0222-61062 
4311 JamboreeRd., P.O. Box C NE Intl Belgium, Mechelen 
Newport Beach, California 92658-8902 See Cedar Rapids, IA (Dy·Tronix Inc.) Microtron, TEL: 32·15·21·2223 
714-833·4600 NE Intl Brazil 
TWX: 910-591-1654 See Bridgeton, MO (Dy-Tronix Inc.) Colgil Inc. (Headquarters, NY), TEL: 

NV 212-832-1340 

Sales Office & Representatives See Santa Clara, CA (Criterion Sales Inc.) Intl Brazil, Sao Paulo 

NH Cristech Tech. Lida., TEL: 55·11·285-4031 

AL Huntsville See Burlington, MA (Kitchen & Kutchin, Inc.) Intl Brazil, Sao Paulo 
Robert 0. Whitesell & Assoc., 205-883-5110 NJ Boonton Cristech Tech. Lida., TEL: 55-11-285-4031 

AZ Scottsdale PAF Associates, 201-335-0680 Intl Culver City, CA (Other Countries) 
BSE, Inc., 602-483-0373· NJ Marlton Hamilton/Avnet Elec. (Intl. Group), TEL: 

AR Rockwell lnt'I Semiconductor, 609-596-0090 213·558-2441 

See Norcom Inc. (Dallas, TX) NJ Marlton Intl Denmark, Silkeborg 

CA Calabasas Naudain Associates, 609-983-5300 Micronor APS, TEL: 45-6-815510 

Centaur Corp., 818-704-1655 NM Albuquerque Intl England, Berkshire 
Rep New Tee, 505-293-2582 Abacus Electronics PLC, TEL: 0635-30680 

CA Irvine Intl England, Middlesex 
Centaur Corp., 714-261-2123 NY East Syracuse 

Ossman Assoc .. 315-437-7052 R.C.S. Microsystems Ltd., TEL: 01-979-2204 
CA Newport Beach NY Smithtown Intl England, Middlesex 

Rockwell Int' I (Semiconductor Headquarters), PAF Associates, 516-360-0940 Rockwell lnt'I Ltd (Semiconductor), TEL: 
714-833-4600 

NC Raleigh 44-1-577-1034 
CA Newport Beach Quantum Marketing, Inc., 919-846-5728 Intl Finland, Espoo 

Rockwell lnt'I Semiconductor (US/CANADA), ND Satt Electronics OY, TEL: 358-0-7555133 
714-833-4655 See Dedn Prairie, MN (Electronic Innovators) Intl F ranee, Eckbolsheim 

CA San Diego OH Cincinnati System Contact, TEL: 33-88782089 
Centaur Corp .. 619-278-4950 Robert 0. Whitesell & Associates, 513-521-2290 Intl France, Evry Cedex 

CA Santa Clara OH Cleveland Rockwell lnt'I Semiconductor, TEL: 
Rockwell lnt'I Semiconductor, 408-980-1900 Robert 0. Whitesell & Associates, 216-447-9020 33-16-497 ·2828 

CA Santa Clara OH Columbus Intl F ranee, Les Ulis Ced ex 
Criterion Sales, Inc., 408-988-6300 Robert 0. Whitesell & Associates, 614-888-9396 Alfatronic, TEL: 33-1-47917400 

co Littleton OH Dayton Intl Germany, Garching 
Simpson & Assoc., 303-794-8381 Robert 0. Whitesell & Associates, 513-298-9546 Kontron Halbleiter, TEL: 089-32-90-99·0 

CT North Haven OR Portland Intl Germany, Muenchen 
Kitchen & Kutchin, 203-239-0212 Westerberg Assoc., Inc .. 503-620-1931 Bit-Electronic AG, TEL: 49-89-41-8007-0 

DE PA Intl Holland 
See Sterling, VA (Beacon North) See Indianapolis, JN (R.O. Whitesell & Assoc.) Alcorn Electronics BV, TEL: 31-10-4519-533 

DC 
See Sterling, VA (Beacon North) 
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Rockwell International (Cont'd) Distributors IL Schaumburg 
Marshall Industries, 312-490-0155 

Intl Hong Kong, Kowloon AL Huntsville IN Carmel 
Tekcomp Electronics Ltd., TEL: 852-3-880629 Marshall Industries, 205-881-9235 Hamilton/Avnet Electronics, 317-844-9333 

Intl Hong Kong, Kowloon AL Huntsville IN Indianapolis 
Rockwell lnt'I Ltd (Asia Pacific), TEL: Hamilton/Avnet Electronics, 205-837-7210 Advent Electronics, 317-872-4910 

852-3-7109129 AZ Chandler IN Indianapolis 
Intl Hong Kong, Kowloon Hamilton/Avnet Electronics, 602-961-6400 

Marshall Industries, 317-297-0483 

Grandeur Trading Company AZ Phoenix IA Cedar Rapids 
Intl India, Punjab Marshall Industries, 602-496-0290 

Advent Electronics, 319-363-0221 

Semiconductor Complex Ltd., TEL: 87265, CA Agoura 
IA C.edar Rapids 

87809, 87585 Hamilton/Avnet, 319-362-4757 

Intl Israel, Tel-Aviv 
Image Electronics, 818-707-0911 KS Lenexa 

Bynet Data Communications CA Chatsworth Marshall Industries, 913-492-3121 

Intl Italy, Cassin a 
Hamilton/Avnet, 818-700-6500 KS Overland 

Dolt. Ing. Giuseppe De Mico S.P.A., TEL: CA Chatsworth Hamilton/Avnet Electronics, 913·888·8900 
39-2-952-0551 Marshall Industries, 818-407-4100 MD Columbia 

Intl Italy, Milano CA Costa Mesa Hamilton/Avnet Electronics, 301-995-3500 
Murata Electronica, TEL: 39-2-607-3786 Hamilton Electro Sales, 714-641·4100 MD Jessup 

Intl Italy, Milano CA Costa Mesa Almo Electronics, 301-953-2566 
Rockwell-Collins ltaliana S.P.A., TEL: Avnet Electronics, 714-754-6111 MD Silver Springs 
39-2-498-7479 CA El Monte Marshall Industries, 301-622-0451 

Intl Japan, Tokyo Marshall Industries, 818-459-5500 MA Canton 
Kyokuto Boeki Kaisha, Ltd., TEL: 81-3-244-3803 CA Gardena Almo Electronics, 617-821-1420 

Intl Japan, Tokyo Hamilton Electro Sales, 213-217-6700 MA Peabody 
Rockwell Int' I Japan Co. Ltd., TEL: CA Irvine Hamilton/Avnet, 617-531-7430 
81-3-265-8808 Marshall Industries, 714-859-5050 MA Westboro 

Intl Japan, Tokyo CA Milpitas Future Electronics, 617-366-2400 
Kanematsu Semiconductor Corp., TEL: Marshall Industries, 408-942-4600 MA Wilmington 
81-3-551-7791 CA Ontario Marshall Industries, 617-658-0810 

Intl Japan, Tokyo Hamilton/Avnet Electronics, 714-989-4602 Ml Farmington Hills 
Marubeni-Hytech Co. Ltd., TEL: 03-817-4811 CA Rancho Cordova Advent Electronics, 313-477-1650 

Intl Japan, Tokyo Marshall Industries, 916-635-9700 Ml Grand Rapids 
Matsushita Industrial Co. Ltd., TEL: CA Sacramento Hamilton/Avnet, 616-243-8805 
81-3-435-4552 Hamilton/Avnet Electronics, 916-925·2216 Ml Livonia 

Intl Korean, Seoul CA San Diego Marshall Industries, 313-525-5850 
Unistandard Corp., TEL: 82-2-532-6815 Marshall Industries, 619-578-9600 Ml Livonia 

Intl Mexico (Newport Beach, CA) CA San Diego Reptron, 313-525-2700 
Rockwell lnt'I Semiconductor, TEL: Hamilton/Avnet Electronics, 619-571-7510 Ml Novi 
714-833-4655 CA Saratoga Hamilton/Avnet Electronics, 313-347-4270 

Intl New Zealand, Auckland Western Microtechnology Inc., 408,725-1660 MN Fridley 
VSI Electronics LTD (N.Z.), TEL: 64-9-599150 CA Sunnyvale Voyager Electronics Corp., 612-571-7766 

Intl New Zealand, Penr11se Auckland Hamilton/Avnet Electronics, 408-743-9332 MN Minneapolis 
VSI Electronics, LTD. (N.Z.), TEL: 9-599150 CA Tustin Marshall Industries, 612-559-2211 

Intl Norway, Lier Image Electronics, 714-259-0900 MN Minnetonka 
Bit ElektronikkA.S., TEL: 03-84-70-99 co Englewood Hamilton/Avnet Electronics, 612-932-0600 

Intl S. America/Central America/India Hamilton/Avnet Electronics, 303-799-7814 MO Earth City 
Rockwell lnt'I Semiconductor, TEL: co Thornton Hamilton/Avnet Electronics, 314-344-1200 
714-833-6212 Marshall Industries, 303-451-8444 NH Manchester 

Intl Singapore CT Danbury Hamilton/Avnet Electronics, 603-624-9400 
Dynamar Computer Systems PTE Ltd., TEL: Hamilton/Avnet Electronics, 203-797-2800 NJ Cherry Hill 
65-281-3388 CT East Haven Hamilton/Avnet Electronics, 609-424-0110 

Intl Singapore J.V. Electronics, 203-469-2321 NJ East Brunswick 
Dynamar Computer Systems PTE Ltd., TEL: CT Wallingford Alma, 201-613-0200 
65-281-3388 NJ Fairfield 

Intl South Africa Alma Electronics, 203-269-6801 
Hamilton/Avnet Electronics, 201-575-3390 

South Continental Devices (Europe and Middle CT Wallingford NJ Mt. Laurel 
East) Marshall Industries, 203-265-3822 

Marshall Industries, 609-234-9100 
Intl Spain, Madrid FL Altamonte Springs NJ West Berlin 

Comella SA, TEL: 34-1-754-3001 Marshall Industries, 305-841-1878 General Components Inc., 609-768-6767 
Intl Sweded, Spanga FL Ft. Lauderdale NM Albuquerque 

Rockwell lnt'I GmbH (Semiconductor), TEL: Hamilton/Avnet Electronis, 305-971-2900 Hamilton/Avnet Electronics, 505-765-1500 
46-8-751-5000 FL Ft. Lauderdale NY Fairfield 

Intl Sweden, Gothenburg Reptron, 305-735-1112 Marshall Industries, 201-882-0320 
Betoma Component A.B., TEL: 46-31-848450 FL Ft. Lauderdale NY Hauppauge 

Intl Sweden, Solna Marshall Industries, 305-977 -4880 Hamilton/Avnet Electronics, 516-231-9800 
Betoma Component AB, TEL: 46-8-8200 FL St. Petersburg NY Hauppauge 

Intl Switzerland, Zurich Hamilton/Avnet Electronics, 813-229·7010 Marshall Industries, 516-273-2424 
Aumann & Co. AG, TEL: 41-443-300 FL St. Petersburg NY Johnson City 

Intl Taiwan, Taipei, ROC Marshall Industries, 813-576-1399 Marshall Industries, 607-798-1611 
Sertek International Inc., TEL: 886-2-501-0055 FL Tampa NY Liverpool 

Intl Venezuela, Caracas Reptron, 813-855-4656 Future Electronics, 315-451-2371 
lnterphase C.A. Centro Capriles FL Winter Park NY Melville 

Intl W. Germany, Dusseldorf Hamilton/Avnet Electronics, 305-628-3888 Semispecialist of America, 516-293-2710 
Unitronic GmbH, TEL: 49-89-309031 GA Norcross NY Rochester 

Intl West Germany, Muenchen-Martinsried Quality Components, 404-449-9508 Marshall Industries, 716-235-7620 
Rockwell lnt'I GmbH (Semiconductor), TEL: GA Norcross NY Rochester 
49-89-857-6016 Marshall Industries, 404-923-5750 Hamilton/Avnet Electronics, 716-475-9140 

Intl West Malaysia, Penang GA Norcross NY Syracuse 
Dynamar Computer Systems PTE Ltd., TEL: Hamilton/Avnet Electronics, 404-447-7500 Hamilton/Avnet Electronics, 315-437-2641 
60-4-377269 IL Bensenville NC Raleigh 

Hamilton/Avnet Electronics, 312-860-8522 Hamilton/Avnet Electronics, 919-878-0810 
IL Rosemont NC Raleigh 

Advent Electronics, 312-298-4210 Marshall Industries, 919-878-9882 

© IC MASTER 1991 3049 



IC MASTER 

Rockwell International (Cont'd) ROHM Distributors 

NC Raleigh ROHM Corporation AL Huntsville 
Quality Components, 919-876-7767 8 Whatney . Hammond Electronics, 205-830-4764 

OH Cleveland Irvine, California 92718 AZ Phoenix 
Hamilton/Avnet Electronics, 216-831-3500 714-855-2131 Sterling Electronics, 602-437-5565 

OH Dayton TWX: 910-595-1721 AZ Tempe 
Hamilton/Avnet Electronics, 513-439-6700 FAX: 714-855-1669 Bell Industries, 602-966-7800 

OH Dayton AZ Tempe 
Marshall Industries, 513-236-8088 Sales Office & Representatives Acacia/Deanco, 602-894-287 4 

OH Solon AZ Tempe 
Marshall Industries, 216-349-5100 AL Huntsville Shelley-Ragon, 602-894-2058 

OH Westerville Strategic Marketing, 205-464-0490 CA Agoura Hills 
Hamilton/Avnet Electronics, 614-882-7004 AZ Tucson Bell Industries, 818-340-1940 

OK Tulsa Clemick & Associates, 602-7 49-4003 CA Agoura Hills 
Quality Components, Inc., 918-664-8812 CA Camarillo Almo, 818-991-3984 

OK Tulsa Eltec Enterprises, 805-484-8298 CA Chatsworth 
Hamilton/Avnet Electronics, 918-252-7297 CA Cupertino Shelley-Ragon, 818-998-3333 

OR Beaverton Get Sales, 408-725-8384 CA Chatsworth 
Marshall Industries, 503-644-5050 CA Dana Point Sterling Electronics, 818-407-8850 

OR Beaverton Eltec Enterprises, 714-493-7003 CA Costa Mesa Western Micro Technology, 503-629-2082 CA Diamond Bar Eric Electronics, 714-751-1185 
OR Lake Oswego Eltec Enterprises, 714-861-4779 

CA Cypress Hamilton/Avnet Electronics, 503-635-8157 CA Rescue 
PA Philadelphia Get Sales, 916-677-9386 Bell Industries, 714-895-7801 

Almo Electronics, 215-698-4000 CA San Diego CA Fremont 

PA Pittsburgh C.K. Associates, 619-279-0420 Acacia/Deanco, 415-623-7500 

Hamilton/Avnet, 412-281-4150 co Parker CA Industry 

PA Pittsburgh A5 Company, 303-841-3651 Ital Electronic Sales, 818-968-8515 

Marshall Industries, 412-963-0441 FL Altamonte Springs CA Irvine 
TX Addison Sales Engineering Concepjs, 407-682-4800 Acacia/Deanco, 714-660-0834 

Quality Components Inc., 214-733-4300 FL Deerfield Beach CA Irvine 
TX Austin Sales Engineering Concepts, 305-426-4601 Integrated Electronics, 714-837-9960 

Marshall Industries, 512-837-1991 IL Lake Bluff CA Laguna Hills 
TX Austin Hopewell Associates, 312-234-3310 Jaco Electronics, 714-837-8966 

Quality Components, Inc., 512-835-0220 IN Kokomo CA Mission Viejo 
TX Austin Schillinger Associates, Inc., 317-455-2708 Opto Plus, 714-380-8654 

Hamilton/Avnet Electronics, 512-837-8911 IA Cedar Rapids CA Porterville 
TX Carrollton Electromec Sales, Inc., 319-393-1637 J.l.T. Supply, 209-784-2770 

Marshall Industries, 214-233-5200 KS Kansas City CA Rocklin 
TX Houston B.C. Electronic Sales, Inc., 913-342-1211 Bell Industries, 916-652-0414 

Marshall Industries, 713-895-9200 MA Harvard CA Sacramento 
TX Irving (Dallas) Cycle Sales, 508-456-6868 Integrated Electronics, 916-363-6030 

Hamilton/Avnet Electronics, 214-550-7755 Ml Grosse Pointe Park CA San Diego 
TX Stafford Greiner Associates, Inc., 313-499-0188 Neumann Electronics, 619-695-3005 

Hamilton/Avnet Electronics, 713-240-7898 MN Burnsville CA San Diego 
UT Salt Lake City Electromec Sales, Inc., 612-894-8200 Shelley-Ragon, 619-453:7133 

Marshall Industries, 801-485-1551 MO Bridgeton CA San Diego 
UT Salt Lake City B.C. Electronic Sales, Inc., 314-739-6683 Sterling Electronics, 619-271-6555 

Hamilton/Avnet Electronics, 801-972-2800 NJ Springfield CA San Diego 
WA Bothwell Radix, Inc., 201-467-4970 Bell Industries, 619-268-1277 

Marshall Industries, 206-486-5747 NY Buffalo CA San Diego 
WA Redmond Quality Components, 716-837-5430 Acacia/Deanco, 619-565-4365 

Hamilton/Avnet Electronics, 206-881-6697 NY Manlius CA San Diego 
WA Redmond Quality Components, lr.c., 315-682-8885 Mouser Electronics, 619-449-2222 

Western Micro Technology Inc., 206-881-6737 NY Rochester CA San Jose 
WI Waukesha Quality Components, 716-342-7229 Eric Electronics, 408-432-1111 

Marshall Industries OH S. Euclid CA San Jose 
WI Waukesha Schillinger Associates, Inc., 216-381-2131 Mouser Electronics, 800-346-6873 

Hamilton/Avnet Electronics, 414-784-4510 OR Tigard CA San Jose 
Can Alberta, Calgary Components West, Inc., 503-684-1671 Jaco Electronics, 408-432-9290 

Hamilton/Avnet Electronics, 403-250-3586 PA Prospect Park CA San Jose 
Can British Columbia, Burnaby ELF Sales Co., 215-534-3340 Shelley-Ragon, 408-432-0600 

Hamilton/Avnet, 604-437-6667 TN Jonesboro CA San Jose 
Can British Columbia, Vancouver Strategic Marketing, 615-753-5518 Integrated Electronics, 408-435-1000 

Future Electronics Inc., 604-294-1166 TN Nashville CA San Jose 
Can Ontario, Downsview Strategic Marketing, 615-883-7882 All American Semiconductor, 408-943-1200 

Future Electronics Inc., 416-638-4771 TX Austin CA Santa Ana 
Can Ontario, Mississauga Sage Marketing, 512-335-0300 Almo, 714-779-5855 

Hamilton/Avnet Electronics, 416-677-7432 TX Bedford CA Santa Maria 
Can Ontario, Nepean Sage Marketing, 817-267-7781 Garrett IEU, 805-922-0594 

Hamilton/Avnet Electronics, 613-226-1700 WA Redmond CA Sunnyvale Can Ontario, Ottawa Components West, Inc., 206-885-5880 PSC Electronics, 408-737-1333 
Future Electronics Inc., 613-820-8313 WA Spokane CA Sunnyvale Can Quebec, Montreal Components West, Inc., 509-922-2412 
Hamilton/Avnet Electronics, 514-335-1000 Can Ontario, Hamilton Bell Industries, 408-734-8570 

Can Quebec, Pointe Claire Cartwright-Southall Associates, 416-528-0294 CA Thousand Oaks 

Future Electronics Inc., 514-694-7710 Can Ontario, Nepean Bell Industries, 818-340-1940 

Cartwright-Southall Associates, 613-723-6733 CA Torrance 

PR All American Semiconductor, 213-320-0240 

Sales Engineering Concepts, 809-250-0140 CA Tustin 
Sterling Electronics, 714-259-0900 

co Denver 
Integrated Electronics, 313-292-6121 
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ROHM (Cont'd) MA Andover OK Tulsa 
Bell Industries, 508-474-8880 Jaco Electronics, 918-664-8812 

co Englewood MA Needham OK Tulsa 
Sterling Electronics, 303-792-3939 Cronin Electronics, 617-449-5000 Sterling Electronics, 918-663-2410 

co Englewood MA Tewksbury OR Beaverton 
Shelley-Ragon, 313-762-0670 Jaco Electronics, 508-640-0010 Shelley-Ragon, 503-641-1691 

MA Wakefield OR Beaverton co Lakewood All American Semiconductor, 617-246-2300 Acacia/Deanco, 503-646-3377 Acacia/Deanco, 303-232-2882 MA Woburn OR Lake Oswego co Wheatridge Sterling Electronics, 617-938-6200 Bell Industries, 503-635-6500 
Bell Industries, 303-424-1985 Ml Farmington Hills OR Portland 

CT Meriden Advent Electronics, 313-477-1650 Integrated Electronics, 503-641-1690 
Jaco Electronics, 203-235-1422 Ml Southfield OR Tualatin 

CT Wallingford R.M. Electronics, 313-262-1582 Moore Electronics, 503-692-5333 
Cronin Electronics, 203-265-3134 Ml Wixom PA Bristol 

CT Wallingford Bell Industries, 313-347-6633 Aim, 215-785-3500 
Sterling Electronics, 203-265-9535 Ml Wyoming PA Export 

FL Altamonte Springs R.M. Electronics, 616-531-9300 Advacom, 412-325-7551 
Bell Industries, 407-339-0078 MN Eden Prairie PA Mc Kean 

FL Cape Coral All American Semiconductor, 612-944-2151 Advacom, 814-476-7774 
Jaco Electronics, 813-549-5111 MN Minneapolis SC Columbia 

FL Ft. Lauderdale Sterling Electronics, 612-831-2666 Dixie Electronics, 803-779-5332 
Hammond Electronics, 305-973-7103 MN Minnetonka SC Greenville 

FL Longwood Bell Industries, 612-941-1493 Hammond Electronics, 803-233-4121 
R.M. Electronics, 407-882-9191 MN St. Paul SC Greenville 

FL Melbourne 
Shelley-Ragon, 612-642-2828 Dixie Electronics, 803-297-1435 

Pridmore, 407-727-2491 
MO Hazelwood SC Greenville 

FL Orlando 
Shelley-Ragon, 314-895-1515 Dixie Electronics, 803-297-1435 

MO Independence SC N. Charleston Hammond Electronics, 407-849-6060 Shelley-Ragon, 816-254-3410 Dixie Electronics, 803-552-2671 FL Sunrise MO Maryland Heights TN Gray All American Semiconductor, 305-572-7999 Chelsea Industries, 314-997-7709 Dixie Electronics, 615-477-3838 
FL Tampa NH Hudson TN Knoxville 

Shelley-Ragon, 813·623-6560 Bell Industries, 603-882-1133 Dixie Electroincs, 615-938-4131 
GA Athens NH Salem TX Austin 

Dixie Electronics, 404-613-7755 Diamond Electronics, 603-894-4402 Sterling Electronics, 512-836-1341 
GA Augusta NJ Bloomfield TX Carrollton 

Dixie Electronics, 800-277-2055 Solid State, 201-429-8700 Sterling Electronics, 214-243-1600 
GA Concord NJ Edison TX Dallas 

Dixie Electronics, 404-495-5916 Sterling Electronics, 908-417-1700 Mouser Electronics, 817-483-4422 
GA Norcross NJ Newark TX Houston 

Jaco Electronics, 404-449-9508 Mouser Electronics, 201-328-3322 
Jaco Electronics, 713-240-2255 

GA Norcross NJ Rockaway TX Houston 
Hammond Electronics, 404-449-1996 

Tonar Electronics, 201-586-9000 
Sterling Electronics, 713-623-6600 NJ Totowa 

GA Norcross Jaco Electronics, 201-942-4000 TX Richardson 
Bell Industries, 404-682-0923 NJ West Berlin All American Semiconductor, 214-231-5300 

IL Elk Grove Village General Components, 609-768-6767 TX Richardson 
Bell Industries, 708-640-1910 NM Albuquerque Bell Industries, 214-690-0466 

IL Hoffman Estates Bell Industries, 505-292-2700 UT Midvale 
Integrated Electronics, 708-843-2040 NM Albuquerque Bell Industries, 801-255-9611 

IL Palatine Sterling Electronics, 505-884-1900 UT Salt Lake City 
OHM Electronics, 708-359-5500 NY Canandaigua Sterling Electronics, 801-972-5444 

IL Rosemont Advacom, 716-396-9050 UT W. Valley City 
Advent Electronics, 708-297-6200 NY Farmingdale Integrated Electronics, 801-977-9750 

IL Wood ale Bell Industries, 516-752-9303 VA Richmond 
NEP, 708-595-8500 NY Hauppauge Sterling Electronics, 804-226-2190 

IN Ft. Wayne Jaco Electronics, 516-273-5500 WA Bellevue 
Bell Industries, 219-423-3422 NY Medford Integrated Electronics, 206-455-2727 

IN Indianapolis Shelley-Ragon, 516-447-2000 WA Redmond 

Advent Electronics, 317-872-4910 NY Mt. Vernon Bell Industries, 206-885-9963 

IN Indianapolis All American Semiconductor, 914-699-2224 WA Redmond 

Bell Industries, 317-875-8200 NY Rome Shelley-Ragon, 206-883-2220 
Rome Electronics, 315-337-5400 WA Redmond 

IN Indianapolis NY Ronkonkoma Jaco Electronics, 206-881-9700 
R.M. Electronics, 317-291-7110 Prime Components, 516-737-1730 WA Redmond 

IA Cedar Rapids NY Ronkonkoma Acacia/Deanco, 206-881-5566 
Advent Electronics, 319-363-0221 All American Semiconductor, 516-981-3935 WI New Berlin 

IA Cedar Rapids NC Charlotte NEP, 414-785-9100 
Shelley-Ragon, 319-373-0525 Dixie Electronics, 704-377-4348 WI Waukesha 

IA Cedar Rapids NC Greensboro Bell Industries, 414-547-8879 
Dee Electronics, 319-365-7551 Hammond Electronics, 800-334-0267 Can Ontario, Mississauga 

KS Lenexa NC Winston-Salem Prelco Electronics, 416-678-0401 
Sterling Electronics, 913-492-5406 Dixie Electronics, 919-724-5961 Can Ontario, Nepean 

KS Overland Park OH Akron Carsten Electronics, 613-726-9250 
Chelsea Industries, 913-362-1923 Aesco Electronics, 216,762-8818 Can Ontario, Nepean 

KY Louisville OH Columbus Prelco Electronics, 613-726-1224 
Peerless Electronics, 502-637-7674 Aesco Electronics, 614-882-6762 Can Ontario, Scarborough 

LA Westwego OH Dayton Carsten Electronics, 416-495-7705 
Sterling Electronics, 504-436-1418 Bell Industries, 513-435-8660 Can Quebec, Montreal 

MD Columbia OH Englewood Prelco Electronics, 514-389-8051 
Jaco Electronics, 301-995-6620 Argent Industries, 513-836-8633 Can Quebec, St. Laurent 

MD Columbia OH Solon Carsten Electronics, 514-334-8321 
Sterling Electronics, 301-290-3800 Repco Electronics, 216-248-8900 

MD Rockville 
All American Semiconductor, 301-251-1205 
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S-MOS Systems 

S·MOS 
SYSTEMS 

A Seiko Epson Affiliate 

FAX: 408-922-0238/39 
S-MOS Systems, Inc. 
2460 North First Street 
San Jose, California 95131 
408-992-0200 
FAX: 408-922-0238 

Sales Office & Representatives 

AL Huntsville 
Electronic Sales, 205-533-1735 

AZ Scottsdlae 
American Marketing, Inc., 602-948-2778 

CA Laguna Hills 
Advanced Concept Electronics, 714-583-2525 

CA San Diego 
Littlefield & Smith, 619-455-0055 

CA San Jose 
S-MOS Systems, Inc., 408-922-0200 

CA San Jose 
' 408-248-5300 

CO Denver 
Allliance Electronics, 303-433-1648 

CT Bethel 
Future Electronics, 203-743-9594 

CT Woodbury 
Anacon Sales, 203-266-0707 

FL Casselbury 
Dyne-A-Mark Corp., 305-831-2822 

FL Clearwater 
Dyne-A-Mark Corp., 813-441-4702 

FL Ft. Lauderdale 
Dyne-A-Mark Corp., 305-771-6501 

GA Norcross 
Electronic Sales, Inc., 404-448-6554 

GA Roswell 
S-MOS Systems, Inc. (Southewast Regional Off.), 
404-992-7731 

IL Naperville 
S-MOS Systems,lnc (N. Central Regional Off.), 
708-357-0010 

IL Northbrook 
Dolin Sales Company, 708-498-6770 

IN Indianapolis 
Precision Electronics Components, 
317-842-3740 

IA Marion 
AEM, Inc., 319-377-1129 

KS Lenexa 
AEM Inc., 913-888-0022 

MD Glen Burnie 
Logical Technology, 301-766-7444 

MA Burlington 
Anacon Sales, 617-272-9080 

MA Wakefield 
S-MOS Systems, Inc. (Eastern Area), 
617-246-3600 

Ml Farmington Hills 
Tritech Sales, Inc., 313-553-3370 

MN Eden Prairie 
Electro-Mark, 612-944-5850 

MO Brigeton 
AEM, Inc., 314-298-9900 

NY Fayetteville 
H.C. Johnson Agencies, Inc., 315-637-1143 

NY Rochester 
H.C. Johnson Agencies, Inc., 716-586-0777 

NY Woodbury 
Component Consultants,lnc., 516-364-8020 

NC Cary 
Electronic Sales, Inc., 919-467-8486 
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NC Charlotte 
Electronic Sales, Inc., 704-543-8705 

NC Raleigh 
S-MOS Systems, Inc. (Southeast Area), 
919-878-1120 

OH Dayton 
The Lyons Corp., 513-278-0714 

OH Richfield 
The Lyons Corp., 216-659-9224 

OH Westerville 
The Lyons Corp., 614-895-1447 

OR Tigard 
Electronic Components Sales, 503-245-2342 

PA Trevose 
Omega Electronic Sales, 215-244-4000 

TX Austin 
Southwestern Technical Sales, 5122-258-6297 

TX Dallas 
Southwestern Technical Sales, 214-369-0977 

TX Houston 
Southwestern Technical Sales, 713-440-9200 

WA Mercer Island 
Electronic Component Sales, 206-232-9301 

WI Glendale 
Dolin Sales Company, 414-482-1111 

Can British Columbia, Surry 
Dynasty Components, 604-597 -0068 

Can Ontario, Mississauga 
Dynasty Components, 416-674-8060 

Can Ontario, Nepean 
Dynasty Components, 613-723-0725 

Can Quebec, Pointe Claire 
Dynasty Components, 514-694-0275 

PR San Juan 
ETS, Inc., 809-798·1300 

Distributors 

AL Huntsville 
Schweber Electronics, 205-895-0480 

AZ Phoenix 
Future, 602-968-7140 

AZ Tempe 
Schweber Electronics, 602-431-0030 

CA Agoura Hills 
Western Micro, 818-707-0377 

CA Calabasas 
Schweber Electronics, 818-880-9686 

CA Chatsworth 
Future Electronics, 818-700-0914 

CA Irvine 
Schweber Electronics, 714-863-0200 

CA Irvine 
Future, 714-250-4141 

CA Orange 
Western Micro, 714-637 -0200 

CA San Diego 
Western Micro, 619-453-8430 

CA San Diego 
Schweber Electronics, 619-495-0015 

CA San Diego 
Future, 619-278-5020 

CA San Jose 
Schweber Electronics, 408-432-7171 

CA Saratoga 
Western Micro, 408-725-1660 

CO Englewood 
Schweber Electronics, 303-799-0258 

CO Westminster 
Future Electronics, 303-650-0123 

CT Oxford 
Schweber Electronics, 203-264-4700 

FL Altamonte Springs 
Future Electronics, 305-767-8414 

FL Altamonte Springs 
Schweber Electronics, 407-331-7555 

FL Clearwater 
Future Electronics, 813-578-2770 

FL Deerfield Beach 
Vantage Components, 305-429-1001 

FL Pompano Beach 
Schweber Electronics, 305-997-7511 

GA 

GA 

IL 

IL 

IL 

IN 

IA 

KS 

MD 

MD 

MD 

MA 

MA 

MA 

MA 

Ml 

Ml 

MN 

MN 

MO 

MO 

NJ 

NJ 

NJ 

NJ 

NJ 

NJ 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NC 

NC 

OH 

OH 

OH 

Norcross 
Schweber Electronics, 404-449-9170 
Norcross 
Future Electronics, 404-441-7676 
Bensenville 
GBL Goold, 312-860-7171 
Schaumburg 
Schweber Electronics, 708-330-2888 
Schaumburg 
Future Electronics, 312-892-1255 
Indianapolis 
Schweber Electronics, 317-843-1050 
Cedar Rapids 
Schweber Electronics, 319-373-1417 
Overland Park 
Schweber Electronics, 913-492-2922 
Columbia 
Schweber Electronics, 301-596-7800 
Columbia 
Future Electronics, 301-955-1222 
Columbia 
Vantage Components, 301-720-5100 
Andover 
Vantage Components, 508-687 -3900 
Burlington 
Western Micro, 617-273-2800 
Westborough 
Future Electronics, 617-366-2400 
Wilmington 
Schweber Electronics, 508-694-9100 
Livonia 
Future Electronics, 313-261-5270 
Livonia 
Schweber Electronics, 407-331-7555 
Eden Prairie 
Schweber Electronics, 612-941-5280 
Eden Prairie 
Future Electronics, 612-944-2200 
Earth City 
Schweber Electronics, 314-739-0526 
St. Louis 
Future Electronics, 314-537-0688 
Cllifton 
Vantage Components, 201-777-4100 
Fairfield 
Future Electronics, 201-227-4346 
Marlton 
Western Micro, 609-596-7775 
Mt. Laurel 
Schweber Electronics, 609-273-7900 
Mt. Laurel 
Future Electronics, 609-778-7600 
Pinebrook 
Schweber Electronics, 201-227-7880 
Hauppage 
Future Electronics, 516-234-4000 
Hauppauge 
Schweber Electronics, 516-231-2500 
Liverpool 
Future Electronics, 315-451-2371 
Mt. Vernon 
Janesway Electronics, 914-699-6710 
Pittsford 
Schweber Electronics, 716-383-8020 
Rochester 
CAM RPC Electronics, 716-427-9999 
Rochester 
Future Electronics, 716-272-1120 
Smithtown 
Vantage Components, 516-543-2000 
Westbury 
Schweber Electronics Corp. Office, 
516-334-7474 

Charlotte 
Future Electronics, 704-529-5500 
Raleigh 
Schweber Electronics, 919-867-0000 
Beachwood 
Schweber Electronics, 216-464-2970 
Cleveland 
CAM RPC Electronics; 216-461-4700 
Dayton 
Schweber Electronics, 513-439-1800 
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S-MOS Systems (Cont'd) Seattle Silicon Siemens 

OK Tulsa 
Schweber Electronics, 918-622-8000 

OR Beaverton 
Western Micro, 503-629-2082 

OR Beaverton 
Future Electronics, 503-645-9454 

PA Pittsburgh 
Schweber Electronics, 412-963-6804 

PA Pittsburgh 
CAM RPC Electronics, 412-782-3770 

TX Austin 
Omni Pro Electronics, 512-794-9200 

TX Austin 
Schweber Electronics, 512-339-0088 

TX Dallas 
Western Micro, 214-248-3775 

TX Dallas 
Omni Pro Electronics, 214-233-0500 

TX Dallas 
Schweber Electronics, 214-247-6300 

TX Houston 
Schweber Electronics, 713-784-3600 

TX Richardson 
Future Electronics, 214-437-2437 

UT Salt Lake City 
Future Electronics, 801-972-8489 

UT Salt Lake City 
Integrated Electronics, 801-977-9750 

WA Bellevue 
Future Electronics, 206-881-8199 

WA Redmond 
Western Micro, 206-881-6737 

WI New Berlin 
Schweber Electronics, 414-784-9551 

Can Alberta, Calgary 
Semad, 403-252-5664 

Can British Columbia, Burnaby 
Semad, 604-420-9889 

Can British Columbia, Vancouver 
Future Electronics, 604-294-1166 

Can Ontario, Downsview 
Future Electronics, 416-638-4771 

Can Ontario, Markham 
Semad, 416-475-8500 

Can Ontario, Ottawa 
Future Electronics, 613-820-8313 

Can Quebec, Pointe Claire 
Future Electronics, 514-694-7710 

Seattle Silicon Corporation 
3075 I 12TH Ave. N.E. 
Bellevue, Washington 98004 
206-828-4422 

SEEQ Technology 

SEEQ Technology, Incorporated 
1849 Fortune Drive 
San Jose, California 95131 
408-942-1990 
TWX: 910-338-2313 

Seiko Instruments 

Seiko Instruments USA, Inc. 
Electronic Components Division 
2990 W. Lomita Blvd. 
Torrance, CA 90505 
213-517-7770 
FAX: 213-517-7792 

Intl 

Intl 

Intl 

Intl 

Sales Office & Representatives 

Hong Kong, Kowloon 
Seiko Instruments (H.K.) Ltd., TEL: 
852-0-4218611 

Japan, Tokyo 
Seiko Instruments (Head Office), TEL: 
03-636-3821 

Taiwan, ROC Taipei 
Seiko Instruments Taiwan Inc., TEL: 
886-2-563-5001 

West Germany, Frankfurt 
Seiko Instruments GmbH, TEL: 49-69-6630000 

Siemens Components, Inc. 
2191 Laurelwood Road 
Santa Clara, California 95054 
408-980-4568 
TELEX: 84-4491 

Sierra Semiconductor 

Sierra Semiconductor Corporation 
2075 N: Capitol Ave. 
San Jose, California 95132 
408-263-9300, 408-263-9399 
TELEX: 384467 
FAX: 408-263-3337 

Signal Processing Technologies 

Signal Processing Technologies 
1510 Quail Lake Loop 
Colorado Springs, Colorado 80906 
719-540-3900 
FAX: 719-540-3970 

Signetics 

Signetics 

FAX: 408-991-3581 

Signetics Company 
A Division of North American Philips Corp. 
811 East Arques Ave., P.O. Box 3409 
Sunnyvale, California 94088-3409 
408-991-2000 

IMIW!Millil TWX: 910-339-9283 

Specific Product Information: 
Linear 
Bipolar LSI ........ . 
MOS Memory .. .. 
Logic .......... . 
Microprocessor ..... . 
Military 
Philips/Media Components .. 

408-991-4518 
. .... 408-991-2130 

408-991-5083 
408-991-2509 
408-991-5430 
408-991-2720 
408-991-4581 Samsung Semiconductor -----------------1-----------------....f Applications Engineering: 

Samsung Semiconductor, Inc. SGS-THOMSON Linear .......................... 408-991-4554 
3725 North First Street Bipolar LSI ...................... 408-991-5411 
San Jose, California 95134-1708 SGS-THOMSON Microelectronics, Inc. Memory . . . . . . . . . . . ... 408-991-5083 
408-554-7000, 1-800-669-5400 1000 E. Bell Road Logic ........................... 408-991-2130 
TELEX: 339544 Phoenix, Arizona 85022 Microprocessor . . . . . . ..... 408-991-3682 

Sanyo 

Sanyo Semiconductor Corporation 
80 Commerce Drive 
Allendale, New Jersey 07401 
201-825-8080 
FAX: 201-825-0163 

Saratoga Semiconductor 

Saratoga Semiconductor 
686 W. Maude Avenue 
Sunnyvale, California 94086 
408-522-7500 
FAX: 408-245-3713 

SBE 

SBE, Inc. 
2400 Bisso Lane 
Concord, California 94520 
415-680-7722 
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602-867-6100 Military ......................... 408-991-2722 

Sharp Electronics 

Sharp Electronics Corporation 
10 Sharp Plaza 
Mahwah, New Jersey 07430 
201-529-8757 
FAX: 201-529-8759 

Sales Office & Representatives 

Intl Germany, Hamburg 
Sharp Electronics (Europe) GmbH, TEL: 
40-23-775-216 

Intl Hong Kong 
Sharp-Roxy (Hong Kong) Ltd., TEL: 5-8229379 

Intl Japan, Tenri-City Nara 
Sharp Corp. Japan, TEL: 07436-5-1321 

Intl Korea, Seoul 
Sharp Electronics Industrial Corp., TEL: 
782-8637-40 

Intl Singapore 
Sharp-Roxy Sales (Singapore) Ple. Ltd., TEL: 
4731911 

Literature: 
Publication Services ............... 408-991-3619 

Sales Office & Representatives 

AL Huntsville 
Signetics, 205-830-4082 

AZ Scottsdale 
Thom Luke Sales, Inc., 602-941-1901 

CA Calabasas 
Signetics Sales Office, 818-880-6304 

CA Folsom 
Webster Assoc., 916-989-0843 

CA Irvine 
Signetics Sales Office, 714-833-8980, 
714-752-2780 

CA San Diego 
Signetics Sales Office, 619-560-0242 

CA Sunnyvale 
Signetics Sales Office, 408-991-3737 

CO Aurora 
Signetics Sales Office, 303-751-5011 

CT Wallingford 
Jebco, 203-265-1318 

3053 



IC MASTER 

Signetics (Cont'd) Can Ontario, Nepean CA Woodland Hills 
Tech-Trek, Ltd., 613·225-5161 Hamilton/Avnet Electronics, 818·594:8226 

FL Oviedo Can Quebec, Ville St. Laurent co Englewood 
Conley & Assoc., 407 -365·3283 Tech-Trek, Ltd., 514-337-7540 Schweber Electronics, 303-799-0258 

GA Atlanta PR Santurce co Englewood 

Signetics Sales Office, 404-594·1392 Mectron Group, 809-728-3280 Anthem Electronics, 303-790-4500 
co Englewood 

IL Hoffman Estates Hamilton/Avnet Elctrns., 408-743-3349 
Micro-Tex, Inc., 312·382·3001 Distributors co Thornton 

IL Itasca Wyle Lab EMG, 303-457-9953 
Signetics Sales Office, 312·250-0050 AL Huntsville co Thornton 

IN Indianapolis Hamilton/Avnet Elctrns., 407-657-3358 Marshall Ind., 303-451-8444 
Mohrfield Marketing, Inc., 371-546-6969 AL Huntsville CT Danbury 

IN Kokomo Schweber Electronics, 205-895-0480 Hamilton/Avnet Elctrns., 508-532-3701 
Signetics Sales Office, 317 .459.5355 AL Huntsville CT Milford 

IA Cedar Rapids Marshall Ind., 205-881·9235 Falcon Elctrncs., 203-878-5272 
J.R. Sales, 319-393-2232 AZ Chandler CT Oxford 

MD Columbia Hamilton/Avnet Electronics, 714-641-4184 Schweber Elctrns., 203-264-4700 
Third Wave Solutions, Inc., 301-290-5990 AZ Phoenix CT Wallingford 

MA Chelmsford Wyle Labs EMG, 602-437-2088 Marshall Ind., 203-265-3822 
Jebco, 508-256-5800 AZ Phoenix CT Waterbury 

MA Westford Marshall Ind., 602-496-0290 Anthem Elctrncs., 203-596-3201 

Signetics Sales Office, 508-692-6211 AZ Tempe FL Altamonte Springs 
Anthem Electronics, 602-966-6600 Schweber Electronics, 305-331-7555 Ml Farmington Hills 

AZ Tempe FL Altamonte Springs Signetics SalesOffice, 313·553·6070 
Schweber Electronics, 602-431-0030 Marshall Ind., 407-767-8585 

MN Eden Prairie 
CA Calabasas FL Ft. Lauderdale 

High Technology Sales, 612-944-7274 
Wyle EMG, 818-880-9000 Hamilton/Avnet Elctrns., 407-657-3358 

MS Bridgeton 
CA Calabasas FL Ft. Lauderdale 

Centech, Inc., 314-291-4230 
Schweber Electronics, 818-880-9686 Marshall Ind., 305-977-4880 

MO Raytown 
CA Chatsworth FL Pompano Beach 

Centech, Inc., 816-358-8100 
Anthem Electronics, 818-700-1000 Schweber Elctrns., 305-977-7511 

NH Hooksett CA Chatsworth FL St. Petersburg 
Jebco, 603-645-0209 

Marshall Ind., 818-407-4143 
Hamilton/Avnet Elctrns., 407-657-3358 

NJ Parsippany FL Winter Park 
Signetics Sales Office, 201-334-4405 CA Costa Mesa Hamilton/Avnet Electronics, 407-657-3358 

NM Albuquerque 
Hamilton/Avnet Electronics, 714-641-4184 FL Winter Park 

F.P. Sales, 505-345·5553 CA Culver City Falcon Elctrncs., 407-671-3739 

NY Ithaca 
Hamilton/Avnet Electronics, 213-558-2004 GA Norcross 

Bob Dean, Inc., 607-257·1111 CA E. Irvine Schweber Electronics, 404-449-9170 
Anthem Electronics, 714· 768-3264 GA Norcross NY Rockville Centre CA El Monte Marshall Ind., 404-923-5750 S-J Assoc., 516-536-4242 Marshall Ind., 818-307-6000 GA Norcross NY Wappingers Falls CA Gardena Hamilton/Avnet Elctrns., 404-447-7500 

Signetics Sales Office, 914-297-4074 Hamilton Electro Sales, 818-594-8226 IL Bensenville 
NY Wappingers Falls CA Irvine Hamilton/Avnet Elctrns., 708-860-8588 

Bob Dean, Inc., 914-297-6406 Schweber Electronics, 714-454-4300 IL Schaumburg 
NC Raleigh CA Irvine Schweber Elctrns., 708-330-2888 

Signetics Sales Office, 919-787-4990 Wyle Labs EMG, 714-863-9953 IL Schaumburg 
NC Smithfield CA Irvine Marshall Ind., 312-490-0155 

ADI, 919-934-8136 Marshall Ind., 714-458-5309 IL Schaumburg 
OH Columbus CA Irvine Anthem Elctrncs., 708-884-0200 

Signetics Sales Office, 614-888-7143 Falcon Elctrncs., 714-757-1955 IN Carmel 
OH Oayton CA Milpitas Hamilton/Avnet Electronics, 708·860-8588 

Signetics Sales Office, 513-294-7340 Marshall Ind., 408-942-4658 IN Indianapolis 
OR Beaverton CA Rancho Cordova Marshall Ind., 317-297-0483 

Signetics, 503-627-0110 Wyle EMG, 916-638-5282 IN Indianapolis 
OR Beaverton CA Rancho Cordova Schweber Electronics, 317-843·1050 

Western Tech. Sales, 503-644-8860 Marshall Ind., 916-635-9700 IA Cedar Rapids 
PA Hatboro CA Rocklin 

Hamilton/Avnet Electronics, 708-860-8588 
Delta Technical, 215-957,0600 Anthem Elctrncs., 916-624-9744 

KS Lenexa 
Hamilton/Avnet Elctrns., 708-860-8588 PA Plymouth Meeting CA Roseville KS Lenexa Signetics Sales Office, 215-825-4404 Hamilton/Avnet Electronics, 408-743-3349 Marshall Ind., 913-492-3121 TN Greeneville CA Sacramento KS Overland Park Signetics Sales Office, 615-639-0251 Schweber Electronics, 916-364-0222 Schweber Electronics, 913·492·2922 

TX Austin CA San Diego KY Lexington 
Signetics Sales Office, 512-339-9945 Schweber Electronics, 619-450-0454 Hamilton/Avnet Elctrncs., 606-288-4940 

TX Richardson CA San Diego MD Baltimore 
Signetics Sales Office, 214-644·1610 Anthem Elctrns., 619-453-4871 Falcon Elctrncs., 301-247-5800 

UT Salt Lake City CA San Diego MD Columbia 
Electrodyne, 801-264-8050 Hamilton/Avnet Electronics, 714-641-4184 Anthem Electronics, 301-995-6640 

WA Bellevue CA San Diego MD Columbia 
Western Technical Sales, 206-641-3900 Wyle EMG, 619-565-9171 Schweber Elctrns., 301-792-4025 

WA Spokane CA San·Jose MD Columbia 
Western Tech. Sales, 509-922-7600 Schweber Electronics, 408-432-7151 Hamilton/Avnet Elctrns., 609-424-0100 

WI Waukesha CA San Jose MD Silver Springs 
Micro-Tex, Inc., 414·542-5352 Anthem Elctrns. Inc., 408-453-1200 Marshall Ind., 301-622-1118 

Can British Columbia, Burnaby CA Santa Clara MA Burlington 
Tech-Trek, Ltd., 604-439-1373 Wyle EMG, 408-727-2500 Wyle Labs EMG, 617-272-7300 

Can Ontario, Etobicoke CA Santa Clara MA Franklin 
Signetics Canada, Ltd., 416-626-6676 Wyle labs EMG, 408· 727 -2500 Fa Icon Elctrncs., 508-520-0323 

Can Ontario, Mississauga CA Sunnyvale MA Norwood 
Tech· Trek, Ltd., 416-238-0366 Hamilton/Avnet Electronics, 408-743-3349 Gerber Elctrncs., 617 -329-2400 

Can Ontario, Nepean CA Sunnyvale 
Signetics Canada, Ltd., 613-225-5467 Signetics lnt'I Corp., 408-991-2000 
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Signetics (Cont'd) OH Dayton Can Ontario, Mississauga 
Marshall Ind., 513-898-4480 Hamilton/Avnet Elctrns., 416-677-7432 

MA Peabody OH Solon Can Ontario, Nepean 
Hamilton/Avnet Electronics, 508-532-3701 Hamilton/Avnet Elctrns., 708-860-8588 Hamilton/Avnet Elctrns., 613-226-1700 

MA Wilmington OH Solon Can Ontario, Nepean 

Anthem Electronics, 617-657-5170 Marshall Ind., 216-248-1788 Zentronics Ltd., 613-226-8840 

MA Wilmington OH Westerville Can Ontario,Mississauga 
Hamilton/Avnet Electronics, 708-860-8588 Zentronics Ltd., 416-564-9600 

Schweber Elctrns., 508-694-9100 OK Tulsa Intl India, Bombay 
MA Wilmington Hamilton/Avnet Electronics, 214-308-8103 Peico Electronics, TEL: 91-22-493-0311 

Marshall Ind., 508-658-0810 OK Tulsa Intl Indonesia, Jakarta · 
Ml Grand Rapids Schweber Electronics, 918-622-8000 P.T. Philips-Ralin Elctrns., TEL: 62-21-512-572 

Hamilton Avnet Elctrns., 708-860-8588 OR Beaverton Intl Ireland, Dublin 
Ml Livonia Anthem Electronics, 503-643-1114 Philips Electronics Ltd., TEL: 353-1-69-33-55 

Marshall Ind., 313-525·5850 OR Beaverton Intl Israel, Tel Aviv 
Ml Livonia Hamilton/Avnet Elctrns., 408-743-3349 Rapac Elctrns.,Ltd., TEL: 972-3-477115 

Schweber Elctrns., 313-525·8100 OR Beaverton Intl Italy, Milano 
Ml Novi Marshall Ind., 503-644-5050 Philips S.p.A., TEL: 39-2·67·52·1 

Hamilton/Avnet Elctrns., 708-860-8588 OR Hillsboro Intl Japan, Osaka-Shi 
MN Eden Prairie Wyle Labs EMG, 503-640-6000 Philips Components Japan, TEL: 81-6-389-7722 

Schweber Elctrns., 612-941-5280 PA Horsham Intl Japan, Tokyo 

MN Eden Prairie Anthem Electronics, 215-443·5150 Philips Components Japan, TEL: 81-3·280-2620 

Anthem Elctrncs., 612·944-5124 PA Pittsburgh Intl Korea, Seoul 

MN Minnetonka 
Schweber Electronics ESQ, 412-963-6804 Philips Ind. Ltd., TEL: 82·2·794·5011 

Hamilton/Avnet Electronics, 708·860·8588 PA Pittsburgh Intl Malaysia, Bernhad 
Marshall Ind., 412-788-0441 Philips Malaysia SON, TEL: 60-3-734-5511 

MN Plymouth TX Addison Intl Mexico, DF 
Marshall Ind., 612-559-2211 Hamilton/Avnet Electronics, 214-308-8103 Philips Components, TEL: 52·721-64-984 

MO Bridgeton TX Addison Intl Mexico, Guadalajara, Jal 
Marshall Ind., 314·291-4650 Schweber Elctrns., 214-247-6300 Philips Components, TEL: 52-36-52·27-70 

MO Chesterfield TX Austin Intl Netherlands, Eindhoven 
Hamilton/Avnet Elctrns., 708-860-8588 Wyle Labs EMG, 512-345-8853 Philips Nederland B.V., TEL: 31-40-783749 

MO Earth City TX Austin Intl New Zealand, Auckland 
Schweber Elctrns., 314-739·0526 Marshall Ind., 512-837-1991 Philips New Zealand Ltd., TEL: 64-9-605914 

NJ Cherry Hill TX Austin Intl Norway, Oslo 
Hamilton/Avnet Elctrns., 609-424-0100 Schweber Electronics, 512-339·0088 Norsk A/S Philips, TEL: 47-2-68·02-00 

NJ Fairfield TX Austin Intl Peru, San Isidro 
Hamilton/Avnet Elctrns., 609-424·0100 Hamilton/Avnet Elctrns., 214·308-8103 Cadesa, TEL: 51-14-707·080 

NJ Fairfield TX Carrollton Intl Philippines, Makati Metro Manila 
Marshall Ind., 201-882-0320 Marshall Ind., 214-233-5200 Philips lndl. Dev., Inc., TEL: 63-2-810-01-61 

NJ Mt. Laurel TX El Paso Intl Portugal, Lisbon 

Marshall Ind., 609-234-9100 Marshall Ind., 915-593-0706 Philips Portuguesa SARL, TEL: 351·1-68-31·21 

NJ Pinebrook TX Houston Intl Singapore, Singapore 

Anthem Electronics, 201-227-7960 
Wyle Labs EMG, 713-879-9953 Philips Singapore, Pte., Ltd., TEL: 65-350-2000 

TX Houston Intl South Africa, Randburg 
NJ Pinebrook Schweber Elctrns., 713-784-3600 SA Philips (Pty), Ltd., TEL: 27-11·889-3911 

Schweber Elctrns., 201-227·7880 TX Houston Intl Spain, Barcelona 
NM Albuquerque Marshall Ind., 713-895-9200 Copresa S.A., TEL: 34·3-301-63-12 

Hamilton/Avnet Elctrns., 714·641-4184 TX Richardson Intl Sweden, Stockholm 
NY Commack Wyle Labs EMG, 214-235·9953 Philips Components, A.8., TEL: 46·8-782-10-00 

Anthem Electronics, 516-864-6600 TX Richardson Intl Switzerland, Zurich 
NY Hauppauge Anthem Elctrncs., 214·238-7100 Philips A.G., TEL: 41-1-488·2211 

Hamilton/Avnet Electronics, 609-424-0100 TX Stafford Intl Taiwan, Taipei 
NY Hauppauge Hamilton/Avnet Elctrns., 214-308-8103 Philips Taiwan, Ltd., TEL: (2) 712-0500 

Schweber Elctrncs., 516-231-2500 UT Salt Lake City Intl Thailand, Bangkok 
NY Hauppauge Wyle Labs EMG, 801-974-9953 Philips Electrical Co., Ltd., TEL: 233-6330-9 

Marshall Ind., 516-273-2424 UT Salt Lake City Intl Turkey, Istanbul 
NY Hauppauge Anthem Electronics, 801-973-8555 Turk Philips TicaretA.S., TEL: 90-1-179-27-70 

Falcon Elctrncs., 516-724-0980 UT Salt Lake City Intl United Kingdom, London 
NY Johnson City Hamilton/Avnet Elctrns., 408-743-3349 Philips Components, TEL: 44-01-580-6633 

Marshall Ind., 607-798-1611 UT Salt Lake City Intl Uruguay, Montevideo 

NY Rochester Marshall Ind., 801-485-1551 Luzilectron S.A., TEL: 598-91-56-41/42/43/44 

Marshall Ind., 716-235-7620 WA Bothell Intl Venzuela, Caracas 

NY Rochester Anthem Electronics, 206-483-1700 Magnetica S.A., TEL: 58·02-241-7509 

Hamilton/Avnet Elctrns., 508-532-3701 WA Bothell 
Marshall Ind., 206-486-5747 Silicon Compiler Systems NY Rochester WA Redmond 

Schweber Elctrns., 716-424-2222 Wyle Labs EMG, 206-881-1150 Silicon Compiler Systems 
NY Syracuse WA Redmond 2045 Hamilton Ave. 

Hamilton/Avnet Elctrns., 508-532-3701 Hamilton/Avnet Elctrns., 408-743-3349 San Jose, California 95125 
NY Westbury WI New Berlin 408·371-2900 

Hamilton/Avnet Elctrncs. Export, 516-997-6868 Schweber Electronics, 414·784·9020 FAX: 408-559-4916 
NY Westbury WI Waukesha 

Schweber Elctrns., 516-876-4000 Hamilton/Avnet Elctrns., 708-860-8588 Silicon General 
NC Raleigh WI Waukesha 

Schweber Electronics, 919-876-0000 Marshall Ind., 414-797·8400 Silicon General Semiconductors 
NC Raleigh Can Alberta, Calgary 11861 Western Avenue 

Hamilton/Avnet Elctrns., 407-657-3358 Zentronics, 403-295-8838 Garden Grove, California 92641 

NC Raleigh Can British Columbia, Richmond 714-898-8121 
Marshall Ind., 919-878-9882 Zentronics, Ltd., 604-273-5575 TELEX: 69-2411 

OH Beechwood Can Manitoba, Winnipeg TWX: 910-596-1804 

Schweber Elctrns., 216-464-2970 Zentronics, 204-694-1957 FAX: 714-893-2570 

OH Dayton Can Ontario, Brampton 
Schweber Electronics, 513-439-1800 Marshall Ind., 416-458-8046 

OH Dayton 
Hamilton/Avnet Elctrns., 708-860-8588 
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Silicon Systems OR Beaverton NY Ronkonkoma 
Western Technical Sales, 503-644-8860 Hallmark Elctrns., 516-737-0600 

Silicon 'Systems Inc. PA Erdenheim NC Raleigh 
14351 Myford Road Omni Sales,.215-233-4600 Hallmark Elctrns., 919-872-0712 
Tustin, California 92680 TX Austin OH Solon 
714-731-7110 OM Associates Inc., 512-794-9971 Hallmark Elctrns., 216-349-5632 
TWX: 910-595-2809 TX Houston OH Worthington 

OM Associates Inc., 713-789-4426 Hallmark Elctrns., 614-888-3313 

Sales Office & Representatives TX Richardson OK Tulsa 
Silicon Systems, 214-669-3381 Hallmark Elctrns, 918-665-3200 

AL Huntsville TX Richardson TX Austin 
Technology Marketing Associates, Inc. (TMA), OM Associates Inc., 214-690-6746 Hallmark Elctrns., 512-258-8848 
205-883-7893 UT Salt Lake City TX Dallas 

AZ Scottsdale Lange Sales, 801-487-0843 Hallmark Elctrns., 214-553-4300 
Western Hightech Marketing, Inc., VA Lynchburg TX Houston 
602-860-2702 Hallmark Elctrns., 713-781-6100 

CA Carson 
Burgin-Kreh Associates, 804·239-2626 UT Murray 

Silicon Systems, Inc. (L.A. District), WA Bellevue Hallmark Elctrns., 801-268-3779 
213-532-1524 Western Technical Sales, 206-641-3900 WI New Berlin 

CA San Diego WA Spokane Hallmark Elctrns., 414-797-7844 
Hadden Associates, 619-565-9444 Western Technical Sales, 509-922-7600 Can British Columbia, Surrey 

CA Santa Clara Can British Columbia, Richmond Enerlec, 604-888-1667 
Silicon Systems, 408-980-9771 Enerlec Sales, 604-273-0882 Can Ontario, Downsview 

CA Santa Clara Can Downsview, Ontario Har-Tech Electronics, 416-665-7773 
Magna Sales, 408-727-8753 Har-Tech Electronics Ltd., 416-665-7773 Intl Argentina, Buenos Aires 

CA Thousand Oaks Can Nepean, Ontario YEL S.R.L., TEL: 54-1-46-211 
SC Cubed, 805-496-7307 Har-Tech Electronics Ltd., 613-726-9410 Intl Australia, Victoria 

CA Tustin Can Pointe Claire, Quebec R&D Electronics, TEL: 61-3-808-8911 
SC Cubed, 714-731-9206 Har-Tech Electronics Ltd., 514-694-6110 Intl Austria 

CA Tustin Allmos Gesmbh, TEL: 43-1-627-1953 
Silicon Systems, Inc., 714-731-7110 Distributors Intl Belgium 

co Littleton D & D Electronics BVBA, TEL: 32-3-828-3880 
Lange Sales, 303-795-3600 AL Huntsville Intl Brazil 

CT Fairfield Hallmark Elctrns., 205-837-8700 Hitech, TEL: 55-11-531-9355 
NRG Limited, 203-384'1112 AZ Phoenix Intl Denmark 

FL Deerfield Beach Hallmark Elctrns., 602-437-1200 C-88, TEL: 45-42-24-48-88 
Technology Marketing Associates, Inc. (TMA), CA Citrus Heights Intl England, Essex 
305-427-1090 Hallmark Elctrns., 916-722-8600 Pronto ElectronicSystems Ltd., TEL: 

FL Largo 
Technology Marketing Associates (TMA), CA San Diego 44-81-554-6222 

813-541-1591 Hallmark Elctrns., 619-268-1201 Intl Finland, ESP0021 

FL Orlando CA San Diego Komdel Oy, TEL: 358-0-885011 

Technology Marketing Associates, Inc. (TMA), Aved, Inc., 619-792-0257 Intl France 

407-857-3760 CA San Jose Datadis, TEL: 33-1-69-20-41-41 

GA Atlanta Hallmark Elctrns., 408-432-4000 Intl Germany, Munich 

Technology Marketing Associates, Inc. (TMA), CA Torrance 
Atlantik Elektronik GmbH, TEL: 49-89-857-0000 

404-446-0569 Hallmark Elctrns., 213-217-8400 lnU Greece, Athens 

IL Rolling Meadows CA Tustin 
Peter Caritato & Assoc. Ltd., TEL: 

Phase II Marketing, 708-806-1130 Hallmark Elctrns., 714-669-4100 
30-1-902-0115 

IN Indianapolis CA Tustin 
Intl Hong Kong, Wanchai 

STB Assocs., 317-844-9227 Aved, Inc., 714-259-8258 
CET LTD, TEL: 852-5-200922 

Intl India KS Kansas City co Englewood Malhar Corp., TEL: 812-56-4998 
B.C. Electronics, 913-342-1211 Hallmark Elctrns., 303-790-1662 Intl Israel, Tel Aviv KY Louisville 
Technology Marketing Corporation (TMC), 

CT Wallingford RAPAC, TEL: 972-3-477-115 

502-893-1377 
Hallmark Elctrns., 203-271-2844 Intl Italy, Milano 

MD Baltimore 
FL Clearwater Cefra S.p.A, TEL: 39-223-5264 

Burgin-Kreh Associates, Inc., 301-265-8500 
Hallmark Elctrns., 813-530-4543 Intl Japan, Tokyo 

MA Woburn FL Orlando lnternix, TEL: 81-3-369-1105 

Mill-Bern Associates, 617-932-3311 
Hallmark Elctrns., 305-855-4020 Intl Mexico 

Ml Brighton FL Pompano Beach Panamtek, TEL: 52-36-303029 

A.P. Associates, 313-229-6550 Hallmark Elctrns., 305-971-9280 Intl Netherlands 
MN Minneapolis GA Norcross Alcorn Electronics BV, TEL: 31-10-451-9553 

Ohms Technology, Inc., 612-932-2920 Hallmark Elctrns., 404-447-8000 Intl Norway, Asker 
MO St. Louis IL Wooddale Hans $chive, TEL: 47-2-900-900 

B.C. Electronics, 314-739-6683 Hallmark Elctrns., 312-860·3800 Intl Portugal 
NH Salem IN Indianapolis Diode, TEL: 351-1-57-1390 

Silicon Systems, Inc., 603-898-1444 Hallmark Elctrns., 317-291-5350 Intl Seoul, Korea 
NJ West Caldwell KS Lenexa Hanaro Corporation, TEL: 82-2-558-1144 

Technical Marketing Group, 201-226-3300 Hallmark Elctrns., 913-888-4747 Intl Singapore 
NM Albuquerque MD Columbia Dynamar Computer Products, TEL: 65-281-3388 

Western High Tech Mktg., 505-884-2256 Hallmark Elctrns., 301-988-9800 Intl So.Africa 
NY Melville MA Billerica South Continental Devices, TEL: 

Technical Marketing Group, 516-351-8833 Hallmark Elctrns., 617-935-9777 27-11-789-2400 

NY Rochester Ml Detroit Intl Spain, Madrid 
Electra Sales, 716-427-7860 Hallmark Elctrns., 313-462-1205 Diode, TEL: 34-1-455-3686 

NY Syracuse MN Bloomington Intl Sweden, Taby 
Electra Sales, 315-463-1248 Hallmark Elctrns., 612-941-2600 Bexab Ele., TEL: 46-8-732-8980 

OH Cincinatti MO St. Louis Intl Switzerland, Zurich 
Makin Associates, 513-871-2424 Hallmark Elctrns., 314-291-5350 Eleyptic, TEL: 41-1-493-1000 

OH Columbus NJ Fairfield 
Makin & Associates, 614-793-7370 Hallmark Elctrns., 201-575-4415 

OH Solon NJ Mount laurel 
Makin & Associates, 216-248-7370 Hallmark Elctrns., 609-235-1900 

NY Rochester 
Hallmark Elctrns, 716-244-9290 
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Silicon Systems (Cont'd) NM Albuquerque OR Beaverton 
Reptronix, Ltd., 505-292-1718 Arrow/Kierulff Electronics Group, 503-645-6456 

Intl Taiwan, Taipei NY Melville TX Austin 
New Dynamar International, TEL: Parallax, 516-351-1000 Arrow/Kierulff Electronics Group, 512-835-4180 
886-2-777-5670 NC Raleigh TX Carrollton 

Intl Thailand, Bankok Montgomery Mktg, Inc., 919-944-8433 Arrow/Kierulff Electronics Group, 214-380-6464 
Dynamar Computer Products, TEL: ND TX Houston 
662-278-3690 See Eden Prairie,MN (Aldredge Assoc. Inc.) Arrow/Kierulff Electronics Group, 713-530-4700 

OK Can British Columbia, Burnaby 
Siliconix See Dallas, TX (Quad State Sales & Mktg.) Arrow/Kierulff Electronics Group, 604-421-2333 

OR Beaverton Can Ontario, Mississauga 
Siliconix Inc. 

Micro Sales, Inc., 503-645-2841 Arrow/Kierulff Electronics Group, 416-670-7769 
2201 Laurelwood Road 

PA Can Quebec, Dorval 
Santa Clara, California 9~ Arrow/Kierulff Electronics Group, 514-421-7411 
800-554-5565 See Mt. Laurel, NJ (S-J Associates Inc.) 
TWX: 910-338-0227 SC Simucad See Raleigh, NC (Montgomery Mktg Inc.) 

Silvar-Lisco SD SimuCad See Eden Prairie, MN (Aldridge Assoc. Inc.) 1040 Marsh Road, Suite 200 
Silvar-Lisco TN Menlo Park, California 94025 
703 E. Evelyn Ave. See Norcross, GA (Montgomery Mktg, Inc.) 415-FASTSIM, 800-FASTSIM Sunnyvale, California 94086 TN 
408-991-6000, 1-800-624-9978 See Huntsville, AL (Montgomery Mktg. Inc.) Simulog FAX: 408-737-9979 n 
Simtek See Albuquerque, NM (Reptronix, Ltd.) Simulog 

TX Dallas 2255 E Martin Ave. 

Simtek Corporation Quad State Sales and Marketing, 214-669-8567 Santa Clara, California 95050 

1465 Kelly Johnson Blvd. VA Falls Church 408-727-8272 

Colorado Springs, Colorado 80920 S-J Associates, Inc., 703-533-2233 FAX: 408-727-8534 

719-531-9444, 719-531-9481 WA Bellevue 
Single Board Solutions Micro Sales, Inc., 206-451-0568 

Sales Office & Representatives WI 
Single Board Solutions, Inc. See Eden Prairie, MN (Aldridge Assoc., Inc.) 
20045 Stevens Creek Blvd. 

AL Huntsville PR Cupertino, California 95014 
Montgomery Marketing, Inc., 205-830-0498 See Deerfield Bch, FL (Sales Engineering 408-253-0250 

AZ Tempe Concepts.Inc) 
Reptronix, Ltd., 602-345-4580 

AR Distributors 
Sipex-HSD 

See Dallas, TX (Quad State Sales & Mktg) Sipex Corporation 
CA Anaheim AL Huntsville Hybrid Systems Division 

Westrep, 714-527-2822 Arrow/Kierulff Electronics Group, 205-837-6955 6 Fortune Drive 
CA Santa Clara AZ Phoenix Billerica, Massachusetts 10821 

Electec Sales, Inc., 408-496-0706 Arrow/Kierulff Electronics Group, 602-437-0750 508-663-9691 
CT Wallingford CA Chatsworth FAX: 508-670-9001 

Advanced Tech Sales, Inc., 203-284-0838 
Arrow/Kierulff Electronics Group, 818-701-7500 OE Solarise Enterprises See Mt. Laurel, NJ (S-J Associates, Inc.) · CA Tustin 

DC Arrow/Kierulff Electronics Group, 714-838-5422 
Solarise Enterprises Inc. 

See Falls Church, VA (5-J Associates, Inc.) co Aurora 
Arrow/Kierulff Electronics Group, 303-373-5616 19220 Stevens Creek Blvd. 

FL Altamonte Springs Cupertino, California 95014 
Sales Engineering Concepts, Inc., 407-682-4800 CT Wallingford 408-446-9343 

FL Deerfield Arrow/Kierulff Electronics Group, 203-265-7741 
Sales Engineering Concepts, Inc., 305-426-4601 FL Deerfield Beach Solitron Devices 

GA Norcross Arrow/Kierulff Electronics Group, 305-429-8200 
Montgomery Marketing, Inc., 404-447-6124 FL Lake Mary Solitron Devices, Inc. 

1D Arrow/Kierulff Electronics Group, 407-333-9300 Semiconductor Group 
See Bellevue, WA (Micro Sales, Inc.) GA Duluth 1177 Blue Heron Blvd., Bldg. 1 

IA Arrow/Kierulff Electronics Group, 404-497-1300 Riviera Beach, Florida 33404-9978 
See Eden Prairie, MN (Aldridge Assoc., Inc.) IL Itasca 407-848-4311, 800-888-8763 

LA Arrow/Kierulff Electronics Group, 708-250-0500 FAX: 407 -863-5946 
See Dallas, TX (Quad State Sales & Mktg.) IN Indianapolis ME Arrow/Kierulff Electronics Group, 317-299-2071 Sony Corporation of America 
See North Reading, MA (Advanced Tech Sales, 

IA Cedar Rapids Inc.) 
MD Arrow /Kierulff Electronics Group, 319-395-7230 

See Falls Church, VA (S-J Associates, Inc.) KS Lenexa SONY@ MA North Reading Arrow/Kierulff Electronics Group, 913-541-9542 

Advanced Tech Sales, Inc., 508-664-0888 MD Columbia 
MN Eden Prairie Arrow/Kierulff Electronics Group, 301-995-6002 

Aldridge Associates, Inc., 612-944-8433 MA Wilmington 
MS Arrow/Kierulff Electronics Group, 508-658-0900 FAX: 714-229-4271 

See Huntsville, AL (Montgomery Mktg, Inc.) Ml Livonia 
NV Arrow/Kierulff Electronics Group, 313-462-2290 

See Tempe, AZ (Reptronix, Ltd.) MN Edina 
NV Arrow/Kierulff Electronics Group, 612-830-1800 Sony Corporation of America 

See Santa Clara, CA (Electec Sales, Inc.) NJ Marlton 10833 Valley View Street 
NH Arrow/Kierulff Electronics Group, 609-596-8000 Cypress, California 90630 

See North Reading, MA (Advanced Tech Sales, NY Hauppauge 714-220-9100 
Inc.) Arrow/Kierulff Electronics Group, 516-231-1000 

NJ NC Raleigh 
See Melville,NY (Parallax) Arrow/Kierulff Electronics Group, 919-876-3132 

NJ Mt. Laurel OH Centerville 
S-J Associates, Inc., 609-866-1234 Arrow/Kierulff Electronics Group, 513-435-5563 

OH Solon 
Arrow/Kierulff Electronics Group, 216-248-3990 
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Sony Corporation of America TX Austin FL Winter Park 

(Cont'd) B-P Sales, 512-346-9186 Milgray Electronics, 407-647-5747 
TX Houston GA Norcross 

Sales Office & Representatives 
B-P Sales, 713:782-4144 Milgray Electronics, 404-446-9777 

TX Irving GA Norcross 

AL Sony Corp. of America (South Central), Marshall Ind., 404-923-5750 
Huntsville 214-550-5200 IL Arlington Heights 
Rep, Inc .. 205-881-9270 / 

TX Richardson Milgray Electronics, 312-253-1212 
AZ Tempe 

B-P Sales, 214-234-8438 IL .Schaumburg 
FP Sales, 602-894-5303 Marshall Ind., 312-490-0155 

CA Carlsbad UT Salt Lake City IN Indianapolis 
Addem Sales, 619-729-9216 Electrodyne, 801-264-8050 Marshall Ind .. 317-297-0483 

CA' CJPress VA Falls Church KS Lenexa 
Sony Corp. of America (Southwest). S-J Associates, Inc .. 703-533-2236 Marshall Ind., 913-492-3121 
714-229-4442 WA Bellevue KS Overland Park 

CA Laguna Hills Vantage Corp .. 206-455-3460 Milgray Electronics, 913-236-8800 
H-Technical Sales II, Inc .. 714-583-1488 WI Waukesha MD Columbia 

CA Mountain View Micro-Tex, Inc .. 414-542-5352 Milgray Electronics, 301-621-8169 
Brooks Technical Group, 415-960-3880 Can Ontario, Whitby MD Columbia 

CA San Jose Sony of Canada, Ltd .. 416-686-2201 Vantage Components, 301-720-5100 
Sony Corp of America (Northwest), , PR Rio Piedras MD Silver Spring 
408-432-0190 D.K. Marketing, 809-765-5380 Marshall Ind., 301-622-1118 

co Aurora MA Burlington 
Electrodyne, 303-695-8903 Distributors Western Micro, 617-273-2800 

FL Palin Harbor MA Willmington 
Sigma Tech Associates, 813-789-5522 AL Huntsville Bell Microproducts, Inc .. 508-658-0222 

GA Tucker Marshall Ind .. 205-881-9235 MA Wilmington 
Rep, Inc .. 404-938-4358 AZ Phoenix 

Marshall Ind., 508-658-0810 
IL Hoff111an Estates Marshall Ind., 602-496-0290 MA Wilmington 

Micro-Tex, Inc., 708-382-3001 Milgray Electornics, 617-657-5900 
IL Itasca CA Agoura Hills Ml Livonia 

Sony Corp. of America (North Central), 
Western Micro, 818-707-0377 Marshall Ind .. 313-525-5850 

708-773-6072 CA Camarillo MN Plymouth 
IN Carmel Milgray Electronics, 805-484-4055 Marshall Ind., 612-559-2211 

Giesting & Associates, 317 -844-5222 CA Carlsbad MO Bridgeton 
IA Cedar Rapids Agels Electronic Group, Inc., 619-729-2026 Marshall Ind .. 314.-291-4650 

JR Sales, 319-393-2232 CA Chatsworth MO Kansas City 
MA Burlington Marshall Ind., 818-407-0101 Sony Kansas City Part Center, 816-891-7550 

Tech Rep, 617-272-5965 CA El Monte NJ Clifton 
Ml Coloma Marshall In~. (Headquarters), 818-307-6000 Vantage Components, 201-777-4100 

Giesting & Associates, 616-468-4200 CA Fountain Valley NJ Fairfield 
Ml Comstock Park Bell Microproducts, Inc., 714-963-0667 Western Micro, 201-882-4999 

Giesting & Associ~tes, 616-784-9437 CA Irvine NJ Fairfield 
Ml Livonia Marshall Ind., 714-458-5395 Marshall Ind., 201-882-0320 

Giesting & Associates, 313-478-8106 CA Irvine NJ Garfield 

MN Eden Prairie Milgray Electronics, 714-753-1282 Phase I, 201-403-0002 
NJ Marlton High Tech Sales, 612-944-7274 CA Los Angeles Western Micro, 609-596-7775 MO Briegeton Chorl America, Inc., 213-629-5531 NJ Marlton Centech, Inc., 314-291-4230 CA Milpitas Milgray Electronics, 609-983-5010 MO Raytown Marshall Ind., 408-942-4600 NJ Mt. Laurel Centech,lnc., 816-358-8100 CA Milpitas Marshall Ind .. 609-234-9100 

NJ Mt. Laurel Bell Microproducts, Inc., 408434-1150 NJ Parsippany S-J Associates,· inc., 609-866-1234 CA Orange Milgray Electronics, 201-335-1766 
NM Albuquerque Western Micro, 714-637-0200 NY Farmingdale 

FP Sales, 505-345-5553 CA Rancho Cordova Milgray Electronics; 516-420-9800 
NY E. Rochester Marshall Ind., 916-635-9700 NY Hauppauge 

Tri-Tech Electronics, Inc., 716-385-6500 
CA San Diego Marshall Ind., 516-273-2424 

NY End well Marshall Ind .. 619-578-9600 -- NY Johnson City 
Tri-Tech Electronics, Inc., 607-754-1094 

CA San Diego Marshall Ind., 607-798-1611 
NY Fayetteville 

Western Micro, 619-453-8430 NY N. Lindenhurst 
Tri-Tech Electronics, lnc.(Syracu~). 

CA San Jose Phase I, 516-957-4900 
315-446-2881 

Merit Electronics, Inc .. 408-434-0800 NY New York 
NY Fishkill Chorl America, Inc .. 212-563-3264 

Tri-Tech Electronics, Inc (Hudson Valley), CA Saratoga NY. Pittsford 
914-897-5611 Western Micro, 408-725-1660 

Milgray Electronics, 716-834-9405 
NY Rockville Centre co Denver NY Rochester 

S-J Associates, Inc .. 516-536-4242 Robert Waxman, 303-623-1200 Marshall Ind., 716-235-7620 
NC Charlotte co Thorton NY Smithtown 

Rep, Inc., 704-563-5554 Marshall Ind., 303-451-8444 Vantage Componets, 516·543-2000 
NC Morrisville CT Danbury NC Raleigh 

Rep, Inc .. 919-469-9997 Phase I, 203-791-9042 Marshall Ind .. 919-878-9882 
OH Cincinnati CT Milford OH Cleveland 

Giesting & Associates, 513-385-1105 Milgray Electronics, 203-878-5538 Milgray Electronics, 216-447-1520 
OH Cleveland CT Monroe OH Dayton 

Giesting &Associates, 216-261-9705 Western Micro, 203-452-0533 Marshall Ind., 513-898-4480 
OH Columbus CT Wallingford OH Solon 

Giesting & Associates, 614-486-5616 Marshall Ind., 203-265-3822 Marshall Ind., 216-248-1788 
OR Tigard FL Altamonte Springs OK Tulsa 

Vantage Corp., 503-620-3280 Marshall Ind .. 407-767-8585 Marshall Ind., 918-622-7151 
PA Pittsburgh FL Deerfield OR Beaverton 

Giesting & Assoicates, 412-828-3553 Vantage Components, 305-429-1001 Western Micro, 503-629-2082 
TN Jefferson City FL Ft. Lauderdale OR Beaverton 

Rep, Inc .. 615-475-4105 Marshall Ind., 305-977-4880 Marshall Ind .. 503-644-5050 

FL St. Petersburg 
Marshall Ind., 813-576-1399 
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Sony Corporation of America Sales Office & Representatives IL Schaumburg 

(Cont'd) Victory Sales, Inc., 708-490-0300 
~ 

AZ Phoenix MD Anapolis 
PA Pittsburgh Blackhart Assoc., 602-893-3488 Electronic Engineering & Sales Inc.), i Marshall Ind., 412·788-0441 CA Los Altos 301-269-4234 

TX Austin Cain-White & Co., 415·948-6533 MA Waltham ~ Marshall Ind., 512-837-1991 CA Santa Clara Technolgoy Sales, Inc., 617-890-5700 

TX Carrollton Stanford Telecommunications, Inc., MA Winchester I Western Micro, 214-248-3775 408-980-5684 Synergy Semi (Eastern Area Hdqtrs), 

TX Carrollton CA Tustin 617-932-9220 
Marshall Ind., 214-233-5200 Youngowirth & Olenic, 714-838·5144 MN Minneapolis 

TX Dallas 
r·· 

IL Arlington Hts. HMR Inc., 612-888-2122 I Milgray Electronics, 214-248-1603 DYTEC/Central, 708-394·3380 NY Fairport 
TX El Paso IN Indianapolis Technology Sales, Inc., 716-223-7500 

Marshall Ind., 915-593-0706 DYTEC/Central, 317-297-5988 NY Jericho 
TX Harlingen MA Natick J-Squared Marketing, 516-935-3200 

Marshall Ind., 512-542-4589 Wayland Engineering Sales, 508-655-6080 NC Raleigh 
TX Houston NJ Totowa CSR Electronics, 919-878-9200 

Marshall Ind., 713-895-9200 Technical Marketing Assoc., 201-812-0356 PA Huntingdon Valley 
UT Salt Lake City TX Dallas Omega Electronics Sales, Inc., 215-947-4135 

Milgray Electronics, 801-272-4999 Mc Donald Assoc., 214-239·3293 TX Austin 
UT Salt Lake City VA Sterling Southern States Marketing, 512-835-5822 

Marshall Ind., 801-485·1551 
WA Bothell 

Beacon North, 703-478-2480 TX Houston 

Marshall Ind., 206-486-5747 
Intl France, St. Denis Sout_~ern States Marketing, 713· 789-2426 

WA Redmond 
P2M, TEL: 1·34611184 TX Richardson 

Merit Electronics, Inc., 206·869· 7557 
Intl Israel, Neve-Monosan Southern States Marketing, 214-238-7500 

WA Redmond 
Regev Aviation, TEL: 03-352359 Can Ontario, Nepean 

Western Micro, 206-881-6737 Intl Italy Clark·Hurman Associates, 613-727-5626 

WI Waukesha Milano Micro Eli!, TEL: 4817900 

Marshall Ind., 414-797-8400 Intl Italy, Roma Tangent Systems 
Can Ontario, Brampton Elettronica Micro-Onde, TEL: 06-8278551 

G.S.Marshall-Canada, 416-458-8046 Intl Switzerland, Zurich Tangent Systems Corporation 
Dimas AG, TEL: 01-62-61-40 2840 San Tomas Expwy., 101 

Sophia Systems Intl United Kingdom, St. Albans, Hert Santa Clara, California 95051 
Chiptech, Ltd., TEL: 0727 40476 408-980-0600 

Sophia Systems Intl West Germany, Breisach 
3337 Kifer Road Bacher GmbH, TEL: 07664-53·76 Technitrol 
Santa Clara, California 95051 Intl West Germany, Munchen 
408-733-1571, 800-824·9294, 800·824·6706(in CA) Bacher GmbH, TEL: 089-26-50-94 Technitrol, Inc. 

TELEX: 853394 1952 East Allegheny Avenue 

FAX: 408-749-8172 STC Semiconductors Philadelphia, Pennsylvania 19134 
215-426-9105 

Space Research STC Semiconductors (Previously Stantel-STC) FAX: 215-426-2836 

Semiconductors Division 
Space Research Technology, Inc. Maidstone Road Tektronix 
2323 So. Voss Road, Suite 123 Sidcup, Kent, United Kingdom DA14 5HT 
Houston, Texas 77057 4413003333 Tektronix, Inc. 

713-782-2244 TELEX: 21836 & 896599 STC FC G P.O. Box 500, M/S 59-420 

FAX: 713-789-7446 FAX: 441 300 9609 Beaverton, Oregon 97077 
503-627-2515 

Spancom Sunshine Semiconductor TELEX: 910-467-8708 
FAX: 503-627-5660 

Spancom Corporation Sunshine Semiconductor Inc. 
528 Weddell Drive, Suite 11 441 Old Newport Blvd Teledyne Components 
Sunnyvale, California 94089 Newport Beach, California 92663 
408-745-1788 714-642-5790 Teledyne Components 

FAX: 408-745-0435 1300 Terra Bella Avenue, P.O. Box 7267 

Supertex Mountain View, California 94039·7267 

Sprague Electric 415-968-9241 

See Allegro Microsystems 
Supertex, Inc. TWX: 910-379·6494 

1225 Bordeaux Drive FAX: 415-967-1590 

Stac Electronics 
Sunnyvale, California 94086 
408-744-0100 Teltone 
TWX: 910-339-9388 

Stac Electronics Teltone Corporation 
126 West Del Mar Blvd. Synergy Semiconductor 10801-120th Avenue NE 
Pasadena, California 91105 Kirkland, Washington 98033 
818·449-7822 Synergy Semiconductor Corporation 206-827 ·9626, 1-800-426-3926 
FAX: 818-793-2739 3450 Central Expressway TWX: 910·449-2862 

Standard Microsystems Corp. 
Santa Clara, CA 95051 
408-730-1313 Teradyne, EDA 
FAX: 408-737-0831 

Standard Microsystems Corporation Teradyne, EDA Inc. 
35 Marcus Boulevard Sales Office & Representatives 321 Harrison Ave. 
Hauppauge, New York 11787 Boston, Massachusetts 02118 
516-273-3100, 275808 SMC UR AL Huntsville 617-482-2700 
TELEX: 510·227-8898 CSR Electronics, 205-533-2444 

Stanford Telecommunications CA Santa Clara 
Synergy Semi (Corp. Hdqts). 408-730-1313 

Stanford Telecommunications Inc. CT Wallingford 
2421 Mission College Blvd. Technolgoy Sales, Inc., 203-269-8853 

Santa Clara, California 95056-0968 GA Atlanta 
408-748-1010 CSR Electronics, 404-396-3720 

FAX: 408-980-1066 
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Texas Instruments 

Texas Instruments, Inc. 
Semiconductor Group 
P.O. Box 401560 
Dallas, Texas 75240 
214-995-2011 
TWX: 910-867-4702 
FAX: 214-997-5250 

Thaler 

Thaler Corp 
10940 North Stallard Place 
Tucson, Arizona 85737 
602-742-5572 
TELEX: 825193 
FAX: 602-742-9826 

Third Domain 

Third Domain, Inc. 
1725 S. Research Loop Rd., 104 
Tucson, Arizona 85710 
602-290-1820 
FAX: 602-885-1189 

Toko America 

Toko America Inc. 
1250 Feehanville Drive 
Mt. Prospect, Illinois 60056 
312-297-0070 

II NY (516) 226-6000 
NJ (201) 882-8300 

HORllOIS ~o:~mH~:~i~5:~80 
PA (609) 596-1833 

;;;Nu""H;;,,O;;;;R;;;;IZ,;;O;;,;NS-.E;;;;L;;;;EC;;;;T;,;;RO;;;;N.,IC;;;;S,..C•O;;;;R-.P. FL (305) 735-2555 

TOSHIBA 
Toshiba America Electronic 
Components 

Toshiba America Electronic Components, Inc. 
9775 Toledo Way 
Irvine, California 92718 
714 455-2000 
FAX: 714 859-3963 

Sales Office & Representatives 

AL Huntsville 
Montgomery Marketing Inc., 205-830-0498 

AZ Scottsdale 
Summit Sales, 602-998-4850 

AR 
Richardson, TX (MIL-REP Assoc. Inc) 
214-644-8731 

CA Canoga Park 
Sager Electronics, 818-712-0011 

CA Encinitas 
Sager Elec., 619-632-8816 

CA Fountain Valley 
Sager Elctrns., Inc., 714-957-3367 

CA Los Altos 
El Repco Inc., 415-962-0660 

CA Sunnyvale 
TAEC, 408-737-9844 

CA Tustin 
TAEC, 714-259-0368 

co Westminister 
Straube Assoc. Mountain States, Inc., 
303-426-0890 

3060 

CT 

DE 

DC 

FL 

FL 

GA 

GA 

ID 

IL 

IL 

IL 

IA 

KS 

LA 

ME 

MD 

MA 

MA 

Ml 

MN 

MS 

MO 

MO 

MT 

NV 

NH 

NJ 

NM 

NY 

NY 

NC 

NC 

ND 

OH 

OK 

OR 

PA 

RI 

TN 

TX 

TX 

Hamden UT Salt Lake City 
Oatcom Inc., 203-288-7005 Straube Assoc. Mountain States, Inc., 

801-263-2640 
See Horsham, PA (Nexus Tech.) VT 
Lutherville, MD See Waltham, MA (Oatcom Inc.) 
O.G.R. Inc., 301-583-1380 VA 
Altamonta Springs See Lutherville, MO (O.G.R. Inc.) 
Sales Engineering Concepts, 407-682-4800 WA 
Deerfield Beach See Minneapolis, MN (Electronic Components 
Sales Engineering, 305-426-4601 Sales) 
Norcross WA Redmond Montgomery Marketing, Inc., 404-447-6124 Components West, 206-885-5880 Norcross WA Redmond TAEC, 404-368-0203 

Components West, 206-855-5880 Spokane 
Components West, 509-922-2412 WA Spokane 

Components West, 509-922-2412 

See St. Louis, MO (R. W. Kunz) WV 
Deerfield See Lutherville, MO (O.G.R. Inc.) 
TAEC, 708-945-1500 WI Milwaukee 
Elk Grove Carlson Electronic Sales, 414-476-2790 
Carlson Electronic Sales, 312-956-8240 WY 
Cedar Rapids See Westminster, CO (Straube Assoc.) 
Carlson Elec., 319-378-1450 Can Ontario, Kanata 
Wichita Electro Source, 613-592-3214 
O.L.E. Electronics, 316-744-1229 Can Ontario, Rexdale 

Electro Source, 416-676-4490 
See Houston, TX (MIL-REP Assoc. Inc) Can Quebec, Pointe Claire 

See Watham, MA (Oatcom, Inc.) 
Electro Source, 514-630-7 486 

Lutherville Distributors O.G.R. Inc., 301-583-1360 
Burlington AL 
TAEC, 617-272-4352 See Norcross, GA (Reptron Elec.) 
Waltham AL Huntsville Oatcom, Inc., 617-891-4600 

Marshall Elec., 205-881-9235 Novi 
Action Components Sales, 313-349-3940 AK 
Minneapolis See Dallas, TX (Sterling Elec.) 

Electric Components Sales Inc., 612-933-2594 AK 
See Carrollton, TX (Marshall Elec.) 

See Huntsville, AL (Montgomery Mktg. Inc.) AZ Phoenix 
Sterling Electronics-Phoenix, 602-437-5565 

See Wichita, KS (O.L.E. Elec.) AZ Phoenix 
St. Louis Marshall Elec., 602-496-0290 
R.W. Kunz, 314-966-4977 AZ Tempe 

Insight Elec., 602-829-1800 
See Redmond, WA (Components West) CA Agoura 
Los Altos Western Microtechnology, 818-707-0377 
El Repco Inc., 415-962-0660 CA Agoura 

Insight Electronics, 800-677-7716 
See Waltham, MA (Oatcom Inc.) CA Chatsworth 
Fort Lee Marshall Elec., 818-407-0101 
Nexus Technology, 201-947-0151 CA Chatsworth 

Sterling Elec., 818-407-8850 
See Scottsdale, AR (Summit Sales) CA El Monte 

Marshall Corp, 818-307-6000 
See Ft. Lee, NJ (Nexus Tech.) CA Fountain Valley 
Syracuse Bell Micro, 714-963-0667 
Leonard 0. Allen, Inc., 315-437-3710 CA Irvine Cary Insight Electronics, 800-677-7716 
Montgomery Mktg. Inc., 919-467-6319 CA Milpitas Raleigh Bell Micro, 408-434-1150 Montgomery Marketing, Inc., 919 851-0010 

CA Milpitas 
Marshall Elec., 408-942-4600 See Minneapolis, MN (Electric Components 

CA Orange Sales) 
Solon Western Microtechnology, 714-637-0200 
J.R. Thornberry, 216-245-4995 CA Rancho Cordova 

Marshall Elec., 916-635-9700 
Richardson, TX (MIL-REP Assoc. Inc.) CA San Diego 
214-644-6731 Western Microtechnology, 619-453-8430 

Tigard CA San Diego 
Components West, 503-684-1671 Sterling Elec., 619-271-6555 
Horsham CA San Diego 
Nexus Tech., 215-675-9600 Insight Electronics, 800-677-7716 

CA San Diego 
See Waltham, MA (Oatcom Inc.) Marshall Elec., 619-578-9500 

CA San Jose 
See Huntsville, AL (Montgomery Mktg.) Merit Electronics, Inc., 408-434-0800 
Houston CA Saratoga 
MIL-REP Associates, Inc., 713-444-2557 Western Microtechnology, 408-725-1660 
Richardson CA Tustin 
TAEC, 214-480-0470 Sterling Elec., 714-259-0900 

co Englewood 
Sterling Electronics-Denver, 303-792-3939 
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Toshiba America Electronic MA Woburn PA 
Sterling Elec., 617-938-6200 See West Berlin, NJ (General Components) 

Components (Cont'd) Ml Grand Rapids PA 

co Thornton Calder Electronics, 616-698-7400 See Mt. Laurel, NJ (Marshall Elec.) 
Ml Livonia PA Marlton Marshall Elec., 303-451-8383 

Reptron/Livonia, 313-525-2700 Nu Horizons, 215-557-6450 
CT Wallingford 

Ml Livonia PA Pittsburg Sterling Elec.-Wallingford, 203-265-9535 
Marshall Elec., 313-525-5850 Marshall Elec., 412-788-0441 

CT Wallingford 
MN Minneapolis RI Cronin Elclrns., Inc., 203-265-3134 

Sterling Elec., 612-831-2266 See Burlington, MA (Western Micro) 
CT Wallingford MN Minnetonka RI Marshall Elec., 203-265-3822 

Reptron Electronics, 612-938-0000 See Wilmington, MA (Marshall Elec.) 
DE MN Plymouth RI See West Berlin, NJ (General Components) 

Marshall Elec., 612-559-2211 See Needham Hts., MA (Cronin Elec.) 
DE MS RI See Silver Spring, MD (Marshall Elec.) See Huntsville, AL (Marshall Elec.) Woburn, MA (Sterling Elec.) 617-938-6200 
DE MO TN See Horndon, VA (Sterling Elec.) 

See Lenexa, KS (Marshall Elec.) See Huntsville, AL (Marshall Elec.) 
DC MO Bridgeton TX Austin 

Silver Spring, MD (Marshall Elec.) Marshall Elec., 314-291-8554 Sterling Electronics, 512-836-1341 
DC NE Lenexa, KS TX Austin 

See Richmond, VA (Sterling Elec.) Marshall Elec., 913-492-3121 Marshall Elec., 512-837-1991 
FL Altamonte Springs NV TX Austin 

Marshall Elec., 407-275-1742 See Saratoga, CA (Western Micro) Insight Elec., 512-467-0800 
FL Ft. Lauderdale NV TX Carrollton 

Reptron Ft.Lauderdale, 305-735-1112 See Phoenix.AZ (Sterling Elec.) Marshall Elec., 214-233-5200 
FL Ft. Lauderdale NV TX Dallas 

Marshall Elec., 305-977-4880 See Phoenix, AZ (Marshall Elec.) Sterling Elec., 214-243-1600 
FL St. Petersburg NV Rancho Cordova TX Dallas 

Marshall Elec., 813-573-1399 Marshall Elec., 916-635-9700 Milgray Electronics, 214-248-1063 
FL Tampa NH TX Dallas 

Reptron, 813-855-4656 See Needham Hts., MA (Cronin Elec.) Insight Elec., 214-783-0800 
GA Norcross NH TX El Paso 

Reptron Atlanta, 404-446-1300 See Burlington, MA (Western Micro) Marshall Elec., 915-593-0706 
GA Norcross NH TX Houston 

Marshall Elec., 404-923-5780 See Wilmington, MA (Marshall Elec.) Sterling Electronics, 713-623-6600 
ID NH TX Houston 

Beaverton, OR (Western Micro) 503-629-2082 See Woburn, MA (Sterling Elec.) Marshall Elec., 713-895-9200 
ID NJ Marlton TX Houston 

See Salt Lake City, UT (Marshall Elec.) Nu Horizons, 609-596-1833 Insight Elec., 713-448-0800 
IL Bensenville NJ Mt. Laurel UT 

Goold Elec., 708-860-7171 Marshall Elec., 609-234-9100 See Englewood, CO (Sterling Elec.) 
IL Bridgeton,MO NJ Pine Brook UT Salt Lake City 

Marshall Elec., 314-291-8554 Nu Horizons, 201-882-8300 Marshall Elec., 801-485-1551 
IL Schaumberg NJ South Plainsfield UT Salt Lake City 

Marshall Elec., 708-490-0155 Sterling Elec., 201-769-7000 Milgray Elec., 801-272-4999 
IN NJ West Berlin VT 

See Plymouth, MN (Marshall Elec.) General Components, 609-768-6767 See Wilmington, MA (Marshall Elec.) 
IN NM VT 

Elk Grove Viii, IL (Goold Elec.) 708-860-7171 See Phoenix, AZ (Marshall Elec.) See Woburn, MA (Sterling Elec.) 
IN Indianapolis NM Albuquerque VT 

Marshall Elec., 317-297-0483 Sterling Elec., 505-884-1900 See Burlington, MA (Western Micro) 
KS Lenexa NY Amityville VT 

Sterling Elec., 913-492-3121 Nu Horizons, 516-226-6000 See Needham Hts., MA (Cronin Elec.) 
KY NY Johnson City VA 

See Dayton, OH (Marshall Elec.) Marshall Elec., 607-798-1611 Columbia, MD (Milgray Elec.) 301-621-8169 
LA NY Rochester VA 

See Carrollton, TX (Marshall Elec.) Nu Horizons, 716-248-5980 Raleigh, NC (Resco Raleigh) 919-781-5700 
LA Dallas, TX NY Rochester VA 

Sterling Elec., 214-243-1600 Marshall Elec., 718-235-7620 Gaithersburg, MD (Marshall Elec.) 
ME NY Rome 301-840-9450 

See Burlington, MA (Western Micro) Rome Elclrns., 315-337-5400 VA Horndon 
ME NC Raleigh Sterling Elec., 703-290-3800 

See Needham Heights, MA (Cronin Elec.) Marshall Elec., 919-878-9882 VA Richmond 
ME ND Sterling Elec., 804-226-2190 

See Woburn, MA (Sterling Elec.) See Plymouth, MN (Marshall Elec.) WA Bothell 
ME ND Marshall Elec., 206-486-5747 

See Wilmington, MA (Marshall Elec.) See Minnetonka, MN (Reptron Elec.) WA Redmond 
MD OH Dayton Western Microtechnology, 206-881-6737, TLX: 

See Richmond, VA (Sterling Elec.) Marshall Elec., 513-898-4480 501238 
MD Columbia OH Solon WI 

Nu Horizons, 301-995-6330 Marshall Elec., 218-248-1788 See Minnetonka, MN (Reptron Elec.) 
MD Silver Spring OH Solon WI 

Marshall Elec., 301-622-1118 Reptron Elec., 216-349-1415 Bensenville, IL (Milgray Elec.) 312-350-0490 
MA Burlington OH Worthington WI 

Western Micro, 617-273-2800 Reptron Elec., 614-436-6675 Elk Grove Viii., IL (Goold Elec.) 708-860-7171 
MA Needham Heights OK WI Milwaukee 

Cronin Electronics, Inc., 617-449-5000 See Carrollton, TX (Marshall Elec.) Marsh Elec., 414-475-6000 
MA Wakefield OK WI Waukesha 

Nu Horizons, 617 -246-4442 Beaverton.OR (Western Micro) 503-629-2082 Marshall Elec., 414-797-8400 
MA Wilmington OK Tulsa Can Alberta, Calgary 

Marshall Elec., 508-658-0810 Sterling Electronics-Tulsa, 918-663-2410 ITI Multicomponents, 403-273-2780 
MA Wilmington OR Beaverton Can British Columbia, Burnaby 

Bell Micro, 508-658-0222 Marshal Elec., 503-644-5050 ITI Multicomponents, 604-291-8866 
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Toshiba America Electronic 
Components 

Can Manitoba, Winnipeg 
ITI Multicomponents, 204-786-8401 

Can Nova Scotia, Dartmouth 
ITI Multicomponents, 902-465-2350 

Can Ontario, Brampton 
Marshall Elec., 418-458-8046 

Can Ontario, Concord 
ITI Multicomponents, 416-736-1144 

Can Ontario, Nepean 
ITI Multicomponents, 613-596-6980 

Can Quebec, Ville St. Laurent 
ITI Multicomponents, 514-335-7679 

TranSwitch Corp. 

TranSwitch Corporation 
8 Progress Drive 
Shelton, Connecticut 06484 · 
203-929-8810 
FAX: 203-926-9453 

TriQuint Semiconductor 

Tri Quint Semiconductor 
P.O. Box 4935, 3601 SW Murray Blvd. 
Beaverton, Oregon 97005 
503-641-4227, 503-644-3535 
TELEX: 4 7 42021 
TWX: 503-645-8067 

TRW 

TRWLSI Products Inc. 
P.O. Box 2472 
La Jolla, California 92038 
619-457-1000 
TELEX: 697-957 
TWX: 910-355-1571 
FAX: 619-455-6314 

Ultra Analog 

Ultra Analog, Inc. 
47747 Warm Spring Blvd., P.0.Box 14164 
Fremont, California 94539 
415-657-2227 
FAX: 415-657-4225 

(Cont'd) 
United Technologies 

United Technologies Microelectronics Center 
1575 Garden of the Gods Road 
Colorado Springs, Colorado 80907 
719 594-8000, 800-MIL-UTMC 

Sales Office & Representatives 

CA Laguna Hills 
UTMC Western Area (South-West), 
714-830-1177 

CA Woodland Hills 
UTMC Western Area Sales, 818-992-5399 

CO Colorado Springs 
UTMC Sales Office (Main Facility), 
719-594-8060, 719-594-8166 

MD Annapolis 
UTMC Eastern Area (South-East), 301-626-8690 

MA Waltham 
UTMC Eastern Area (North-East), 617-890-8862 

TX Richardson 
UTMC Western Area (East-Central/South), 
214-480-9949 

Unitrode Integrated Circuits 

Unitrode Integrated Circuits Corp. 
7 Continental Blvd. 
Merrimack, New Hampshire 03054·0399 
603-424-2410 
TELEX: 95-3040 
FAX: 603-424-3460 

Universal Semiconductor 

Universal Semiconductor Inc. 
1925 lanker Road 
San Jose, California 95112 
408-436-1906 
TWX: 910-338-7617 
FAX: 408-436-1125 

AR 

CA 

Sales Office & Representatives 

See Dallas, TX (Component Technology) 
Torrance 
Orion Eclipse (Southern California), 
213-326-0999 

Guilford 
Data Mark, Inc., 203-453-0575 

See Dallas, TX (Component Technology) 

See Dallas, TX (Component Technology) 

See Guilford, CT (Data Mark, Inc.) 
Dallas 
Component Technology, 214-783-8831 
Quebec, Pointe Claire 
lnterep, 514-694-6544 
Japan, Tokyo 
Nagase & Co., Ltd., TEL: 03-665-3661-3 

t=========================~Vadem 
Unicorn Microelectronics Corp. 

. (UMC) 

Unicorn Microelectronics Corp. 
3350 Scott Blvd. Building 49 
Santa Clara, California 95054 
408-727-9239 
FAX: 408-492-1720 

United Silicon Structures 

United Silicon Structures; Inc. 
1971 Concourse Drive 
San Jose, California 95131 
408-435-1366 
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Vadem 
1885 Lundy Ave. 
San Jose, California 95131 
408-943-9301 
TELEX: 887-591 (VADEM SNTA UD) 
FAX: 408-943-9735 

Valid Logic Systems 

Valid Logic Systems 
2820 Orchard Parkway 
San Jose, California 95134 
408-432-9400 
FAX: 408-432-9430 

Vanguard Semiconductor 

Vanguard Semiconductor 
Div of California Micro Devices 
211 Topaz Street 
Milpitas, California 95035 
408-946-9111, 800-325-4966 
FAX; 408-263-7846 

Viewlogic Systems 

Viewlogic Systems Inc. 
313 Boston Post Road 
Marlboro, Massachusetts 01752 
508-480-0881 
FAX: 508-480-0882 

Vitelic 

Vitelic 
3910 N. First Street 
San Jose, California 95134 
408-433-6000, 800-344-5970 

Vitesse Semiconductor 

Vitesse Semiconductor Corp. 
741 Calle Plano 
Camarillo, California 93012 
805-388-3700 

VLSI Technology 

VLSI Technology Inc. (VLSI) 
1109 McKay Drive 
San Jose, California 95131 
408-434-3100 

Sales Office & Representatives 

AL Huntsville 
VLSI Technology, Inc., 205-539-5513 

AZ Tempe 
System Sales, 602-829-9338 

AZ Tempe 
VLSI Technology, Inc., 602-752-6450 

CA Cameron Park 
Emerging Technology, 916-676-4387 

CA Galabasas 
Centaur Corp., 818-704-1655 

CA Irvine 
VLSI Technology, Inc., 714-250-4900 

CA Irvine 
Centaur Corp., 714-261-2123 

CA San Diego 
Centaur Corp., 619-278-4950 

CA San Jose 
Emerging Technology, 408-433-9366 

CA San Jose 
VLSI Technology, Inc., 408-922-5200 

co Longmont 
Luscombe Eng. of Co., 303-772-3342 

CT Wallingford 
VLSI Technology, Inc., 203-265-6698 

FL Orlando 
VLSI Technology, Inc., 407-240-9604 

FL Pompano Beach 
VLSI Technology,lnc., 305-971-0404 

GA Deluth 
VLSI Technology, Inc., 404-476-8574 

IL Hoffman Estates 
VLSI Technology Inc., 708-884-0500 

IL Schaumburg 
VLSI Technology, Inc., 312-310-9595 

IA Cedar Rapids 
Seltec Sales, 319-364-7660 

MD Columbia 
Delta Ill, 301-730-4700 

MD Millersville 
VLSI Technology, Inc., 301-987-8777 

MA Wilmington 
VLSI Technology, Inc., 508-658-9501 

MN St. Louis Park 
VLSI Technology, Inc., 612-545-1490 
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VLSI Technology (Cont'd) 

NJ Plainsboro 
VLSI Technology, Inc., 609-799-5700 

NY Fairport 
bbd Electronics, 716-425-4101 

NY Fairport 
VLSI Technology, Inc., 716-223-0590 

NC Durham 
VLSI Technology, Inc., 919-544-1891/92 

OH Cleveland 
VLSI Technology, Inc., 216-292-8235 

OR Beaverton 
Micro Sales, Inc., 503-645-2841 

OR Portland 
VLSI Technology, Inc., 503-244-9882 

TX Austin 
VLSI Technology, 512-343-8191 

TX Richardson 
VLSI Technology, Inc., 214-231-6716 

UT Midvale 
Luscombe Engineering, 801-565-9885 

WA Bellevue 
Micro Sales, Inc., 206-451-0568 

Intl England, Central Milton Keynes 
VLSI Technology, ltd., TEL: 09-08/66-75-95 

Intl France, Palaiseau Cedex 
VLSI Technology France S.A.R.L., TEL: 
1-644 7 -04-79 

Intl Hong Kong 
VLSI Technology, Inc., TEL: 852-5-865-3755 

Intl Israel, Tel Aviv 
RDT Electronics, TEL: 3483211-9 

Intl Japan, Tokyo 
VLSI Technology, Inc., TEL: 81-3-239-5211 

Intl Singapore 
Dynamic Systems PTE, Ltd., TEL: 
011-65-742-1986 

Intl West Germany, Munich 
VLSI Technology, GmbH, TEL: 89-9269050 

Distributors 

AZ Phoenix 
Schweber Electronics, 602-9974874 

CA Canago Park 
Schweber Electronics, 818-999-4702 

CA Gardena 
Schweber Electronics, 213-320-8090 

CA Irvine 
Schweber Electronics, 714-863-0200 

CA Sacramento 
Schweber Electronics, 916-929-9732 

CA San Diego· 
Schweber Electronics, 619-450-0454 

CA San Jose 
Schweber Electronics, 408-432-7171 

co Englewood 
Schweber Electronics, 303-799-0258 

CT Danbury 
Schweber Electronics, 203-748-7080 

FL Altamonte Springs 
Schweber Electronics, 305-331-7555 

FL Pompano Beach 
Schweber Electronics, 305-977-7511 

GA Norcross 
Schweber Electronics, 4044494600 

IL Elk Grove Village 
Schweber Electronics, 312-364-3750 

IA Cedar Rapids 
Schweber Electronics, 319-373-1417 

KS Overland Park 
Schweber Electronics, 913-492-2922 

MD Gaithersburg 
Schweber Electronics, 301-840-5900 

MA Bedford 
Schweber Electronics, 617-275-5100 

Ml Livonia 
Schweber Electronics, 313-525-8100 

MN Edina 
Schweber Electronics, 612-941-5280 

MO Earth City 
Schweber Electronics, 314-739-0526 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY 
NH Manchester 

Schweber Electronics, 603-625-2250 
NJ Fairfield 

Schweber Electronics, 201-227-7880 
NY Rochester 

Schweber Electronics, 716-424-2222 
NY Westbury 

Schweber Electronics, 516-334-7474 
NC Raleigh 

Schweber Electronics, 919-876-0000 
OH Beachwood 

Schweber Electronics, 216-464-2970 
OH Dayton 

Schwe.ber Electronics, 513-439-1800 
OK Tulsa 

Schweber Electronics, 918-622-8003 
PA Horsham 

Schweber Electronics, 215-441-0600 
PA Pittsburgh 

Schweber Electronics, 412-782-1600 
TX Austin 

Schweber Electronics, 512-458-8253 
TX Dallas 

Schweber Electronics, 214-661-5010 
TX Houston 

Schweber Electronics, 713-784-3600 
WI New Berlin 

Schweber Electronics, 414-784-9020 
Intl Australia, Brisbane 

Energy Control, TEL: 61-7-376-2955 
Intl Austria, Vienna 

Transistor GmbH, TEL: 222-8294010 
Intl Belgium and Luxemburg, Angleur 

MCAtronix, TEL: 41-674208 
Intl Brazil, Palo Alto 

Intl. Trade Development, TEL: 415-856-6686 
Intl Denmark, Karlslunde 

lnterelko, TEL: 3-140700 
Intl Eire and U.K., Derby 

Quarndon Electronics, TEL: 332-32651 
Intl Eire and U.K., High Wycombe 

Axiom Electronics, TEL: 494-461616 
Intl Eire and U.K., Sunbury on Thames 

Hawke Components, TEL: 1-9797799 
Intl Finland, Helsinki 

Oy Comdax, TEL: 0-670277 
Intl' France, Montigny-le-Bretonneux 

ASAP s.a., TEL: 1-3043-82-33 
Intl Germany, Bueckeburg 

Spezial-Electronic KG, TEL: 5722-2030 
Intl Germany, Munich 

Bit-Electronic AG, TEL: 89-4180070 
Intl Germany, Munich 

Data Modul GmbH, TEL: 89-560170 
Intl Hong Kong, Tsimshatsui 

Lestina Intl., Ltd., TEL: 852-3-7231736 
Intl Italy, Torino 

Inter-Rep S.P.A., TEL: 11-2165901 
Intl Japan, Tokyo 

Asahi Glass Co. Ltd., TEL: 81-3-218-5854 
Intl Japan, Tokyo 

Teksel Company, Ltd., TEL: 81-3461:5311 
Intl Japan, Tokyo 

Tokyo Electron, Ltd., TEL: 81-423-33-8111 
Intl Korea, Seoul 

Anam VLSI Design Center, TEL: 82~2-553-2106 
Intl Netherlands, Houten 

Diode, TEL: 3403-91234 
Intl Spain and Portugal, Barcelona 

Semiconductores s.a., TEL: 3-217-23-40 
Intl Sweden and Norway, Farsta 

Traco AB, TEL: 8-930000 
Intl Switzerland, Zurich 

Fabrimex AG, TEL: 1-2-5129-29 
Intl Taiwan, Taipei 

Princeton Tech Corp., TEL: 886-2-717-1439 

VLSI Technology 
VLSI Technology, Inc. 
Application Specific Logic Products 
8375 So. River Parkway 
Tempe, Arizona 85284 
602-752-6450 

Votrax 

Votrax 
1394 Rankin 
Troy, Michigan 48083 
Business Products Group-313-588-2050 
TWX: 8102324140 VOTRAX TRMI 

VTC .. ~~ 
~~~ 
~~, 
VTC Incorporated 

FAX: 612-851-5199 
VTC Inc. 
2401 E. 16th St. 
Bloomington, Minnesota 55425 
612-851-5200 

Sales Office & Representatives 

AL Huntsville 
Futron Inc., 205 830-0808 

AZ Scottsdale 
Electronic Technical Sales, 602-941-9137 

CA Agoura Hills 
Mission Technology, 818 707-2565 

CA Cardiff 
Mission Technology, 619 753-5092 

CA Irvine 
VTC Inc., 714 261-7835 

CA Irvine 
Mission Technology, 714 261-0720 

CA Redondo Beach 
Mission Technology, 213 379-6597 

CA Sunnyvale 
Electec, 408 747-1722 

co Denver 
Quorum 3 Sales Group, Inc., 303 696-8480 

CT Hamden 
Datcom, 203 288-7005 

CT Southbury 
Dynamic Technologies, 203 262-6220 

FL Clearwater 
CM Marketing, 813 443-6390 

FL Orlando 
CM Marketing, 407 841-9924 

FL Tamarac 
CM Marketing, 305-722-9369 

GA Norcross 
Futron Inc., 404 263-9688 

IL Barrington 
Omni Electronic Marketing, 312 381-9087 

IN Indianapolis 
Wilson Technical Sales, 317 872-2513 

IA Cedar Rapids 
J.R. Sales Engineering, 319 393-2232 

MD Glen Burnie 
Tri-Mark Inc., 301 761-6000 

MD Waltham 
Datcom, 617 891-4600 
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CA 
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(Cont'd) 

Brighton 
Electronic Sources Inc., 313 227-3598 
Minneapolis 
K-Rep, 612 881-4132 
Clairemont 
Datcom, 603 543-0696 
Nashua 
VTC Inc., 603 882-4110 
Teaneck 
Technical Marketing Group, 201 692-0200 
Apalachin 
L·Mar Associates, 607 687·1828 
East Rochester 
L·Mar Associates, 716 381-9100 
Melville 
Technical Marketing Group, 516 351-8833 
Poughkeepsie 
L·Mar Associates, 914 462-8025 
Raleigh 
Tingen Technical Sales, 919 878-4440 
Cincinnati 
G&H Sales, 513-272-0580 
Beaverton 
Blair Hirsh Co., Inc., 503 641-1875 
Feasterville 
Knowles Associates, 215 322-7100 
Austin 
Southern States Marketing, Inc., 512 835-5822 
Houston 
Southern States Marketing, 713 960-9556 
Lewisville 
VTC Inc., 214 436-0779 
Richardson 
Southern States Marketing, Inc., 214-238-7500 
Salt Lake 
Quorum 3 Sales Group, 801 943-9227 
Lynnwood 
Blair Hirsh Co., Inc., 206 774-8151 
Milwaukee 
JM Sales Company, 414-546-0040 
Mississauga, Ontario 
Electronic Sales Professionals, 416-626-8221 
Ontario, Ottawa 
Elect. Sales Professionals, 613 236-1221 
Quebec, Chateauguay 
Elect. Sales Professionals, 514 848-7064 
England, Sevenoaks, Kent 
Mogul Electronics, TEL: (0732) 741841 
France, Suresnes Cedex 
REP France, TEL: (01) 42 04 29 25 
Israel, Tel Aviv 
Racom Electronics Co. Ltd., TEL: 03 491922 
Korea, Seoul Kangnam-Ku 
Ellen & Company, Inc., TEL: 02 582-5996 
Singapore 
Dynamic Systems Elec., TEL: 65 742-1986 
Taiwan,R.O.C., Taipei 
Prospect Technology Corp., TEL: 02 721-9533 
West Germany 
VTC Incorporated, TEL: 49 8071 5858 
West Germany, Eching, Munich 
Mikron, GmbH, TEL: 089 31907·0 

Distributors 

Huntsville 
Pioneer, 205-837-9300 
Irvine 
Integrated Electronics Corp., 714-837-9960 
Sacramento 
Integrated Electronics Corp., 916-424-5297 
San Diego 
Insight, 619-587-0471 
San Jose 
Merit Electronics, Inc., 408-434-0800 
San Jose 
Integrated Electronics Corp., 408-435-1000 
Tustin 
Image Electronics lnternat'l Inc., 714 259-0900 
Denver 
Integrated Electronics Corp., 303-292-6121 

CT 

FL 

FL 

GA 

IL 

IN 

MD 

MA 

Ml 

Ml 

NJ 

NY 

NY 

NC 

OH 

OH 

OR 

PA 

PA 

TX 

TX 

TX 

UT 

WA 

Intl 

Intl 

Intl 

Intl 

Norwalk 
Pioneer, 203-853-1515 
Altamonte Springs 
Pioneer, 305-834-9090 
Deerfield Beach 
Pioneer, 305-428-8877 
Norcross 
Pioneer, 404-448-1711 
Addison 
Pioneer, 312 495-9680 
Indianapolis 
Pioneer, 317-849-7300 
Gaithersburg 
Pioneer, 301-921-0660 
Lexington 
Pioneer, 617-861·9200 
Grand Rapids 
Pioneer, 616-698-1800 
Livonia 
Pioneer, 313-525-1800 
Pine Brook 
Pioneer, 201-575-3510 
Fairport 
Pioneer, 716-381-7070 
Woodbury 
Pioneer, 516-921-8700 
Charlotte 
Pioneer, 704-527-8188 
Cleveland 
Pioneer, 216-587-3600 
Dayton 
Pioneer, 513-236-9900 
Beaverton 
Integrated Electronics Corp., 503-641-1690 
Horsham 
Pioneer, 215-674-4000 
Pittsburgh 
Pioneer, 412-782-2300 
Austin 
Pioneer, 512-835-4000 
Dallas 
Pioneer, 214-386-7300 
Houston 
Pioneer, 713-988·5555 
North Salt Lake City 
Integrated Electronics Corp., 801-298-1869 
Bellevue 
Integrated Electronics Corp., 206-455-2727 
England, Caterham, Surrey 
Impulse Electronics, TEL: 44 0883-46433 
France, Paris 
ISC France, TEL: (33) 01.45.06.42. 75 
Japan, Tokyo 
Kanematsu Semiconductor Corp., TEL: (81) 3 
551-7791 

West Germany, Munich 
Mikron Integrated Microelectronics, TEL: (49) 89 
31907-0 

Waferscale Integration 

Waferscale Integration Inc. 
47280 Kato Road 
Fremont, CA 94538-7333 
415-656-5400, 800-TEAM-WSI 
TELEX: 289255 
TWX: 415·657-5916 
FAX: 415-657 -8495 

Specific Product Information: 
CA, Rip Benson ................... 415-656-5400 
CA, Rick Craig . .. . . .. . .. . . . .. . . .. . 714-843-9407 
IL, Jack Elk ...................... 312-490-5318 
MA, Rick Bosshardt ............... 617-692-4989 
PA, Bruce Berle! .................. 215-638-9617 
AL, Don Perkins .................. 205-539-7406 

Literature: 
Patty Daspit ..................... 415-656-5400 

Price and Delivery: 
Contact Sales Office/Representative 

Place an Order: 
Contact Distributor 
Contact Sales Office/Representative 

Follow up on Order: 
Customer Service ................. 415-656-5400 

All Other Information: 
Dale Prull, Dir. Corp. Comm. . ....... 415-656-5400 

AL 

AL 

AZ 

CA 

CA 

CA 

CA 

CA 

CA 

co 
CT 

FL 

FL 

FL 

FL 

IL 

IL 

IN 

IA 

KS 

KY 

MD 

MA 

MA 

Ml 

Ml 

Ml 

MN 

MO 

NJ 

NJ 

NM 

NY 

NY 

NY 

NY 

NY 

Sales Office & Representatives 

Huntsville 
Group 2000 Sales, 205·536·2000 
Huntsville 
South East Regional Sales, 205-539-7406 
Scottsdale 
Summit Sales, 602-998-4850 
Fountain Valley 
Bager Electronics Inc., 714-957-3367 
Fremont 
Northwest Regional Sales, 415-656-5400 
Irvine 
South West Regional Sales, 714-753-1180 
San Diego 
Earle Assoc., Inc., 619-278-5441 
Santa Clara 
Criterion, 408-988-6300 
Woodland Hills 
Bager Electronics Inc., 818-712-0011 
Wheat Ridge 
Waugaman Associates, Inc., 303-423-1020 
Wallingford 
Advanced Tech Sales, 203-284-0838 
Ft. Lauderdale 
QXI of Florida Inc., 305-978-0120 
Melbourne 
OXI of Florida, Inc., 407-723-4384 
Orlando 
OXI of Florida, Inc., 407-321-2093 
St. Petersburg 
QXI of Florida, Inc., 813-894-4556 
Hoffman Estates 
Midwest Regional Sales, 708-882-1893 
Schaumburg 
Victory Sales, 708-490-0300 
Carmel 
Giesting & Associates, 317 -844-5222 
Cedar Rapids 
Gassner & Clark Co., 319-393-5763 
Prairie Village 
C. Logsdon & Associates, 913-381-3833 
Versailles 
Giesting & Assoc., 606-873-2330 
Glen Burnie 
Logical Technology, Inc., 301-766-7444 
North Andover 
North East Regional Sales, 508-685-6101 
North Redding 
Advanced Tech Sales, Inc., 508-664-0888 
Coloma 
Gieesting & Assoc., 616-468-4200 
Comstock Park 
Giesting & Associates, 616-784-9437 
Livonia 
Giesting & Assoc., 313-478-8106 
Edina · 
OHMS Technology, Inc., 612-932-2920 
St. Louis 
John G. Macke Company, 314-432-2830 
Mt. Laurel 
S.J. Associates Inc., 609-866-1234 
Teaneck 
Strategic Sales Inc., 201-833·0099 
Albuquerque 
S & S Technologies, 505-255-5599 
East Rochester 
Tri-Tech Electronics, 716-385-6500 
Endwell 
Tri-Tech Electronics, 607-754-1094 
Fayetteville · 
Tri-Tech Electronics, 315-446-2881 
Fishkill 
Tri-Tech Electronics, 914-897-5611 
Hauppauge 
Lex Electronics, 516-231-2500 
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Waferscale Integration (Cont'd) CA San Diego MO Earth City 
Time Electronics, 619-586-0129 Lex Electronics, 314-739-0526 

NY New York CA San Diego MO Manchester 
Sirategic Sales, Inc., 201-833-0099 Wyle Laboratories, 619-565-9171 Time Electronics, 314-391-6444 

NC Charlotte CA San Diego NE 
Rep, Inc., 704-563-5554 Insight, 619-587-0471 Time Electronics, 800-325-9085 

NC Morrisville CA San Diego NH 
Rep, Inc., 919-469-9997 Lex Electronics, 619-495-0015 Lex Electronics, 800-833-3557 

OH Cincinnati CA San Jose NJ Clifton 
Giesting & Assoc., 513-385-1105 Lex Electronics, 408-432-7171 Vantage Components, 201-777-4100 

OH Cleveland CA Santa Clara NJ Marlton 
Giesting & Associates, 216-261-9705 Wyle Laboratories, 408-727-2500 Time Electronics, 609-596-6700 

OH Columbua CA Sunnyvale NJ Mt. Laurel 
Giesting & Associates, 614-486-5616 Time Electronics, 408-734-9888 Lex Electronics, 609-273-7900 

OR Beaverton CA Sunnyvale NJ N. New Jersey 
Thorson Co. Northwest, 503-644-5900 Insight, 408-720-9222 Time Electronics, 201-882-4611 

PA Pittsburgh CA Torrance NJ Pinebrooll 
Giesting & Assoicates, 412-828-3553 Time Electronics, 213-320-0880 Lex Electronics, 201-227-7880 

PA Trevose co Englewood NM 
Mid Atlantic Regional Sales, 215-638-9617 Time Electronics, 303-799-8851 Insight, 505-823-1800 

TX Austin co Englewood NY East Syracuse 
Southwestern Tech., Sales, 512-440-0499 Lex Electronics, 303-799-0258 Time Electronics, 315-432-0355 

TX Dallas co Thornton NY Hauppauge 
Southwestern Tech. Sales, 214-369-0977 Wyle Laboratories, 303-457-9953 Time Electronics, 516-273-0100 

TX Dallas CT Cheshire NY Pittsford 
Southeast Regional Sales, 214-680-0077 Time Electronics, 203-271-3200 Lex Electronics, 716-383-8020 

TX Houston CT Oxford NY Rochester 
Southwestern Tehnical Sales, 713-440-9200 Lex Electronics, 203-264-4700 Time Electronics, 716-383-8853 

UT Murray FL Altamonte Springs NY Smithtown 
Butterworth Marketing, 801-969-5566 Lex Electronics, 407-331-7555 Vantage Components, 516-543-2000 

WA Bellevue FL Altamonte Springs NY Westbury 

Thorson Co. Northwest, 206-455-9180 Vantage Components, 407-682-1199 Lex Electronics (Corp. Office), 516-876-4000 

WI FL Deerfield Beach NC 
See Edina MN (OHMS Tech., Inc.) Time Electronics, 305-484-7778 Time Electronics, 800-833-8235 

WI Milwaukee FL Deerfield Beach NC Raleigh 
Victory Sales, 414-255-6016 Vantage Components, 305-429-1000 Lex Electronics, 919-876-0000 

Can Ontario, Ottawa FL Deerfield Beach ·ND 

Har-Tech Electronics, 613-726-9410 Lex Electronics, 305-421-6633 Time Electronics, 800-331-5114 

Can Ontario, Toronto FL Orlando OH Beachwood 

Har-Tech Electronics, 416-665-7773 Time Electronics, 408-841-6565 Lex Electronics, 216-464-2970 

Can Quebec, Montreal GA Norcross OH Columbus 

Har-Tech Electronics, 514,694-6110 Time Electronics, 404-448-4448 Time Electronics, 614-761-1100 

Intl Belgium, Zaventem GA Norcross OH Dayton 

WSI Europe Sales, TEL: 32-2-725-0546 Lex Electronics, 404-449-9170 Lex Electronics, 513-439-1800 

PR Milaville, Rio Piedras IL Schaumburg OK Tulsa 

G & A Associates, 809-758-7001 Time Electronics, 708-303-3000 Lex.Electronics, 918-665-0277 
IL Schaumburg OR Beaverton 

Distributors 
Lex Electronics, 708-330-2888 Wyle Laboratories, 503-643-7900 

IL Schaumburg OR Portland 

AL Huntsville 
Marsh Electronics, 708-240-9290 Time Electronics, 503-684-3780 

IN Indianapolis OR Portland 
Time Electronics, 205-721-1133 Time Electronics, 800-331-5114 Insight, 503-620-8080 

AL Huntsville IN Indianapolis PA Philadelphia 
Lex Electronics, 205-895-0480 Lex Electronics, 317-843-1050 Time Electronics, 215-337-0900 

AZ Phoenix IA Cedar Rapids PA Philadelphia 
Wyle Laboratories, 602-437-2088 Lex Electronics, 319-373-1417 Lex Electronics, 609-273-7900 

AZ Tempe IA Cedar Rapids PA Pittsburgh 
Time Electronics, 602-967-2000 Time Electronics, 800-325-9085 Lex Electronics, 412-963-6804 

AZ Tempe KS PA Pittsburgh 
Insight, 602-829-1800 Time Electronics, 800-325-9085 Time Electronics, 800-331-5114 

AZ Tucson KS Overland Park SD 
Insight, 602-792-1800 Lex Electronics, 913-492-2922 Time Electronics, 800-331-5114 

CA Agoura KY TX Austin 
Insight, 213-466-1196 Time Electronics, 800-331-5114 Time Electronics, 512-339-3051 

CA Anaheim MD Baltimore TX Austin 
Time Electronics, 714-669-0100 Time Electronics, 301-964-3090 Wyle Laboratories, 512-345-8853 

CA Calabasas MD Columbia TX Austin 
Wyle Laboratories, 818-880-9000 Vantage Components, 301-720-5100 Lex Electronics, 512-339-0088 

CA Calabasas MD Columbia TX Austin 
F fX Electronics, 818-592-0120 Lex Electronics, 301-596-7800 Insight, 512-467-0800 

CA Calabasas MA Burlington TX Dallas 
Lex Electronics, 818-880-9686 Wyle Lab, 617-272-7300 Lex Electronics, 214-247-6300 

CA Chatsworth MA Peabody TX Ft. Worth 
Time Electronics, 818-998-7200 Time Electronics, 508-532-9900 Insight, 817-338-0800 

CA Irvine MA Tyngsboro TX Houston 
Wyle Laboratories, 714-863-9953 Port Electronics, 508-649-4880 Time Electronics, 713-530-0800 

CA Irvine MA Wilmington TX Houston 
Lex Electronics, 714-587-0404 Lex Electronics, 508-694-9100 Wyle Laboratories, 713-879-9953 

CA Irvine Ml Livonia TX Houston 
Wyle Lab (Military Div.), 714-851-9953 Time Electronics, 800-331-5114 Insight, 713-448-0800 

CA Irvine Ml Livonia TX Houston 
Insight, 714-727-2111 Lex Electronics, 313-525-8100 Lex Electronics, 713-977-5383 

CA Rancho Cordova MN Eden Prairie TX Richardson 
Wyle Laboratories, 916-638-5282 Lex Electronics, 612-941-5280 Time Electronics, 214-241-7441 
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Waferscale Integration (Cont'd) Western Design Center GA Atlanta 
CSR Electronics Inc., 404-396-3720 

TX Richardson The Western Design Center, Inc. IL Elk Grove Village 
Wyle Laboratories, 214-235-9953 2166 East Brown Road Oasis Sales Corp., 312-640-1850 

TX Richardson Mesa, Arizona 85213 IL Schaumburg 
Insight, 214-783-0800 602-962-4545 Xicor North Central Sales Office, 708-605-1310 

UT West Valley IN Ft. Wayne 
Time Electronics, 801-973-8181 Western Digital Arete Sales, Inc., 219-423-1478 

UT West Valley IN Greenwood 
Wyle Laboratories, 801-974-9953 Western Digital Corporation Arete Sales, Inc., 317-882-4407 

WA Kirkland 2445 McCabe Way IA Cedar Rapids 
Insight, 206-820-8100 Irvine, California 92714 Chuck Horn & Associates, 319-393-8703 

WA Redmond 714-863-0102 KS Goddard 
Time Electronics, 206-882-1600 TWX: 910-595-1139 Midwest Tech Sales, 316-794-8565 

WA Redmond KS Lenexa 
Wyle Laboratories, 206-881-1150 White Technology Midwest Tech Sales, 913-888-5100 

WI MD Baltimore 
See Eden Prairie MN (Lex Electronics) White Technology, Inc. Micro Comp. Inc., 301-644-5700 

WI 4246 E. Wood Street MA Burlington 
Time Electronics, 800-331-5114 Phoenix, Arizona 85040 Xicor North East Sales Office, 617-273-2110 

WI Milwaukee 602-437-1520 MA Westford 
Marsh Electronics, 414-475-6000 TWX: 910-951-4203 Comp Rep Assoc, 613-692-0049 

WI New Berlin FAX: 602-437-9120 MA Westwood 
Lex Electronics, 414-789-9451 Comp Rep Associates, 617-329-3454 

Can Ontario, Missassauga XECOM,INC. Ml Novi 
Time Electronics, 416-672-5300 Action Component Sales, 313-349-3940 

Intl Australia, Rydalmare XECOM, INC. MN Eden Prairie 
George Brown Group, TEL: 613-878-8111 374 Turquoise Street The Twist Co., 612-941-2040 

Intl Belgium, Brussels Milpitas, California 95035 MO St. Charles 
lnelco, TEL: 32-2-216-0160 408-945-6640 Midwest Tech Sales, 314-441-1012 

Intl British Isles MO St. Charles 
Micro Call Ltd., TEL: 44-84-426-1939 Xicor Midwest Technical Sales, 314-447-3657 

Intl Denmark, Karlslunde NY Com mack 
Distributorenlnterelko, A/S, TEL: 45-3-140700 ERA, Inc., 516-543-0510 

Intl Finland, Helsingfors 

iCIP 
NY Com mack 

OY ComdaxAB, TEL: 358-067-02-77 ERA Inc., 516-543-0510 
Intl France, Cedex NY Rochester 

Microel, TEL: 33-1-69-07-08-24 Electra Sales Corp., 716-427-7860 
Intl Germany, Hannover NY Syracuse 

Topas Electronic GmbH, TEL: 0511-13-12-17 ® Electra Sales Corp., 315-463-1248 
Intl Germany, Planegg NC Charlotte 

Scantec Microelectronik GmbH, TEL: 
FAX: 408-432-0640 

CSR Electronics Inc., 704·847-5806 
089-859-8021 NC Raleigh 

Intl Holland, Utrecht CSR Electronics Inc., 919-878-9200 
Maxtronix, TEL: 31-30-420-340 Xicor, Inc. OH Dayton 

Intl Hong Kong, New Territories 851 Buckeye Court Midwest MktgAssoc, 513-433-2511 
CET, Ltd, TEL: 852-520-0922 Milpitas, California 95035 OH Dublin 

Intl India 408-432-8888 Midwest Mktg Assoc, 614-766-2427 
Pamir Electronic Corp (Devon PA, USA), TEL: TWX: 910-379-0033 OH Lyndhurst . 
215-688-5299 FAX: 408-432-0640 Midwest MktgAssoc, 216-381-8575 

Intl Israel, Herzlia OK Tulsa 
Vectronics, TEL: 972-52-556070 Sales Office & Representatives Nova Marketing, 918-660-5105 

Intl Italy, Milan OR Tigard 
Silverstar, TEL: 39-2-661251 AL Huntsville Vantage Corp., 503-620-3280 

Intl Japan CSR Electronics, Inc., 205-533-2444 PA Huntingdon Valley 
lnternix,lnc., TEL: 81-3-367-3221 AZ Scottsdale Omega Electronic Sales, Inc., 215-947-4135 

Intl Japan, Tokyo Thom Luke Sales, Inc., 602-941-1901 TN Knoxville 
Nippon lmex Corporation, TEL: 81-3-321-4415 CA Auburn CSR Electronics Inc., 615-577-1317 

Intl Japan, Tokyo Ewing-Foley, Inc., 916-885-6591 TX Austin 
Kyocera Corporation, TEL: 8.1·3-708-3111 CA Calabasas Nova Mktg. Inc., 512-343-2321 

Intl Korea, Seoul Centaur Corporation, 818-704-1655 TX Dallas 
Eastern Electronics, TEL: 82-2-553-2997 CA Irvine Xicor SouthCentral, 214-669-2022 

Intl Norway, Oslo Centaur Corporation, 714-261-2123 TX Dallas 
OTE A/S, TEL: 47-2-206600 CA Los Altos Nova Mktg., Inc., 214-750-6082 

Intl Singapore Ewing-Foley, Inc., 415-941-4525 TX Houston 
Westech Elec., TEL: 65-743-6355 CA Newport Beach Nova Mktg., Inc., 713-988-6082 

Intl Spain, Medrid Xicor Southwestern Sales Office, 714-752-8700 UT Salt Lake City 
Unitronics, S.A., TEL: 34-1-542-5204 CA San Diego Electrodyne, Inc., 801-264-8050 

Intl Sweden, Farsta WA Bellevue 
Traco AB, TEL: 468 930011 

Centaur Corporation, 619-278-4950 Vantage Corp., 206-455-3460 
Intl Switzerland, Zurich CA Santa Clara WI Brookfield 

Laser & Electronics Equipment, TEL: Xicor Northwestern Sales Office, 408-292-2011 Oasis Sales Corp., 414-782-6660 
41-1-55-3-3330 co Aurora Can Concord, Ontario 

Intl Taiwan, Taipei Electrodyne, Inc., 303-695-8903 Kaytronics, 416-669-2262 
Sertec International, Inc., TEL: 886-2-501-0055 CT Danbury Can Kanata, Ontario 

Xicor Mid-Atlantic Sales Office, 203·743-1701 Kaytronics, Inc., 613-592-6606 
Weitek FL Altamonte Springs Can Quebec, Ville St. Laurent 

Xicor Southeast, 407-767-8010 Kaytronics, 514-745-5800 
Weitek Corporation FL Clearwater Can Surrey, B.C. 
1060 East Arques Delmac Sales Inc., 813-447-5192 Kaytronics, 604-581-5005 
Sunnyvale, California 94086 FL Deerfield Beach Intl Asia/Pacific 
408-738-8400 Delmac Sales Inc., 305-427-7788 Xicor,lnc (Milpitas CA), TEL: 408-432-8888 

FL Longwood Intl Australia, Burwood, Victoria 
Delmac Sales Inc., 305-831-0040 R & D Electronics, TEL: 61.3.288.8232 
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Xlcor (Cont'd) CA Canoga Park KS Lenexa 
Hall-Mark, 818-716-3300 Hall-Mark, 913-888-4747 

Intl Austria, Vienna CA Chatsworth KS Lenexa 
Othmar Lackner Elektronische, TEL: Marshall, 818-709-5334 Pioneer, 913-492-0500 

222.752618 CA Citrus Heights MD Columbia 

Intl Denmark, Kokkedal Hall-Mark, 916-722-8600 Hall-Mark, 301-988-9800 

C.88 A/S, TEL: 452.244888 CA El Monte MD Gaithersburg 

Intl England, Thame Oxon Marshall, 818-459-5500 Pioneer, 301-921-0660 

Micro Call Ltd., TEL: 44.84.421.5405 CA Irvine MD Gaithersburg 

Intl Finland, Helsinki 
Wyle Labs, 714-863-9953 Marshall, 301-840-9450 

CA Irvine MA Billerica 
Turion Oy, TEL: 358.0.37.21.44 Wyle Labs, 714-851-9958 Hall-Mark, 617-935-9777 

Intl France, Le Kremlin Bicetre CA Irvine MA Lexington 
Xicor Sari, TEL: 33-1-46-71-49-00 Marshall, 714-859-5050 Pioneer, 617-861-9200 

Intl France, LeChesnqy CA Milpitas MA Wilmington 
A2M, TEL: 33.1.3954.91.13 Marshall, 408-942-4600 Marshall, 617-658-0810 

Intl India CA Rancho Cordora Ml Grand Rapids 
American Components, Inc., TEL: 408-727-2440 Marshall, 916-635-9700 Pioneer, 616-698-1800 

Intl Israel, Tel Aviv CA Rancho Cordova Ml Livonia 
Telsys, Ltd., TEL: 972.3.494881 Wy1e Labs, 916-638-5282 Marshall, 313-525-5850 

Intl Italy, Cassina de' Pecchi CA Rancho Cordova Ml Livonia 
Doll. Ing. Giuseppe De Mico S.p.A., TEL: Marshall, 916-635-9700 Pioneer Standard, 313-525-1800 
39.2.95.20.551 CA San Diego MN Eden Prairie 

Intl Japan, Tokyo Hall-Mark, 619-268-1201 Hall-Mark, 612-941-2600 
lnternix, TEL: 81.3.369.1105 CA San Diego MN Eden Prairie 

Intl Japan, Tokyo Marshall, 619-578-9600 Pioneer, 612-944-3355 
Xicor Japan K.K., TEL: 81-3-225-2004 CA San Diego MN Plymouth 

Intl Mechelen, Belgium Wyle Labs, 619-565-9171 Marshall, 612-559-2211 

Microtron, TEL: 32.15.21.22.23 CA San Jose MO Bridgeton 

Intl Netherlands, ljssel Hall-Mark, 408-432-0900 Marshall, 314-291-4650 

Alcom Electronics, TEL: 31.10.451.9533 CA Santa Clara MO Earth City 

Intl New Zealand, Auckland Wyle Labs, 408· 727 -2500 Hall-Mark, 314-291-5350 

Power Factor, TEL: 64.9.872.095 CA Torrance NJ Fairfield 

Intl Norwar, Hvalstad 
Hall-Mark, 213-217-8400 Marshall, 201-882-0320 

CA Tustin NJ Fairfield 
Nordisk Elektronik, TEL: 472.846210 Hall-Mark, 714-669-4100 Hall-Mark, 201-575-4415 

Intl Seoul, Korea co Englewood NJ Mt. Laurel 
Kortronics, TEL: 82.2.635.1043 ·Hall-Mark, 303-790-1662 Marshall, 609-234-9100 

Intl Singapore co Norwalk NJ Ml Laurel 
Dynamer lnt.ernational Ltd., TEL: 7476188 Pioneer Standard, 203-853-1515 Hall-Mark, 609-235-1900, 609-424-7300 

Intl Spain, Madrid co Thornton NJ Pine Brook 
Amitron S.A., TEL: 34.1.247 .. 93.13 Marshall, 303-451-8444 Pioneer, 201-575-3510 

Intl Sweden, Spanga co Thornton NM Albuquerque 
Egevo AB, TEL: 46-8-795-9650 Wyle Labs, 303-457-9953 Alliance Electronics, 505-292-3360 

Intl Switzerland, Baden-Dattwil CT Wallingford NM Albuquerque 
W. Stolz AG, TEL: 411.056.84.01.51 Hall-Mark, 203-269-0100 Hall-Mark, 505-344-2454 

Intl Taiwan, Taipei CT Wallingford NY Fairport 
Sertek International Inc., TEL: 886.2.501.0055 Marshall, 203-265-3822 Pioneer, 716-381-7070 

Intl Turker, Istanbul FL Altamonte Springs NY Hauppauge 
Tuerkelec, TEL: 49-89-59-1789 Pioneer, 305-834-9090 Marshall, 516-273-2424 

Intl United Kingdom, Carterton FL Altamonte Springs NY Johnson City 
Xicor Ltd., TEL: 44-993-844-435 Marshall Industries, 305-767-8585 Marshall, 607-798-1611 

Intl Wanchai, Hong Kong FL Clearwater NY Rochester 
CET Ltd., TEL: 5.200922 Hall-Mark, 800-282-9350 Marshall, 716-235-7620 

Intl West Germany, Korntal FL Deerfield Beach NY Rochester 
Memcomp, TEL: 49.711.83.76.36 Pioneer, 305-428-8877 Hall-Mark, 716-244-9290 

Intl West Germany, Korntal-Muenchingen FL Ft. Lauderdale NY Ronkonkoma 

lntraco GmbH, TEL: 0711.833089 Marshall Industries, 305-977-4880 Hall-Mark, 516-737-0600 

Intl West Germany, Muenchen FL Orlando NY Vestal 

E2000, TEL: 49.89.42.00.10 
Hall-Mark, 407-855-4020 Pioneer, 607-748-8211 

Intl West Germany, Muenchen FL Pompano Beach NY Woodbury 
Hall-Mark, 305-971-9280 Pioneer, 516-921-8700 

Xicor GmbH, TEL: 49-89-461-0080 FL St. Petersburg NC Charlotte 
Intl West Germanr, Quickborn Marshall, 813-573-1399 Pioneer, 704-527-8188 

lntraco GmbH, TEL: 04106.72086 GA Norcross NC Raleigh 
PR Caguas Hall-Mark, 404-447-8000 Marshall, 919-878-9882 

Oelmac Sales Inc., 809-746-1091 GA Norcross NC Raleigh 
PR Caguas Pioneer, 404-448-1711 Hall-Mark, 919-872-0712 

Delmac Sales Inc, 809-743-0657 GA Norcross OH Cleveland 
Marshall, 404-923-5750 Pioneer, 216-587-3600 

Distributors IL Addison OH Dayton 
Pioneer, 312-495-9680 · Marshall, 513-898-4480 

AL Huntsville IL Schaumburg OH Dayton 
Hall-Mark, 205-837 -8700 Marshall, 312-490-0155 Pioneer, 513-236-9900 

AL Huntsville IL Wood Dale OH . Solon 
Pioneer, 205-837-9300 Hall-Mark, 312-860-3800 Marshall, 216-248-1788 

AL Huntsville IN Indianapolis OH Solon 
Marshall, 205-881-9235 Marshall, 317-297-0483 Hall-Mark, 216-349-4632 

AZ Phoenix IN Indianapolis OH Worthington 
Marshall, 602-496-0290 Pioneer, 317-849-7300 Hall-Mark, 614-888-3313 

AZ Phoenix IN Indianapolis OR \Beaverton 
Wyle Labs, 602-437-2088 Hall-Mark, 317-872-8875 Marshall, 503-644-5050 

AZ Phoenix KS Lenexa OR Hillsboro 
Hall-~ark, 602-437-1200 Marshall, 9i3-492-3121 Wyle Labs, 503-640-6000 

CA Calabasas 
Wy1e Labs, 818-880-9000 
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(Cont'd) Sales Office & Representatives NJ Millville, New York Xicor 
Parallax, 516-351-1000 

Huntsville NM Albuquerque PA Hon ham AL 
Quatra Sales, 505-821-1455 Pioneer, 215-674-4000 The Novus Group, 205-534-0044 

NY Binghampton PA Pittsburgh AZ Tempe Gen-Tech Electronics, 607-648-8833 Pioneer, 412-782-2300 Quatra Associates, 602-820· 7050 NY Liverpool TX Austin AR Tulsa, Oklahoma Gen-Tech Electronics, 315 451-3480 Pioneer, 512-835-4000 Bonser-Philhower Sales, 918-744-9964 NY Melville TX Austin CA Irvine Parallax, 516-351-1000 Hall-Mark, 512-258-8848 Xilinx, Inc .. 714-727-()780 NY Rochester TX Austin CA San Diego Gen Tech Electronics, 716-467-5016 Marshall, 512-837-1991 Quest-Rep, 619-565-8797 NY Rochester TX Austin CA San Jose Gen-Tech Electronics, 716-381-5159 Wyle Labs, 512-834-9957 . Xilinx, Inc., 408-559-7778 NC Cary · TX ·earrollton CA Santa Clara The Novus Group, 919·460-7771 Marshall, 214:233-5200 Norcomp, 408·727·7707 ND Eden Prairie, Minnesota TX Dallas CA Sunnyvale Com-Tek, 612-941-7181 Hall-Mark, 214-343-5000 Xilinx, Inc., 408 245-1361 OH Centerville TX Dallas °CA Thousand Oaks Bear Marketing, Inc., 513 436-2061 Pioneer, 214·386-7300 
SC Cubed, 805-496· 7307 OH Kettering TX Dallas 

CA Tustin Bear Marketing, 513-299-5877 Hall-Mark, 214-553-4300 
SC Cubed, 714-731·9206 OH Richfield TX Houston co Boulder Bear Marketing, 216-659·3131 Pioneer, 713-988-5555 
Front Range Marketing, 303-443-4780 OK Tulsa TX Houston 

CT Woodbury Basner-Philhower Sales, 918 744-9964 Hall-Mark, 713-781·6100 
Lindco Associates, 203·266-0728 OR Beaverton TX Houston 

DE Baltimore, Maryland Thorson Company Northwest, 503-644-5900 Marshall, 713-895-9200 
Micro Comp, Inc., 301-644-5700 PA Hatboro TX Houston 

DC Baltimore, Maryland Delta Technical Sales, 215-957·0600 Wyle Labs, 713-879·9953 
Micro Comp, Inc., 301-644·5700 PA Hatboro TX Richardson 

FL Altamonte Springs Delta Technical Sales, Inc., 215-957-0600 Wyle Labs, 214-235·9953 
Semtronics, 407-831-8233 PA Malvern UT SalHake City 

FL Clearwater Xilinx, Inc., 215-296-8302 Hall-Mark, 801-972-1008 
Semtronics, 813-461-4675 PA Pittsburg UT Salt Lake City 

FL Ft. Lauderdale Bear Marketing, 412-521-2002 Marshall, 801-485-1551 
Semtronics, 305-731-2484 RI Woburn, Massachusetts UT West Valley City 

FL Pompano Beach Mill-Bern Associates, Inc., 617-932-3311 Wyle Labs, 801-974-9953 
Technology Marketing Associates, 305-977-9006 SC Raleigh, North Carolina WA Bellevue 

The Novus Group, lnc1, 919-833-7771 Wyle Labs, 206-453-8300 GA Norcross 
SD Eden Prairie, Minnesota WA Bellevue The Novus Group, 404-263-0320 

Com-Tek, 612·941-7181 Marshall, 206-747-9100 ID Bellevue, Washington 
TX Albuquerque, New Mexico WI New Berlin Thorson Co. Northwest, 206-455-9180 

Quatra Associates, 505-821-1455 Hall-Mark, 414-797-7844 IL Itasca 
TX Austin WI Waukesha Beta Technology Sales, 312-250·9586 

Bonser-Philhower Sales, 512-346-9186 Marshall, 414·797-8400 IL Schaumburg 
TX Houston Can Brampton, Ontario Xilinx, Inc., 708·605-1972 

Bonser-Philhower Sales, 713-782-4144 Zentronics, 416-451-9600 IN Ft. Wayne 
TX Richardson Can Calgary, Alberta Arete Sales, 219-423· 1478 

Bonser-Philhower Sales, 214-234-8438 Zentronics, 403-295-8836 IN Greenwood 
UT Salt Lake City Can Calgary, Alberta Areta Sales, 317-882-4407 

Wasatch Pro Rep, 801-268·3434 Saynor Varah, 403-255-9550 IA Cedar Rapids . 
VT Woburn, Massachusetts Can Don Mills, Ontario Advanced Technical Sales, 319-393-8280 

Mill-Bern Associates, Inc., 617-932-3311 Saynor Varah, 416-445-0723 KS Olathe 
VA Baltimore, Maryland Can Edmonton, Alberta Advanced technical Sales, 913-782-8702 

Micro Comp. Inc., 301-644·5700 Saynor Varah, Inc., 403-441-5018 LA Houston, Texas WA Beaverton,Oregon Can Nepean, Ontario Bonser-Philhower Sales, 713-782-4144 
Thorson Co. Northwest (Vancouver, WA only), Zentronics, 613-226-8840 LA Richardson, Texas 503-644-5900 can Nepean, Ontario Bonser-Philhower Sales, 214-234-8438 WA Bellevue Saynor Varah, Inc., 613-726-8884 ME Woburn, Massachusetts Thorson Company Northwest, 206-455-9180 Can Quebec, Pointe Claire Mill-Bern Associates, Inc., 617-932-3311 WV Kettering, Ohio Saynor Varah, 514-630-7470 MD Baltimore Bear Marketing, Inc., 513-299-5877 Can Richmond, B.C. Micro Comp, 301-644-5700 WI Ellen Prairie, Minnesota Zentronics, 604-273-5575 MA Woburn Com-Tek, 612-941-7181 Can St. Laurent, Quebec Mill-Bern Assoc. Inc., 617 932-3311 WI Milwaukee Zentronics, 514-737·9700 MA Woburn Beta Technology Sales, 414-543-6609 Can Vancouver Mill-Bern, 617-932-3311 Can Bellevue, Washington Saynor Varah, 604-873-3211 Ml Brighton Thorson Co. Northwest (B.C. Vancouver), Can Willowdale, Ontario A. P. Associates, 313-229-6550 206-455-9180 Electro Sonic, 416-494-1666 MN Eden Prairie Can Ontario, Kanata Can Winnipeg, Manitoba Com-Tek, 612·941·7181 Electro Source, Inc., 613·592-3214 Saynor Varah, 204-783-3105 

MO St. Louis Can Ontario, Rexdale Can Winnipeg, Manitoba 
Advanced Technical Sales, 314-878·2921 Electro Source, 416-675-4490 Zenfronics, 204-694·1957 

NV Santa Clara, California Can Quebec, Point Claire 
Norcomp (excluding Clark Cty.), 408-727·7707 Electro Source, 514·630-7486 Xilinx NV Tempe, Arizona Intl Australia, Melbourne 
Quatra Associats (Clark County), 602-820-7050 ACD/ltronics, TEL: (03) 762 7644 Xilinx Corp. 

NH Nashua· Intl Australia, Sydney 2100 Logic Drive 
Xilinx, Inc., 603-891-1906 ACD/ltronics, TEL: 534-6200 San Jose, California 95124 

NH Woburn, Massachusetts Intl Austria, Wien 408-559-7778 
Mill-Bern Associates, Inc., 617-932-3311 Eljapex Ges.m.b.h., TEL: Ol-43·1·861531 

NJ Intl Austrialia, Chapel Hill. 
See Hatboro, PA (Delta Tech. Sales) ACD/lntronics, TEL: QLD 878148~ 
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IN Indianapolis Xilinx (Cont'd) Distributors Marshall Ind., 317 297-0483 
IA Cedar Rapids Intl Belgium, Wemmel AL Huntsville Hamilton/A¥net, 319 362-4757 Le Mar Rodelco, TEL: 02-460-0560 Hamilton/Avnet, 205 837-7210 KS Lenexa Intl Denmark, Glostrup AL Huntsville Marshall Ind., 913 492-3121 Dana Tech KS, TEL: 02-4345-47 Marshall Ind., 205 881-9235 KS Overland Park Intl England, Byfleet AZ Chandler Hamilton/Avnet, 913 888-8900 Xilinx, Ltd, TEL: 44-932-349401 Hamilton/Avnet, 602 961-6400 MD Columbia Intl England, Oxon AZ Phoenix Hamilton/Avnet, 301 995-3580 Microcall, TEL: (084) 4215405 Marshall Ind., 602 496-0290 MD Gaithersburg Intl Finland, Espoo CA Chatsworth Marshall Ind., 301 840-9450 OY SW-Instruments AB, TEL: 08-41-10-41 Hamilton/Avnet, 818 700-6500 MA Peabody Intl France, Bordeaux CA Chatsworth Hamilton/Avnet, 617 531-7430 Radio Television Francais S.A. (R.T.F.), TEL: 56 Hamilton/Avnet, 213 217-6700 MA Wilmington 5299 59 CA Chatsworth Marshall Ind., 617 658-0810 Intl France, Cesson Sevigne Marshall Ind., 818 407-4100 Ml Grand Rapids R.T.F. Quest, TEL: 99 83 84 85 CA Costa Mesa Hamilton/Avnet, 616 243-8805 Intl France, Escalquens Hamilton/Avnet, 714 754-6100 Ml Livonia R.T.F. Sub Quest, TEL: 61-81-51-57 

CA Costa Mesa Hamilton/Avnet, 313 522-4700 Intl France, Gentilly Cedex Hamilton/Avnet, 714 641-4100 Ml Livonia R.T.F. Gentilly, TEL: 16 4 66 4111 0 
CA El Monte Marshall Ind., 313 525-5850 Intl France, Maylan 

Marshall Ind., 818 459-5602 MN Minnetonka R.T.F. Rhone Alpes, TEL: 76 90 1188 
CA El Monte Hamilton/Avnet, 612 932-0600 Intl France, Orsay 

Marshall Ind., 818 459-5500 MN Plymouth Reptronic, TEL: 16 928 8700 
CA Gardena Marshall Ind., 612 559-2211 Intl Germany, Dortmund 

Hamilton/Avnet, 213 217-6700 MO Bridgeton Metronik, TEL: 0231423037 /38 
CA Gardena Marshall Ind., 314 291-4650 Intl Germany, Hamburg 

Hamilton/Avnet, 213 327-3693 MO Earth City Metronik gmbh, TEL: (040) 8304061 
CA Irvine Hamilton/Avnet, 314 344-1200 Intl Germany, Mannheim 

Marshall Ind., 714 859-5050 NH Manchester Metronik, TEL: (06203) 4701-03 
CA Irvine Hamilton/Avnet, 603 624-9400 Intl Germany, Munich 

Marshall Ind., 714 458-5301 NJ Cherry Hill Metronik, TEL: (089) 611080 
CA Milpitas Hamilton/Avnet, 609 424-0100 Intl Germany, Nurnberg 

Marshall Ind., 408 942-4600 NJ Fairfield Metronik, TEL: 0911 590061/62 
CA Ontario Marshall Ind., 201 882-0320 Intl Germany, Stuttgart 

Hamilton/Avnet, 714 989-4602 NJ Fairfield Metronik, TEL: 0711 764033/35 
CA Rancho Cordova Hamilton/Avnet, 201 575-3390 Intl Hong Kong, Kowloon 

NJ Mt. Laurel Excel Associates, TEL: 852-3-7210900 Marshall Ind., 916 635-9700 
Marshall Ind., 609 234-9100 Intl Israel, Tel-Aviv CA Sacramento 

NM Albuquerque E.1.M. Intl Ltd., TEL: 3 92 33257 Hamilton/Avnet, 916 925-2216 
Hamilton/Avnet, 505 765-1500 Intl Italy, Bologna CA San Diego 

NY Amityville Celdis ltaliana S.P.A., TEL: (051) 53 333 6 Marshall Ind., 619 578-9600 
Nu Horizons, 516-226-6000 Intl Italy, Milano CA San Diego 

NY Hauppauge Celdis ltaliana S.P,A., TEL: (02) 61 839 1 Insight Electronics, 619-587-9757 
Marshall Ind., 516 273-2424 Intl Italy, Milano CA San Diego 

NY Hauppauge ACSIS S.R.L., TEL: (02) 4390832 Hamilton/Avnet, 619 571-7510 
Hamilton/Avnet, 516 434-7421 Intl Italy, Padova CA Saratoga 

NY Johnson City Celdis ltaliana S.P.A., TEL: (049) 77 209 9 Western Microtechnology, 408-725-1660 
Marshall Ind., 607 798-1611 Intl Italy, Roma CA Sunnyvale 

NY N. Lindenhurst Celdis ltaliana S.P.A., TEL: (06) 42 897 1 Hamilton/Avnet, 408 743-3001 
Phase 1 Technology, 516-957-4900 Intl Italy, Torino CA Sunnyvale 

NY Rochester Celdis ltaliana S.P.A., TEL: (011) 32 993 88 Hamilton/Avnet, 408 743-3355 
Hamilton/Avnet, 716 475-9130 Intl Japan, Tokyo co Englewood NY Rochester Okura & Co., TEL: (03) 566 6361 Hamilton/Avnet, 303 740-1000 
Marshall Ind., 716 235-7620 Intl Japan, Tokyo, Chuo-ku co Thornton NY Syracuse Xilinx Japan, TEL: 03-561-7763 Marshall Ind., 303 451-8383 
Hamilton/Avnet, 315 437-2641 Intl Korea, Seoul CT Danbury NY Westbury Excel-Tech, TEL: 82-2-3357823 Hamilton/Avnet, 203 797-2800 Hamilton/Avnet, 516 997-6868 Intl Netherlands, Breada CT Wallingford NC Raleigh Rodelco BV Electronics, TEL: (076) 784911 Marshall Ind., 203 265-3822 Hamilton/Avnet, 919 878-0810 Intl Norway, Lier FL Altanonte Springs NC Raleigh B.l.T. Elektronikk AS, TEL: 03-84-70-99 Marshall Ind., 407 767-8585 Marshall Ind., 919 878-9882 Intl Singapore FL Ft. Lauderdale OH Dayton Gates Eng. ltd., TEL: 2355326 Marshall Ind., 305 977-4880 Hamilton/Avnet, 513 439-6730 Intl Spain, Madrid FL Fl Lauderdale OH Dayton ADM Electronica SA, TEL: (01) 409 4725 Hamilton/Avnet, 305 971-2900 Hamilton/ Avnet, 513 439-6700 Intl Sweden, Stockholm FL St. Petersburg OH Dayton D.l.P. Electronics AB, TEL: 08-44-91-90 Marshall Ind., 813 573-1399 Marshall Ind., 513 898-4480 Intl Switzerland, Dietikon FL St. Petersburg OH Solon Data Comp AG, TEL: (01) 7405140 

Hamilton/Avnet, 813 576-3930 Marshall Ind., 216 248-1788 Intl Taiwan, Taipei FL Winter Park OH Warrensville Heights Sertek Intl. Inc., TEL: 2 501 0055 
Hamilton/Avnet, 305 628-3888 Hamilton/Avnet, 216 349-5100 Intl Taiwan, Taipei 

GA Norcross OH Westerville Molecatex, TEL: 02-7410400 
Hamilton/Avnet, 404 447-7507 Hamilton/Avnet, 614 882-7004 Intl Tiawan, Taipei, R.O.C. 

GA Norcross OH Westerville Jeritron Ltd., TEL: 02-8823154 
Marshall Ind., 404 923-5750 Marshall Ind., 614 891-7580 PR Hato Rey 

IL Bensenville OK Tulsa Semtronics Assoc., 809-766-0700 
Hamilton/Avnet, 312 860-7700 Hamilton/Avnet, 918 252-7297 PR Woburn, Massachusetts 

IL Schaumburg OR Beaverton Mill-Bern Associates, Inc., 617-932-3311 
Marshall Ind., 312 490-0155 Marshall Ind., 503 644-5050 

IN Carmel OR Lake Oswego 
Hamilton/Avnet, 317 844-9333 Hamilton/Avnet, 503 635-8157 
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Xilinx (Cont'd) Zilog 

PA Pittsburgh Zilog, Inc. 
Hamilton/Avnet, 412 281-4150 210 Hacienda Avenue 

PA Pittsburgh Campbell, California 95008-6609 
Marshall Ind., 412 963-0441 408-370-8000 

TX Austin lWX: 910-338-7621 
Hamilton/Avnet, 512 837-8911 

TX Austin ZyMOS 
Marshall Ind., 512 837-1991 

TX Brownsville ZyMOSlnc. 
Marshall Ind., 512 542-4589 477 N. Mathilda Ave. 

TX Carrollton Sunnyvale, California 94086 
Marshall Ind., 214 233-5200 408-730-5400 

TX Carrollton 
Marshall Ind., 214 233-5200 

TX El Paso 
Marshall Ind., 915 593-0706 

TX Houston 
Marshall Ind., 713 895-9200 

TX Irving 
Hamilton/Avnet, 214 550-7755 

TX Stafford 
Hamilton/Avnet, 713 240-7733 

UT Salt Lake City 
Marshall Ind., 801485-1551 

UT Salt Lake City 
Hamilton/Avnet, 801 972-2800 

WA Bellevue 
Marshall Ind., 206 641-6800 

WA Bellevue 
Hamilton/Avnet, 206-881-6697 

WI New Berlin 
Hamilton/Avnet, 414 784-4510 

WI Waukesha 
Marshall Ind., 414 797-8400 

Can Alberta, Calgary 
Hamilton/Avnet, 403 250-9380 

Can British Columbia, Burnaby 
Hamilton/Avnet, 604 437-6667 

Can Ontario, Mississauga 
Hamilton/Avnet, 416 677-7432 

Can Ontario, Nepean 
Hamilton/Avnet, 613 226-1700 

Can Ontario, Rexdale 
Marshall Ind., 416 283-2524 

Can Quebec, St. Laurent 
Hamilton/Avnet, 514 335-1000 

Yamaha Systems 
Yamaha Systems Technology 
981 Ridder Park Drive 
San Jose, California 95131 
408-287 ·5809 
FAX: 408-287-5813 

Zax 
ZaxCorp. 
2572 White Road 
Irvine, California 95035 
714-474-1170 

Zendex 
Zendex Corporation 
6700 Sierra Lane 
Dublin, California 94568 
415-828-3000 

Ziatech 
Ziatech Corporation 
3433 Roberto Court 
San Luis Obispo, California 93401 
805-541-0488 
TELEX: 4992316 
FAX: 805-541-5088 
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IS THIS A 
BORROWED 

COPY 

Avoid the hassle and order your own per
sonal three-volume set of IC MASTER. 
It's the surest way to simplify your IC 
selection efforts. 

Only IC MASTER allows you to examine 
and compare the specifications, relative 
strengths, and weaknesses of all devices 
in serious contention for your application. 
And only IC MASTER brings you actual 
manufacturers' data sheets, allowing 
you to make complete and definitive 
device selections. 

You can order IC MASTER simply by 
charging it to your VISA or MasterCard 
credit card. To place your order call 
Marie Botta at (516) 227-1314. 



USING THE ACTEL LOGIC ENHANCER ANO SYNTHESIZER (ALES 1) 

a ~ Optimize a nested 
CK~ \ schematicwithALES1, 
x D \ then merge it with the 

\rest of your design. 

R BLOCK1 \, 

........... 

Merge Actel symbols and 
hierarchical schematics 
with ALES 1 blocks, selecting 
the best entry mode for each 
portion of your design. 

A special attribute, Create a symbol 
"ALSADL", notifies representing 
the Actel netlister the contents of 
to use the ALES 1 the PALASM2 

~~:;:~~~:;list ----t--t(t.~\Ql_f--,,,"'----1--- ~i~~:e~':;:hese 
original nested readily available 
schematic. for your future 
PGADesigner designs designs. 
can be similarly 
merged with the I 
top-level schematic. 

The complete Actet design can 
contain as many ALES 1 blocks 
as required. You can simulate 
the separate ALES 1 blocks or 
the complete design before 
place and route. ALES 1 can read 
PGAOesigner designs directly 
with no need for a top-level 
schematic. 

. 
A special attribute, \ 
"ALSPos·:. identifies " CHIP BLOCK2 USER 
the block asa \ CK A R ao 01 
PALASM2 source \ 
file for the netlister. \ EQUATIONS } 

'. QO:=A • tnO 
\ Q1:=A+QO 

A PALASM2 source \ QO.RSTF = R 
file can be created ' 01 .RSTF = R 
with a text editor 
or generated from 
ABEL, CUPL, or LOG/IC. 

ALES 1 supports 
standard PLO 
types, plus a 
user-definable 
generic type. 

ALES 1 supports 
all PALASM2 
operators and 
syntax, for painless 
conversion of your 
existing files. 

Enhancer/Synthesizer 

Highlights 

• Pennits design of Actel FPGAs with familiar PLO 
tools ABEL'", CUPL N, LOG/IC" and PGADesigner'" 

•Interfaces to Actel's Action Logic'" System (ALS) to 
allow painless conversion of existing PLD designs to 
Actel FPGAs 

• Reduces design time for state machines and other 
sequential logic 

• Optimizes logic designs from Boolean equations, state 
machines, or schematics for implementation in Actel 
FPGAs 

• Multiple entry modes allow easy integration of PLD 
description and schematics 

Fast, easy design enhancement 
The Actel Logic Enhancer/Synthesizer (ALES I) lets 
you quickly and easily implement logic in Actel FPGAs, 
using either popular PLD design tools or the familiar 
PALASM'"2 syntax. It can provide Actel-specific logic 
implementation for existing files created with PLD 
design tools or netlist files generated from schematics. It 
will minimize delays or maximize logic utilization in 
Actel's FPGA architecture, and after creation, you can 
simulate either an ALES 1 block or your complete 
design. · 

What you need, when you need it 
Use ALES 1 to create Actel FPGAs from a PALASM2 
source file via a text editor - or generate them from 
ABEL, CUPL, or LOG/IC. Minc's PGADesigner pro
duces Actel FPGA netlists directly. Used in conjunction 
with ALES 1, it pennits system-level designs with Actel 
FPGAs. Or use PGADesigner to generate input for 
ALES 1 with schematic entry packages such as 
OrCAD'", P-CAD'" and FutureNet•. 

ALES 1 transfonns the equations and/or netlists into an 
Actel FPGA design file. The ALES 1 Enhancer is 
invoked automatically during the translation process to 
optimize the design for the Actel FPGA architecture. 

ALES 1 uses four distinct algorithms to find the best 
mapping with Actel FPGA macros, based on either delay 
or module count, whichever Suits your needs. You can 
specify a target value for the longest delay path; ALES 1 
searches for an implementation that meets the value you 
require. If you specify a value of 0 ns, ALES 1 selects 
the fastest result found. 

3200 When contacting suppliers, say you saw it in IC MASTER © IC MASTER 1991 



Actel Logic Enhancer/Synthesizer 

The most flexible way 
to design 
ALES I is a tool that adapts to the 
way you already work. It puts no 
restrictions on the number of ALES I 
blocks your completed design con
tains. Each block is totally indepen
dent, allowing you complete freedom 
of entry mode. 

For example, you can synthesize a 
PLD file using ALES I, then merge it 
with the rest of your top-level 
schematic, which contains Actel 
macros and hierarchical schematics. 
Select the best entry mode for each 
portion of your design. 

With ALES I, there is never any need 
to reinvent the wheel. You create a 
symbol to represent the contents of 
each PALASM2 source file. These 
modules are always ready to drop into 
future designs. 

ALES I arms you with the powerful 
tools of Boolean equations, state 
description, and schematic enhance
ment, to let you create Actel FPGA 
designs fast. 

ALES 1 supported systems 
• PC386 with DOS 3.1 or higher, 

with either Viewlogic• 3.0 or higher 
or 0J{:AD/SDT0 3.22 or higher 

• Apollo"/SR 10.1 or higher with 
Mentor Graphics• 7 .0 or higher 

• Sun-3'" with operating system 4.0.3 
with a ValidGED" 9.1 or higher 

• Sun-4" with operating system 4.0.3, 
with either a ValidGED 9.1 or high
er, and Viewlogic 4.0 or higher 

ALES 1 system configuration 
• 4 Mb memory (8 Mb recommended) 
• 4 Mb free hard disk space 
• ALES I software, including an 
ALES I authorization code 

© IC MASTER 1991 

60 
Typical Actel PLD Capacity Using ALES , 

60 1---------,-'5=0-,-, This graph shows the 

typical number of 

PLDs which ALES I 

40 ,_. ______ ____, 

~ r----------1 

~ r----------1 

ACT1010 ACT1010 

Actel Devices 

ACT11BO 

'Based on a sampling or 50 PLO designs. 

can map into Acre/ 

FPGA devices. 

ALES 1 DESIGN FLOW 

,. ,. ,. ,. 
,. ,. ,. .,. ,. ,. 

/ 
; I ,. ,. NESTED-SCHEMATIC 

I 
I 

·~ X D I 
I 

I 
I 

R BLOCK1 I 

MAKEAQL 

I ' ' ' ' I ' ' ' ' ' ' I ' ' ' I 
' ' ' CHIP BLOCK1 I ' ' ' ' ' TOP. AOL ' --

' ' --
' 

TO ACTEL FPGA 
DEVELOPMENT SYSTEM 

(ALS) 

ALES and Action Logic are lrademarks of Actel 
Corporation. 

ABEL, CUPL, PALASM, Viewlogic,OrCAD, 
OrCAD/SDT. Apollo, Mentor Graphics, Sun-3, Sun-4, 
ValidGED, LOGµC, P-CAD, FutureNet and PGADe
signer are all trademarks or registered trademarks of 
their respective manufacturers. 

©Copyright 1990, Actel Corporation. 
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SPECIAL 
INTEREST 

' 

REPORT: 
How Field 
Programmable 
Gate Arrays 
Compare 
With PLDs 

3202 

field Programmable 
Gate Arrays Combine 
Gate Array Flexibility 
and Density with PLD 
Convenience 
Actel Corporation has 
developed a new generation 
of programmable devices that 
are categorized as field 
programmable gate arrays. 
Actel FPGAs combine the 
density and design flexibility 
of channeled gate arrays with 
the electrically programmable 
convenience of a PLO. Based 
on a patented CMOS 
antifuse technology, ACT™I 
devices use less power and 
offer more gates ·per square 
inch than any other type of 
programmable logic. Their 
channeled gate array archi
tecture is equally.good for 
state machines, multipliers 
and glue logic - making 

ANY FLIP-FLOP AND 
LATCH MAYBE 
CLOCKED 
SYNCHRONOUSLY 
WITH THE GLOBAL 
CLOCK O.R 
ASYNCHRONOUSLY 
WITH A SEPARATE 
CLOCK. 

them the perfect vehicle for 
large scale logic integration. 

ACT 1 Architecture = 
More Flexibility, More 
Control 

User-specified flip·flops 
keep gate utilization high. 
ACT 1 FPGAs comprise up 
t'o 546 flexible logic modules 
with programmable wiring 
for connecting them into 
user-specified circuits. The 
logic modules are efficient in 
implementing both combina
torial and sequential logic. JK 
and D flip-flops are imple
mented as needed using two 
logic modules; therefore, no 
dedicated flip-flops are 
required on the chip. A 
maximum of 273 flip-flops 
can be implemented in an 84-
pin ACT1020 compared to 
the 8 or 10 flip-flops in a 

typical io or 24-pin PLO 
respectively. A global dock 
network on-chip is provided 
to synchronously clock the 
flip-flops with minimal skew. 
The flip-flops can also be 
driven by different clock 
sources to accommodate 
asynchronous designs. 

Greater flexibility reduces 
waste. An example of Actel's 
greater design flexibility 
versus traditional PLO 
structures can be seen in the 
implementation of product 
terms. Unlike PLDs, there 
are no AND-OR structures 
hard-wired to flip-flops in 
the ACT 1 device. PAL-type 
structures force the designer 
to use two whole macrocells 
when more than eight 
product terms are needed, 
wasting most of the second 
cell. Actel's smaller logic 

FLIP-FLOPS ARE 
CREATED AS NEEDED 
FROM ON-CHIP LOGIC 
RESQURCES. UP TO 
273 ARE AVAILABLE IN 
THE ACT1020. 

ANY FLIP-FLOP OR 
LATCH OUTPUT CAN 
BE CONNECTED TO 
ANY 1/0, 
COMBINATORIAL 
BLOCK, OR ANOTHER 
FLIP-FLOP 

_.... ..... ~~~~~i--~~~~~....:;~~-

ASYNCHRONOUS AND 
SYNCHRONOUS 

:~;l~il~.ND CLEAR Ir-----_::: 

LATCHES ARE 

~~6~T6~-~~~PE&g:t-a-------i. 
RESOURCES. UP TO 
546 AVAILABLE IN THE 
ACT1020. 

ANY 1/0 CAN BE INPUT, 
OUTPUT, TRISTATE OR 
BIDIRECTIONAL UP TO. 
691/0s AVAILABLE. 

.-------+-----==~--ANY NUMBER OF 

ANY LOGIC MODULE 
USED AS A 
COMBINATORIAL 
FUNCTION MAY BE 
CONNECTED TO 
ANOTHER WITHOUT 
LOSING THE USE OF A 
FLIP-FLOP 

ANY COMBINATORIAL 
FUNCTION CAN 
CONNECT TO ANY 
OTHER COMBINA
TORIAL BLOCK, 
TO ANY FLIP-FLOP, 
OR TO MULTIPLES 

~~J6'~6~ ~'i~~MITFD 
SHARING). 

LOGIC MODULES CAN 
BE CASCADED TO 
FORM ANY 
COMBINATION OF 
PRODUCT TERMS AND 

. SUM TERMS AS 
NEEDED. 

OVER TWO HUNDRED 
MACRO FUNCTIONS 
ARE AVAILABLE, 
INCLUDING BASIC 
AND, OR, XOR GATES, 
TTL LIBRARY AND 
SUPERMACROS 
INCLUDING A UART, 
BxB MULTIPLIERS AND 
16-BIT FAST ADDERS. 

Features of the ACT 1 Architecture That Promote ·flexibility 
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modules can be cascaded to 
provide the needed resources 
without waste. Also, product 
terms made out of logic 
modules can be shared 
between flip-flops eliminat
ing the need to create 
redundant product terms. 

Programmable 1/0 pins 
gives the designer more 
options. The flexibility of the 
Actel architecture is evident 
again in the assignment of 
110 pins. This is under the 
user's full control. All 69 
I/O's of an ACT1020 can be 
programmed as inputs, 
outputs, tri-state outputs or 
bidirectional 1/0 outputs, at 
the user's discretion. In 
traditional PLO architectures 
a macrocell is often tied 
irrevocably to an 1/0 pin so 
that if the macrocell is used 
for something like a buried 
register or for feeding back 
the sum of products, the 1/0 
pin is rendered unusable. 
With Actel's programmable 
I/O's, this waste is 
eliminated. The output of 
any gate or flip-flop may, at 
the user's discretion, be 
connected to any 1/0 without 
interferring with the use of 
any other gate or flip-flop. 

Diagnostic capabilities 
beyond PLDs. Actel's 
software-addressable 
Actionprobe™ diagnostic 
tools are a unique feature 
that no other programmable 
device can duplicate. They 
can be connected to any 
point in the device so that by 
observing two external pins, 
the operation of any two 
internal nodes c<1n be 
observed. This facility allows 
in-circuit debugging in which 
the designer can probe 
throughout the entire chip 
and observe performance and 
state in real time without 
generating time-consuming 
test vectors. 

©IC MASTER 1991 

ACT 1 Performance = 
Greater Speed, Lower 
Power 

Short propagation delays 
boost circuit speed. The 
ACT 1 architecture is 
suitable for a wide range of 
applications from datapaths 
to state machines and 
arithmetic functions. Critical 
path delay is proportional to 
the number of logic module 
levels. In traditional PLO 

Complete testability 
contributes to high quality. 
ACT 1 arrays have built-in 
testability circuits that permit 
full functional testing at the 
factory. Since they are one
time programmable, 
everything is tested prior to 
shipment except the antifuse. 
To accommodate antifuse 
testing, Actel's programming 
unit, the Activator'" will test 
each antifuse during the 
programming cycle so that 

FIGURE 1A. IMPLEMENTATION OF 8 TERMS FIGURE 1 B. 16 TERMS 

architectures, a sizeable delay 
would be added each time a 
sum term is fed back. Figure 
1 shows that one module 
delay is added to expand 
from 8 to 16 terms. At 2 
microns in dimension, the 
logic module delay (including 
the net delay) is 9 ns. Chip
level system performance of 
20-40 MHz is attained easily. 
Flip-flops are capable of 
toggling at 70 MHz. 

low power consumption. 
The ACT 1 device is 
fabricated using the low
power CMOS technology. 
Power consumption is 
dependent on the system 
speed, number of I/O's 
switching and number of 
logic modules used. 
The typical stand-by 
current is 3 mA, worst 
case 10 mA. 

the user can be assured of a 
fully-tested, quality device. 

Expanded 
Programmable Logic 
Integration 

The advantage of using 
programmable logic devices 
has always been in the speed 
of design and lower cost of 
inventory. Now Actel's 
FPGAs augment these 
advantages by more 
flexibility, more usable gates 
and more control over the 
design. 

Call your local Actel 
representative today for 
more information on how 
Actel can complement or 
extend your current 
programmable logic strategy. 
If you don't know who your 
representative is, call 
1-800-642-0900 and ask for 
the name of the representa
tive nearest you. 

When contacting suppliers, say you saw it in IC MASTER 

Corporate Offices: 
955 E. Arques Avenue 
Sunnyvale, CA 94086 
Tel: 408/739-1010 
Fax: 408/739-1540 

ACT, Action Logic, Activator and 
Actionprobe are trademarks of Actel 
Corporation. 

®1990 Actel Corporation. l'rinted in 
U.S.A. 
5192206-1 
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adaptec 
Single-Chip AT-to-SCSI Host Adapter 
AIC-6260AL: 68-pin PLCC 
AIC-6260AQ: 80-pin Plastic Flat Pak 

The AIC-6260 opens the world of SCSI to AT Motherboards by providing high perfor
mance and unmatched connectivity. A complete single-chip SCSI solution, the AIC-6260 
features comprehensive software and design-in support, high-performance operation and 
complete compatibility with the SCSl-2 standard. Incorporating the AIC-6260 onto the PC 
Motherboard is especially easy with designed-in bus drivers allowing direct connection to 
AT and SCSI buses. 

Architectural Overview 
The AIC-6260 consists of two major func

tional sections: Host Interface Control and 
SCSI Control Logic. The AIC-6260 presents to 
the host processor a register-based command 
and control interface consisting of 32 8-bit 
Read/Write registers. The chip performs 1/0 
address decoding on a 10-bit address input to 
the chip to map itself into one of two user
selectable starting 1/0 address locations: 340h 
or 140h. In addition, the address decode logic 
also generates an off-chip address select signal 
useful when setting up hardware jumper blocks 
for configuration option selection. To help sim
plify programming, the chip features a 16-byte 
RAM stack useful when saving SCSI Channel 
information in multithreaded applications. All 
signals on the Host Interface connect directly to 
a standard AT Bus with no buffering needed. 

By using Programmed 1/0, host data transfer 
rates approaching 4-MBytes/sec are possible 
by using the Repeat lnstring instruction found 

0 on 80286, and higher, processors to take ad! vantage of the large onboard 128-byte FIFO. 
«S The AIC-6260 automates the most time con-
~ suming aspects of the SCSI interface with a 

built-in control sequencer. Through the control 
sequencer, SCSI Arbitration, Selection/ 
Reselection and Data Transfers can be accom
plished automatically with no intervention by 
the host processor. Alternatively, the host pro
cessor may individually control each SCSI sig
nal for maximum flexibility. To assist the host 
in controlling SCSI operations, the AIC-6260 
has available 16 interrupt conditions reflecting 
timing critical points in SCSI Bus operation. All 
AIC-6260 SCSI Bus signals feature built-in 48 
mA open collector buffers allowing direct con
nection to SCSI Bus signals. SCSI Bus data 
transfers may be Asynchronous or Synchro
nous with up to an 8-byte offset. 

Clocking for the AIC-6260 can be imple
mented. by either using the on board crystal 
oscillator circuit or an external clocking source 
of up to 20 MHz. 

SCSI Connectivity 
• Supports up to 56 logical SCSI devices 
• Supports asynchronous and synchronous 

SCSI devices 
• Programmable for either Initiator or Target 

operation 
• Software support for up to 8 multitasking 1/0 

processes 
• Software drivers available for: Hard Disk, 

Streaming Tape, CD ROM, Digital Audio 
Tape (DAT), Magneto Optical Disk 

Compatibility 
• Completely SCSl-2 compatible 
• Completely IBM PC AT Bus compatible 
• Extensive compatibility testing with major PC 

systems and SCSI. peripherals 

Software Support 
The AIC-6260 is supported by both a 

Bootable BIOS.and ASPI Device drivers. ASPI is 
Adaptec's layered SCSI programming interface 
offering a standardized interface between the 
Hardware-Specific Manager and Unique Target 
Device Drivers. 
• System BIOS support available to provide 

Boot capability, low-level format, power 
management and support for up to two hard 
disk drives under DOS without additional 
software. Custom BIOS support configura
tions available. 

• ASW-1210 DOS ASPI manager with 
multitasking support for up to 7 SCSI devices 

• ASW-210 ASPI SY-TOS for MS-DOS Tape 
Backup module 

• ASW-220 ASPI SY-TOS for OS/2 Tape 
Backup Module 

• ASW-310 ASPI Sytos Plus for MS-DOS Tape 
and DAT Backup module . 

• ASW-410 ASPI CD-ROM for MS-DOS 
module 

Additional Software Support 
• ASW-1040 Novell NetWare 286 Software 

Driver 
• ASW-1220 OS/2 ASPl/2 manager - LAD DR 

compatible 
• ASW-1240 Novell NetWare 386 Software 

Driver 
• ASW-1250 SCO Unix ASPI manager 

Design-In Support 
• Design-In kit available containing: 

- AHA-1522 SCSI Host Adapter Evaluation 
Board 

- ASW-1210 DOS ASPI manager and disk 
driver 

- ASW-B626 BIOS for AIC-6260 
- Documentation Binder: 

- AIC-6260 Data Book 
- Compatibility Test Report 
- Design··ln Schematic 
- Reliability Report 
- Packaging Specs 
- ASPI Interface Document 
- Application Notes 

• Field and Factory Technical support 

Features 
• Single-chip PC/AT Bus-to-SCSI Bus interface 
• Simplified programmeHriendly interface 
• Powerful SCSI controller automates SCSI Phase 

Sequencing 
• Low cost connectivity to multiple SCSI peripherals 
• Compatible with SCSl-2 and Common Command 

Set (CCS) 
• Built-in power management circuitry with software 

support 
• Onboard bus drivers allow direct connect to host 

AT and SCSI Buses 
• Pin-selectable clock source 
• High Performance 

- Up to 1 O MByte/sec burst transfers on Host Bus 
- Up to 5 MByte/sec synchronous transfers on 

SCSI Bus 
• Comprehensive software support: DOS, OS/2, 

NetWare 286, NetWare 386, SCO Unix 
• System BIOS support 
• Supports 8-bit DMA or 16-bit PIO data transfers 
• 128-byte data FIFO Buffer for superior host 

transfer performance 

Technical Specifications 
Process Technology: 1.2 µm CMOS 
Operating Temp: Range: 0°C to 70"C 
Storage Temp. Range: -65°C to 1 so0c 
Operating Voltage Range: 4.75V to 5.25V 
Power Consumption: 30 mA (150 mW) 

Operating @ 20 MHz with 
extetnal clock 

Host Bus: 

5 mA (25 mW) 
Powerdown Sleep Mode 
@ 20 MHz with external 
clock 

ISA (IBM PC/AT
compatible) 

Host Data Trans. Modes: 8/16-bit PIO or 8-bit DMA 
Host Transfer Rate: Up to 10 MBytes/sec 

Min. PIO Cycle Time: 
Min. DMA Cycle Time: 
Host Data Buffering: 
Host Bus Drivers: 

Burst 
200 ns 
400 ns 
128-byte FIFO 
Vol = 0.5V max @ 24 mA 
on SD0-15, DRQ, IRQ, 
IOCS16 
Voh = 2.4V min@ 8 mA 
on SD0-15, DRQ, IRQ 

AT Bus 1/0 Addr Mapping: 340H or 140H, pin-

Clock Frequency: 
selectable · 
Up to 20 MHz internal or 
external clock, pin-
selectable 

SCSI Bus Transfer Modes: 8-bit Asynchronous or 

SCSI Transfer Rate: 

SCSI BUS Drivers: 

Synchronous 
Up to 5 MBytes/sec 
Synchronous 
Vol = 0.5V max @ 48 mA 

adaptec, inc., 691 S. Milpitas Boulevard, Milpitas, CA 95035 408-945-8600 

3204 When contacting suppliers, say you saw it in IC MASTER © IC MASTER 1991 



IS THIS A 
BORROWED 

COPY 

Avoid the hassle and order your own per
sonal three-volume set of IC MASTER. 
It's the surest way to simplify your IC 
selection efforts. 

Only IC MASTER allows you to examine 
and compare the specifications, relative 
strengths, and weaknesses of all devices 
in serious contention for your application. 
And only IC MASTER brings you actual 
manufacturers' data sheets, allowing 
you to make complete and definitive 
device selections. 

You can order IC MASTER simply by 
charging it to your VISA or MasterCard 
credit card. To place your order call 
Marie Botta at (516) 227-1314. 



ALLEGRO PERIPHERAL 
POWER & DISPLAY DRIVERS 

in order of (1) outplJ! current, (2) output vo~e. and (3) number of dri_vers 

10 20 2 x 8 - x x x - 5881 -
100 31 32 x x - - - 6833 -

41 8 - - - x - 25951 x 
41 32 x x - x - 5832 -
51 8 x x - x - 5824 -

250 70 4 - - x x - SERIES 4001 x 
150 7 - - x - - 7003 & 7004 -

300 H • - - x x - 2591 -
81 2 - - x x - 5711 lbn 5714 -
H 4 - - x x - 5703 tbn 6707 x 

350 50 4 - x x - - 5800 -
50 7 - - x - - SERIES 2000 x 
50 8 - - x - - SERIES 2800 x 
50 8 x x - - 5801 -
80 16 4TO1HINE LATCHED DECODER/DRIVER - - 5816 -
70 2 - - x x - 5722 -
95 7 - - x - - SERIES 2020 x 
95 8 - - x - - SERIES 2820 x 

100 8 x x - - - 5821 thru 5823 x 
100 8 x x x - - 5841thru5843 -

400 H 2 1-B BRUSHLESS SEllSORIDRIVER x x 36211 -
500 50 7 - - x - - SERIES 2010 x 

50 8 - - '{ - - SERIES 2810 x 
70 2 - - x - 5752 -- 80 4 - - - x x 2547 -
80 4 - - x x x 2549 -
70 2 - - x x - 5741 lllru 5744 -

700 60 4 - - x x x 2543 -
750 50 • - - x x - 2597 -
800 50 4 - x x - - 5830 -

50 4 - x x x - 5831 -
900 14 2 1-B BRUSHLESS SENSOR/DRIVER x x 3625 -

1000 70 2 - - x x - 5725 -
1218 35 4 STEPPER MOTOR TRANSLATOR/DRIVER - x 5804 -

90 4 - - x - - 7068 -
1500 80 2 - - x - - 2061 & 2062 -

BO 4 - - x - - 2064 thru 2075 x 
1900 50 9 x x - - x 5829 -
1700 BO 3 x x x - x 5929 -
1750 50 4 x x x - x 58256582& -
1800 50 4 - - x - - 2544 -

50 4 - - x - - 2540 -
4000 ·51 4 - - x - - 287112179 -

-25 80 8 - x ACTIVE PULL-DOWN - - 58151 x 
80 10 x x ACTIVE PU~L-DOWN - - 58101 x 
80 12 x x ACTIVE PULL-DOWN - - 58111 -
80 20 x x ACTIVE PULL ·DOWN - - 58121 x 
80 32 x x ACTIVE PULL-DOWN - - 58181 x 

110 6 - - - - - 61161 -
110 8 - - - - - 6118 & 61281 x 

-120 -21 8 - - I x - 2585 -
38 8 - - x x - 2985 -
51 8 x x x x - 5895 -

-350 35 8 - - x - x 2987 -
-80 8 - - x - - 2580 & 25881 x 

80 8 - - x - - 2981 & 2984 x 
80 8 x x x - - 5890 & 5891 -

-4090 80 4 - - x - - 2944 -

x 
x x 
x -
-
-
---
x 
x 
x x 
x -x 
x 
-x 
-
-
--
x 
x -
x 
-
---
-
--
-
x 
x 
-
-
--
-

x 
x -x x 
-
x 
x -x 
-
x 
x -
-

SOlJRCE/SINK DRIVERS 
±40 
±. 

±750 
±300 
±900 

±1181 

±1500 
±2000 

±3000 

±3400 
±4000 
±41111 

3206 

135 10 x x - - - 5910-2 - -
6.0 1 WICE-COIL MOTOR DRIVER - x x 8932 - x 
41 2 DUAL FUU BRIDGE x - - 2993 - x 
45 2 DUAL PWM BRIDGE x x x 2916 - x 
18 1 WICE COIL MOTOR DRIVER - x x 893118958 - x 

7.0 3 3-ll BRUSHLESS CONTROL/DRIVER DMOS x 8901 & 8902 - x 
14 3 3-ll BRUSHLESS CONTROL/DRIVER DMOS x 8903 - x 
28 1 POWER OP AMP x - - 3751 - -... 2 DUAL POWER OP AMP x - - 3755 - -
45 2 DUAL PWM FULL BRIDGE x - x 2917 - 'X 
16 3 HALF BRIDGE x x x 2931 - x 
30 1 HALF BRIDGE x - x 293562958 - -
51 1 PWM FULL BRIDGE x - x 29536 2954 x -
51 2 DUAL FULLIRIDGE x - x 2998 x -
14 3 3-0 BRUSHLESS CONTROL/DRIVER DMOS x 8922 - x 
45 2 PWMCONTROL x - - 2962 - -
45 2 - - x - x 2974 - -
45 3 3-ll BRUSHLESS CONTROL/DRIVER - x 2936 & 2937 x -
45 1 PWMCONTROL x - - 2961 - -
14 3 3-S BRUSHLESS CONTROL/DRIVER DMOS x 8925 - x 
86 2 PWMCONTROL x ·- x 2988 - -

*Current is maximum specified test condition, voltage is absolute maximum rating. 
tComptete part number includes a prefix and suffix to identify operating temperature range and package style. 

Y-'#•'.,,l~~fllllll'1~~"!'.Jt.:;1--_:'0:u:::tput ratings shown are for selected units (suffix -1 ). 

Formerly Sprague Semiconductor Group 

For application or engineering assistance, write or call 
Allegro Microsystems, Inc., 115 Northeast Cutoff, Box 15036 
Worcester, MA 01615, (508) 853-5000 

When contacting suppliers, say you saw it in IC MASTER ©IC MASTER 1991 



ALLEGRO HALL-EFFECT AND 
OPTOELECTRONIC SENSORS 

175G 25G 2x25 mA * /25 V 3235 
200G 50G 25mA/25V 3140 
200G 50G 900mA/28V 5140 
300G -25G 24Vt 3055 
350G 50G 25mA/25V 3120 
450G 30G 25mA/25V 3113 
500G 125G 25mA/25V 3119 

Vane Switch 25mA/25V 6450 

*Output 1 switches on south pole, output 2 switches on north pole 
tMultiplexed two-wire sensor; after proper address, power/signal bus current indicates magnetic field condition. 

+75G 
+95G 
+95G 
+150G 

±150G 
±150G 
±150G 
±170G 
±250G 
±250G 

-75G 
-95G 
-95G 
-150G 

15 mA/18 V 
2x1 .0 A/14 V* 
2x450 mA/26 V* 
15 mA/18 V 
2x50 mA/25 V* 
2x500 mA/30 V* 

3177 
3625 
3626 
3175 
3275 
5275 

*Complementary outputs for brush/ass de motor control. 

25mA/25V 
25mA/30V 
25mA/25V 
25mA/25V 

3133 
3131 
3132 
3130 

yes 

yes 
yes 

yes 

yes 
yes 
yes 
yes 

Twilight sensor, ON below 10 µW/cm2 typ. 3390 

Minimum output 280 nA/µW/cm2 

Minimum output 350 nA/µW/cm2 

Open collector, ON below 55 µW/cm2 typ. 3330 
Internal pull-up, ON below 55 µW/cm2 typ. 3360 
Open collector, OFF below 55 µW/cm2 typ. 3363 

*Complete part number includes a prefix and suffix to identify operating 
temperature range and package style. 

-~~ ••••• TM • ~c:.~ ....... 
Formerly Sprague Semiconductor Group 

For application or engineering assistance, write or call 
Allegro Microsystems, Inc., 53 Regional Drive, Concord, NH 03301, (603) 228-5533 

© IC MASTER 1991 When contacting suppliers, say you saw it in IC MASTER 3207 



SMART POWER integrated circuits from Allegro combine low-power CMOS, 12L, bipolar logic 
with bipolar or DMOS power drivers .. Many devices are specifically intended for driving various types 
of motors (and other inductive loads) with ratings to ±4.8 A or 90 V (sustaining) and include current 
sensing, thermal shutdown, and PWM current control. All motor drivers from Allegro include internal 
high-current clamp diodes. · 

UDN2916B UCN5804B 
Dual Full-Bridge PWM Motor Driver 

FEATURES: 
• ±750 mA continuous output current 
• 45 V sustaining 
• Internal clamp & flyback diodes 
• Internal PWM current control 
• Low output saturation voltage 
• Crossover-current protected 
• Internal thermal shutdown 
• Power surface-mount package available 
• Similar to dual PBL3717, UC3770 

Tne UDN2916B is designed to drive both windings of a 
bipolar stepper motor or bidirectionally control two inde
pendent de motors with peak start-up currents to 1 A. With 
PWM control, load current levels can be digitally-set at 0, 
33, 67, or 100% of the user-determined maximum value. 

BiMOS Il Stepper-Motor 
Translator/Driver 

FEATURES: 

• To 1.5 A per phase 
• 35 V sustaining 
• Wave drive, two-phase, & half-step formats 
• Internal clamp & flyback power diodes 
• Output enable and direction control 
• Power-ON reset 
• Internal thermal shutdown 

. Combining bipolar power drivers with low-power CMOS 
logic for sequencing and control, the UCN5804B provides 
complete control and drive of a four-phase unipolar stepper
motor to 1.5 A per phase. The three stepper-motor drive 
formats, direction of rotation, and output enable are exter
nally selectable. All inputs are compatible with standard 
CMOS, PMOS, or NMOS circuitry allowing easy µP 
control. 

·-~ ~:~I r S!!!~ • ... .c :L ........ . ' 

For application or engineering assistance, write or call 
Allegro Microsystems, Inc., 1 15 Northeast Cutoff, Box 15036 
Worcester, MA 01615, (508) ~53-50.00 

Formerly Sprague Semiconductor Group 

3208 When contacting suppliers, say you saw it in IC MASTER © IC MASTER 1991 



Allegro power interface ICs provide economical monolithic solutions to interfacing between low
power logic levels and peripheral power loads to 150 V or ±4.8 A. Many devices include internal clamp 
diodes for use with inductive loads such as motors, relays, or solenoids; internal logic for serial-to 
parallel conversion, decoders, latches, input or output enabling, and commutation or stepping logic for 
motors; and protection features such as thermal shutdown and current sensing/limiting. 

UDN2543/49B BiMOS II 
Quad Nand-Gate Power Drivers for 

Incandescent or Inductive Loails 

FEATURES: 
• To 1 A and 60 V per output 
• Over-current limited 
• Internal clamp diodes 
• Individual thermal limiting 

The UDN25438 and UDN25498 are 4-channel drivers 
for use with incandescent lamps, relays, motors, or sole
noids. Each channel is independently current and tempera
ture limited .to protect the load and driver against turn-on/ in
rush current, a stalled motor or shorted filament. Internal 
high-current clamp diodes and a sustaining rating to 40 V 
provide protection against inductive load transients. In the 
OFF state, the outputs will withstand up to 60 V. 

For application or engineering assistance, write or call 
Allegro Microsystems, Inc., 115 Northeast Cutoff, Box 15036 

Worcester, MA 01615, (508) 853-5000 

High-Speed Serial-Input Latched 
Drivers with Active DMOS Pulldowns 

FEATURES: 
• 10-Bit UCN5810AF/LWF (DIP/SOIC) 
• 12-Bit UCN5811A (DIP) 
• 20-Bit UCN5812AF/EPF (DIP/PLCC) 
• 32-Bit UCN5818AF/EPF (DIP/PLCC) 
• -25 mA/80 V source outputs 
• 15 mA active DMOS pulldowns 

"Smart power" BiMOS II drivers combine low-power, 
high-speed CMOS logic and control circuitry with bipolar 
power drivers for load ratings from 200 mA (32 channels) to 
2 A (4 channels) or 150 V. Typical applications include VF, 
or LED displays; thermal, ink-jet, or impact print heads; 
stepper motors, and reed relays. Drivers intended for use 
with inductive loads include internal clamp diodes. Active 
DMOS pulldowns provide high-speed turn-off and reduced 
power requirements in display applications. 

~ ... '4/J. 
::~~ .;~ ..• ... .c =!. .. .......... 
· Formerly Sprague Semiconductor Group 

©IC MASTER 1991 When contacting suppliers, say you saw it in IC MASTER 3209 
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UGN3235K 
DUAL OUTPUT HALL EFFECT SWITCH 

-~~ ~:::·p~N· ... .. :c 
.,.. •• .,. Formerly Sprague Semiconductor Group 

Type UGN3235K Hall effect sensors are bipolar integrated 
circuits designed for commutation of brushless de motors, and other 
rotary encoding applications using multi-pole ring magnets. The 
device features two outputs which are independently activated by 
magnetic fields of opposite polarity. 

Each sensor IC includes a Hall voltage generator, two.Schmitt 
triggers, a voltage regulator, two output transistors, and on-board 
reverse polarity protection. The regulator enables these devices to 
operate from voltages ranging between 4.5 V and 24 V. On-chip 
compensation circuitry stabilizes the switch points over temperature. 

Each open-collector output is independently operated by the 
proper amount and polarity of incident magnetic flux. Output 1 
responds only to the positive flux from the south pole of a magnet, 
Output 2 to the negative flux from the north pole of a magnet. When 
the sensor experiences the field of a south magnetic pole greater than 
the maximum operate point of Output 1, that output switches to the 
LOW state and Output 2 is unaffected. When the incident flux falls 
below the minimum release point for Output 1, that output returns to 
the HIGH state and Output 2 remains unchanged. 

Output 2 independently responds in the same manner to the 
negative flux from the north magnetic pole of a magnet. In the region 
of 0 G, t , both outputs assume the HIGH or OFF state. This consti
tutes a Jlelay that is independent of rate of change of the incident 
magnetic field and ensures that both outputs are never ON simulta-· 
neously. This is an essential feature for driving brushless de motors 
with a minimum of reactive transient currents. 

The UGN3235K is supplied in a four-pin plastic single in-line 
package (SIP) measuring just 0.200" wide x 0.130" high x 0.60" thick 
(5.08 x 3.3 x 1.54 mm). 

FEATURES 
• Reliable and Rugged Magnetic Sensing Switch 
• Two Outputs Independently Switched by North and South Poles 
• Independent Actuation of Outputs Minimizes 

Inductive-Load Reactive Transient 
• Built-in Hysteresis Minimizes Interference from Stray Fields 
• Operates from 4.5 V to 24 V 
• Outputs Compatible with All Logic Levels 
• _On-Board Reverse Polarity Protection 
• Open-Collector, Active-Low Outputs 

For application or engineering assistance, write or call 
Allegro Microsystems, Inc., 53 Regional Drive 
Concord, NH 03301, (603) 228,5533 

3210 When contacting suppliers, say you saw it in IC MASTER © IC MASTER 1991 



UGQ5140K 
PROTECTED POWEB HALL® SENSOHIDBIVEH 

For application or engineering assistance, write or. call 
Allegro Microsystems, Inc., 53 Regional Drive 

Concord, NH 03301, (603) 228-5533 

The UGQ5140K Hall effect sensor/driver is a monolithic 
integrated circuit designed for magnetic actuation of low-power 
incandescent lamps or inductive loads such as relays or solenoids. 
Included on chip is a Darlington power output that is capable of 
continuously sinking in excess of 300 mA. Internal protection circuitry 
limits surge (lamp turn-ON) or fault currents to approximately 900 mA. 
A sensitive magnetic threshold allows the device to be used in 
conjunction with inexpensive magnets or in applications that require 
relatively large operating distances. 

Each sensor/driver includes a magnetic sensing"Hall voltage 
generator, operational amplifier, Schmitt trigger, voltage regulator, 
and an open-collector, high-gain Darlington power output stage. 
The regulator allows use of the device with supply voltages of 4.5 V 
to 28 V. On-chip compensation circuitry stabilizes switch-point 
performance over temperature. The magnetic operation of this device . 
is similar to that of the UGN3140U Hall effect switch. 

The sensitive magnetic switch point coupled with the power 
output, current limiting, and thermal limiting circuitry allow the (/) 
UGQ5140K to magnetically actuate various loads without requiring ~ 
any external components. 1ii 

~ 
The UGQ5140K is rated for operation over an extended tempera- e 

ture range of -40°C to +85°C. It is supplied in a four-pin mini-SIP .Q 
plastic package, 0.200" (5.08 mm) wide, 0.130" (3.30 mm) high, and ~ 
0.060" (1.54 mm) thick. . e 

C> 
..9? 

FEATURES < 
• Magnetically Actuated Power Switch 
• Temperature-Compensated Switch Points 
• High Current Sink Capability 

300 mA Continuous 
900 mA Peak Current Limit 

• Output Short Circuit Protection 
• Low Quiescent Standby Current 
• Linear Thermal Limiting 
• Automotive Temperature Range 

-40°C to +85°C, Operating 
• Internal Inductive Flyback/Clamp Diode Protection 
• Reverse Battery Protection 
• Low-Profile 4-Pin Mini-SIP 

Formerly Sprague Semiconductor Group 

©IC MASTER 1991 When contacting suppliers, say you saw it in IC MASTER 3211 



Hearst 
E.. . . 

ng1neenng 
Software 

ICMASD ... IC Alternate 
Source Directory 

The all new 1991 version of the world famous 
Alternate Source Directory is now available in floppy disk form 
for your IBM XT & AT and 100% compatible personal computer with hard drive. 

The 1991 ICMASD contains the more than 180,000 listings that appear in the 
Alternate Source Directory Section contained in Volume Two of the printed version of 
the 1991 IC Master ... plus additional discontinued parts. The database includes 
complete vendor addresses and phone numbers. 

You can personalize the ICMASD for your application. The program allows you to 
add comments, up to 20 digits long, to each listing. These comments can be part 
numbers, prices, or any information specific to your needs. You may also add, delete 
and/or discontinue devices! 

For greater flexibility the base number search feature enables you to access parts by 
base number, i.e., the device number stripped of prefixes and suffixes. You·don't need 
to know the manufactures codes to call up any of the alternates to these devices. 

The 1991 ICMASD is fast, convenient and very user friendly! 

Complete program documentation is included. When ordering, be sure to specify if 
you want the 1991 ICMASD on three, double-sided, double-density disks OR on one 
high-density disk. 

For immediate delivery you can order the 1991 ICMASD at $179.50* simply by 
charging your Visa or MasterCard credit card. To place your order or for more 
information, call or wrjte: 

Marie Botta 
Hearst Business Communications 
645 Stewart Avenue 
Garden City, New York 11530 
516-227-1314 • Fax: 516-227-1901 

* Please add sales tax in NY, MA, IL, and CA. Prices valid in USA only: 



eem/electronic enuineers master 

If you don't have your own EEM/ELECTRONIC ENGINEERS MASTER catalog, 
you can obtain your own copy by ordering now. Write for your copy or order by tele
phone as described below. 

EEM is the world's most comprehensive and authoritative catalog of electronic prod
ucts. With over 4,200 pages of technical data from over 1,000 manufacturers, you can 
find the product you need, when you need it, with a minimum of time and effort. 

Organized in four separate and "stand alone" volumes, EEM can save you countless 
hours of search time and - like no other reference in the industry - insure that you find 
the right product for the job. 

ORDER YOUR 
COPY NOW 

THE FOUR VOLUME SET CONTAINS: 
VOLUME A - Electronic Components 

VOLUME B - Electromechanical, 
Electro-optical, & Military 
Components 

VOLUME C - Interconnections, 
Packaging, & Hardware 

VOLUMED - Power Sources, 
Instrumentation, Computer 
Products, & Equipment 

IT'S EASY TO ORDER: 
You can order EEM simply by charging it to 
your Visa or Master Card credit card. To 
place your order call now: (516) 227-1300. 

Or mail your purchase order to: 
EEM/Hearst Business Communications 
645 Stewart Avenue 
Garden City, NY USA 11530 
Att: Marie Botta 
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Analog Devices 

1'1111111 ANALOG 
WDEVICES 

LINEAR PRODUCTS DATABOOK 
DATA CONVERSION PRODUCTS DATABOOK 

DSP PRODUCTS DATABOOK 
PMI ANALOG ICS DATABOOK 

Four Volumes ·with Complete Technical Data on High Performance Amplifiers, Data Converters, Analog Signal Processing, 
Signal Conditioning, Digital Signal Processing Components, DSP Microprocessors and Related Products 

The pages that follow in IC Master are the 1991 Analog Devices Short Form Designers' Guide. They contain selection guides to all of our product lines with key 
specifications that will lead you quickly to the optimum device for each application. This Designers' Guide also has block diagrams and descriptions of the 
latest new products from Analog Devices, particularly in the area of very high speed amplifier and data converter products. This Designers' Guide is a 
companion to our four comprehensive Databooks on Linear Products, Data Conversion Products, Digital Signal Processing Products, and Analog ICs from our 
newly acquired Precision Monolithics Division. Listed below are summaries of the product areas covered in each Databook. 

Databooks are available free of charge from your nearest Analog Devices sales office or from the Analog Devices Literature Distribution. Center at 
(617) 329-4700, Ext. 3392. 

LINEAR PRODUCTS 
Operational Amplifiers 
Comparators 
Instrumentation Amplifiers 
Isolation Amplifiers 
Analog Multipliers/Dividers 
Log/Antilog Amplifiers 
RMS-to-DC Converters 
Mass Storage Components 
ATE Components 
Special Function Components 
Temperature Transducers 
Signal Conditioning Components & Subsystems 
Digital Panel Instruments 
Bus Interface & Serial I/O Products 
Automotive Components 
Application Specific ICs 
Power Supplies 
Component Test Systems 

DATA CONVERSION PRODUCTS 
DIA Converters 
AID Converters 
V/F & FN Converters 
Synchro & Resolver Converters 
Sample/Track-Hold Amplifiers 
CMOS Switches & Multiplexers 
Voltage References 
Data Acquisition Subsystems 
Microcomputer I/O Boards 
Application Specific ICs 
Power Supplies 
Component Test Systems 

DSP PRODUCTS 
DSP Processors 
Microcoded Support Components 
Floating-Point Components 
Fixed-Point Components 

PMI ANALOG ICs 
Operational Amplifiers/Buffers 
Instrumentation Amplifiers 
SSM Audio Products 
Voltage Comparators 
Matched Transistors 
Voltage References 
DIA Converters 
AID Converters 
Analog Switches/Multiplexers 
Sample-and-Hold Amplifiers/Special Functions 
Communication Products 

ONE TECHNOLOGY WAY• P.O. BOX 9106 •NORWOOD, MA 02062-9106 U.S.A.• (617) 3294700 

NANALOG 
WDEVICES 
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1991 SHORT FORM DESIGNERS' GUIDE 
This Designers' Guide serves as an update to the Selec
tion Guides in the most recently released Databooks. It 
also provides the most current data on specifications 
and prices as well as the descriptions and block dia
grams for many new products. 

This Guide is intended to make it easy for users and 
potential users to become aware of, consider and com
pare products and product families available from 

- Analog Devices as possible solutions to measurement 
and control, signal processing and system design prob
lems. Once having arrived at preliminary choices, the 
user can look up complete information on the products 
in our Databooks, or else obtain data sheets on newer. 
products by dropping a card in the mail or making a 
phone call to one of our sales offices (pages I 00 and 
101) or to our literature distribution center in Nor
wood, Massachusetts (617) 461-3392. 

This book contains: 

• Selection Guides and characteristics tables for com
paring features and specifications for all products 
that are recommended for new designs, including 
products from our PMI division 

• A comprehensive index to all products 

• New product descriptions, specifications and block 
diagrams 

• A list of products still in production but not listed 
in the primary tables because they are not recom
mended for new designs 

1991 
SHORT FORM 

DESIGNERS' GUIDE 
©Analog Devices, Inc., 1991 

All Rights Reserved 

• A list of products no longer available 

• A list of products available to· various military 
standards 

• A description of our Application Specific Integrated 
Circuit capability 

• Worldwide customer sales directory 

PRODUCT DATABOOKS 
Analog Devices has recently published a complete set 
of databooks which contain the data sheets and addi
tional technical information on all of our current prod
ucts. The products in these Databooks cover the entire 
range of data acquisition and signal processing require
ments. If you have not already received a set of these 
Databooks, they can be obtained by contacting our 
main offices or one of our sales offices. 

HOW TO USE THIS BOOK 
This Volume 
This volume is intended to iead the designer to the 
optimum component to fit a given application with the 
right mix of performance, features and cost, while also 
providing up-to-date information on new products. It 
is to be used in conjunction with our most recent Data
books and detailed data sheets, and provides source 
references for more detail. 

Analog Devices 

If You Know the Product Number 
Please tum to the product number index on page 102. 
This will lead you to the selection chart which contains 
that product and will allow you to compare it with 
other similar products. The selection chart will also tell 
you where more detailed data is available. 

If You Don't Have a Product Number 
If you have a product requirement, start with the table 
of contents; this will lead you to the proper selection 
charts of that product class. You can then quickly find 
a product with the needed mix of specifications. 

If You Can't Find It Here ... Ask! 
This book contains all available products from Analog 
Devices through releases of 1990. If you have a prod
uct number which is not listed, or if you have a perfor
mance requirement which does not seem to be met in 
the Selection Guides, please call your nearest sales of
fice or Analog Devices at (617) 937-1428. If you would 
like a data sheet on a specific product or our complete 
catalog, call (617) 461-3392. 
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Analog Devices 

Selection Guide Organization (Example) 
1) ANALOG· TO-DIGITAL CONVERTERS 

Q) VIDEOADCs 

® © © 'Full~ •.• 'r-; © ® @ 
Res Throughput Temp 

Model Bits Rate MSPS BW MHZ . . . Options Range Page Comments 

Major product area heading. 

Secondary product area heading (a product may be found in more than 
one area). 

© Generic part number (without suffixes for performance grades or 
packages). 

© Primary specification (first sort criterion). 

G) Secondary sort specification. 

© Other key specifications. All specifications are qiin or max unless noted 
as typical . 

G) Package options-product available in these package styles. Package 
guide at the bottom of each odd page. 

© Temperat~re ranges available-C =Commercial 0 to + 70°C; 
!=Industrial -40°C to +85°C (some products -25°C to +85°C); 
M=Military -SS°C to +125°C. 

©Page-Letter designation indicates the appropriate product databook in 
which complete data sheet information can be found. D = DSP Products 
Databook, C=Data Conversion Products Databook, L=Linear Products 
Databook, and P=Precision Monolithics Division Databook. SF=new 
product since databook publication. Block diagram and key features 
provided in the New Products section of this guide. Detailed data sheet 
available. N =design-in products not contained in databooks, but data 
sheets are available. Contact your nearest sales office for data sheets on 
any of the above. 

@ Additional comments on features or applications. 

Note that products are listed by generic part number only, such as AD9002, 
without additional suffixes for performance grade and package style (e.g., 
AD9002AD). In cases where product grades have differing values for a given 
specification, the range for all grades is given. The individual product data 

sheets provide the detail specifications on the actual models available, as well 
as complete ordering information. 

PACKAGE OPTIONS 
1 Hermetic DIP, Ceramic or Metal 
2 Plastic or Epoxy Sealed DIP 
3 Cerdip 
4 Ceramic Leadless Chip Carrier 
5 Plastic Leaded Chip Carrier 
6 Small Outline "SOIC" Package 
7 Hermetic Metal Can 
8 Hermetic Metal Can DIP 
9 Ceramic Flatpack 
10 Plastic Quad Flatpack 
11 Single-in-Line "SIP" Package 
12 Ceramic Leaded Chip Carrier 
13 Nonhermetic Ceramic/Glass DIP 
14 J-Leaded Ceramic Package 
15 Ceramic Pin Grid Array 
16 T0-92 

TEMPERATURE RANGES 

C Commercial-0 to +70°C 

Industrial--40°C to +ss•c 
(Some Products -2S°C to +85°C) _ 

M Military--ss·c to +12soe 

BOLDFACE TYPE 
Boldface entries indicate products recommended for new design. 

ASTERISK 
*Denotes new product since the publication of the most recent Databook. 
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Analog Devices designs, manufactures and sells world
wide sophisticated electronic components and sub
systems for use in real-world signal processing. More 
than six hundred standard products are produced in 
manufacturing facilities located throughout the world. 
These facilities encompass all relevant technologies, 
including several embodiments of CMOS, BiMOS, bi
polar and hybrid integrated circuits, each optimized for 
specific attributes and assembled products in the form 
of potted modules, printed-circuit boards and instru
ment packages. 

State-of-the-art technologies have been utilized (and in 
many cases invented) to provide timely, reliable, easy-to
use advanced designs at realistic prices. Our popular IC 
products are available in both conventional and surface 
mount packages (SO, LCC, PLCC), and many of our 
assembled products employ surface mount technology to 
reduce manufacturing costs and overall size. More than 
twenty years of successful applications experience and 
continuing vertical integration insure that these prod
ucts are oriented to user needs. The ongoing application 
of today's state-of-the-art and the invention of tomor
row's state-of-the-art processes strengthen the leadership 
position of Analog Devices in standard data acquisition 
and signal processing products and make us a strong 
contender in high performance, mixed signal ASICs. 

NEW PRODUCTS FOR 1991 
Analog Devices has made significant investments in the 
past few years to develop major new process and de
sign technologies which have allowed us to expand our 
product lines extensively into many new areas such as 
video displays, digital audio, disk drive data retrieval 
and telecommunications.· These new capabilities have 
also allowed us to offer higher performance and lower 
cost products in our traditional data acquisition and 
signal processing lines. They are all classified and sum
marized in this Guide, along with existing products 
which are suitable for new designs. New products will 
be marked with an "*" in the listings, and those which 
are not in the most recent Databooks are described in a 
special section of this book which includes their major 
features and a block diagram. 

The primary thrust for new products is in the very 
high speed and video areas with fast new DACs, ADCs 

and amplifiers directed primarily at display, signal pro
cessing, radar, ATE, disk drive and communications 
applications. Our DSP offerings have also been en
hanced greatly by the ADSP-2100A, 12.5 MIPS Micro
processor. Our new DSP products include several new 
DSP microcomputers based on our powerful 2100 fam
ily architecture, and our first mixed-signal processor 
for voice band applications is the ADSP-2lmsp50. 

TECHNICAL SUPPORT 
Our extensive technical literature discusses the technol
ogy and applications of products for preeision measure
ment and control and dynamic signal processing. In 
addition to tutorial material and comprehensive data 
sheets, we offer application notes, application guides, 
technical handbooks and several serial publications; 
for example, Analog Productlog provides brief informa
tion on new products being introduced, and Analog 
Dialogue, our technical magazine, provides in-depth 
discussions of new developments in analog and digital 
circuit technology as applied to data acquisition, signal 
processing, control and test. In addition to the Data
books and general short form selection guides such as 
this one, we also publish several short form catalogs on 
specific product families. Analog Devices also provides 
in-depth technical support through our sales offices 
and with a network of applications engineers available 
at our factory locations to discuss our products and 
your applications. A call to our central office in Nor
wood, Massachusetts will be directed to the engineer 
most closely associated with your interests. 

SALES OFFICES 
Backing up our design and manufacturing capabilities 
and our extensive array of publications is a network of 
sales offices and representatives throughout the United 
States and most of the world. They are staffed by ex
perienced sales and applications engineers, and many 
of them maintain a local stock of Analog Devices prod
ucts. Our Worldwide Service Directory, as of the pub
lication date, appears on pages 100 and 101 at the back 
of the book. 

RELIABILITY 
The manufacture of reliable products is a key objective 
at Analog Devices. We maintain facilities that have 
been qualified under such standards as MIL-M-38510 

Analog Devices 

General Introduction 
for ICs in the U.S. and Ireland, and MIL-STD-1772 
for hybrids. More than 30 of our products- both pro
prietary and second-source-have qualified for JAN 
part numbers; others are in the process. We have also 
specified and qualified over 200 products under the 
DESC and MIL-STD drawing programs. Most of our 
ICs are available in versions that comply fully with 
MIL-STD-883C Class B. In addition, we offer a wide 
variety of products compliant with MIL-M-38510, 
Level "S." An up-to-date listing of the products avail
able under all of these programs begins on page 87 of 
this Designers' Guide. The detail specifications for 
products available in these various programs are pub
lished in our Military Produces Darabook for designers 
who specify ICs and hybrids for military contracts (the 
1990 issue contains data on nearly 200 available prod
uct families). A newsletter, Analog Briefings, provides 
current information about the status of reliability at 
ADI and the most recent listings of product availability. 

Our PLUS program makes available, at a small premium 
standard devices (commercial and industrial grades, 
plastic or ceramic packaging) for any user with demand
ing application environments. Subjected to stringent 
screening, similar to MIL-STD-883 test methods, they 
are often suffixed "/ +" and are available from stock. 

PRODUCTS NOT FOUND IN THE SELECTION 
GUIDES 
For maximum usefulness to designers of new equip
ment, we have limited the contents of selection guides 
to products most likely to be used for the design of 
new circuits and systems. If the model number of a 
product you are interested in is not in the selection 
guides, turn to page 96 at the back of this volume 
where you will find a list of older products for which 
data sheets are available upon request. On page 97, 
you will find a guide to substitutions for products no 
longer available. 

PRICES 
Accurate, up-to-date prices are an important consider
ation in making a choice among the many available 
product families. Since prices are subject to change, 
current price lists and/or quotations are available upon 
request from our sales offices. 
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~I Digital-to-Analog Converters 
I: 

Current Output DACs en 
-t m Settling 
~ Time Bus Reference .... Res Interface Volt Package Temp co µs 
co Model Bits typ Bits' Int/Ext (M)2 Options Range Page Comments .... 

AD9768 8 0.005 8, µP -1.26 V, Int 1, 4 C,M c Ultrahigh Speed, ECL Compatible, 20 mA Output Current 
PM-7524 8 0.1 8, µP Ext (M) 2, 3, 4, 5, 6 C,I,M p CMOS, Low Cost, 8-Bit Multiplying DAC with Latch 
AD7524 8 0.1 8, µP Ext (M) 2, 3, 4, 5, 6 C,I,M c CMOS, Low Cost, 8-Bit Multiplying DAC with Latch 
DAC-08 8 0.135 8 Ext (M) 2, 3, 4, 6 C,l,M p 8-Bit High Speed Multiplying DAC 
DAC-20 8 0.150 8 10 V, Ext 2, 3 c p 2-Digit BCD High Speed Multiplying DAC 

:!: DAC-1408A 8 0.25 8 Ext (M) 2, 3, 6 C, I p 8-Bit Multiplying DAC 
=r- DAC-1508A 8 0.25 8 Ext (M) 3 M p 8-Bit Multiplying DAC CD 
::I DAC-888 8 0.400 8, µP Ext (M) 3 I, M p BYTEDAC 8-Bit High Speed Multiplying DAC 
0 
0 DAC-10 IO 0.150 IO Ext (M) 2, 3, 6 C,M p 10-Bit High Speed Multiplying DAC 
::I 
fir *AD9720 10 0.005 - Int 2, 3, 5, 14 C,M SF-56 Ultrahigh Speed, ECL Compatible, Low Power, Low Glitch 
g. *AD9721 10 0.005 - Int 2, 3, 5, 14 C,M SF-56 Ultrahigh Speed, TTL Compatible, Low Power, Low Glitch 
::I 
IC AD561 10 0.25 10 Int 1, 2 C,M c Industry Standard 10-Bit DAC, JAN Part Available 
"' DAC-100 JO 0.300 IO 6.6 V, Int 3 C, I, M p JO-Bit Current Output DAC c: 

"O DAC-86 10 0.500 10 Ext (M) 3 I p COMDAC Companding DAC (U-255 Law) "E. 
Ci)" DAC-88 10 0.500 10 Ext (M) 3 I p COMDAC Companding DAC (U-255 Law) 
;;i DAC-89 10 0.500 10 Ext (M) 3 I p COMDAC Companding DAC (A-Law) 

"' PM-7533 JO 0.6 JO Ext (M) 2, 3, s, 6 C, I, M p CMOS, Low Cost, JO-Bit Multiplying DAC ~ 
'< AD7533 10 0.6 JO Ext (M) 2, 3, 4, s C, I, M c CMOS, Low Cost, JO-Bit Multiplying DAC 
0 *AD9712A 12 0.022 - Int 2, 3, 5, 14 C,M N ECL Compatible, Low Glitch, 0.5 LSB Typical DNL c: 

"' *AD9713A 12 0.027 - Int 2, 3, 5, 14 C,M N TTL Compatible, Low Glitch, 0.5 LSB Typical DNL 
~ AD9712 12 0.030 12 -l.2 V, Int 2, 5 c c E<::L Compatible Inputs, Low Glitch Energy 
;::;: AD97l3 12 0.030 12 -l.2 V, Int 2, s c c TTL Compatible Inputs, Low Glitch Energy :r 
6 

AD568 I2 0.035 12 Int 3, 4 C,M c Highest Accuracy 12-Bit Ultrahigh Speed DAC 
AD668 12 0.05 12 Ext (M) 3 C,M c Multiplying 12-Bit Ultrahigh Speed DAC 

~ AD565A 12 0.25 12 10 V, Int l C, I, M c Industry Workhorse High Speed DAC; 
(/) JAN Part Available -I 
m DAC-8043 12 0.25 Serial, µP Ext (M) 2, 3 C,I,M p 8-Pin Serial Input 12-Bit CMOS DAC 
JJ 

PM-7542 12 0.25 4, µP Ext (M) 2, 3, 4, 6 C,I,M p CMOS, Nibble Load 12-Bit Multiplying DAC 
AD DAC80-I 12 0.3 12 6.3 V, Int I c c Industry Standard, High Speed DAC 
AD DAC85-I 12 0.3 12 6.3 V, Int I I, M c Improved Industry Standard 
AD DAC87-I 12 0.3 12 6.3 V, Int 1 l,M c Improved Industry Standard 
AD566A 12 0.35 12 10 V, Ext 1 C,M c High Speed DAC 
DAC-8143 12 0.38 Serial, µP Ext (M) 2, 3, 6 I,M p 12-Bit Serial Input DAC 
PM-7543 12 0.38 Serial, µP Ext (M) 2, 3, 5, 6 C, I, M p CMOS, Serial Load 12-Bit Multiplying DAC 
DAC-312 12 0.500 12 Ext (M) 2, 3, 6 C,M p 12-Bit High Speed Multiplying DAC 
PM-7541A 12 0.6 12 Ext (M) 2, 3, 4, 5, 6 C, I, M p CMOS, 12-Bit Multiplying DAC 
AD7541A 12 0.6 12 Ext (M) 2, 3, 4, 5 C,l,M c CMOS, 12-Bit Multiplying DAC 
DAC-8012 12 1.0 12, µP Ext (M) 2, 3, 5 C,I,M p 12-Bit CMOS DAC with Memory 
PM-7548 12 1.0 8,µP Ext (M) 2, 3, 5, 6 C, I, M p CMOS, Byte Load 12-Bit DAC, Specified with 

w· Single and Dual Supplies 
f\) .... 
co 
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Analog Devices 

Settling 
Time Bus Reference 

Res µs Interface Volt Package Temp 
Model Bits typ Bits1 Int/Ext (M)2 Options Range Page Comments 

AD7548 12 1 8, µP Ext (M) 2, 3, 4, 5 C,l,M c CMOS, Byte Load 12-Bit DAC, Specified .with 
Single and Dual Supplies 

AD562 12 1.5 12 Ext l C, I, M c Industry Standard, JAN Part Available 
AD563 12 1.5 12 2.5 V, Int 1 C,M c Industry Standard 
AD7542 12 2.0 4, µP Ext (M) 1, 2, 3, 4, 5 C,I,M c CMOS, Nibble Load 12-Bit Multiplying DAC 
AD7543 12 2.0 Serial, µP Ext (M) 1, 2, 3, 4, 5 C,I, M c CMOS, Serial Load 12-Bit Multiplying DAC 
AD7545A 12 1.0 12, µP Ext (M) 2, 3, 4, 5 C,l,M c CMOS, Improved AD7545 
PM-7545 12 2.0 12, µP Ext (M) 2, 3, 4, 5, 6 C,I,M p CMOS, Parallel Load 12-Bit Multiplying DAC 
AD7545 12 2.0 12, µP Ext (M) 2, 3, 4, 5 C,I,M c CMOS, Parallel Load 12-Bit Multiplying DAC 
PM-7645 12 2.0 12, µP Ext (M) 2, 3, 4 C,I,M p PM-7545 Specified for +15 V Operation 
AD7534 14 1.5 8, µP Ext (M) 1, 2, 5 C,I,M c CMOS, Byte Load 
AD7535 14 1.5 8/14, µP Ext (M) 1, 2, 4, 5 C,l,M c CMOS, Parallel or Byte Load 
AD7536 14 1.5 8114, µP Ext (M) 1, 2, 4, 5 C,I,M c CMOS, Parallel or Byte Load, Bipolar Output 
AD7538 14 1.5 14, µP Ext (M) 2, 3 C,I,M c CMOS, Parallel Load 
AD1856 16 0.35 Serial, µP Int 2, 6 c c 16-Bit PCM Audio DAC 

*DAC-16 16 0.5 16 Ext (M) 2 I SF-56 16-Bit High Speed Multiplying DAC 
AD DAC71-I 16 1 16 6.3 V, Int 1, 7 c c High Resolution 16-Bit DAC 
AD DAC72-I 16 1 16 6.3 V, Int 1, 7 C, I c High Resolution 16-Bit DAC 
AD1860 18 0.35 Serial, µP Int 2, 6 c c 18-Bit PCM Audio DAC 

*AD1862 20 0.35 Serial, µP Int 2 c SF-84 20-Bit Audio DAC 

1This column lists the data format for the bus with "µP" indicating microprocessor capability-i.e., for a 12-bit converter 8/12, µP indicates that the data can be formatted for an 8-bit bus or can be in parallel (12 
bits) and is microprocessor compatible. 

2Ext indicates external reference with the range of voltages listed where applicable. Ext (M) indicates external reference with multiplying capability. Int indicates reference is internal. A voltage value is given if the 
reference is pinned out. 

Boldface Type: Product recommended for new design. 
*New product since the publication of the most recent Databooks. 



~I Digital-to-Analog Converters 
s: 
J> 

Voltage Output DACs "' -t m Settling 
:D Time Bus Reference .... Res µs Interface Voltage Package Temp co co Model Bits typ Bits1 Int/Ext (M)2 Options Range Page Comments .... 

AD557 8 0.8 8, µP Int 2, 5 c c Lowest Cost 8-Bit DA CPO RT"'; Single 
+5 V Supply 

AD7569 8 1 8, µP Int 2, 3, 4, 5, 6 C,I,M c CMOS, Complete 8-Bit DAC/ADC/SHA/ 
Reference 

AD558 8 3 8, µP Int 1, 2, 4, 5 C,M c IO V Out DACPORT. Single or Dual Supply 

:E AD7224 8 7 8, µP 2-12.5 V, Ext 2, 3, 4, 5, 6 C,I, M c CMOS, Low Cost 8-Bit DAC 
:::,- DAC-06 10 1.5 10 6.7 V, Int 1 C,M p Twos Complement 
(I) 
::J DAC-210 10 1.5 10 7.6 V, Int 1 C, I p Sign-Magnitude/Internal Reference 
0 DAC-05 10 2.0 10 6.7 V, Int 1 C,M p Sign-Magnitude or Unipolar Output 0 
::J 

DAC-02 10 2.0 10 6.7 V, Int l C,M p Sign-Magnitude/Bipolar Output s n AD662 12 3 12, µP 2.0 V, Int 2, 3 C, I,M c Complete 12-Bit DACPORT "'; Single + 5 V Supply 5· 
<O AD DAC80-V 12 3 12 6.3 V, Int I c c Improved Industry Standard 

"' AD DAC85-V 12 3 12 6.3 V, Int l I, M c Improved Industry Standard c: 
"O AD DAC87-V 12 3 12 6.3 V, Int l I, M c Improved Industry Standard "!2.. 
Ci)" AD667 12 3 4/8/12, µP 10 V, Int l, 2, 4, 5 C,l,M c Highest Accuracy Complete 12-Bit DAC 
Ci': AD767 12 3 12, µP 10 V, Int l, 2 C,I,M c Fastest Interface Complete 12-Bit DAC 

"' AD7848 12 4 12, µP 3 V, Int 2, 3, 4, 5 C,I,M c CMOS, Complete I2-Bit DAC with Ill 
'< DSP Interface '< 
0 AD7845 12 5 12, µP Ext (M) 2, 3, 4, 5, 6 C,l,M c CMOS, I2-Bit Multiplying DAC with c: 

"' Output Amplifier Ill 
:IE *AD7233 I2 10 Serial Int 2 I SF-57 Smallest I2·Bit Serial DACPORT (8-Pin) - Bipolar ±5 V Output Range 5· 

0 *AD7243 12 10 Serial Int 2, 3, 6 I,M SF-57 Low Cost I2-Bit Serial DACPORT in I6-Pin Package 

~ 
AD7245 I2 10 I2, µP 5 v, Int 2, 3, 4, 5 C; I, M c CMOS, I2-Bit Complete DAC, Parallel Load 
AD7248 I2 IO 8, µP 5 V, Int 2, 3, 4, 5 C,I,M c CMOS, I2-Bit Complete DAC, Byte Load 

CJ) *AD7245A I2 IO I2, µP 5 V, Int 2,,3, 4, 5 C,I,M SF-58 Faster, ±I2 V AD7245 -I m *AD7248A 12 10 8, µP 5 V, Int 2, 3, 4, 5 C,l,M SF-58 Faster, ±I2 V AD7248 
:D 

AD7840 I4 4 I4/Serial, µP 3 v, Int 2, 3, 4, 5 C,l,M c CMOS, I4-Bit Complete DAC, Parallel 
or Serial Load 

*AD766 I6 1.5 Serial, µP Int 2, 3 C,I,M SF-57 Zero-Chip Interface I6-Bit DSP DACPORT 
ADl856 I6 1.5 Serial, µP Int 2, 6 c c 16-Bit PCM Audio DAC 
AD569 I6 3 8/16, µP ±5 V, Ext (M) I, 2 I,M c Monolithic, 16-Bit Monotonic DAC 
AD DAC71-V 16 5 16 6.3 V, Int 1, 7 c c High Resolution 16-Bit DAC 
AD DAC72-V 16 5 16 6.3 V, Int 1, 7 C, I c High Resolution 16-Bit DAC 
AD7846 I6 6 I6, µP Ext (M) I, 2, 4, 5 C,I,M c CMOS, I6·Bit Multiplying DAC with 

Readback Capability 
DACll36 I6 8 16 6 V, Int Module I c High Resolution and Accuracy 
ADII47 I6 20 16, µP IO V, Int I I c Internal 8-Bit Latched Input DACs 

for Offset and Gain Adjust 
I 
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Analog Devices 

Settling 
Time Bus Reference 

Res µs Interface Voltage Package Temp 
Model Bits typ Bits1 Int/Ext (M)2 Options Range Page Comments 

AD1148 16 20 16, µP 10 V, Int 1 I c Separate 8·Bit Bus for Internal Offset 
and Gain Adjust DACs 

AD1860 18 l.S Serial, µP Int 2, 6 c c 18·Bit PCM Audio DAC 
DAC1138 18 10 18 6 V, Int Module c c High Resolution and Accuracy 
AD1139 18 40 8, µP -10 V, Int 1 c c True 18-Bit Accuracy 

Video DACs 

Update 
Rate 

Res MHz Palette External Package Temp 
Model Bits min Size Reference Options Range Page Comments 

ADV476 6 66, so, 3S 2S6 I 2, 5 c c CMOS, Triple 6-Bit Color Palette RAM·DAC 
ADV471 6 80, so, 35 256 VII s c c CMOS, Triple 6-Bit Color Palette RAM·DAC 
ADV478 8 80, SO, 3S 2S6 VII s c c CMOS, Triple 8·Bit Color Palette RAM·DAC 
ADV4S3 8 66, 40 256 v 2, s c c CMOS, Triple 8-Bit Color Palette RAM·DAC 

*ADVlOl 8 80, SO, 30 - v 2, 5 c SF-S9 CMOS, Triple 8-Bit Video DAC 
*ADV7120 8 80, 50, 30 - v 2, 5 c SF-S9 CMOS, Triple 8-Bit Video DAC 
*ADV7121 10 80, so, 30 - v 2, s c SF-59 CMOS, Triple 10-Bit Video DAC 
*ADV7122 10 80, so, 30 - v 2, s c SF-59 CMOS, Triple lO·Bit Video DAC 
AD9701 8 225 - - 1, 3, 4 I,M c Single 8-Bit Video DAC 

LOGDACTM 

Full Scale 
Res Range Accuracy Package Temp 

Model dB dB dB Options Range Page Comments 

AD7111 0.375 88.S 0.17 2, 3, 4 C, I, M c Low Distortion 

'This column lists the data format for the bus with "µP" indicating microprocessor capability-i.e., for a 12-bit converter 8/12, µP indicates that the data can be formatted for an 8-bit bus or can be in parallel (12 
bits) and is microprocessor compatible. 

2Ext indicates external reference with the range of voltages listed where applicable. Ext (M) indicates external reference with multiplying capability. Int indicates reference is internal. A voltage value is given if .the 
reference is pinned out. 

Boldface type: Product recommended for new design. 
*New product since the publication of the most recent Databooks. 
LOGDAC and DACPORT are trademarks of Analog Devices, Inc . 



~I Digital-to-Analog Converters 
s:: 
> Multiple DACs (/) 
-f m Settling 
lJ 

Out Time Bus Reference .... 
co Res Mode µ.s Interface Volt # Package Temp co 

Model Bits VII Bits1 Int/Ext2 DACs Options Range Page Comments .... typ 

AD7669 8 v 1 8, µ.P Int 2 2, 5, 6 C,l,M c CMOS, Complete 8-Bit Dual 
DA Cl ADC/SHA/Reference 

DAC-8228 8 v 2.0 8, µ.P Ext (M) 2 2, 3, 6 I, M p CMOS, PM-7528 Pinout with 
Voltage Output 

==: 
DAC-8229 8 v 2.0 8, µ.P Ext (M) 2 2, 3, 6 I, M p CMOS, Single or Dual Supply 

::T Operation 
(1) 

AD7769 8 v 2.5 8, µ.P Ext 2 2, 5 C, I c CMOS, Complete 8-Bit Dual DAC/ :::J 
0 2-Channel ADC 0 
:::J DAC-8426 8 v 3.0 8, µ.P 10 V, Int 4 2, 3, 6 l,M p CMOS, Complete with 10 V Reference, iil' n Improved Timing 
::;· 

PM-7226A 8 v 3.0 8, µ.P Ext (M) 4 2, 3, 6 I,M p CMOS, Improved Timing, Specified IQ 

"' for +5 V to +15 V Operation c: 
"U AD7225 8 v 5 8, µ.P 2-12.5 V, Ext 4 2, 3, 4, 5 C,I,M c CMOS, Separate Reference for "Q.. 
iii" Each DAC 
iil DAC-8800 8 v 0.8 8, µ.P DC, Ext 8 2, 3, 6 I, M p Octal 8-Bit CMOS DAC (TrimDAC "') 

"' *DAC-8840 8 v 3.5 Serial Ext (M) 8 2, 3, 6 l,M SF-{;l CMOS, Four-Quadrant Multiplying 
~ 
'< with Op Amps 
0 *DAC-8841 8 v 3.5 Serial Ext (M) 8 2, 3, 6 I, M SF-61 Octal 8-Bit, Two Quadrant, Multiplying c: 

"' TrimDAC, +5 V Operation 
Ill 
~ AD7228 8 v 5 8, µ.P 2-10 V, Ext 8 2, 3, 4, 5 C,I,M c CMOS, Specified with Single and 
~ Dual Supplies, Skinny 20-Pin Package ::;· 

0 AD7226 8 v 7 8, µ.P 2-12.5 V, Ext 4 2, 3, 4, 5, 6 C,I,M c CMOS, No User Trims, Specified 

~ 
with Single and Dual Supplies 

*AD7242 12 v 3 Serial +3 v, Int 2 2, 3, 6 C, I SF-58 Complete ±5 V 12-Bit Dual DAC 
(/) AD392 12 v 4 12, µ.P Int 4 8 c c Fast Bus Access Time ( <40 ns), -I 
m Data Readback Capability JJ 

*AD7837 12 v 5 8, µ.P Ext (M) 2 2, 3, 6 C,I,M SF-60 CMOS, Byte Load, Double Buffered 
*AD7847 12 v 5 12, µ.P Ext (M) 2 2, 3, 6 C,l,M SF-60 CMOS, Parallel Load 
AD390 12 v 8 12, µ.P +10 V, Int 4 1 C,M c Double Buffered, Simultaneous Update 
AD7237 12 v 10 8, µ.P Int ( +5 V), Ext 2 2, 3, 6 C,I,M c CMOS, Complete 12-Bit Dual, Byte Load 
AD7247 12 v 10 12, µ.P Int ( +5 V), Ext 2 2, 3, 6 C,I,M c CMOS, Complete 12-Bit Dual, Parallel Load 

*DAC-8412 12 v 10 12, µ.P Ext 4 1, 2, 4 l,M SF-{;l Readback, Reset to Midscale, Low Power 
Quad DAC, +5 V to ±15 V Operation 

*DAC-8413 12 v 10 12, µ.P Ext 4 1, 2, 4 l,M SF-61 Equivalent to DAC-8412 with Reset to 
Zero Scale 

AD664 12 v 10 12, µ.P ±14.5 V, Ext (M) 4 1, 2, 4, 5 C,l,M c Readback, Reset, Low Power Quad DAC 
AD394 12 v 15 12, µ.P ±11 V, Ext (M) 4 I C,M c Four Independent Reference Inputs, 

Bipolar Output 
I 
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Analog Devices 

Settling 
Out Time Bus Reference Price 

Res Mode µs Intedace Volt # Package Temp lOOs 
Model Bits V/I typ Bits1 lnt/Ext2 DACs Options Range Page Comments $ 

AD395 12 v 15 12, µP ±11 V, Ext (M) 4 1 C,M c Four Independent Reference Inputs, 120.80 
Unipolar Output 

*AD7244 14 v 3 Serial +3 V, Int 2 2, 3, 6 C, I, M SF-58 Complete ±5 V 14-Bit Dual DAC 16.00 
AD396 14 v 15 8,µP ±11 V, Ext (M) 4 1 C,M c Four Independent Reference Inputs, 168.10 

Bipolar Output, Simultaneous Update 
*AD1868 18 v 1.5 Serial, µP Int 2 2, 6 c SF-84 Dual 18-Bit Audio DAC, +5 V Single Supply 8.95 
*AD1864 18 VII 1.5 Serial, µP Int 2 2, 5 c SF-84 Dual 18-Bit Audio DAC 20.45 
PM7528 8 I 0.18 8, µP Ext (M) 2 2, 3, 4, 5, 6 C,I,M p CMOS, Single Supply Operation, TLL 3.50 

Compatible at V00 = +5 V 
AD7528 8 I 0.2 8, µP Ext (M) 2 2, 3, 4, 5, 6 C, I, M c CMOS, +5 V to f 15 V Operation, TTL 5.95 

Compatible at V 00 = 5 V 
DAC-8408 8 I 0.19 8, µP Ext (M) 4 2, 3, 5, 6 C,l,M p CMOS, Data Readback Memory Function 8.03 
AD7628 8 I 0.35 8, µP Ext (M) 2 2, 3, 4, 5 C, I, M c CMOS, +12 V to +15 V Operation, TTL 2.46 

Compatible at V 00 = 12 V to 15 V 
PM-7628 8 I 0.30 8, µP Ext (M) 2 2, 3, 4, 5, 6 I, M p CMOS, +5 V or +15 V Operation, 3.50 

Improved Timing 
DAC-8221 12 I 0.45 12, µP Ext (M) 2 2, 3, 4, 6 C, I, M p CMOS, Buffered Inputs 10.88 

*AD7568 12 I 0.5 Serial Ext 8 4, 10 C, I, M SF-60 Single +5 V Supply? Separate References, t 
44-Pin PQFP 

DAC-8212 12 I 1.0 12 Ext (M) 2 2, 3, 5 C, I, M p CMOS, +5 V or + 15 V Single Supply 13.05 
Operation 

DAC-8222 12 I 1.0 12, µP Ext (M) 2 2, 3, 4, 6 C, I, M p CMOS, Double Buffered Inputs 11.66 
DAC-8248 12 I 1.0 8, µP Ext (M) 2 2, 3, 6 C, I, M p CMOS, Double Buffered Inputs, Byte Load 11.60 
AD7537 12 I 1.5 8, µP Ext (M) 2. 2, 3, 4, 5 C, I, M c CMOS, Byte Load, Double Buffered 14.50 
AD7547 12 I 1.5 12, µP Ext (M) 2 2, 3, 4, 5, 6 C, I, M c CMOS, Parallel Load 14.50 
AD7549 12 I 1.5 4, µP Ext (M) 2 2, 3, 4, 5 C, I, M c CMOS, Nibble Load, Double Buffered 16.95 

'This column lists the data format for the bus with "µP" indicating microprocessor capability-i.e., for a 12-bit converter 8/12, µP indicates that the data can be formatted for an 8-bit bus or can be in parallel (12 
bits) and is microprocessor compatible. 

'Ext indicates external reference with the range of voltages listed where applicable. Ext (M) indicates external reference with multiplying capability. Int indicates reference. is internal. A voltage value is given if the 
reference is pinned out. 
Boldface Type: Product recommended for new design. 

*New product since the publication of the most recent Databooks. 
TrimDAC is a trademark of Analog Devices, Inc. 



~I Analog-to-Digital Converters 
ii: 
J> Sampling ADCs en ..... 
m Conv SHA :::u Time BW Reference Bus ..... 
co Res µs kHz Volt Interface Package Temp 
co Model Bits typl Int/Ext2 Bits3 Options Range Page Comments ..... max 

AD7821 8 0.66 100 0-5 V, Ext 8, µP 2, 3, 4, 5, 6 C,l,M c CMOS, Bipolar or Unipolar Operation 
AD7569 8 2 200 Int 8, µP 2, 3, 4, 5, 6 C,I,M c CMOS, Complete 110 Port with DAC, ADC, 

SHA, Amps and Reference 
AD7669 8 2 ~ 200 Int 8, µP 2, 5, 6 C,l,M c CMOS, Complete 110 Port with 2 DACs, 

~ 
ADC, SHA, Amps and Reference 

AD7769 8 3 200 Ext 8, µP 2, 5 c c CMOS, Analog 110 Port with 2-Channel 
(1) ADC for ±IO V Input Signals ::I 

8 AD7820 8 2 7 0-5 V, Ext 8, µP 2, 3, 4, S, 6 C,I,M c CMOS, 8-Bit Sampling ADC 
::I AD7824 8 2.5 10 0-5 V, Ext 8, µP 2, 3 C,l,M c CMOS, 4-Channel, 8-B~t Sampling ADC Iii n AD7828 8 2.5 IO 0-5 V, Ext 8, µP 2, 3, 4, 5 C,I,M c CMOS, 8-Channel, 8-Bit Sampling ADC 
s· AD7575 8 5 50 l.23 V, Ext 8, µP 2, 3, 4, 5 C, I,M c CMOS, Low Cost <Q 

"' AD7579 10 18.5 25 2.5 V, Ext 8, µP 2, 3, 4, 5 C,l,M c CMOS, Low Cost 10-Bit Sampling ADC c: 
"O AD7580 IO 18.5 25 2.5 V, Ext IO, µP 2, 3, 4, 5 C,l,M c CMOS, Low Cost 10-Bit Sampling ADC "2. 
(D" AD9005 12 0.1 38000 Int 12 8 C,M c Complete 12-Bit ADC with T/H, Reference 
(i1 and Timing Circuitry 

"' AD9003 12 1 10000 Int 12 8 c c 12-Bit, 1 MSPS ADC, Single 40-Pin DIP 
~ 
'< *AD7886 12 1 350 Ext 12, µP 1, 2, IO C, I SF-63 CMOS, 12-Bit 750 kHz Sampling ADC 
0 AD678 12 5 1000 5 V, Int 8/12, µP 1, 2, 5 C,M c BiMOS, High Impedance High Bandwidth c: 

"' Sampling Input, IO V Range, AC/DC Tested I» 
~ *AD7874 12 7.5 500 Int ( + 3 V)/Ext 12, µP 2, 3, 5 C,1,M SF-63 CMOS, Multiplexed Four Channel ADC 
;::;; 

for ±IO V Input Signals s· 
0 AD1332 12 8 125 -5 V, Int 12, µP 1 I, M c Complete 12-Bit 125 kHz Sampling ADC for 

:s:: Digital Signal Processing, On-Chip FIFO 
)> *AD7868 12 8 500 Int (+3 V) Serial, µP 2, 3, 6 C, I,M SF-81 CMOS, Complete 110 Port with 12-Bit ADC 
(J) 

and 12-Bit DAC -i m AD7870 12 8 500 3 V, Int 8/12/Serial, µP 2, 3, 5, 6 C,I,M c CMOS, 100 kHz Throughput Rate :D 
*AD7875 12 8 500 Int (+3 V) 8/12/Serial, µP 2, 3, 5 C,I,M SF-63 CMOS Complete 12-Bit ADC for Input 

Signals at ± 5 V 
*AD7876 12 8 500 Int (+3 V) 8/12/Serial, µP 2, 3, 6 I,M SF-63 CMOS Complete 12-Bit ADC for Input 

Signals at ±5 V 
AD7878 12 8 500 3 V, Int 12, µP 2, 3, 4, 5 C, I,M c CMOS, 100 kHz Throughput, On-Chip FIFO 
AD1334 12 15 235 -5 V, Int 12, µP l I c Four- Channel 65 kHz 12-Bit Sampling ADC, 

On-Chip FIFO 
*AD1674 12 IO 500 IO V, Int 8112, µP 1, 2 C,I,M SF-62 Complete AD574A Pinout Compatible, 

Sampling Input 
AD368 12 15 40-1000 6.3 V, Int 12 1 I,M c Complete 12-Bit ADC with Programmable 

Gains of 1, 8, 64, 512 
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Analog Devices 

Conv SHA 
Time BW Reference Bus 

Res µs kHz Volt Interface Package Temp 
Model Bits max typl Int/Ext2 Bits3 Options Range Page Comments 

AD369 12 15 44}-1000 6.3 V, Int 12 I I c Complete 12-Bit ADC with Programmable 
Gains of I, 10, 100, 500 

AD363R 12 40 x 10 v, Int 12, µP I C,M c 16-Channel, 12-Bit DAS 
AD364R 12 so x 10 V, Int 12, µP I .C,M c High Speed, 16-Channel, 12-Bit DAS with 

Three-State Buffered Output 
*AD9014 14 0.1 50000 Int 14 Board c SF-(;l Wide, Spurious Free Dynamic Range to 

10 MHz AIN• 10.24 MSPS 
AD679 14 10 1000 5 V, Int 8,µP I, 2, S C, I, M c BiMOS, High Impedance, High Bandwidth 

Sampling Input, 10 V Input Range, 
AC/DC Tested 

AD779 14 10 1000 S V, Int 14, µP 1, 2 C, ·I, M c BiMOS, High Impedance, High Bandwidth 
Sampling Input, 10 V Input Range 
AC/DC Tested 

AD7871 14 10 soo 3 V, Int 8/14/Serial, µP 2, 3, s C, I, M c CMOS, 14-Bit, Complete Sampling ADC 
AD7872 14 10 500 3 V, Int Serial, µP 2, 3, 6 C, I, M c CMOS, 14-Bit, Complete Sampling ADC 

with Serial Output 
DASl152 14 40 x 10 V, Int 14 I I c 14-Bit High Accuracy Sampling ADC 
DAS11S7 14 SS x 10 v, Int 14 I I c Low Power, 14-Bit Sampling ADC 
DAS1153 IS so x 10 V, Int IS I I c 15-Bit High Accuracy Sampling ADC 
DAS1158 15 55 x 10 V, Int 15 I I c Low Power, 15-Bit Sampling ADC 

*AD1382 16 2 2200 10 V, Int 8, µP I c SF-(;2 High Speed, 16-Bit Sampling ADC 
Guaranteed Dynamic Performance 

*AD1876 16 10 x 5 V, Ext Serial 1, 2 c SF-(;2 Autocalibrating, 16-Pin DIP AOC 
AD1380 16 20 900 Int 16/Serial I c c Low Cost, 16-Bit Sampling ADC 
DAS1159 16 55 x 10 v, Int 16 I I c Low Power, 16-Bit Sampling ADC 

1X indicates that the internal SHA bandwidth is not specified in kHz. 
'Ext indicates external reference with the range of voltages listed where applicable. Ext (M) indicates external reference with multiplying capability. Int indicates reference is internal. A voltage value is given if the 
reference is pinned out. 

3This column lists the data format for the bus with "µP" indicating microprocessor capability-i.e., for a 12-bit converter 8/12, µP indicates that the data can be formatted for an 8-bit bus or can be in parallel (12 bits) 
and is microprocessor compatible. 

Boldface Type: Product recommended for new design. 
*New product since the publication of the most recent Databooks. 



~I Analog-to-Digital Converters 
I: ,. 

General Purpose ADCs UJ 
-f 
m 

Int :JJ .... Conv SHA Reference Bus 
co Res Time BW Voltage_ Interface Package Temp co .... Model Bits µs kHz1 Int!Ext2 Bits3 Options Range Page Comments 

AD7821 8 0.66 IOO 0-5 V, Ext 8, µP 2, 3, 4, 5, 6 C, I c CMOS, Bipolar or Unipolar Operation 
PM-0820 8 1.3 6.4 +5 V, Ext 8, µP 2, 3, 5, 6 I, M p CMOS, Half-Flash, Low Power 
AD7569 8 2 200 Int 8, µP 2, 3, 4, 5, 6 C,I,M c CMOS, Complete 1/0 Port with DAC, 

ADC, SHA, Amps and Reference 

:E 
AD7669 8 2 200 Int 8, µP 2, 5, 6 C,I,M c CMOS, Complete 110 Port with 2 DACS, 

::r ADC, SHA, Amps and Reference 
(I) AD7820 8 2 7 0-5 V, Ext 8, µP 2; 3, 4, 5, 6 C, I, M c CMOS, 8-Bit Sampling ADC ::s 
0 AD7769 8 2.5 200 Ext 8, µP 2, 5 C, I c CMOS, Two-Channel ADC/DAC with 
0 ::s Output Amplifiers 
!il" AD7824 8 2.5 10 0-5 V, Ext 8, µP 2, 3 C,I, M c CMOS, 4 Channel, 8-Bit Sampling ADC n 
5· AD7828 8 2.5 IO 0-5 V, Ext 8, µP 2, 3, 4, 5 C,I,M c CMOS, 8 Channel, 8-Bit Sampling ADC 

<O AD7575 8 5 50 1.23 v, Ext 8,µP 2, 3, 4, 5 C,I,M c CMOS, Low Cost (/) 

c: ADC-908 8 6.0 -10 V, Ext 8, µP 2, 3, 4, 6 C,I,M p CMOS, +5 V Operation, Fast -0 
"2. AD670 8 10 Int 8, µP 1, 2, 4, 5 C,I,M c Single Supply, Including In-Amp and 
iii" Reference _;n 

AD7576 8 IO 1.23 V, Ext 8, µP 2, 3, 4, 5 C, I, M c CMOS, Low Cost 
(/) 

~ PM-7574 8 15.0 -IO V, Ext 8, µP 2, 3,4, 6 C,I,M p CMOS, +5 V Operation 
'< AD570 8 25 Int 8 I C,M c 
0 AD673 8 30 Int 8, µP I, 2, 5 C,M c c: 
(/) AD7581 8 66.7 -5 V-(-15 V), Ext 8, µP 1, 2 C, I c CMOS 8-Bit ADC DI 
:E AD579 IO 1.8 10 V, Int 10/Serial 1 C, I c High Speed with Low Power - ADC-910 10 6.0 2.5-10 V, Ext 8, µP 3 C,I,M p Bipolar, Fast with Byte Output 5· 

0 AD7579 10 18.5 25 2.5 V, Ext 8, µP 2, 3, 4, 5 C,l,M c CMOS, Low Cost IO-Bit Sampling ADC 
AD7580 10 18.5 25 2.5 V, Ext 10, µP 2, 3, 4, 5 C,I,M c CMOS, Low Cost IO-Bit Sampling ADC 

~ AD571 10 25 Int IO 1 C,M c 
CJ) AD573 10 30 Int 8/10, µP 1, 2, 5 C,M c Complete IO-Bit ADC 
-I m ADS75 10 30 Int Serial 1, 2 C,M c Complete 10-Bit ADC with Serial Output 
:II AD9005 12 0.1 38000 Int 12 8 C,M c Complete 12-Bit ADC with T/H, Reference · 

and Timing Circuitry 
*AD671-500 12 0.5 5 V, Ext 12 1, 2 C,M SF-64 12-Bit 500 ns Monolithic ADC 
*AD671-750 12 0.75 5 V, Ext 12 1, 2 C,M SF-64 12-Bit 750 ns Monolithic ADC 

AD9003 12 1 10000 Int 12 8 c c 12-Bit, 1 MSPS ADC; Single 40-Pin DIP 
*AD7586 12 1 500 -4 V, Ext 12, µP 1, 2, 5 C, I SF-65 CMOS 12-Bit, 1 MHz ADC 
*AD7886 12 1 350 Ext 12, µP 1, 2, 10 C, I SF-65 CMOS 12-Bit, 750 kHz Sampling ADC 
AD578 12 3 10 V, Int 12 1 C,M c Complete, 3 µs, 12-Bit ADC 

*ADC-922 12 3 IO V, Ext 12, µP 3 l,M SF-66 Complete, 3 µs, 12-Bit ADC with User 
Selectable Input Range 

*AD7572A 12 3 Ext 8/12, µP 2, 3, 4, 6 C,I,M SF-64 Improved Version of Industry Standard 
*ADC-7573 12 3 5.25 V, Ext Serial 1, 2, 6 I,M SF-66 Complete, 3 µs, 12-Bit ADC in 8-Pin 

Mini-DIP 
I 
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Analog Devices 
I 

w 
N 

~r Int 
Conv SHA Reference Bus 

Res Time BW Voltage Interface Package Temp 
Model Bits µs kHzl Int/Ext2 Bits3 Options Range Page Comments 

AD7672 12 3 -5 V, Ext 12, µP 2, 3, 4, 5 C, l,M c CMOS, Unipolar or Bipolar, -12 V, +5 V 
Supply 

AD678 12 5 1000 5 V, Int 12, µP 1, 2, 5 C, I, M c BiMOS, High Impedance, High Bandwidth 
Sampling Input, 10 V Range, AC/DC 
Tested 

AD5240 12 5 6.3 V, Int 12 l, 8 C, I c Industry Standard 
AD7572 12 5 -5.25 V, Int 12, µP 2, 3, 4, 5 C,I, M c CMOS 12-Bit ADC 
AD1332 12 8 125 -5 V, Int 12, µP 1, 8 I c Complete 12-Bit 125 kHz Sampling ADC 

~ 
for Digital Signal Processing, On-Chip 
FIFO 

CD *AD7874 12 7.5 500 Int ( + 3 V)/Ext 12, µP 2, 3, 5 C, I, M SF-63 CMOS, Multiplexed Four Channel ADC ::I 

8 for ± 10 V Input Signals 
::I *AD7875 12 8 500 3 V, Int 8/12/Serial, µP 2, 3, 5 l,M SF-63 CMOS, Complete 12- Bit ADC liT n for Input Signals of +5 V s· *AD7876 12 8 500 3 V, Int 8/12/Serial, µP 2, 3, 5 I, M SF-63 CMOS, Complete 12- Bit ADC ID 

"' for Input Signals of ±10 V c 
"'O AD7870 12 8 500 3 V, Int 8/12/Serial, µP 2, 3, 4, 5 C, I, M c CMOS, 100 kHz Throughput, Serial, "'O 

i5' Parallel, or Byte Output 
_u; AD7878 12 10 500 3 V, Int 12, µP 2, 3, 4, 5 C, I, M c CMOS, 100 kHz Throughput, On-Chip 
"' FIFO; Serial, Parallel or Byte Output 
~ 
'< AD7772 12 10 x 5.25, Int Serial, µP 2, 3, 4, 5 C, I, M c CMOS, Serial Output 12-Bit ADC 
0 *AD1674 12 10 10 V, Int 8/12, µP 1, 2 C, I, M SF-62 Complete, AD574 Pinout Compatible c 

"' Sampling Input 
~ AD ADC84/85 12 10 6.3 V, Int 12 l C, I, M c Industry Standard 
;:+' *AD7880 12 12 33 5 V, Ext 12 2, 3, 6 I SF-66 12-Bit Single Supply Sampling ADC s· 
5 ADC-912 12 12.5 -5 V, Ext 12, µP 2, 3, 6 C,M p CMOS, Low Transition Noise 

AD5210 12 13 - 10 V, Int/Ext 12 l I, M c Industry Standard (AD52ll/12/14/15) 
~ AD674A 12 15 .10 V, Int 8/12, µP 1 C,M c Complete 12-Bit ADC 
(/) AD368 12 15 ~1000 6.3 V, Int 12 1 I, M c Complete 12-Bit ADC with Programmable -I m Gains of 1, 8, 64, 512 JJ 

AD369 12 15 ~1000 6.3 V, Int 12 1 I c Complete 12-Bit ADC with Programmable 
Gains of 1, 10, 100, 500 

ADS72 12 25 10 V, Int 12 1, 8 I, M c 12-Bit Successive Approximation ADC 
AD ADC80 12 30 6.3 V, Int 12 1 I c Industry Standard 
AD574A 12 35 10 V, Int 8/12, µP 1, 2, 4, 5 C,M c Complete ADC with Reference and Clock 

@ ADS200 12 so -10 V, Int/Ext 12 l I,M c Industry Standard (AD5201/02/04/05) 

0 AD7578 12 100 5 V, Ext 12, µP 1, 2 C, I, M c CMOS, 1 LSB Total Unadjusted Error 

!:: 1X indicates that the internal SHA bandwidth is not specified in kHz. 

> 2Ext indicates external reference with the range of voltages listed where applicable. Ext (M) indicates external reference with multiplying capability. Int indicates reference is internal. A voltage value is given if 
UJ the reference is pinned out. 
-I 3This column.lists the data format for the bus with "µP" indicating microprocessor capability-i.e., for a 12-bit converter 8/12, µP indicates that the data can be formatted for an 8-bit bus or can be in parallel 
m (12 bits) and is microprocessor compatible. ::a Boldface Type: Product recommended for new design . .. *New product since the publication of the most recent Databooks. co co .. 
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Res 
Model Bits 

AD7582 12 
AD679 14 

AD779 14 

AD7871 14 
AD7872 · 14 

ADC1131 14 
ADC1130 14 

DASl1S2 14 
DASl1S7 14 
DAS1153 lS 
DASl1S8 lS 
AD1377 16 

AD1376 16 

*AD1378 16 

AD1380 16 

ADCl140 16 

AD ADC71 16 
AD ADC72 16 
DASl1S9 16 

*AD7701 16 
'AD1170 18 

*AD7703 20 
AD1175K 22 

Int 
Conv SHA Reference 
Time BW Voltage 
µs kHz' Int/Ext2 

100 5 V, Ext 
10 1000 5 V, Int 

10 1000 5 V, Int 

10 500 3 V, Int 
10 500 3 V, Int 

12 Int 
2S Int 

40 x 10 V, Int 
SS x 10 V, Int 
so x 10 V, Int 
SS x 10 V, Int 
10 x Int 

15 Int 

17 Int 

20 900 Int 

3S 10 V, Int 

so 6.3 V, Int 
50 6.3 V, Int 
SS x 10 V, Int 
N/A 10 Hz Ext (2.5 V) 
1000 5 V, Int 
N/A lOHz 2.5 V, Ext 
50ms 6.95 V, Int/Ext 

Analog-to-Digital Converters 

Bus General Purpose ADCs 
Interface Package Temp 
Bits3 Options Range Page Comments 

12, µP 1, 2, 4, 5 C,I,M c CMOS, 1 LSB Total Unadjusted Error 
8, µP 1, 2, 5 C,I,M c BiMOS, High Impedance, High Bandwidth 

Sampling Input, 10 V Input Range, 
AC/DC Tested 

14, µP 1, 2, 5 C,I,M c BiMOS, High Impedance, High Bandwidth 
Sampling Input, 10 V Input Range, 
AC/DC Tested 

8/14/Serial, µP 2, 3, 4, 5 C,I,M c CMOS, 14-Bit Complete Sampling ADC 
Serial 2, 3, 6 C,l,M c CMOS, 14-Bit Complete Sampling Serial 

ADC in 16-Pin DIP 
14 Module c c 14-Bit, High Speed ADC 
14 Module c c 14-Bit, High Speed ADC 

16 Module I c 14-Bit High Accuracy Sampling ADC 
16 Module I c Low Power, 14-Bit Sampling ADC 
16 Module I c IS-Bit High Accuracy Sampling ADC 
16 Module I c Low Power, 15-Bit Sampling ADC 
16, Serial 1 c c Complete, High Speed 16-Bit ADC 

Operation over -25°C to +85°C 
16, Serial 1 c c Complete 16-Bit Converter; Industry 

Standard Pinout 
16, Serial 1 M SF-64 Complete 16-Bit Converter; MIL Temp 

Range; Industry Standard Pinout 
16, Serial 1 c c Low Cost, 16-Bit Sampling ADC 

Operation over -55°C to +85°C 
Temperature Range 

16 Module c c 16-Bit ADC, Operates over -2S°C 
to +8S°C Temperature Range 

16 l, 8 c c Industry Standard 
16 1, 8 C, I c Industry Standard 
16 1 I c Low Power, 16-Bit Sampling ADC 
Serial, µP 2, 3, 6 I,M SF-65 16-Bit Sigma Delta ADC 
8 1 c c 7 to 22-Bit Programmable Integrating ADC 
Serial 2, 3, 6 I,M SF-65 20-Bit Sigma Delta ADC 
8 Module c c High Accuracy, 22-Bit Integrating ADC 

Analog Devices 
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Analog Devices 

High Speed ADCs 

Full 
Throughput Power 
Rate BW Reference Bus 

Res MSPS MHz Voltage Interface Package Temp 
Model Bits min typ lnt/Ext2 Bits3 Options Range Page Comments 

AD9006 6 470 250 (min) ±1 V, Ext 6, µ.P 4, 12 C,M c 470 MSPS, 6-Bit ADC; 8.5 pF Input 
Capacitance 

AD9016 6 470 250 (min) ±1 V, Ext 6, µ.P 4, 12 C,M c 470 MSPS, 6-Bit ADC ~ith On-Board 
Demultiplexing Circuitry 

AD9000 6 50 20 0.5-2 V, Ext 6 1, 3 C,M c MIL-STD-883, Rev. C, Devices Available; 
Low Error Rate 

AD9028 8 300 250 -2 V, Ext 8 4 .C,M c 300 MSPS, 8-Bit ADC, Guaranteed Dynamic 
Performance 

AD9038 8 300 250 -2 V, Ext Dual 8 4 C,M c 300 MSPS, 5-Bit ADC with On-Board 
1 :2 Demultiplexed Data Outputs 

AD770 8 200 250 ±2 V, Ext 8 1 C,M c High Bandwidth, Error Correction 
AD9002 8 125 115 0.1-(-2.1) Ext 8 1, 4 I, M c Single Supply, Low Power, Low Input 

(Sm. Sig.) Capacitance, MIL-STD-883, Rev. C 
Device Available 

AD9012 8 75 180 -2 V, Ext 8 3, 4 I, M c TTL Compatible Outputs 
AD9048 8 35 15 -2 V, Ext 8, µ.P 2, 3, 5, 12 C,M c 35 MSPS, 8-Bit Video ADC, 16 pF Input 

Capacitance 
AD9502 8 13 7.5 Int 8 8 I c RS-170 Video Frame Grabber; Digitizes 

RS-170, NTSC, PAL Signals 
*AD9078 8 25 30 Int 8 1, 2, 6 c SF-68 Low Cost, 8-Bit Video Converter 
*AD9058 8 60 150 +2, Int 8 1, 5, 14 C,M SF-68 Dual 8-Bit, TTL Outputs 
*AD9020 10 60 150 ±1.75, Ext 10 4, 12 C,M SF-67 Fastest 10-Bit TTL Monolithic 
*AD9060 10 75 150 ±1.75, Ext 10 4, 12 C,M SF-67 Fastest 10-Bit ECL Monolithic 

~X indicates that the internal SHA bandwidth is not specified in kHz. 
·Ext indicates external reference with the range of voltages listed where applicable. Ext (M) indicates external reference with multiplying capability. Int indicates reference is internal. A voltage value is given if 
the reference is pinned out. 

'This column lists the data format for the bus with "µP" indicating microprocessor capability-i.e., for a 12-bit converter 8/12, µP indicates that the data can be formatted for an 8-bit bus or can be in parallel 
(12 bits) and is microprocessor compatible. 

Boldface Type: Product recommended for new design. 
*New product since the publication of the most recent Databooks. 
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Res # 
Conv 
Time 

Model Bits Chan µs 

AD7769 8 2 2.5 

AD7824 8 4 2.5 
AD7828 8 8 2.5 
AD7581 8 8 66.7 

*AD1341 12 16 6.67 

i I *AD7874 12 4 7.5 
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AD1334 

AD363R 
AD364R 
AD7582 

12 4 15 

12 16 40 
12 16 50 
12 4 100 

SHA 
BW 

Reference 
Volt 

kHz Int/Ext 1 

200 Ext 

10 0-5 V, Ext 
10 0-5 V, Ext 

-10 V, Ext 
IO V, Int 

500 Int ( + 3 V)/Ext 

235 -5 v, Int 

IOV,Int 
IOV,Int 
4 V-6 V, Ext 

Bus 
Interface 
Bits2 

8,µP 

8, µP 
8, µP 
8, µP 
16, µP 

12, µP 

12, µP 

12, µP 
12, µP 
12, µP 

Package Temp 
Options Range 

2, 5 c 

2, 3 C, I, M 
2, 3, 4, 5 C, I, M 
1, 2 C. I 
12 C,M 

2, 3, 5 C, I, M 

1 I, M 

I C,M 
I C,M 
1, 2, 4, 5 C, I, M 

Analog Devices 

Analog-to-Digital Converters 

Page 

c 

c 
c 
c 
SF-68 

SF-63 

c 

c 
c 
c 

Multiplexed ADCs 

Comments 

CMOS, Analog 1/0 Port with 2-Channel ADC 
for ± 10 V Input Signals 
CMOS, On-Chip Track-Hold 
CMOS, On-Chip Track-Hold 
CMOS 
High Speed, 16-Channel Programmable 
12-Bit DAS with 25 ns Bits Interface 
CMOS, Multiplexed Four-Channel 
ADC for ± 10 V Input Signals 
Four-Channel 65 kHz 12-Bit Sampling ADC 
for Digital Signal Processing, On-Chip FIFO 
High Speed, 16-Channcl. 12-Bit DAS 
16-Channcl, 12-Bit DAS with Three-State Buffers 
CMOS, 1 LSB Total Unadjusted Error 
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Analog Devices 

V/F and FN Converters 

Voltage-to-Frequen.cy Converters 

FS 
Calib 

Full-Scale Linearity Error Input 
Frequency o/o o/o Output Range Package Temp 

Model MHz max typ Format v Options Range Page Comments 

AD652 2 0.005--0.05 0.25-0.5 Pulse Train 0 to 10 3, 5 C,l,M c Synchronous, Multiple Input Ranges, 
0 to -10 Low Nonlinearity 
±5 

AD650 1 0.005--0.1 S-:-10 Pulse Train -10 to 0 1, 2, 5 C,l,M c Low Nonlinearity 
AD654 0.5 0.1--0.4 10 Square Wave 0 to (Vs-4) 2, 6 c c Single Supply, Low Cost 
ADVFC32 0.5 0.01--0.2 5 Pulse Train 0 to 10 2, 7 C,I,M c Industry Standard 
AD537 0.15 0.07--0.25 5 Square Wave -Vs to (+Vs-4) 1, 7 C,M c 

Frequency-to-Voltage Converters 
Response 

Input Linearity Time 
Range o/o ms Package Temp 

Model kHz max typ Options Range Page Comments 

451 0 to IO 0.03-0.008 4 Module I N Complete, No External Components 
453 0 to 100 0.03-0.008 0.8 Module I N Complete, No External Components 
AD650 0 to 1000 0.005--0.1 - 1, 2, 5 C,I,M c Low Nonlinearity 
ADVFC32 0 to 500 0.01-0.2 -· 2, 7 C, I, M 0 Industry Standard 

'Ext indicates external reference with the range of voltages listed where applicable. Ext (M) indicates external reference with multiplying capability. Int indicates reference is internal. A voltage value is given if 
the reference is pinned out. . • 

·~This column lists the data format fo~ the bus with "µP" indicating microprocessor capability-i,e., for a 12-bit converter 8/12, µP indicates that the data can.be formatted for an 8-bit bus or can be in parallel 
\12 bits) and is microprocessor compatible. 

Boldface Type: Product recommended for new design. 
*New product since the publication of the most recent Databooks. 



~I Synchro and Resolver Converters 
~ 

Synchro, Resolver, Inductosyn t and L VDT-to-Digital Converters Cb 
-I 
m Tracking Rate Reference :D Res Input Accuracy Options Frequency Input Package Temp - Model Bits Format' arc mins revs/sec2 Options Hz Isol Options Range Page Comments 
CD 
CD SDC/RDC1741 12 S,R ±15.3 18 400, 2.6 k Yes 8 C,M c Tristate, Latched Output - Internal Transformer Isolation 

SDC/RDC1742 12 S,R ±8.5 18 400, 2.6 k Yes 8 C,M c Tristate, Latched Output 
~nternal Transformer Isolation 

AD2S81A3 12 I, R ±304 260 400-+20 k No I c c Monolithic, User Selectable 
Dynamic Characteristics, High 

~ 
Tracking Rate, Quality Velocity 

::::r Output, Class 2 ESD 
(!) SDC/RDC1740 14 S,R ±5.3 12 400, 2.6 k Yes 8 C,M c Tristate, Latched Output 
:> 

Internal Transformer Isolation 0 
0 2S54 14 LVDT ±0.0065 360 LSB/ms6 360-+5 k No 8 C,M c Direct Ratiometric Conversion :> 
ii of L VDT Signal, Selectable 
n Input Gain. No External Trims 5· 
IC 2S56 16 LVDT ±0.0064 360 LSB/ms6 360-+5 k No 8 C,M c Direct Ratiometric Conversion 

Cl> of L VDT Signal, Selectable c 
"O Input Gain. No External Trims "O 
a;· 2S58 16 LVDT ±0.0035 680 LSB/ms6 7k-+llk No 8 C,M c Direct Ratiometric Conversion 
_;;; of LVDT Signal, High Gain, 
Cl> Ultra-Linear 
Ill 

AD2S80A3 16, 14, I, R ±2, ±4, ±8 10408 50-20 k No I C,M c Monolithic, User Selectable '< 
'< 12, 107 Dynamic Characteristics, and 0 
c Resolution High Tracking Rate 
Cl> 

~ and Quality Velocity Output, 

;::+" Class 2 ESD 
5· AD2S82A3 16, 14, I, R ±2, ±4, ±8 10408 50-20 k No 5 c c Monolithic, User Selectable 

() 12, 107 Dynamic Characteristics, and 

~ 
Resolution High Tracking Rate 
and Quality Velocity Output, 

U> Class 2 ESD -I 
m 2S50 11 LVDT ±0.0255 200 LSB/ms6 400, I k-+10 k No I, 8 C,M c Direct Conversion of L VDT 
:0 Signal, No External Trims 

Required, Tristate Output 
*AD2S34 14 R ±2.6, ±4.0 20, 48 0.4, 2.6, 4.0 k No 12 M SF~9 Dual Channel Resolver-to-Digital 

Converter with On-Board Oscillator. 
No External Trims 

*AD2S46 16 S,R ±1.3, ±2.6 12 0-+2.6 k No I M SF~9 16 Bit Resolver/Synchro-to-
Digital Converter, 1.3 arc min 
in a 28-Pin DIP Ceramic 
Package. No Externat Trims. 

*AD2S44 12 S, R ±2.6,9 ±4.0, 20 0.4-+2.6 k No 8 M SF~9 Dual Channel Resolver/ 
±5.2 Synchro-to-Digital Converter 

with Loss of Track Detection. 
No External Trims. 

I 
w 
N w w 

Analog Devices 
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Analog Devices 

Reference 
Load Frequency 

Res Output Accuracy Driving Options 
Model Bits Format1 arc mins Capability Hz 

DRC1745 14 RIO ±2, ±411 2.0VA12 dc·-+2600 

*AD2S65 14 R ±2, ±411 

DRC1746 16 R10 ±2,±4n 2.0VA12 

*AD2S66 16 R ±1, ±2, ±411 - dc~2600 o~3.4 o~.s 

Model 

5872 

5870 

Description 

Reflsolation for 2880/81/82 

8igrutl Isolation for 2880/81/82 

Frequency 
Hz 

360 to 
3000 
360 to 
3000 

Accuracy 
arc mins 

Ni A 

±0.33 (typ) 
±1.5 (max) 

'S = Synchro; R = Resolver; I = Inductosyn. 
2Revs/sec equivalent to pitches/sec in the case of an Inductosyn; in general higher reference frequency 
options have higher tracking rates. 

'Die Revision. 
'Consult data sheet. 
'L VDT converter accuracy given as % full-scale linearity. 
6Slew Rate (min). 
7Resolution is user selectable. 
"Depends on resolution selected. 
0 ±2.6 arc min only available over 0°C to 70°C. 

Use Ext.~ 
1680 and STM 
1683 Trans· 
former 

Use Ext.~ 
. 1680 and STM 

1683 Transformer 

I 

8 C,M N Digital-to· Resolver 
Converter. Auto· 
nulling (AN) Option 

Input Transformers 
Input Voltage 
Options Package 
V rms13 Options 

11.8, 26, 115 Module 

11.8, 26, 90 Module 

Package 
Size 
Inches (mni) 

1.12 x l.12 x 0.4 
(28.S x 28.5 x 10.2) 
2.25 x l.12 x 0.4 
(57.0 x 28.5 x 10.2) 

Page 

c 

c 

10Synchro format output with external output transformer STMI683. 
"Depends on option. · 
12Can be used with pulsating power s_upply for reduced dissipation. 
13Synchro and resolver format available on all models. 
Boldface type: product recommended for new design. 

*New prOduct since the publication of the most recent Databooks. 

tinductosyn•is a registered trademark of Farrand Industries, Inc. 
'TransZo~b is a trademark of General Semiconductor Industries, Inc. 



~I Sample/Track-Hold Amplifiers 

~ Acquisition Aperture Aperture Droop 
-t Specified Time Time Jitter Rate m :a Accuracy µ.s ns ns µ.V/µ.s Package Temp .... Model % max typ typ max Options Range Page Comments co co AD1154 0.00076 5.0 80 0.15 0.1 13 C, I c Low Cost 16-Bit Accurate, High Speed Amplifier .... 

AD386 0.00076 4.1 12 0.040 0.1 1 C,M c High Resolution, High Speed Track-and-Hold Amplifier 
AD389 0.003 2.5 30 0.4 0.1 1 C, I c High Resolution Track-and-Hold Amplifier 
HTC-0300A 0.01 0.1 6 0.05 0.5 1 I,M c Ultrahigh Speed Track-and-Hold Amplifier 

*AD781 0.01 0.9 20 0.1 1 2, 3, 6 C,l,M SF-70 Complete 900 ns Sample-and-Hold Amplifier 

~ 
*AD682 0.01 0.9 20 0.1 1 2, 3 C,I,M SF-70 Two-Channel 900 ns Sample-and-Hold Amplifier 
AD684 0.01 1.0 20 0.1 1 3 C,I,M c Quad, Monolithic 1 µ.s SHA 

(1) 

AD346 0.01 2.0 60 0.4 0.5 l C,M c High Speed Sample-and-Hold, Industry Standard :::J 
n 

AD585 0.01 3.0 35 0.5 1 3, 4, 5 C,l,M c High Speed, Precision. On-Board Hold Cap 0 
:::J 

S' SMP-10 0.01 3.5 50 1 0.02 3 C,M p Low Droop Rate, High Sample/Hold Current Ratio g._ 
SMP-11 0.01 3.5 50 1 0.2 3 C,l,M p Low Droop Rate, Fast Hold Mode Settling Time :::J cc ADS83 0.01 5.0 so 5 1 c c 5 µs SHA 

"' c: *SMP-04 0.01 7.0 - - 0.025 2, 3, 6 I,M SF-71 CMOS, Quad Sample-and-Hold Amplifier "C 
"C 

SMP-81 0.045 3.5 50 I 2.0 3 I p High Accuracy, Fast Acquisition for PCM Encodes . i5' 
jl HTS-0010 0.10 0.019 2 0.005 1 C, I c Ultrahigh Speed Track-and-Hold Amplifier 

"' HTS-0025 0.10 0.035 5 0.02 1 C, I c Ultrahigh Speed Track-and-Hold Amplifier 
~ 
'< ADS82 0.1 6.0 200 15 1, 8 C,M c Low Cost, 15 µs 
0 *SMP-08 0.1 7.0 - 0.02 2, 3, 6 l,M SF-71 Octal, Sample-and-Hold with Multiplexed Input c: -
"' ~ -5· 
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Leakage 
Current RoN 
nA n 

Model Function max max Latched 

ADG201HS Quad SPST 1 so 

ADG201A Quad SPST 1-2 90 
AD9202A Quad SPST 1-2 90 
ADG221 Quad SPST 1-2 90 x 
ADG222 QuadSPST 1-2 90 x 
AD7SlODI QuadSPST S-10 100 
AD7SUDI QuadSPST S-10 100 
AD7S90DI Quad SPST s 90 x 
AD7S91DI Quad SPST s 90 x 
ADG2UA Quad SPST s us 
ADG212A Quad SPST s us 
AD7Sl2DI DualSPDT S-10 100 
AD7S92DI DualSPDT s 90 x 

Leakage 
Current RoN 
nA n 

Model Function max max 

SW·Ol QuadSPST 1.0 100 
SW-02 QuadSPST 1.0 100 
SW-06 QuadSPST 2.0 80 
'sw-201 QuadSPST 10.0 150 
SW-202 Quad SPST 10.0 lSO 
SW·7Sl0 QuadSPST 1.0 7S 
SW-7Sll QuadSPST 1.0 7S 
SSM-2402 Du81SPST 10.0 8S 
SSM-2412 DualSPST 10.0 8S 

Boldface Type: Product recommended for new design. 
. *New product since the publication of the most recent Databooks . 

Analog Devices 

Analog Switches 8t Multiplexers 

CMOS Switches 

Package Temp 
Options Range Page Comments 

2, 3, 4, S, 6 C,I,M c CMOS, High-Speed Quad Switch. 44 V Supply 
Maximum Ratings 

2, 3, 4, S, 6 C,I,M c CMOS, 44 V Supply Maximum Ratings 
2, 3, 4, S, 6 C,I,M c CMOS, 44 V Supply Maximum Ratings 
2, 3, 4, S, 6 C,I,M c CMOS, Latched Input, 44 V Supply Maximum Ratings 
2, 3, 4, s C,1,¥ c CMOS, Latched Input, 44 V Supply Maximum Ratings 
2, 3, 4, s C,M c DiCMOS, Dielectrically Isolated 
2, 3, 4, s C,M c DiCMOS, Dielectrically Isolated 
2, 3, 4, s C,I,M c DiCMOS, Latched, Dielectrically Isolated 
2, 3, 4, s C,I,M c DiCMOS, Latched, Dielectrically Isolated 
2, S, 6 c c CMOS, Low Cost, 44 V Supply Maximum Ratings 
2, S, 6 c c CMOS, Low Cost, 44 V Supply Maximum Ratings 
2, 3, 4, s C,M c DiCMOS, Dielectrically Isolated 
2, 3, 4, s C,M c DiCMOS, Latched, Dielectrically Isolated 

Bipolar JFET Switches 

Package Temp 
Options Range Page Comments 

3 I p Bipolar JFET, Improved DG201 
3 I p Bipolar JFET, Improved DG202 
2, 3, 4, 6 l,M p Bipolar JFET, Improved LFU333/13333 
2, 6 I p Bipolar JFET, Improved Low Cost DG201 
2, 6 I p Bipolar JFET, Improved Low Cost DG202 
3, 4 l,M p Bipolar JFET, Improved Hl·7Sl0 
3 l,M p Bipolar JFET, Improved HI-7Sll 
2, 6 I p "Clicldess" Bilateral Audio Switching 
2, 6 I p Fast, Dual Audio Switch 
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Model 

ADG506A 
ADG526A 
ADG507A 
ADG527A 
ADGS08A 
ADG528A 
AD7501 
AD7503 
ADG509A 
ADG529A 
AD7502 

Leakage 
Current 
nA 

Function max 

16:1 1 
16:1 1 
Dual 8:1 1 
Dual 8:1 1 
8:1 1 
8:1 1 
8:1 1-S 
8:1 1-S 
Dual 4:1 1 
Dual 4:1 1 
Dual 4:1 1-S 

Model Function 

MUX-08 8:1 
MUX-16 16:1 
MUX-24 Dual 4:1 
MUX-28 Dual 8:1 
MUX-88 8:1 

Model Function 

AD9300 4:1 

Analog Switches & Multiplexers 

Analog CMOS Multiplexers 

RoN 
n Package Temp 
max Latched Options Range Page Comments 

280 2, 3, 4, 5, 6 C,l,M c Superior Second Source to DG506A 
280 x 2, 3, 4, 5, 6 -C, I, M c Superior Second Source to DG526A 
280 2, 3, 4, 5, 6 C,I,M c Superior Second Source to DG507 A 
280 x 2, 3, 4, 5, 6 C,I,M c Superior Second Source to DG527 A 
300 2, 3, 4, 5, 6 C,I,M c Superior Second Source to DG508A 
300 x 2, 3, 4, 5 C,I,M c Superior Second Source to DG528A 
300 2, 3, 4 C,M c 
300 2, 3, 4 C,M c 
300 2, 3, 4, 5, 6 C,I,M c Superior Second Source to DG509A 
300 x 2, 3, 4, 5 C, 1,M c Superior Second Source to DG529S 
300 2, 3, 4 C,M c 

Analog Bipolar JFET Multiplexers 
Leaka - ge 
Current RoN 
nA n Package Temp 
max max Options Range Page Comments 

1.0 300 2, 3, 4, 6 C,I,M p Improved DGS08 
1.0 380 2, 3, 4, 5 I,M p Improved DGS06 
1.0 300 2, 3, 4, 6 C,I,M p Improved DGS09 
1.0 380 2, 3, 4, 5 I,M p Improved· DGS07 
100 400 3 I p 8-Channel Telecom Multiplexer 

Video Multiplexer 
Full Power Crosstalk 
BW Rejection 
MHz F=lO MHz Package Temp 
min dB Options Range Page Comments 

30 75 3,4 C,M c Wideband Video Mux 

Analog Devices 
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• 
Initial Temp 

Output Accuracy Stability 
Voltage %FS ppmf'C 

Model v max max 

ADS89 +I.235 1.2-2.8 IO-IOO 
*AD680 +2.S 0.2.:..0.6 20-25 
ADS80 +2.S 0.4-3 I0-85 
AD1403 +2.5 0.4-1 25-40 
REF-43 +2.S 0.6-I I0-25 
REF-03 +2.S 0.6 50 
ADS86 +s 0.05-0.4 5-25 
REF-02 +s 0.3-0.S 8.5-25 
ADREF02 +s 0.3-0.S 8.5-25 
REF-OS +s 0.3-0.6 8.5-25 
AD689 +8.I29 0.05-0.2 5-25 
AD2710 +10 0.01 1-5 
AD2700 +10 0.025--0.05 3-10 
ADS87 +IO O.OS--0.I 5-20 
ADS8I +IO O.OS--0.3 5-30 
REF·OI +IO 0.3-0.S 8.5-25 
ADREFOI +10 0.3-0.S 8.5-25 
REF-IO +IO 0.3-0.6 8.5-25 
AD27I2 ±IO O.OI 1-5 

*AD688 :!:IO 0.02--0.05 1.5-6 
AD2702 :!:IO 0.02S--O.OS 3-10 
AD270I -IO 0.025--0.05 3-IO 
REF-08 -IO, -I0.24 0.3-0.4 50-IOO 
ADS88 Selectable 0.01--0.03 1.5-6 
ADS84 Selectable . 0.05--0.3 5-30 

Boldface Type: Product recommended for new design. 
*New product since the publication of the most recent Databooks. 

Analog Devices 

Voltage References 

Package Temp 
Options Range Page Comments 

7 C,M c Two Terminal, 1.2 V Reference 
2, 6, I6 C, I N Low Cost, Low Power 2.5 V Reference 
7 C,M c Precision, Three Terminal, 2.5 V Reference 
2 c c Second Source, 2.5 V Reference 
2, 3, 6, 7 I p Precision Bandgap Reference 
2, 6 I p Low Cost Bandgap Reference 
3, 6 C,M c Precision, Buried Zener S V Reference 
2, 3, 4, 6, 7 C,I,M p Precision Bandgap Reference 
3 C,M c S V Reference 
7 M p Guaranteed Long Term Stability 
3 C,M c Precision, 8.I92 Volt Reference 
2 c c Ultrahigh Precision IO V Reference 
1 C,M c Very High Precision 10 V Reference 
3,6 C,M c Precision Buried Zener IO V Reference 
7 C,M c Three Terminal IO V Bandgap Reference 
2, 3, 4, 6, 7 C,I,M p Precision Bandgap Reference 
3 C,M c 10 V Reference 
7 M p Guaranteed Long Tenn Stability 
2 c c Ultrahigh Precision :!:IO V Reference 
3 I,M SF-7I High Precision Monolithic ± 10 V Reference 
I C,M c Very High Precision ±10 V Reference 
1 C,M c Very High Precision - IO V Reference 
2, 3, 6 I,M p General Purpose Buried Zener Reference 
1, 3 C,I,M c Ultrahigh Precision, Monolithic Programmable Reference 
4, 7 C,M c Precision, Programmable Bandgap Reference 
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Prop 
Delay 
ns 

Model max 

AD96685 3.5 
AD96687 3.5 
AD9696 4.5 
AD9698 4.5 
CMP-404 5.0 
CMP-08 9.5 
AD790 45 
CMP-05 55 
CMP-01 180 
CMP-02 270 
CMP-04 300 typ 

Model 

MAT-01 
MAT-02 
MAT-03 
MAT-04 
SSM-2210 
SM-2220 

Vos 
Dispersion mV 
ps Logic max 

50 ECL 2 
50 ECL 2 
100 TTL 2 
100 TTL 2 
- TTL 1.0 
- ECL 2.5 
- TTL 0.25-1 
- TTL 0.6 
- TTL 0.8 
- TTL 0.8 
- TTL 1.0 

Vos TCV0 s 
Max Max 

Type µV µVl°C 

Dual NPN 100 0.5 
Dual NPN 50 0.1 
Dual PNP 100 0.5 
Qual NPN 200 1 
Dual NPN 200 1 
Dual PNP 200 1 

Comparators 

Package Temp 
Options Range Page Comments 

3, 4, 5, 6, 7 l,M L Ultrafast 
3, 4, 5, 6 I,M L Dual AD96685 
2, 3, 6, 7, 12 C,M L Single Comparator 
3, 6, 7, 12 C,M L Dual Comparator 
3 1,M p Quad Low Power Precision Comparator 
3 l,M p High Speed with ECL Outputs 
2, 3, 6 C,I,M L Fast, Precise Single Supply 
2, 3, 6, 7 1,M p High Speed Precision Comparator 
2, 3, 7 C,M p Fast Precision Comparator 
2, 3, 7 C,M p Low Input Current Precision Comparator 
2, 3, 6 I,M p Quad Low Power Precision Comparator 

Matched Transistors 

.ihFE en 
hFE max max Package Temp 
Min1 % nV/YHz2 Options Range Page Comments 

500 3 7.5 7 M p Low Cost 
500 2 1 4, 7 I,M p Low Noise 
100 2 1 4, 7 I,M p Low Noise 
300 2 2.5 2, 3, 6 l,M p Low Cost 
300 5 1 2, 6 I p Low Cost, Audio 
80 6 1 2, 6 I p Low Cost, Audio 

Analog Devices 



Analog Devices 

ii Operational Amplifiers 

Low Noise Amplifiers 
Voltage Voltage Current 
Noise Noise Noise 
en en In± In- Settling 
typ typ typ Ia Vos GBW SR Time AcL 
lOklfz 1 kHz lklfz typ mV MHz V/p.s ns to % min· Package Temp 

Model nVvHZ nVvHZ pAvHZ nA typ typ typ typ VN Options Range Page Comments 

AD96ll 1.1 1.6 38/38 1000 o.s 280 1900 13-0.01 1 2 1,M N Ultrafast Settling, Wide Bandwidth 
AD9610 0.7 1.6 32/32 5000 0.3 100 3500 1--0.1 1 2 I,M L Wide Bandwidth, Fast Settling 

::: AD9617 1.3 2.0 45145 12000 0.5 190 1600 10--0.1 ±1 2, 3, 6, 12 C,l,M L Low Distortion, Wide Bandwidth 
::r AD9618 1.3 2.0 45145 10000 -0.S 160 1800 9-0.1 +s, -1 2, 3, 6, 12 C,I,M L Low Distortion, Wide Bandwidth 
CD 
::J AD829 - 2 1.5 3300 0.2 750 230 65--0.1 1 2, 3, 6 C,I,M L High Speed, Low Noise, Video Amp 
8 AD844 - 2 12/10 200 0.05 900 2000 IOO--O.l 1 2, 3, 6 I,M L Current Feedback Amplifier 
::J 

K AD846 - 2 6120 100 0.025 450 450 U0--0.01 1 21 3 I,M L Current Feedback, Precision 

s· AD849 - 3 - 3300 0.3 725 300 80--0.1 25 2, 3, 6 C,I,M L High Speed, Low Power 
(Q OP-27 3.5 3.0 0.4 10 0.01 8 2.8 - 1 2, 3, 4, 6, 7 C, I, M P Low Noise, Precision 
"' c AD OP-27 0.35 3 0.4/0.4 10 0.025 8 1.7 - 1 2, 3, 7 I,M L Low Noise, Precision 

"'O 
"'O OP-227 3.5 3 0.4 IO 0.02 8 2.8 - 1 3 C,I,M P Dual Matched Precision 
ffi' OP-37 3.5 3 0.4 IO 0.01 63 17 - 1 2, 3, 4, 6, 7 C, I, M P Fast, Precision AvcL ;e,5 _iii 

"' AD OP-37 0.08 3 0.4/0.4 IO 0.025 63 17 - s 2, 3, 7 l,M L Low Noise, Precision 
~ AD743 2.9 3.2 0.-007 0.15 0.1 4.5 2.8 - I 2, 3, 6 C,l,M L Ultralow Noise FET Input 
'< 

OP-270 3.6 3.2 0.6 s 0.01 s 2.4 1 2, 3, 4, 6 I,M p Dual Monolithic 0 -c 

"' SSM-2139 3.6 3.2 0.6 s 0.02 30 11 - 3 2 I p Dual Audio 

~ SSM-2134 5.5 3.5 0.6 350 0.3 10 13 - 3 2 I p Improved Replacement for "5534A" 
;::;: OP-470 3.8 3.2 0.4 6 0.1 6 2 - 1 2, 3, 4, 6 I,M p Quad Monolithic, Low Noise s· 

ADSS39 4 - 6000 2 1400 600 12-1 +5,-4 2, 3 C,M L Improved Replacement for NESS39 
0 -

AD840 - 4 - 3500 0.1 400 400 100--0.01 10 2, 3, 4 C,M L Wide Bandwidth, Precision 
~ OP-SO 5.5 4.5 0.23 1 0.01 25 3 - s 3 l,M p High Output Current 
en AD848 - s - 3300 0.2 175 300 100--0.1 s 2, 3, 6 C,I,M L High Speed, Low Power -I m OP-471 9 6.5 0.4 7 0.25 6.5 8 - 1 2, 3, 4, 6 l,M p Quad Monolithic, Fast lJ 

OP-271 16 7.6 0.6 4 0.075 s 8.5 - 1 2, 3, 4, 6 l,M p ·Dual Monolithic, Fast 
OP-61 16 3.4 1.7 130 0.1--0.2 200 45 300--0.01 10 2, 3, 4, 6 I,M p Wide Bandwidth 
AD645 8 9 0.610.6 0.0007 0.1 2 2 - 1 2, 7 C,I,M L FET Input, Low Ia 

'Ic =I mA 

~I 
2£..: :,- 100 Hz 
Boldface Type: Product recommended for new design. 
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Settling 
SR GBW Time 
V/µs MHz ns to% AcL min 

Model typ typ typ VN 

OP-44 23 120 200-0.l 3 
AD713 20 4 1000-0.01 1 
AD712 16 3 1000-0.01 1 
AD711 16 3 1000-0.01 1 

~ OP-42 10 58 800-0.01 1 
<D SSM-2131 10 50 900-0.01 1 
::J 

8 *OP-282 9.0 4 1500-0.01 1 
::J *OP-482 9.0 4 1500-0 .. 01 1 Iii g_ OP-16 8 25 900-0.l 1 
::J 

IQ OP-15 6 13 1200-0.1 1 
"' c: OP-215 5.7 18 900-0.1. 1 "Q 

"Q OP-249 4.7 22 900-0.01 1 16' 
_iil 

"' PM-156A 4.5 12 4000-0 .. 01 1 
~ 
'< OP-01 2.5 18 700-0.l 1 
0 
c: 

"' ~ ;::;: I Boldface Type: Product recommended or new design. 
~ *New product since the publication of the most recent Databooks. 
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Analog Devices 

Supply 
Vos fouT Current 
mV mA mA Package Temp 
typ min typ Options Range Page Comments 

0.3-1.5 20 6.5 3, 7 I, M p High Speed, Precision 
0.3 25 typ 10 2, 3, 7 C, I, M L Quad AD711 
0.3 25 typ 5 2, 3, 6, 7 C, I, M L Dual AD711 
0.3 25 typ 2.5 2, 3, 6, 7 C, I, M L Precision BiFET 
0.3-1.5 20 5.1 2, 3, 4, 6, 7 I, M p Precision, Fast Settling 
1.5 20 5.7 2, 6 I, M p Ultralow Distortion, Low Cost 
1 10 0.5 2, 3, 6 I SF-72 Dual High Speed, Low Power 
2 10 1.0 2, 3, 6 I SF-72 Dual High Speed, Low Power 
0.2-0.5 5.5 4.6 2, 3, 6, 7 C, I, M p Precision, Low Power 
0.2-0.5 5.5 2.7 2, 3, 6, 7 C, I, M p Precision, Low Power 
0.2-2 5.5 6 2, 3, 4, 6, 7 C, I, M p Dual Precision 
0.2-0.4 20 5.6 2, 3, 4, 6, 7 l,M p Dual Precision, Low Power, 

Low Distortion 
1 5 5 3, 4, 7 C,M p Improved Industry Standard 
0.3-2 6 1.6 2, 3, 7 C,M p Inverting, High Speed 



~I Operational Amplifiers 
I: 
~ Precision Amplifiers ... 
m Noise Slew CMRll :a 

Vos V0 sTC p.Vp-p GBW Rate la dB .... 
I p.V p.Vl°C 0.1-10 Hz MHz V/p.s nA f=lkHz Package Temp 
.... Model max max typ typ typ max typ Options Range Page Comments 

OP-177 lo-60 0.1-1.2 0.35 0.6 0.3 1.5-2.8 110 2, 3, 6 l,M p Highest Precision 
AD707 5-100 0.03-0.3 0.23 0.9 0.3 0.5-2.5 140 2, 3, 6, 7 C,l,M L Highest DC Precision 
AD708 5-90 0.03-0.3 0.23 0.9 0.3 0.5-2.5 140 2, 3, 6, 7 C,l,M L Dual AD707 
OP-77 25-100 0.3-1.2 0.35 0.6 0.3 2-2.8 105 2, 3, 4, 6, 7 C,l,M p Next Generation OP-07 

~ 
ADOP-07 25-100 0.6-2.5 0.35 0.6 0.17 2-12 95 2, 3, 6, 7 C,M L Improved Industry Standard 

CD 
OP-07 25-150 0.6-2.5 0.35 0.6 0.3 2-12 98 2, 3, 4, 6, 7 C,1,M p Low Offset Voltage 

::I OP-27. 25-100 0.6-1.8 0.08 8 2.8 40-80 125. 2, 3, 4, 6, 7 C,l,M p Low Noise, Precision 
8 ADOP-27 25-100 0.6-1.8 0.08 8 2.8 40-80 123 2, 3, 7 C,l,M L Ultralow Noise 
::I 

~- OP-37 25-100 0.6-1.8 0.08 63 17 40-80 125 2, 3, 4, 6, 7 C,l,M p Fast, Low Noise, Precision AvcL ~ 5 

::I ADOP-37 25-100 0.6-1.8 0.08 63 (GBP) 17 40-80 123 2, 3, 7 C,l,M L Combines Precision and Speed 
fQ AD846 25-200 0.8-5.5 - 75 450 450 - 2, 3 C,l,M L High Precision, High Speed 
"' c OP-97 25-75 0.6-2 0.5 0.9 0.2 0.1-0.15 100 2, 3, 4, 6, 7 l,M p Low Power OP-07 :g 

OP-50 25-100 0.3-1 0.12 25 3 5-10 85 3 l,M p Low Noise, High Output i5' 
jJ Current AvcL;;,, 5 

"' PM-1012 35-50 1.5 0.5 0.5 0.2 0.1-0.15 100 2, 3, 6, 7 C,l,M p Low Power, Low 18 

~ AD705 25-90 0.6-2.0 0.5 0.8 0.15 0.1-0.15 110 2, 3, 6 C,l,M L Low 18 Precision Bipolar 
'< AD704 50-100 0.6-1.5 0.5 0.8 0.15 O.lS-0.25 110 2, 3, 6 C,l,M L Quad AD705 0 c 

AD706 50-100 1.0-1.5 0.5 0.8 0.15 0.15-0.25 110 2, 3, 6 C,l,M L Dual AD705 "' ~ AD517 50-100 1.3-3 2 0.25 0.1 0.25-2 94 7 C,M L .,.. OP-297 50-200 0.6-2 0.5 0.5 0.15 0.1-0.2 105 2, 3, 6 l,M p Dual Precision, Low Power, 
:;· 

Lowl8 
0 AD844 50-300 1-5 - 60 2000 450 - 2, 3, 6 l,M L Precision, High Speed 

~ OP-200 75-200 0.5-2 0.5 0.5 0.15 2-5 110 2, 3, 4, 6 l,M p Dual Monolithic, Precision 
CJ) OP-270 75-250 1-3 0.08 5 2.4 26-60 115 2, 3, 4, 6 l,M p Dual Monolithic, Low Power 
~- OP-227 80-180 1-1.8 0.08 8 2.8 40-80 125 3 l,M p Dual Matched, Low Noise :D 

OP-207 100-200 1.3-1.8 0.35 0.6 0.2 3-7 98 3 C,M p Dual Matched, Precision 
OP-21 100-500 1-5 - 0.6 0.25 100-150 60 2, 3, 6, 7 l,M p Low Power, Single Supply 
PM-1008 120 1.5 0.5 0.5 0.2 0.1 100 2, 3, 7 C,M p Low 18 , Low Power 
OP-400 150-300 1.2-2.5 0.5 0.5 o.15 3-7 110 2, 3, 4, 6 C,l,M p Quad, Monolithic, Precision 
OP-90 · 150-450 2-5 3 - - 15-25 80 2, 3, 4, 6 l,M p Micropower, Low Voltage, 

Single Supply 
OP-221 150-500 1.5-3 - 0.6 0.3 80-120 60 2, 3, 6, 7 C,l,M p Dual Low Power, Single Supply 
OP-220 150-7.50 1.5-3 - 0.2 0.05 20-30 30 2, 3, 6, 7 C,l,M p Dual Micropower, Single Supply 
OP-271 200-400 2-5 - 5 8.5 20-60 125 2, 3, 4, 6 l,M p Dual, Fast, Low Noise 
OP-290 200-500 3-5 3 0.02 - 15-25 100 2, 3, 4, 6 l,M p Dual Micropower, Low Voltage 

Singie Supply 

I 
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Analog Devices 
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Noise 
Vos Vos TC µVp-p GBW 
µV µV/°C 0.1-10 Hz MHz 

Model max max typ typ 

ADS47 250-1000 1-5 2 1 
AD647 250-1000 2.5-10 4 1 
OP-20 250-1000 1.5-7 - 0.1 
OP-43 250-1500 5-10 - 2.4 
AD548 250-2000 2-20 2 1 
AD648 100-2000 3-20 2 1 
OP-41 250-2000 5-10 - 0.5 
OP-22 300-1000 1.5-3 - 0.25 
OP-32 300-1000 1.5-3 - 4,5 
OP-470 400-1000 2-4 0.08 6 
OP-471 800-1800 4-7 0.25 6.5 

Boldface Type: Product recommended for new design. 

Analog Devices 

Slew CMRR 
Rate IB dB 
V/µs nA f = 1 kHz Package Temp 
typ max typ Options Range Page Comments 

3 0.025-0.05 60 7 C,M L Low Drift BiFET 
3 0.035 76 4, 7 C, M L Dual AD547 
0.05 25-40 30 2, 3, 6, 7 C, I, M p Micropower, Single Supply 
6 0.005-0.02 100 2, 7 C, I, M p Low IB, Fast 
1.8 0.03-0.015 83 2, 3, 6, 7 C, I, M L Low Power BiFET 
1.8 0.03-0.015 83 2, 3, 6, 7 C,I,M L Dual AD548 
1.3 0.005-0.02 100 2, 6, 7 C, I, M p Low IB 
0.08 5-10 60 2, 3, 6, 7 C,I,M p Micropower, Programmable 
1.5 5-10 90 2, 3 C, I, M p Micropower, Fast, Programmable 
2 25-60 110 2, 3, 4, 6 C, I, M p Quad, Low Noise 
8 25-60 108 2, 3, 4, 6 C,I,M p Quad, Fast, Low Noise 



~I Operational Amplifiers 

~I 
m 

Low Cost, General Purpose Amplifiers 

ii Settling 
Time Noise 

Vos V0 sTC le BW SR Jl.S Ji.Vp-p 
mV ... vrc nA MHz V/JLS 0.01% 0.1-10 Hz Package Temp 

Model max max max typl typ typ typ Options Range Page Comments 

OP-177 0.01--0.06 0.1-1.2 1.5-2.8 0.6 0.3 - 0.35 2, 3, 6 l,M p Highest Precision Performance 
AD707 O.OlS-0.09 0.1-1 1-2.5 0.9 0.15 - 0.23 2, 3, 6, 7 C,l,M L Very High DC Precision 

~ 
AD705 0.025--0.09 0.6-2.0 0.1--0.15 0.8 0.15 - 0.5 2, 3, 6 C,l,M L Low le Precision Bipolar 

CD AD704 O.OS-0.10 0.6-1.5 0.15--0.25 0.8 0.15 8 0.5 2, 3, 6 C,l,M L Quad AD705 
j AD706 O.OS-0.10 1.0-1.5 0.15--0.25 0.8 0.15 8 0.5 2, 3, 6 C,I,M L Dual AD705 
8 OP-77 0.025--0.1 0.3-1.2 2-2.8 0.6 0.3 - 0.35 2, 3, 4, 6, 7 C,l,M p Next Generation OP-07 j 

!. AD OP--07 0.025-o.15 0.6-2.5 3-12 0.6 0.17 - 0.35--0.38 2, 3, 6, 7 C,M L Improved Industry Standard 
j OP--07 0.025-o.15 0.6-2.5 2-12 0.6 0.3 - 0.35 2, 3, 4, 6, 7 C,l,M p Industry Standard Precision 

(Q OP-97 0.025-o.2 0.6-2 0.1--0.15 0.9 0.2 - 0.5 2, 3, 4, 6, 7 l,M p Low Power, Low le OP-07 
"' c PM-1012 0.035-o.05 1.5 0.1--0.15 0.5 "'C 0.2 - 0.5 2, 3, 6, 7 I,M p Low Power, Low 18 

"'C AD711 0.025-2 3-20 0.025--0.05 4 20 1 2 2, 3, 6, 7 C,l,M L Excellent Combination of AC 15' 
Yl and DC Performance at 

"' Very Competitive Prices 
-e! PM-1008 0.12 1.5 0.1 0.5 0.2 - 0.5 2, 3, 7 C,M p Low Power Precision 
'< OP-05 0.15-1.3 0.9-2 2-3 0.6 0.3 0.35 2, 3, 7 C,M p Instrumentation Operational Amplifier 0 -c 

AD548 0.25-2 2-20 0.01--0.02 1 1.8 8 2 2, 3, 6, 7 C,I,M L Low Power, High Performance "' ~ AD542 0.5-2 5-20 0.025-0.05 1 3 - 2 7 C,M L High Performance BiFET 
;::;.- AD544 0.5-2 5-20 0.025-0.05 2 13 - 2 7 C,M L High Performance BiFET 
:r OP-02 0.5-5 8-10 30-100 1.3 0.5 - 0.65 2, 3, 7 C,M p Improved "741" 
5 OP-11 0.5-5 10-15 300-500 3 1 - 0.7 2, 3, 4, 6 C,l,M p Improved Quad "741" 
~ OP-09 0.5-5 10-15 300-500 3 1 - 0.7 3 C,M p Improved "4136," Quad 
en OP-01 0.7-5 8-20 30-100 2.5 18 - - 2, 3, 7 C,M p Inverting, High Speed -I 
m OP-04 0.75-5 8-20 50-100 1.3 0.5 - 0.65 3, 7 l,M p Improved "747" :::0 

OP-14 0.75-5 8-20 50-100 1.3 0.5 - 0.65 2, 3, 6, 7 l,M p Improved "1458," Dual 
AD741 3-6 20 200-500 1 0.5 - - 2, 7 C, I, M L Improved Second Source 

~ 
Analog Devices 
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max max max 
Model mA mV nA 

OP-22 0.0002--0.4 0.3-1 5-10 
OP-32 0.0005-2 0.3-1 5-10 
OP-90 0.02 0.15--0.45 15-25 
OP-290 0.04 0.2--0.5 15-25 
OP-20 0.08 0.25-1 25-4() 

:E OP-490 0.08 0.5-1 15-25 
:;,- OP-220 0.17 0.15--0.75 20-30 CD 
:::> 

OP-80 0.325 1.5 0.00025--0.001 8 
:::> OP-420 0.36 2.5-6 20-40 
iii u OP-21 0.3--0.4 0.1--0.5 100-150 
5· 

PM-1008 0.6 0.12 0.1 (Q 

II> OP-97 0.6 0.025--0.075 0.1--0.15 c: 
"C 

0.035--0.05 0.1--0.15 "2. PM-1012 0.6 
~· OP-221 0.8 0.15--0.5 80-120 

_II> 

II> OP-41 1 0.25-2 0.005--0.02 
~ OP-43 1-1.2 0.25-1.5 0.005--0.025 
'< 
0 *OP-297 1.25 0.05--0.2 0.1--0.2 c: 
II> OP-200 1.45 0.075--0.2 2-5 I» 
~ OP-421 1.8 2.5-6 50-150 ;::;; 
5· OP-400 2.9 0.15--0.3 3-7 
0 

~ I •u.;,, .,;. •~II ,;,.,.1 boodwid<h. 
rfl Boldface Type: Product recommended for new design. 
:D *New product since the publication of the most recent Databooks. 
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Analog Devices 

Low Power/Micropower Amplifiers 
GBW SR 
typ typ Package Temp 
MHz V/µs Option Range Page Comments 

0.25 0.08 2, 3, 6, 7 I,M p Programmable, Single Supply 
4.5 1.5 2, 3 l,M p Fast, Programmable AvcL~ 10, Single Supply 
0.02 - 2, 3, 4, 6 l,M p Micropower, Low Voltage Single Supply 
0.02 - 2, 3, 4, 6 I,M p Dual, Micropower, Low Voltage, Single Supply 
0.1 0.05 2, 3, 4, 6 I,M p Micropower, Single Supply, Low Cost 
0.02 - 2, 3, 4, 6 l,M p Quad, Micropower, Low Voltage, Single Supply 
0.2 0.05 2, 3, 6, 7 l,M p Dual, Low Cost, Micropower, Single Supply 
0.3 0.4 2, 6, 7 I,M p Low le, CMOS 
0.15 0.05 2, 3, 4, 6 I,M p Quad, Low Cost, Micropower, Single Supply 
0.6 0.25 2, 3, 6, 7 l,M p Low Cost, Low Power, Single Supply 
3.5 0.2 2, 3, 6, 7 C,M p Low Power 
0.9 0.2 2, 3, 4, 6, 7 I,M p Precision, Low 18 

0.5 0.2 2, 3, 6, 7 C,l,M p Precision, Low 18 

0.6 0.3 2, 3, 6, 7 l,M p Dual, Low Cost, Low Power, Single Supply 
0.5 1.3 2, 6, 7 I,M p Low Power, Low 18 

2.4 6 2, 7 l,M p Fast, Low Power, Low 18 

0.5 0.15 2, 3, 4, 6 l,M SF-72 Dual, Precision, Low 18 

0.5 0.15 2, 3, 4, 6 I,M p Dual, Precision 
1.9 0.5 2, 3, 6 I,M p Quad, Low Cost, Low Power, Single Supply 
0.5 0.15 2, 3, 4, 6 C,l,M p Quad, Precision 



~I Operational Amplifiers 
~ Low Input Current Amplifiers en .... 
m Input Impedance CMRR Vos :::u .... IB Differential Common Mode dB Vos TC BW 
co pA 0.llpF f=l kHz mV µV/"C MHz Package Temp co .... Model max typ typ max max typ• Options Range Page Comments 

ADS49 0.06--0.2S 1013111 1015110.8 62 0.25-1 5-20 1 7 C,M L Monolithic, Lowest I8 

AD515A 0.075--0.3 1013111.6 1015110.8 62 1-3 15-50 1 7 c L Lower Cost ADS IS Replacement 
OP-80 0.25-1 - 90 l.S - 0.3 2, 6, 7 I, M p Low Cost CMOS 
AD546 0.5-1 1013111 1015110.8 62 1-2 20 I 2 c L Precision Low Cost Electrometer 

~ AD64S l.5-3 1013111 1014113 94 0.25-0.S 5-10 2 2, 7 C,I,M L Low Noise, Precision BiFET 
<D AD54SA 1-2 1013111.6 101 5110.8 62 0.25-1 3-25 1 7 c L Lower Cost AD545 Replacement 
::J 

OP-41 5-20 98 0.25-2 5-10 o.s 2, 6, 7 C,I,M p High Stability JFET 0 -
0 AD548 10-20 1012113 3 x 1012113 84 0.25-2 2-20 1 2, 3, 6, 7 C,I,M L Low Power, Low Cost ::J 
Iii OP-43 5-2S - 98 0.2S-l.S 5-10 2.4 2, 7 I,M p Low 18 , Fast AvcL"' 3 n s· AD547 25-50 1012116 10121113 60 0.25-1 1-5 1 7 C,M L Low Drift 
fC 

AD711 25-50 3 x 101211s.s 3 x 101211s.5 62 0.25-2 3-20 4 2, 3, 6, 7 C,l,M L Low Cost BiFET, Excellent "' c: 
AC and DC Performance "O 

"O 
PM-ISSA so 90 2 5 2.5 3, 7 C,M p Improved Industry Standard i5' -

iil PM·l56A 50 - 90 2 5 4.S 3, 7 C,M p Improved Industry Standard 

"' PM·lS7A so - 90 2 s 20 3, 7 C,M p Improved Industry Standard Ill 
'< OP·lS S0-200 - 90 0.5-3 5-lS 6 2, 3, 6, 7 C,l,M p Precision BiFET 
'< 
0 OP-16 S0-200 - 90 0.5-3 5-lS 8 2, 3, 6, 7 C,I,M p Precision BiFET c: 

"' OP-17 S0-200 - 90 0.5-3 5-lS 30 2, 3, 6, 7 C,l,M p Fast, Precision BiFET 
Ill 
~ -s· Quad Operational Amplifiers 0 

~ Settling 
CJ) Vos Slew Time 
-I 

Vos TC IB BW Rate to 0.01% m 
:0 mV µV/"C pA MHz V/µs µs Package Temp 

Model max max max typ• typ typ Options Ranges Page Comments 

AD704 0.05-0.10 0.6-1.S 1S0-2SO 0.8 O.IS - 2, 3, 6 C,I,M L Quad AD705, Low 18 Precision Bipolar 
OP-400 O.IS--0.3 1.2-2.S 3-7 o.s O.IS - 2, 3, 4, 6 C,I,M p Quad Monolithic, Precision 
OP-470 0.4-1 2-4 2S-60 6 2 - 2, 3, 4, 6 C, I, M p Quad Monolithic, Low Noise 
OP-490 0.5-1 s IS-2S 0.02 - - 2, 3, 4, 6 l,M p Micropower, Low Voltage, Single Supply 
AD713 0.5-1.S 20 75-lSO 4 20 1 2, 3 C,l,M L Superior AC and DC Performance, Quad AD711 
OP-11 0.5-S 10-IS 300-SOO 3 1 - 2, 3, 4, 6 C,I,M p Improved Quad "741" 
OP-471 0.8-1.8 4-7 2S-60 6.S 8 - 2, 3, 4, 6 C,I,M p Monolithic, Fast, Low Noise 

*OP-482 3.0 10 0.1 4.0 9 l.S 3, 4, 6 I SF-72 High Speed, Low Power 
PM-148/248 2.S - 7S 0.8 0.4 - 3 l,M p Improved Industry Standard 
OP-421 2.S-6 10-lS SO-lSO 1.9 0.5 - 2, 3, 6 1,M p Low Power, Low Cost, Single Supply 

~I OP-420 2.5-6 10-2S 20-40 O.lS 0.05 - 2, 3, 4, 6 l,M p Micropower, Low Cost, Single Supply 
.a:. ..... 

Analog Devices 



Analog Devices 
I 

Co> 

ii Dual Operational Amplifiers 
Settling 

Vos Slew Time 

Vos TC Is BW Rate to 0.01% 
mV µVl°C nA MHz V/µs µs Package Temp 

Model max max max typ• typ typ Options Range Page Comments 

AD708 0.0~.l 0.3-UI 1-2.5 0.9 0.3 2, 3, 7 C,l,M L Highest DC Precision; Excellent 
Matching Between Amps, Dual AD707 

AD706 0.05-0.10 1.0-1.5 0.15-0.25 0.8 0.15 - 2, 3, 6 C, I, M L Dual AD705, Low Is Precision Bipolar 
*OP-297 0.05-0.2 0.6-2 0.1-0.2 0.5 6.15 - 2, 3, 6 l,M N Precision, Low Power, Low Is 
OP-200 0.075-0.2 0.5-2 2-5 0.5 0.15 - 2, 3, 4, 6 l,M p Dual Monolithic, Precision 

~ OP-270 0.075-0.25 1-3 26-60 5 2.4 - 2, 3, 4, 6 l,M p Dual Monolithic, Low Noise 
::J" 
CD OP-227 0.08-0.18 1-1.8 46-80 8 2.8 - 3 l,M p Dual Matched, Low Noise :::J 
(') OP-207 0.1-0.2 1.3-1.8 3-7 0.6 0.2 - 3 C,M p Dual Matched, Precision 0 
:::J OP-221 0.15-0.S 1.5-3 86-120 0.6 0.3 - 2, 3, 6, 7 C,l,M p Low Power, Single Supply iii g_ OP-220 0.15-0.75 1.5-3 20-30 0.2 0.05 - 2, 3, 6, 7 C,I, M p Micropower, Single Supply 
:::J 

0.2-0.4 2-5 26-60 5 8.5 2, 3, 4, 6 l,M p Dual Monolithic, Fast, Low Noise IC OP-271 -
en 

OP-290 0.2-0.5 3-5 15-25 0.02 2, 3, 4, 6 I, M p Micropower, Low Voltage Single Supply c - -
-0 
-0 AD647 0.25-1 2.5-10 0.035-0.075 1 3 - 4, 7 C,M L Dual AD547 
16' 
jil AD746 0.25-1 3-20 0.15 13 75 0.5 2, 3, 7 C,l,M L Precision, Fast Settling, Dual AD744 
en AD648 0.3-2 3-20 0.01-0.02 1 1.8 8 2, 3, 7 C,l,M L Low Power, BiFET, Dual AD548 
~ AD712 0.3-3 5-20 0.05-0.075 4 20 1 2, 3, 6, 7 C,l,M L Excellent AC and DC Performance, 
'< Dual AD711 0 c 
en OP-10 0.5 2-4.5 3-7 0.6 0.17 - 3 C,M p Dual Matched, Precision 
~ SSM-2139 0.5 2.5 80 30 11 - 2 I p Audio, Low Noise 
::.· 

OP-249 0.5-0.7 5-6 0.05-0.075 4.7 22 0.9-0.01 2, 3, 4, 6, 7 l,M p Fast, Low Distortion :r 
0 AD642 0.5-2 - 0.035-0.075 1 3 - 7 C,M L Dual AD542 

~ AD644 0.5-2 - 0.035-0.075 2 13 - 7 C,M L Dual AD544 

"' OP-14 0.75-5 8-20 50-100 1.3 0.5 - 2, 3, 6, 7 l,M p General Purpose, Low Cost 
-I OP-215 1-4 10 0.1-0.3 5.7 18 0.9-0.1 2, 3, 4, 6, 7 C,I,M p High Speed, Precision m 
:II *OP-282 2.0 10 0.1 4.0 9 1.5 3, 4, 6 I SF-72 High Speed, Low Power 

AD827 2.0-4.0 15 7000 so 300 0.065-0.1 2, 3, 6 C,I,M L Dual AD847, High Speed, Low Power 
OP-260 3.5-7 10 1000-15000 90 1000 0.25-0.1 2, 3, 4, 6, 7 l,M p High Speed, Current Feedback 

@ 
'Unity gain small signal bandwidth. n Boldface Type: Product recommended for new design. 

!:: *New product since the publication of the most recent Databooks. 

> 
~ m ::a -co co -



@ 

c; 

~ 
-I m 
::IJ 
~ 

:g 
~ 

~ 
<D 
~ 

8 
~ 

~ 
5· 

IC 

"' c 
:g 
ffi' 
j1 

"' ~ 
'< 
0 
c 

"' ~ -:r 
0 

~ 
U> 
-I 
m 
JJ 

~ 

Model 

AD9630 
AD9620 

Model 

SSM-2015 
SSM-2016 

*SSM-2017 

-3 dB 
BW SR 
MHz V/µs 
typ min 

700 1800 
600 2300 

en 
typ 
nV/vHZ 
20kHz BW 

1.3 
0.8 
0.85 

Settling Rise 
Time Time 
to 0.02% lV Step 
ns typ ns typ 

8 0.9 
8 8 

TDH 
typ 
G=lOOO Slew Rate 
@l kHz typ 
% V/µS 

0.007 8 
0.009 10 
0.009 14 

louT Vos 
mA mV 
min typ 

50 2 
50 2 

BW 
typ 
G=lOO MHz 

0.7 
0.65 
0.25 

lss 
mA Package 
max Options 

22 2, 3, 6, 12 
40 1 

Package Temp 
Option Range1 

2 c 
2 c 
2 I 

Temp 
Range 

l,M 
I, M 

Page 

p 
p 

SF-85 

Analog Devices 

Operational Amplifiers 

Unity Gain Buffers 

Page Comments 

L 
L 

High Performance, Wide-Band Buffer 
High Performance, Low Harmonic Distortion Buffer 

Audio Preamplifiers 

Comments 

Low Noise Microphase Preamp 
Lowest Noise, Wide Supply Voltage Range 
Low Cost, 8-Pin DIP 
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Analog Devices 

Instrumentation Amplifiers 
Gain Gain 
Error TC BW 

Gain % pprn?C MHz Package Temp 
Model Ranges max max typ2 Options Range Page Comments 

AMP-03 I 0.008 - 3.0 1.7 I,M p Precision Unity-Gain Differential Amplifier 
AD526 1, 2, 4, 8, 16 0.01-0.15 2-5 4.0 I, 2 C, I, M L Software Programmable, µP Interface 
AD625 1-10,000 0.02-0.05 5 0.65 I, 2 C,l,M L Resistor Programmable, Low Cost 
AMP-02 1-10,000 0.02 50 1.20 2, 3, 6 l,M p High Accuracy, 8-Pin Package Single Resistor Gain Set 
AD624 1, 100, 200, 500, 1000 0.02-1.0 5-25 1.0 I I,M L Pin Programmable 
AD524 I, 10, 100, 1000 0.02-2.0 5~100 1.0 1, 4 l,M L Pin Programmable, Input Protection 
AD365 1, JO, 100, 500 0.05-0.1 5-IO 0.8 8 I L Digitally Programmable with T/H 
AD522 1-10,000 0.05-1.0 2-50 0.3 1 l,M L Resistor Programmable 
AD521 0.1-1000 0:25-3.0 3-50 2 1 C,M L Resistor Programmable 
AMP-05 0.1-2000 0.5 20 3.0 3 l,M p JFET Input, Fast Settling 
AMP-01 0.1-1000 0.6 10 0.57 3, 4, 6 C,I,M p Low Noise, Precision 
SSM-2141 1 0.01 - 3 2 I p High Common-Mode Rejection Differential Line Receiver 

*SSM-2142 1 0.1 - - 2 I SF-85 Balanced Line Driver 

Isolation Amplifiers 

Peak Gain 
Volt Gain Nonlin Freq 
Iso Range % Resp Package Temp 

Model v pk VN max kHz Options Range Page Comments 

284J 2500 1-IO 0.05 1 Module c L Medical, Single Channel, Low Cost 
286J 2500 1-100 0.05-0.2 1 Module c L Medical, Multichannel, Low Cost 
289 2500 1-100 0.012-0.05 20 Module c L Precision, Wide Bandwidth, Synchronized 
290A 1500 1-100 0.1-0.25 2.5 Module I L Single Channel, General Purpose 
292A 1500 1-100 0.1-0.25 2.5 Module I L Multichannel, General Purpose 
AD202 10011-:2000 1-100 0.025-0.05 2 2, 11 c L Lowest Cost, Small Size, Single Channel, -40°C to +85°C 
AD203 2000 1-100 0.025 IO 2 M L Rugged, Military Temperature Range, Wide Bandwidth 
AD204 1000-2000 1-100 0.025-0.05 5 2, 11 c L Lowest Cost, Small Size, Multichannel,· -40°C to +85°C 
AD206 2000 1-10 0.015-0.03 100 kHz 11 I L 100 kHz Bandwidth, Low Distortion Isolation Amplifier 
AD208 1000-2000 1-1000 0.015-0.03 0.4-4 kHz 11 I L Precision, Low Cost, Single Channel, mV Input 
AD210 3500 1-100 0.012-0.025 20 2 I, C L Precision, 3-Port Isolation, Wide Bandwidth 
AD295 2500 1-1000 0.012-0.05 4.5 Module I L -40°C to + l00°C, Low Drift, 3-Port Isolation 
281 Module c L External Oscillator for 286J and 292A Isolation Amplifiers 
AD246 2, 11 c L External Oscillator for AD204 Isolation Amplifier 

'Temperature Range: -l0°C to +5S 0 C: for SSM-2015, -25°C to +55°C for SSM-2016, and -40°C to +8S°C for SSM-2017. 
'Unity gain small signal bandwidth. · 
Boldface Type: Product recommended for new design . 
*New product since the publication of the most recent Databooks . 
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Analog Multipliers/Dividers 

Multipliers/Dividers 
Accuracy 

Total vs 
BW Error Temp 
MHz o/o FS o/of'C Package Temp 

Model typ' max typ Options Range Page Comments 

AD834 >500 2 2, 3, 6 C,I,M L Very High Speed 4-Quad Mult/Div 
ADS39 60 1.5-2.S l-2o/o (Tmin-Tmax) 1, 2 C,M L High Speed 2·Channel, 2·Quad Mult/Div 
AD734 
AD633 
ADS34 
AD632 
AD532 
ADS38 
AD535 

10 0.25-0.04 
2 1 
1 0.25-1.0 
1 0.5-1.0 
1 1-2 
0.4 0.5-1.0 
0.02 0.5-5.0 

Unity Gain 
BW 

Model MHz' Gain 

0.003 

0.0008--0.022 
0.01-0.02 
0.01-0.04 

0.01-0.05 

Slew Rate 
V/µs 

AD630 2 ±1, ±2 45 

Log 
Input Conformity 

Model Range RTI 

755 l nA-1 mA 0.5% 
757 l nA-1 mA 0.5% 
759 20 nA-0.2 mA 1.0% 
SSM-2100 10 nA-1 mA 0.4% 
AD9521 0.4 V p-p ±1 dB 
AD640 0.75 mV-200 mV ±0.6 dB 

2, 3 
2, 6 
1, 4, 7 
1, 7 
l, 4, 7 
1 
l, 7 

Package 
Options 

1, 2, 4 

BW 
kHz 

10 
25 
200 
2 

I,M N 
c N 
C,M L 
I, M L 
C,M L 
I, M L 
c N 

Temp 
Range Page 

C,l,M L 

Package 
Options 

Module 
Module 
Module 
2 

10-250 MHz 4, 7 
120 MHz 1, 2, 4, 5 

High Accuracy Replacement for ADS34 
Low Cost 4-Quad Multiplier 
High Accuracy 4 Quad Mult/Div 
High Accuracy Replacement for AD532 
Accurate 4-Quad Mult/Div 
Simultaneous Mult/Div/Exponentiator 
Dedicated Divider 

Modulators/Demodulators 

Comments 

Balance Modulator/Demodulator with 10 V FS Output 

Log/Antilog Amplifiers 

Temp 
Range Page Comments 

I L Complete, Current and Voltage, 6 Decade, High Accuracy 
I L Complete, Log/Antilog Ratio, 6 Decade, High Accuracy 
I L Complete, Current and Voltage, 4 Decade, Lowest Cost 
c p Internal Temperature Regulator 
C,M L Wideband Amplifier with Logarithmic Detected Output 
C,l,M L 120 MHz, SO dB, DC Demodulating Logarithmic Amplifier 

Analog Devices 



! 

~ 
~ 

l 
(Q 

fl> c 
"'C 
"'C 

i5' 
_;;; 
fl> 

-e! 
~ c 
fl> 

~ 
;::;: 
5· 

5 
~ 
~ 
:n 

@ 

0 
~ 

~ ::u .... 
I .... 

Analog Devices 

RMS-to-DC Converters 
dB 

Conversion Output 
Accuracy Full-Scale Error 
mV :to/oRead Range dB Package Temp 

Model max VRMS max Options Range Page Comments 

AD737 (0.2±0.3)-(0.4±0.5) 0.2 2, 3, 6 C,I L Low Cost, Low Power, No Output Buffer 
AD736 (0.3±0.3)-(0.5±0.5) 0.2 2, 3, 6 C, I L General Purpose, Low Cost, Low Power 
AD636 (0.2±0.3)-(0.5±0.6) 0.2 0.2-0.5 I, 7 c L Low Power 
AD637 (0.5±0.2)-(1±0.5) 7 0.3 (typ) 1, 3, 6 C,M L High Accuracy, Wide Bandwidth 
AD536A (2±0.2)-(5±0.5) 7 0.3-0.6 I, 4, 7 C,M L General Purpose 
SSM-2110 0.2±0.012 7 0.5 2 c p High Accuracy, Wide Dynamic Range 

Special Function Components 

Package Temp 
Model Description Options Range Page 

AD639 Universal Trigonometric Function Converter 1 I,M L 
AD7341 Voiceband Transmission Filter for 14-Bit DAC 2, 5 c L 
AD7371 Voiceband Receive Filter for 14-Bit ADC 2, 5 c L 
AD9500 Digitally Programmable Delay Generator 3, 4, 5 I,M L 
AD9901 Digital Phase/Frequency Discriminator 3, 4, 5 C,M L 
AD9501 TTUCMOS Digitally Programmable Delay Generator 2, 4, 5 C,M L 

*AD9950 32-Bit, 250 MSPS Phase Accumulator for DDS Applications 14 C,M SF-72 
PKD-01 Monolithic Peak Detector with Reset-and-Hold.Mode 2, 3 C,M p 

Temperature Transducers 

Cal Error Nonlin 

-loUT oc °C Package Temp 
Model ,...AIK max max Options Range Page Comments 

AC2626 1 0.5-5 0.3-1.5 3/16" Stainless C,M L General Purpose Temperature Probe 
Steel Sheath 4" and 6" Length 

AD590 1 0.5-5 0.3-1.5 7, 9 M+ L Wide Temperature Range, Accurate 
AD592 1 0.5-2.5 0.15-0.35 2 I+ L Low Cost, Accurate 

'Unity gain small signal bandwidth. 
Boldface Type: Product recommended for new design. 
*]llew product since the publication of the most recent Databooks • 



~I Signal Conditioning Components 8t Subsystems 
a: 
> en 
-t VII Transmitters Sensor Hybrid m Model Loop Power Local Power Isolated Excitation Sensor Type(s) IC Package Module Page :a .... AD594/AD595 Thermocouple x L co co AD596/AD597 Thermocouple x L .... 

AD598 x LVDT x L 
AD693 x x x mV: All x L 
AD694 x x 0-2 or 10 V Input Range x L 

1821 x x x L 
1822 x x x L 

:e 1831 x Strain Gage x L :::J'" 
<D 1832 x Strain Gage· x L ::i 

8 1841 x x RTD x L 
::i 
Ii 1851 x Thermocouple, mV x L 
n ::r AC1226 Thermocouple Cold Junction Compensator x L 

CQ 

-~ 2B20 x x L 
-0 2822 x x x L -0 ar 2823 x x x L 
_iii 2824 x x x N 
"' ~ 2830 Strain Gage, RTD x L 
'< 2831 x Strain Gage, RTD x L 0 c 

"' 2850 x Thennocouple, mV x L 
~ 2B52 x x Thennocouple, mV x N 
::::;: 

2853 x Thermocouple, m V x N 5· 

5 285412855 x m V, 4-Channel x L 
s:: 2857 x x Solid State (AD590) x N 
)> 
(/) 2858 x 3-Wire RTD x N 
-I 

2859 x x 2-Wire RTD x N m 
JJ 

3B Series Modular Signal Conditioning Subsystem, Flexible, User Configurable L 
48 Series Alarm Limit Subsystem N 
SB Series Modular Signal Conditioning Subsystem; System Applications L 
68 Series Software Configurable, Digitizing Signal Conditioning Subsystem L 
7B Series Low Cost, Modular Process Control Signal Conditioners L 

w 

m 
Analog Devices 
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Model 

AD2026-I 
AD2010 
AD2021 
AD2026-2 

Model 

AD2050 
AD2051 
AD2060 
AD2061 
AD2070 
AD2071 

Analog Devices 

Digital Panel Instruments 

Digital Panel Meters 

FS Data Display· 
Digits Range Output Type Page Comments 

3 -99 mV to +999 mV NIA LED L +5 V Power 
3 112 ±199.9 mV BCD LED L +5 V Power 
3 112 ±199.9mV, ±l.999V, ±19.99V Serial LED L +5 V Power 
3 -99 mV to +999 mV NIA LED L Line Power 

. Digital· Temperaturefrransducer Meters 
Digital 

Interface Readout Data Output Page . Co1D1Dents 

Thermocouple LED 3 112 Digits . 7-Bit Character Serial ASCII L Self-Calibrated, User Specified Thermocouple 
Thermocouple LED 3 l/2 Diiits 7-Bit Character Serial ASCII L Self-Calibrated, Switch. Selected Thermocouple 
RTD/Theimister LED 3 112 Digits 7-Bit Character Serial ASCII L Self-Calibrated, User Specified RTD/Thermister 
RTD!Thennister LED 3 112 Digits 7~Bit Character Serial ASCII L" Self-Calibrated, Switch Selecteci RTD/Thermister 
Thermocouple LED 4112 Digits 7-Bit Character Serial ASCII L Self-Calibrated, Autoranging Thermocouple 
Thennocouple LED 4 112 Digits 7-Bit Character Serial ASCII L Self-Calibrated, Autoranging Thermocouple 

:r I Boldface Type: Prodilet recommended for new design. 
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Word 
Size Model 

8x8 ADSP-1080A 

8x8 ADSP-1081A 

12x 12 ADSP-1012A 

16X 16 ADSP-1016A 

24X24 ADSP·l024A 

Digital Signal Processing Components 

Fixed-Point Multipliers 
Multiplication Data 

Time, ns1 Formats 
Clocked Unclocked loo 2 Twos Unsign Mixed Package Logic 

Comm MIL Comm MIL Comm MIL Comp Mag. Mode Pins Options Type Page 

J=45 S=55 NIA NIA 45 55 x 40 1, 2,3 4 TTL D 
K=33 T=45 

J=45 S=55 NIA NIA 45 55 x 40 1, 2,3 4 TTL D 
K=33 T=45 

J=75 S=90 J=105 S=l25 60 70 x x x 64 1, 2 TfL D 
K=50 T=60 K=80 T=95 68 4, 5, 15 

J=85 S=95 J=l05 S=l20 65 55 x x x 64 1, 2 TTL D 
K=70 T=80 K=90 T=l05 68 4, 15 

J=l20 S=l50 NIA NIA 75 90 x 84 15 TTL4 D 
K=95 T=l20 

Multiplier/ Accumulators 
Multiplication 
Accumulate 

Word Time1 Ac cum #of loo 2 Package 
Size Model Comm MIL Size Ac cum Comm MIL Pins Options Page 

8X8 ADSP-1008A J=60 S=75 19 l 40 45 48 I, 2 D 
K=50 T=60 

12Xl2 ADSP-1009A J=85 S=lOO 27 1 70 75 64 1, 2 D 
K=70 T=85 68 4, 15 

16Xl6 ADSP-lOlOB J=55 S=65 35 1 llO 125 64 I D 
K=45 T=55 68 4,3 5, 15 

16Xl6 ADSP-1101, J=90 S=lOS 40 2 75 75 100 15 D 
K=80 T=95 

16xl6 ADSP·lllOA J=lOO S=l20 40 1 70 80 28 1, 2, 4, 5 D 
K=85 T=lOO 

Analog Devices 
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Analog-Devices 

Model Grade 

ADSP-3212 K 
Multiplier/ J 
Divider 

ADSP~3222 K 
ALU J 

PROGRAM SEQUENCER 

Model Grade 

ADSP-1402 J 
K 

REGISTER FILE 

Pipelined 
#of Throughput (ns) 
Ports 32-Bit 64-Bit 

3 50 so 
3 60 60 

3 so 50 
3 60 60 

Clock-to-
Program Address 

Latency (ns) 
32-Bit 

130 
157 

130 
157 

64-Bit 

155 
187 

155 
187 

Minimum 
Address Size Valid Delay Cycle Time 

16 Bits/64K Words 15 ns 65 ns 
16 Bits/64K Words 25 ns 70 ns 

Cycle #of #of 

Floating-Point ·Components 
IEEE Exact 
Divide (µs) 

32-Bit 

0.300 
0.36 

0.8 
0.96 

64-Bit 

0.600 
0.72 

1.5 
1.8 

IEEE Exact 
Square Root (µs) 
32-Bit 

1.45 
1.74 

~Bit 

2.90 
3.48 ,, 

Package 
Options Page 

15 D 

15 D 

Microcoded Support Components 

Stack Number of Event Package 
Depth Interrupts Counters Options Page 

64 Words 10 4 15 D 
64 Words 10 4 15 D 

Word Size Rate 16-Bit Bandwidth Transfer Bidirectional Package 
Model Bits ns Ports 

ADSP-3128A 128 x 16 or 50 5 
64 x 32 

1ns max (ci T 11. = + 70"C Commercial, T 11. = + I25"C Military. 
2mA max, fcLK=max, V00=+5 V (If T11.=+70°C Commercial, + 125°C Military. 
'Contact factory. 
'TTL levels of0.8 V and +2.2 V. 
Boldface Type: Product recommended for new design. 

Bits/µs Cycles Port Technology Options Page 

3,200 5 1 CMOS 15 D 
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Digital Signal Processing Components 

Processors and Development Tools 
ADSP-2100/ADSP-2100A/ADSP-2101/ADSP-210S/ADSP-2111/ADSP-21msp50 

Model 

ADSP-2100 

ADSP-2100A 

ADSP-2101 

*ADSP-2105 

*ADSP-2111 

* ADSP-2lmsp50 

Model 

Cycle Time 
(ns) 

166 
125 
100 
80 
100 
80 
60 
100 

77 

77 

SOFTWARE SUPPORT TOOLS 

IBMI>q: 

*ADDS-21XX-ASM-PC 
*ADDS-21XX-SIM-PC 
*ADDS-21XX-BUN-PC 

*ADDS-2101-ASM-PC 
* ADDS-2101-SIM-PC 
*ADDS-210XSW-PC 

ADDS-2121 
ADDS-2122 
ADDS-2131 

VAX/VMS 

ADDS-2110 
ADDS-2130 

*ADDS-2101-XSW-VAX-X 

SUN3 (UNIX BSD 4.2) 

ADDS-2123-C 
ADDS-2133-C 

Speeds 
(MHz) 

24 
32 
40 
50 
40 
50 
66 
40 

52 

52 

Temperature1 

Ranges· 

o·c to +70°C 
-55°C to + 125°C 
O"C to +70"C 
-55°C to +125°C 
O°C to +70"C 
-40°C to +s5°c 
-55°C to + 125°C 
ooc to +10°c 
-40°C to +s5°C 
O°C to +70"C 
-40"C to +85°C 
-55°C to + 125°C 
o•c to +10°c 
-40°C to +85"C 

Package 
Options Page 

10, 12, 15 D 

10, 12, 15 D 

5, 15 D 

5 D 

10, 15 D 

10, 15 D 

Description 

ADSP-2100/2101/2105/2111 Combined Assembler Software For IBM PC 
ADSP-2100/2101/2105/2111 Combined Simulator Software for IBM PC 
ADSP·2100/2101/2105/2111 Combined C Compiler & Cross Software for IBM PC 

ADSP-2101/2105 System Builder, Assembler, Linker, PROM Splitter for IBM PC 
ADSP-2101/2105 Siml,l(ator for IBM PC 
ADSP-2101/2105 C C()mpiler and Cross Software for IBM PC 

ADSP-2100A System Builder, Assembler, Linker, PROM Splitter for IBM PC 
ADSP-2100A Simulator for IBM PC 
ADSP-2100A C Compiler and Cross Software for IBM PC 

ADSP-2100A Cross Software and Simulator for V AX/VMX 
ADSP-2100A C Compiler and Cross Software for V AX/VMX 
ADSP-2101/2105 C Compiler and Cross Software for VAX/VMS 

ADSP-2100A Cross Software for Sun3 (UNIX BSD 4.2) 
ADSP-2100A C Compiler and Cross Software for Sun3 (UNIX BSD 4.2) 

Analog Devices 
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Model 

ADSP-2100/ADSP-2100A HARDWARE SUPPORT TOOLS 

ADDS·21SOA-8 
ADDS-21SOAE-8 
ADDS-2160-8 

*ADDS·2100A-ICE 

ADSP-2101/ADSP-2105 HARDWARE SUPPORT TOOLS 

ADDS-2101-ICE 
ADDS-2101-ICE-E 

*ADDS-2101-EZ-ICE TM 

*ADDS-2101-EZ·LAB™ 
*ADDS-2101-EZ·KIT™ 

ADSP-2111 HARDWARE SUPPORT TOOLS 

Analog Devices 

Description 

8 MHz ADSP-2100A In-Circuit-Emulator (110 V) 
8 MHz ADSP-2100A In-Circuit-Emulator (220 V) 
8 MHz ADSP-2100A Evaluation Board 
SO MHz ADSP-2100A In-Circuit-Emulator with Trace Buffer 

SO MHz ADSP-2101/ADSP-2105 In-Circuit-Emulator with Trace Buffer (110 V) 
SO MHz ADSP-2101/ADSP·210S In-Circuit Emulator with_ Trace Buffer (220 V) 
ADSP-2101/ADSP-2105 Compact, Easy-to-Use In-Circuit Emulator 
ADSP-2101/ADSP-210S Evaluation and Demonstration Board 
ADSP-2101/ADSP-210S Development Kit 

*ADDS-2111-EZ·ICE™ ADSP-2111 Compact, Easy-to-Use In-Circtdt Emulator 
*ADDS-2111-EZ-LAB™ ADSP-2111 Evaluation and Demonstration Board 
An ADSP-2111 In-Circuit Emulator is currently under development. 

TRAINING COURSES 
ADDS-2190 

DEVELOPMENT TOOLS ACCESSORIES 

*ADDS-2100A-UMBIL 
*ADDS-2101-UMBIL 
*ADDS-2111-UMBIL 
*ADDS-21XX-LMP 
*ADDS·lOlLADAPT 
*ADDS~2100PGA/PQFP·N 
*ADDS-2100PGAIPQFP-S 

ADSP-2100 Family 3 Day Workshop 
(Offered in Norwood, California, Europe or at Customer Facilities) 

Umbilical Cable for ADSP-2100A In-Circuit Emulator 
Umbilical Cable for ADSP-2101 In-Circuit Emulator and EZ·ICE 
Umbilical Cable for ADSP-2111 In-Circuit Emulator and EZ-ICE 
In-Circuit Emulator Logic Module Probe 
101 ~d Adaptor Socket for ADSP-2100A/2111 Umbilical Cable 
ADSP·2100A PGA to PQFP Surface Mount Adapter 
ADSP-2100A PGA to PQFP Socket Mount Adapter 

'Maximum at +70"C for Commercial, +85°C for Industrial, +125°C for Military. 
*New Product since the publication of the 1989/1.990 Databooks. 
Boldface Type: Product recommended for new design. 
:j:IBM PC is a trademark of International Business Machines Corporation. 

@ I EZ-ICE, EZ-LAB and EZ-KIT are trademarks of Analog Devices, Inc. 
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~I Data Acquisition Subsystems 
ii: 
J> Throughput en 
-I Resolution Rate No. Bus Package Temp m 
::D Model Bits kHz Channels Interface Option Range Page Comments 
..... *AD1341 12 150 16/8 16 12 C,M SF~8 Complete, Programmable DAS with Fast Bus Interface co co AD1332 12 125 1 12 1 I c Complete 12-Bit 125 kHz Sampling ADC, On-Chip FIFO ..... 

AD1334 12 65 4 12 1 I c Four-Channel 12-Bit Sampling ADC, On-Chip FIFO 
AD368 12 50 1 12 1 I,M c Complete 12-Bit ADC with Programmable Gains of 1, 8, 64, 512 
AD369 12 50 1 12 8 I c Complete 12-Bit ADC with Programmable Gains of 1, 10, 100, 500 
AD364R 12 20 16/8 12 1 C,M c High Speed 16-Channel 12-Bit DAS 
AD363R 12 2S 16/8 12 I C,M c 16-Channel 12-Bit DAS 

:E ADl362 16/8 l C,M c 16-Channel Analog Front-End for 12-Bit ADC 
::T DASllS2 14 2S l 14 I I c 14-Bit High Accuracy Sampling ADC <D 
::J 

DASllS7 14 18 l 14 I I c Low Power 14-Bit Sampling ADC g 
::J DASllS3 IS 2S I lS I I c lS-Bit High Accuracy Sampling ADC 
iii DASllS8 IS 18 I lS l I c Low-Power 16-Bit Sampling ADC u 
5· AD367 lS l Serial 8 c c Integrating ADC with Programmable Gain Amplifier 
IC 

DASllS9 16 18 l 16 I I c Low Power 16-Bit Sampling ADC "' c: 
"O 

!1 Complete Analog 1/0 Ports 
~ 
'< 
0 
c: 

"' SHA Sil =: BW Settling 
;::+· 

Resolution Conv Time kHz Tiine Ref. Volt Bus Package Temp :r 
0 Model Bits max fLS typ fLS Int/Ext Interface Options Range Page Comments 

~ AD7569 8 2 200 1 Int 8, tLP 2, 3, 4, 5, 6 C,l,M c CMOS, Complete 1/0 Port with 
en DlAC, ADC, SHA, Amps and ., 

Reference m 
:::0 AD7669 8 2 200 1 Int 8, fLP 2, 5, 6 C,l,M c CMOS, Complete 1/0 Port with 

2 DACs, ADC, SHA, Amps, and 
Refert:nce 

*AD7774 8 3 200 2 Int 8, tLP 2, 5 c N CMOS, 110 Port with 4-Channel 
8-Bit ADC, 11-Bit and Two 
8-Bit DACs 

AD7769 8 3 200 2.5 Ext 8, tLP 2, 5 c c CMOS, Two-Channel ADC/DAC 
with Output Amplifiers 

*AD7868 12 10 41 3 Int (+3 V) Serial, fLP 2, 3, 6 I,M SF-81 CMOS, Complete 1/0 Port with 
12-Bit ADC and 12-Bit DAC 

*AD7869 14 10 41 3 Int (+3 V) Serial, fLP 2, 3, 6 C,I,M SF-81 CMOS, Complete 1/0 Port with 
14-Bit ADC and 14-Bit DAC 

I 

~ 
c.n co 

Analog Devices 
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Analog Devices 

ATE Components 

OutpUt 
Speed Slew Rate Capacitance Linearity Package Temp 

Model MHz VRANGE at 5 V (Vias) pF 'Yo ofVREF Options Range 

AD1322B 200 -2 V to 7 V 1.8 3.5 6.15 12 c 
AD1322 200 -2 V to 7 V 1.6 8 0.5 12 c 
AD1321 100 -2 V to 7 V 1.25 8 0.5 12 c 

Input Input 
Prop Delay Common· Mode Dispersion Capacitance Offset Package Temp 

Model as Range ps pF typ mvmax OptiQas Range 

AD1317 2.5 -2 Vto7V 250 2 (max) ±10 12 c 
A.1>96685 3.5 -2.5 V to 5 V 50 2 2 3, 4, 5, 7 I,M 
AD96687:j: 3.5 -2.5 V to 5 V 50 2 2 3, 4, 5 I,M 
ADSl696 7.0 -2.2 V to 3.7 V 100 3 2 2, 3, 6, 7 C,M 
ADSl698:j: 7.0 -2.2 V to 3.7 V 100 3 2 2, 3, 6 C,M 

Temp 
Model 

AD1315 

Prop Delay 
as 

Program 
Current 
mA 

Input 
Leakage 
nA 

VoUT 
Capacitance 
pF 

Package 
Options Range Page 

Boldface Type: Product recommended for new design. 

1.5 

Model 

AD9500 
AD9501 

*New product since the publication of the most recent Databooks. 
:j:Dual Comparators 

±50 ±200 2. 

Description 

ECL Digitally Programmable 
TTL/CMOS Digitally Programmable 

12 C L 

Package 
Options Temp Page 

3, 4, 5 C,M L 
2, 3, 5 C,M L 

Pin Drivers 

Page 

L 
L 
L 

Comparators 

Page 

L 
L 
L 
L 
L 

Active Load 

Delay Generators 
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Model 

AD880 

Model 

AD890 
AD891 
AD891A 
AD892T/E 
AD897 

Model 

AD7569 
AD7669 
AD7769 

Model 

*AD22001 
*AD22050 
*AD22100 
*AD22150 
*AD22180 
*AD22181 

Description 

Optical Disk Drive Data/Servo.Channel Processor 

Description 

Precision, Wideband Channel Processing Element 
Rigid Disk Data Channel Qualifier 
50 Mb/s Rigid Disk Data Qualifier 
30 Mb/s Peak Detector 
40 Mb/s Fully Integrated Disk Drive Read Channel 

Package 
Options 

6 

Package 
Options 

3, 5 
3, 5 
5 
5 
10 

Temp 

c 
Page 

L 

Temp Page 

C L 
C L 
C L 
C L 
C L 

Disk Drive Components 

Optical Storage Components 

Magnetic Storage Components 

Seivo Components§ 

Package 
Description 

Complete, 8-Bit Analog 110 Port with DAC, ADC, SHA, Amps, and Reference 
Complete, 8-Bit Analog 1/0 Port with 2 DACs, ADC, SHA, Amps, and Reference 
8-Bit Analog 1/0 Port with Two-Channel ADC/DAC 

Options 

2, 3, 4, 5 
2, 5 
2, 5 

Temp Page 

C,I,M c 
C,I,M c 
c c 

Automotive Components 

Package Temp 
Description Options Range Page 

5-Channel Monolithic Comparator for Lamp Monitoring 2 -40"C to + 125"C SF-82 
Single-Supply Sensor Interface Circuit 2 -40"C to + 125"C SF-82 
Monolithic Temperature Sensor with Signal Conditioning 2, 7, 11 -SO"C to + lSO"C SF-82 
Monolithic Hall Effect Sensor with Signal Conditioning 11 -40"C to + lSO"C SF-83 
Battery Monitor Circuit 2, 11 -ss•c to + 12soe SF-83 
Alternator Control Circuit 7 -ss•c to + 12s•c SF-83 

Analog Devices 
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THD 
#of o/o 

Model VCA11 typl 

SSM-2013 1 0.015 
SSM-2014 1 0.02 

*SSM-2018 I 0.007 
SSM-2120 2 0.012 
SSM-2122 2 0.012 
SSM-2024 4 0.1 

'THD: G = -20 dB, Class A. 

Dynamic 
Range 
dB 
typ 

106 
116 
118 
100 
100 
82 

Gain Core 
Class 

A 
A/AB 
A/AB 
A 
A 
A 

Model~ 

AD1856 
AD1860 
AD1862 
AD1864 
AD1868 
AD711 
AD712 
AD713 
AD829 
SSM-2100 
SSM-2110 
SSM-2131 
SSM-2132 
SSM-2134 
SSM-2139 
SSM-2141 

*SSM-2142 
SSM-2210 
SSM-2220 
SSM-2300 
SSM-2402 
SSM-2412 

Analog Devices 

Audio Products 

Voltage Controlled Amplifiers 

Package Temp 
Option Range2 Page Comments 

2 
2 
2 
2 
2 
2 

c p Low Cost, Single 
c p Differential Input/Output 
I SF-85 Improved SSM-2014 
c p Dynamic Range Processor, 2 VCAs & 2 Level Detectors 
c p Excellent Price/Perfonnance 
c p Low Cost, Current Controlled Amplifier 

Reference 

Voltage Output DACs 
Voltage Output DACs 
Current Output DACs 
Multiple DACs 
Multiple DACs 
High Speed Amplifiers 
Dual Amplifiers 
Quad Amplifiers 
High Speed Amplifiers 
Log/Antilog Amplifiers 
RMS-to-DC Converters 
Higli Speed Amplifiers 
High Speed Amplifiers 
Low Noise Amplifiers 
Dual Op Amp 
Instrumentation Amplifiers 
Instrumentation Amplifiers 
Matched Transistors 
Matched Transistors 
Sampleffrack-Hold Amplifiers 
Analog Bipolar JFET Switches 
Analog Bipolar JFET Switches 

Page 

SF-6 
SF-6 
SF-5 
SF-8 
SF-8 
SF-26 
SF-33 
SF-32 
SF-26 
SF-36 
SF-37 
SF-26 
SF-26 
SF-25 
SF-33 
SF-35 
SF-35, SF-85 
SF-24 
SF-24 
SF-20 
SF-21 
SF-21 

Other Audio Products 

'Temperature Range: - lO'C to +SS'C for SSM-2013, SSM-2014, SSM-2120, SSM-2122 and SSM-2024. 
Boldface Type: Product recommended for new design. 
*New product since the publication of the most recent Databooks. 
§For more information, see Complete Analog 1/0 Ports section. 
•These products are described in Selection Guides appearing in other sections of this Short Form Designers' Guide. Please refer to the section and page indicated for more information on a specific device. 



@ 

0 

! 
-f m 
::u -co co -

~ 
(1) 
:;, 

g 
:;, 

Di 
n 
3· 

IQ 

"' c: 

~ 
Ci)" 
Ci! 

"' ~ 
'< 
0 
c: 

~ 
;::;: 
3· 

0 

~ 
~ m 
:a 

w 

~ 

Communications Products 

Telecommunications Products 

Package Temp 
Model Description Options Range Page 

LIU-01 Serial Data Receiver Reconstructs Clock and Data 2, 3, 6 I p 
RPT-82 PCM Repeater Featuring Automatic ALBO 3,6 I p 
RPT-83 PCM Repeater with ALBO and Clock Shutdown Circuit 3, 6 I p 
RPT-85 PCM Repeater with XR-T445 Pinout 3, 6 C, I p 
RPT-86 Low Power PCM Repeater with ALBO 2, 3, 6 I p 
RPT-87 Low Power PCM Repeater with ALBO and Clock Shutdown Circuit 2, 3, 6 I p 

Line Drivers/Receivers 

No. of No. of Low Power TTL 
Part Power RS-232 RS-232 External Shutdown Three-State No. of Package Temp 
Number Supply Voltage Drivers Receivers Capacitors (SD) EN Pins Options Range Page 

*AD230 +5v 5 0 4 Yes No 20 2, 3, 6 C, I SF-86 
*AD231 +5 v & +7.5 v 2 2 2 No No 14 2, 3, 6 C,l,M SF-86 

to 13.2 V 
*AD232 +5V 2 2 4 No No 16 2, 3, 6 C,l,M SF-86 
*AD233 +5V 2 2 None No No 20 2 C; I SF-86 
*AD234 +5V 4 0 4 No No 16 2, 3, 6 C, I SF-86 
*AD235 +sv 5 5 None Yes Yes 24 2, 3 C, I SF-86 
*AD236 +sv 4 3 4 Yes Yes 24 2, 3, 6 C,l,M SF-86 
*AD237 +5V 5 3 4 No No 24 2, 3, 6 C, I SF-86 
*AD238 +sv 4 4 4 No No 24 2, 3, 6 C,l,M SF-86 
*AD239 +5 v & +12 v 3 5 2 No Yes 24 2, 3, 6 C,I,M SF-86 
*AD241 +sv 4 5 4 Yes Yes 28 6 C, I SF-86 

Boldface Type: Product recommended for new design. 
*New product since the publication of the most recent Databooks. 

Analog Devices 
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Analog Devices offer5 a full spectrum of capabilities in 
mixed-signal application specific integrated circuits 
(ASICs). These chip-level systems can implement com
bined analog/digital designs with 10- to 14-bit accuracy 
and 12- to 20-bit resolution that formerly required 

- board-level solutions. 

Analog Devices can incorporate most of the functions 
of its standard monolithic parts in full-custom and 
semicustom ICs. Full-custom parts optimize perfor
mance and space requirements, while cell-based semi
custom parts· reduce development time and engineering 
expense. Development costs can be cut further by tai
loring a predefined system-on-a-chip known as a Lin
ear System Macro to your application. 

Analog's experienced design engineers work with pow
erful computer-aided design tools to design and lay out 
your circuit. Design centers are currently in Massachu
setts, England and Ireland. 

Multiple locations for fabrication, assembly and testing 
ensure a ready supply of production parts. Products 
can be processed in full MIL-38510 certified facilities. 

DESIGN EXAMPLES 
Analog Devices has created a variety of customer
specific and function-specific ASIC parts. Described 
here are three Linear System Macros, a custom chipset 
and a semicustom chip. 

D7 .. 
D5 .. .. 
D2 

01 

DO 

AD74004 QUAD DAC 

........ 

..... 
v..,,, 

.... ... 
MINO 
?G~ 

Analog Devices 

Application Specific Integrated Circuits 
AD75004 Quad DAC 
This circuit contains four separate 12-bit D/A convert
ers with amplifiers for voltage output and an on-board 
reference. Double-buffering latches interface with an 
8-bit parallel bus and permit updating of all four chan
nels individually or simultaneously. Outputs swing 
±5 V, drive ±5 mA, and settle within 5 µs. 

AD75068 Octal Programmable Gain Amplifier 
The AD75068 contains eight programmable gain am
plifiers (PGAs). Each is CQmplete, including switch/ 
resistor network and gain programming latch, and re
quires no external components. Each channel may be 
independently programmed for gains from l to 128. A 
unique circuit design maintains constant 2 MHz band
width at all gains and offers yery low phase shift; the 
PGAs also feature low input bias curre,nt (<IO pA). 

AD75068 OCTAL PROGRAMMABLE GAIN AMPLIFIER 

VDD1 VDD2 VSS1 , VSS2 

VINO 
VIN1 
VIN2 
VIN3 
VIN4 
VIN5 
VIN& 
VIN7 

~-4~~~~~~~~~~<>voUTO 

GO 
G1 
G2 

All 
A1 
A2 

Wii v------L_ 

Derivative· Circuits 

ONE OF EIGHT PGA 
CHANNELS SHOWN 

DGND 

VOUT1 
VOUT2 
VOUT3 
VOUT4 
VOUT5 
VOUT6 
VOUT7 

AGNDO 
AGND1 
AGND2 
AGND3 
AGND4 
AGND5 
AGND6 
AGND7 

The circuits outlined above can be modified to suit a 
specific.customer's application. For example, the 
AD75004 quad DAC could be expanded to 6 channels, 
each of which may have separate reference inputs·. The 
AD75068 could be configured to include filtering. 
These modifications, when based on standard library 
cells, can provide the fastest, most cost effective semi
custom solution . 

Modem Chipset 
Library cells can be combined to form macro building 
blocks for high speed modems. This two-chip design 
concept filters and converts data to interface a digital 
signal processor with the analog circuitry of a 9600-
baud modem. On one chip, the received signal passes 
through an antialiasing filter, sample-and-hold, 12-bit 
AID converter, 8th-order digital filter and decimation. 
On the other chip, transmit data is 8 x oversampled, 
then goes to an 8th-order filter, a 12-bit DAC and an 
active reconstruction filter. 

AC 
AECON

STRUCTION 
FILTER 

HIGH SPEED MODEM CHIPSET 

AD79015 LOW LEVEL DAS 
This circuit is a complete data acquisition system for 
low level signals (e.g., ECG and EEG) with a through
put of 10,000 samples per second. It provides high ac
curacy, high stability and functional completeness in a 
small 28-pin PLCC package. It includes a high perforc 
mance instrumentation amp, low-pass and 50/60 Hz 
notch filters, and a 12-bit ADC with on-chip reference. 
It also includes a fast 8/12-bit serial port to interface to 

most microprocessor systems. 

IN• 

IN-

GDO 

... 
Yss ._ 

DGHD 

DAO AAI AAIS AAO Alll AIMS ABO AA AFO 

AD79015 

.... 
:._.i.,.. 

1 r====;:j~YERT 
sUsY 
CIJ(IN 

1 ~CLKOSC 1~~f:1~~~: 
AW CS DATA 

VALID 
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HIGH PERFORMANCE PROCESSES 
Analog Devices' semicustom and custom circuits are 
fabricated using the same high performance processes 
as our standard-product !Cs. These mixed bipolar
CMOS processes include thin-film resistors which may 
be laser trimmed for precise matching and provide sta
ble performance over a wide temperature range. 

The ABCMOS, BiMOS II, and Linear Compatible 
CMOS (LC2MOS) processes combine bipolar and 
CMOS devices on one chip. Functional density is an 
order of magnitude greater than previous mixed-signal 
processes; over 40,000 devices can be placed on a sin
gle chip. Bipolar transistors provide low noise, low off
set input stages and high-power output stages. The 
CMOS devices offer high input impedance, and make 
dense logic and analog switches for data converters, 
multiplexers and switched-capacitor filters. LC2MOS 
also provides a JFET for very low noise amplifiers, and 
a low-noise buried-Zener reference. 

The bipolar-CMOS processes operate on supply volt
ages ranging from single + S volts to split ± IS V, with 
signal levels ranging from single-ended + 3 V to 
± 10 V. These processes are ideally suited for applica
tions in data acquisition, instrumentation, industrial 
automation and telecommunications. 

The following table summarizes the processes available 
for designing ASICs. Other processes in development 
will offer even higher speed, denser logic and higher 
integration of analog and digital functions. 

CELL LIBRARIES 
Cell libraries for the bipolar CMOS processes are de
scribed below. These libraries are growing with the 
development of new processes, macrocells and cells. 
Many new catalog parts will also be available as cells. 
Your local sales office can give you current information 
on the cell libraries and available Linear System 
Macros. 

Operational amplifiers are available in bipolar, JFET 
and CMOS configurations. Representative bipolar op 
amp cells have performance characteristics similar to an 

Application Specific Integrated Circuits 
ANALOG DEVICES HIGH PERFORMANCE BiCMOS PROCESSES FOR ASICS 

Process Power Signal Features 

ABCMOS +S V to ±S V +3Vto±3V Fine Geometries; Double Metal 
BiMOS II -+:SVto±l2V ±3 V to ±10 V Double Metal 
LC2MOS +S V to ±IS V +3 V to ±10 V JFET, Zener 
LC2MOS 2 +S V to ±S V +3 V to -+:3 V Fine Geometries; Poly-Poly Capacitors, JFET, Zener 

AD OP-27 and a slew-enhanced AD741. The LC2MOS 
process offers JFET op amps, including an AD71 l 
equivalent. 

Instrumentation amplifiers with performance compa
rable to the ADS21 and ADS24 are available. Linear 
comparators have response times down to 100 nano
seconds and strobed comparators have setup/access 
times down to SO nanoseconds. 

Digital-to-analog converters range in resolution from 8 
to 16 bits, and include cells similar to the AD667 and 
AD18S6. Analog-to-digital converters vary from 8 to 16 
bits in resolution, and include cells equivalent to the 
AD7871 and AD674. 

Support cells include sample-and-hold amplifiers with 
performance comparable to the ADS8S, low voltage 
bandgap references comparable to the ADS84, and low 
noise buried Zener references. 

RC active filters and programmable switched-capacitor 
filters are available with specifications in these ranges: 

Topology: all classical filter types 
Frequency Range: 200 Hz to 20 kHz (switched-cap) or 

100 Hz to l MHz (RC) 

Number of Sections: up to 10th-order (switched-cap) 
or 4th-order (RC) 

Signal/Noise and THD: >7S dB, compatible with 
12-bit data acquisition. · 

Logic cells include gates, counters, registers, micro
sequencer, PLA, RAM and ROM. Interface cells 
include 8-bit and 16-bit parallel 1/0 ports as well as 
synchronous serial ports and UARTs. 

Analog Devices 

COMPUTER-AIDED DESIGN TOOLS 
Designing a high performance mixed-signal IC is inher
ently more difficult than designing a gate array. The 
variety of analog and digital functions requires a cell
based approach. However, the use of powerful tools 
gives high confidence of functionality at first silicon 
through thorough simulation and layout verification. 
Complete computer-generated documentation of all 
schematics and analog and logic simulation waveforms 
permits thorough evaluation of Analog's design by 
your design staff before signoff for final layout and 
fabrication. 

I 

The overall work flow through the CAD environment 
is shown below. Key to meeting the special challenges 
of mixed analog/digital circuitry are the simulation and 
auto-layout tools, and the unification of design and lay
out information in a single database. Analog Devices 
has developed a suite of proprietary computer-aided 
design tools, called JANUS"', to address these issues 
and to implement turn-key designs. 

COMPUTER-AIDED DESIGN FLOW 

BLOCK PLACE 
ANO ROUTE 

LAYOUT VS 
SCHEMATIC 

VERIF!CATleN 

DESIGN 
RULE 

Cl'IECK 
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The JANUS schematic editor offers numerous time
saving techniques and provides for specification of such 
data as wire widths, routing layers and routing priori
ties. It automatically generates a netlist used by subse
quent tools. 

Analog uses several simulators, including electrical, 
logic and behavioral types. ADICE, a proprietary en
hanced version of the SPICE electrical simulator, gives 
precision simulation of critical analog sections. It uses 
Newton-Raphson methods to iteratively solve nonlinear 
time-dependent simultaneous differential equations. It 
is efficient for circuits up to about 250 active devices 
and is used for the frequency domain or transient anal
ysis of analog cells such as op amps, or sensitive digital 
cells such as dynamic RAM. 

Event-driven simulators handle larger circuits, with 
thousands of devices, and are typically used to simulate 
logic. The JANUS mixed-signal simulator combines an 
event-driven simulator with Newton-Raphson methods. 
It dynamically partitions the circuit to apply the faster 
event-driven techniques where possible, and the matrix 
methods where necessary. It also dynamically sizes the 
matrix and time steps to speed simulation further. The 
simulator can operate at the transistor level or use be
havioral models, or both at the same time, allowing 
trade-offs between accuracy and speed. 

For layout, the challenge is to increase automation 
while accommodating the layout sensitivity of analog 
circuitry. Device generators exist for the full range of 
active and passive devices available in the technology to 
automatically create a physical representation of the 
circuit schematic. This layout may be optimized 
through conventional interactive polygon-pushing. 

The JANUS routing editor is driven by the connectiv
ity of the schematics, but allows great freedom to man
ually control the routing of critical analog signal paths 
or power/ground lines while autorouting noncritical 
nets and spacing the layout to achieve automatic en
forcement of layout rules. The JANUS routing editor 
uses up to three interconnect levels, and will automati
cally expand and compact placement as necessary to 
achieve 100% routing. 

Analog Devices 

Finally, industry-standard layout verification tools as
sure conformance of the layout to both the schematic 
and design rules to give high confidence of functional
ity in first silicon. The CAD tool suite communicates 
via industry-standard stream formats to external data
bases and pattern generators. 

TEST AND TRIM 
Analog Devices has over 20 years of experience in test
ing complex circuits and manufactures commercial test 
systems for precision linear !Cs. In each fabrication 
facility, a computer network integrates Analog Devices, 
H-P, Teradyne and LTX test equipment. The design, 
wafer probe and test areas. share data on the network 
for statistical analysis and device modeling. 

All Analog Devices ASICs are tested at the wafer level, 
and most are laser-wafer trimmed to achieve high accu
racy. Untrimmed thin-film resistors match within 1% 
to 0.1 %, depending on area. Trimmed resistors can 
match to better than 0.01 %. Wafers may be laser drift 
trimmed with a hot-chuck probe to minimize the ef
fects of temperature on accuracy. 

After packaging, all parts are tested to assure that they 
meet guaranteed specifications. Environmental handlers 
can verify parts at multiple temperatures. Burn-in is 
performed as specified by the customer. 

PACKAGING 
Analog Devices ICs are available in most modern pack
age types, including high pin-count and surface mount 
varieties. ASICs may be assembled in any of Analog 
Devices' standard packages, listed below. This list is 
constantly expanded and other packages may be used if 
they are suitable for high performance applications. 

Available Packages 
Pin-grid array (PGA): 68 to 144 pins 
Leaded ceramic chip carrier (LDCC): 44 pins 
Leadless ceramic chip carrier (LCC): 20 to 68 I/Os 
Plastic quad flat pack (PQFP): 44 to 132 pins 
Plastic leaded chip carrier (PLCC): 20 to 68 pins 
Plastic dual in-line package (DIP): 14 to 64 pins 
Side-brazed DIP: 14 to 64 pins 
Frit-seal DIP (Cerdip): 14 to 40 pins 
Small outline (SO): 14 to 28 pins 

PROGRAM RESPONSIBILITIES AND 
INTERFACES 
The following figure shows the major phases in devel
oping an ASIC and responsibilities during each phase. 
The overall development time depends on the complex
ity of the circuit and on how custom the design is. 

Your Analog Devices Sales Engineer is your first inter
face for ASIC development. Your local sal~s office 
can provide further information on Analog Devices' 
custom/semicustom capabilities. 

PROGRAM RESPONSIBILITIES AND INTERFACES 

CUSTOMER 

GENERATE DESIGN 
TEST AND 

RELIABILITY 
SPECIFICATIONS 

JOINT CUSTOMER/ADI 

EXECUTE 
NONDISCLOSURE 

AGREEMENT 
AND CONTRACT 

REVIEW DESIGN 

REVIEW DESIGN, 
LAVOUT AND TEST 

PROGRAM 

EVALUATE 
PROTOTYPES 

ANALOG DEVICES 

' GENERATE ' 
DETAILED 

CIRCUIT DESIGN 

JANUS is a trademark of Analog De,·ices. Inc . 
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Power Supplies 

Modular AC/DC Power Supplies 
GENERAL DESCRIPTION 2S mA to S amps. Since these modular supplies are 
Analog Devices offers a broad line of modular ac/dc fully encapsulated, no trimming or external component 
power supplies that provide both OEMs and designers selection is necessary; simply mount the unit, connect 
a reliable, easy to use, low-cost solution to their power power and output leads, and you're on the air! Most 
requirements. Models are available in PC mountable Analog Devices' power supplies are available from 
and chassis mountable designs with S volt to l S volt stock in both large and small quantities with substan-
(single, dual, triple) outpU!S and current ratings from tial discounts being applied to large quantity orders. 

SPECIFICATIONS - Typical la +2S<C and I IS V ac 60 Hz unless otherwise noted* 

Output Output Line Reg. Load Reg. 
Voltage Current max max 

__ .Type Model Volts mA % % 

.., 
~ g 
·~ 

1! 
~ 

IQ 

~ 
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904 =IS :=SO 0.02 O.Q2 

902 :=IS :=JOO 0.02 0.02 

Dual 902-2 :=JS :=JOO 0.02 0.02 
Output 

920 :=JS :=200 0.02 O.Q2 

92S :=JS :=3SO 0.02 0.02 
921 :!:12 :e240 0.02 0.02 

90S s 1000 0.02 o.os 
Single 922 5 2000 0.02 0.05 
Output 

928 5 3000 0.05 0.10 

923 :e!S :eJOO 0.02 0.02 
+5 soo 0.02 0.05 

Triple 927 :e!S :efSO 0.02 0.02 
~s 1000 0.02 0.10 

Output 
2B3SJ =IS ct6S 0.08 0.10 

+I to +lS** 12S 0.08 0.10 
2B35K ctl5 =65 0.01 0.02 

+ 1 to + 15** 125 0.01 0.02 

952 ctl5 =100 0.05 0.05 
Dual 970 :=JS =200 0.05 0.05 
Output 973 :=IS =350 0.05 0.05 

975 ct IS ct500 o.os o.os 

9SS s 1000 o.os 0.IS 
Single 

976 s 3000 o.os 0.10 
Output 

977 s sooo o.os 0.10 

972 =IS ctlSO 0.02 O.Q2 
Triple +S 300 0.02 0.10 
Output 974 ct IS =ISO 0.02 0.02 

+S 1000 0.02 0.10 

*Consult Analog Devices Power Supplies Catalog for additional information. 
•*Resistor Programmable. 
Specifications subject to change without notice. 

Output Ripple & 
Voltage Noise Dimensions 
Error max mV rms max Inches 

:=200 mV O.S 3.Sx2.Sx0.87S 
-OmV 
+300mV o.s 3.S x 2.S x l.2S 
-OmV 
+300 mV o.s 3.Sx2.S x0.87S 
-OmV 
+300 mV o.s 3.Sx2.5xl.2S 
-OmV 
:el% o.s 3.S x 2.S x 1.62 
+300 mV 0.5 3.S x 2.5 x 1.25 
-omv 

:::1% J 3.5x2.Sxl.2S 
:el% I 3.5 x 2.S x 1.62 
=2% 5 (typ) 3.S x 2.S x l.2S 

:el% 0.5 3.5 x 2.5 x l.2S 
:el% 0.5 
:!:2% o.s (typ) 3.Sx2.Sx 1.62 
:=2% 1.0 (typ) 
(-0, +300 mV) o.s 3.S x 2.S x l.2S 

0.25 
(-0, +300 mV) 0.5 3.5 x 2.5 x l.2S 

0.25 

=2% I 4.4x2.7x 1.45 
:!:2% I 4.4x2.7x l.4S 
:=2% I 4.4x2.7x2.00 
:=2% I 4.4x2.7x2.00 

=:2% 2 4.4x2.7x l.4S 
=2% 5 (typ) 4.7Sx2.7x l.4S 
=2% 5 (typ) 4.7Sx2.7x l.4S 

=2% o.s (typ) 4.7Sx2.7x l.4S 
=::26/o 1.0 (typJ 
=2% o.s (typ) 4.7Sx2.7x l.4S 
=2% 1.0 (typ) 

Analog Devices 

AC/DC POWER SUPPLY FEATURES 
• Current Limit Short Circuit Protection 
• PC Mounted and Chassis Mounted Versions 
•Single (+S V), Dual (:tl2 V, :tJS V), and Triple 

(:t!S V/+S V, :tJS V/+l V to +JS V) Output 
Supplies 

• Current Outputs: 
2S mA to 1000 mA for Dual and Triple Output 
Supplies 
2SO mA to SOOO mA for Single Output Supplies 

• Wide Input Voltage Range 
• Low Output Ripple and Noise 
• Excellent Line & Load Regulation Characteristics 
• High Temperature Stability 
• Free-Air Convection Cooling; No External Heat Sink 

Required 
GENERAL SPECIFICATIONS 
Power Requirements 
Input Voltage Range: 
Frequency: 

Electrical Specifications 

!OS V ac to 12S V ac 
SO Hz to 2SO Hz 

Temperature Coefficient: 0.02%rC 
Output Voltage Accuracy: :t2%, max 

Breakdown Voltage: 
Isolation Resistance: 
Short Circuit Protection: 

See Specifications Table 
SOO V rms, min 
SOMO 
All ac/dc power supplies 
employ current limiting. 
They can withstand sub
stantial overload including 
direct short. Prolonged 
operation should be avoided 
since excessive temperature 
rises will occur. 

Environmental Requirements 
Operating Temperature 
Range: -2s°Cto +7l°C 

Storage Temperature 
Range: -2s 0c to +8S°C 
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GENERAL DESCRIPTION 
Analog Devices' line of compact de/de converters offers 
system designers a means of supplying a reliable, easy 
to use, low cost solution to a variety of floating (analog 
and digital) power applications. These devices provide 
high accuracy, short circuit protected, regulated outputs 
with very low output noise and ripple characteristics. 

Fourteen models are offered in five power levels of 1 
watt, 1.8 watts, 4.5 watts, 6 watts and 12 watts. Input 
voltage ver5ions include 5 volt, .12 volt, 24 volt and 28 
volt with output ranges as follows: + 5 volt, ± 12 volts 
and ± 15 volts at ±60 mA to 1000 mA output current 
capability. 

Most models are high effici~ncy (typically over 60% at 
full load) and feature complete 6-sided continuous 
shielding for EMI/RFI protection. A 1T-type input filter 
is contained, in some models, which virtually elimi
nates the effects of reflected input ripple current. Most 
Analog Devices' de/de converters are available from 
stock in both large and small quantities with substan
tial discounts being applied to large quantity orders. 

"' ~ I . DC/DC POWER SUPPLY FEATURES 
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• Inaudible (>20 kHz) Converter Switching 
Frequency 

• Continuous, Six-Sided EMl/RFI Shielding Except 
on 1 Watt and 1.8 Watt Models 

• Output Short Circuit Protection (Either Output to 
Common) 

• Automatic Restart After Short Condition Removed 
• Automatic Starting with Reverse Current Injected 

into Outputs 
• Low Output Ripple and Noise 
• High Temperature Stability 
• Free Air Convection Cooling 

No external heat sink or specification derating is 
required over the operating temperature range. 

Analog Devices 

GENERAL SPECIFICATIONS FOR 1 W AND 
l.8W MODELS 
Line Regulation - Full Range: ±0.3% (±1% max, 949) 
Load Regulation - No Load to Full Load: ±0.4% 

(±0.5% max, 949) 
Output Noise and Ripple: 20 mV p-p; with 15 µF 

tantalum capacitor across each output (2 m V rms 
max, 949) 

Breakdown Voltage: 300 V de min (500 V de min, 949) 
Input Filter Type: 1T 
Operating Temperature Range: -25"C to +71°C 
Storage Temperature Range: -40°C to + 125°C 

( + 100°c, 949) 
Fusing: If input fusing is desired, we recommend the 

use of a slow blow type fuse that is rated at 
150o/o-200% of the de/de converter's full load 
input current. 

Modular DC/DC Converters 
GENERAL.SPECIFICATIONS FOR 4.S W, 6 W 
AND 12 W MODELS 
Une Regulation - Full Range: ±0.07% max (±0.02% 

max, 951, 960 Series) (±0.1% max, 943) 
Load Regulation - No Load to Full Load: ±0.07% 

max (±0.02% max, 951, 960 Series) (±0.1% max; 
943) 

Output Noise and Ripple: 1 mV rms max 
Breakdown Voltage: 500 V de min 
Input Filter Type: 1T 
Operating Temperature Range: - 25°C to + 71°C 
Storage Temperature Range: -40°C to + 125°C 
Fusing: If input fusing is desired, we recommend the 

use of a slow blow type fuse that is rated at 
150%-200% of the de/de converter's full load 
input current. 

SPECIFICATIONS - Typical@ +25°C at nominal input voltage unless otherwise noted* 

Output ·Output Input 
lnput1 

Voltage Input Output Temperature Efficiency 
Voltage Current Voltage Range Current Voltage Coefficient Full Load Dimensions 

Model Volts mA Volts Volts Full Load Error max re max min Inches 
943 5 1000 5 4.7515.25 l.52A ±1% ±0.02% 62% 2.ox2.ox0.38 
958 5 100 5 4.5/5.5 200mA ±5% ±0.01% (typ) 50% 1.25 x 0.8 x 0.4 
941 ±12 ±150 5 4.75/5.25 l.17A ±1% ±0.01% 58% 2.0x2.0x0.38 
960 ±12 ±40 5 4.515.5 384mA ±5% ±0.01% (typ) 50% l.25x0.8x0.4 
962 ±15 ±33 5 4.5/5.5 396mA ±5% ±0.01% (typ) 50% 1.25 x 0.8 x 0.4 
964 ±15 ±33 12 10.8113.2 165 mA ±5% ±0.01% (typ) 50% 1.25 x 0.8 x 0.4 
965 ±15 ±190 5 4.65/5.5 1.7 A ±1% . ±0.005% (typ) 62% (typ) 2.0x2.0x0.38 
966 ±15 ±190 12 11.2/13.2 710mA ±1% ±0.005% (typ) 62% (typ) 2.0x2.0x0.38 
967 ±15 ±190 24 22.3/26.4 350mA ±1% ±0.005% (typ) 62% (typ) 2.0x2.0x0.38 
949 ±15 ±60** 5 4.6515.5 0.6A ±2% ±0.03% 58% 2.0x l.Ox0.375 
940 ±15 ±150 5 4.75/5.25 1.35 A ±1% ±0.01% 62% 2.0 x 2.0 x 0.38 
953 ±15 ±150 12 11/13 0.6A ±0.5% ±0.01% 62% 2.ox2.0x0.38 
945 ±15 '±150 28 23131 250mA ±0.5% ±0.01% 61% 2.ox2.ox0.38 
951 ±15 ±410 5 4.65/5.5 3.7 A ±0.5% ±0.01% 62% 3.5 x2.5 x0.88 

NOTES 
1Models 940 and 941 will deliver·up to 120 mA output current (and Model 943 will deliver up to 600 mA) over an input voltage range of ~.65 \" J< 
and S.S V de. 

*Consult Analog Devices Power Supplies Catalog for additional information. 
**Single-ended or unbalanced operation is permiS.iblc such that total output current load does not exceed a total of 120 ntA. 
Specifications subject to change without notice. 
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THE LTS CONCEPT 
The LTS-2020 is a versatile component test system 
which tests a multitude of components to the manufac
turer's specifications (linear, digital, data conversion, 
and discrete devices). The system offers such features 
as RS-232 ports for networking, IEEE for compatibil
ity with handlers and probers, dual disk drives for 
mass storage of data, automatic self-calibration, and a 
full statistical analysis software package. 

The L TS-2020 provides several data output formats -
datalog, yield analysis, and statistical analysis. The 
console provides the primary measurement and control 
functions to test a specific class of devices. The socket 
assembly is the mechanical and electronic interface for 
the family board and the DUT board. The DUT board 
plugs directly into the socket assembly and contains 
the circuitry and socket, specific to the actual device 
under test. 

Analog Devices' component test systems are the first 
benchtop testers that are programmable in BASIC and 
fill-in-the-blanks CREATE. CREATE is menu-driven 
software which prompts the user for data sheet limits 
and conditions, then builds a completed test program 
for the specified device. Turnkey program libraries are 
available for each of the device families. 

Far more than just comprehensive production testers, 
these test systems can handle complex engineering 
analysis and incoming inspection. They are the first 
systems that can provide all the capabilities of today's 
large centralized test systems at a price that is approxi
mately one-third the cost. The L TS-2020 not only pro
vides the flexibility of distributed or decentralized 
testing, it allows for cost effective multiple system pur
chases. They increase overall test reliability since the 
threat of a single big failure is eliminated in a distrib
uted testing environment. 

MIXED SIGNAL TEST CAPABILITY 
The L TS-2800 Mixed Signal Family Board and L TS-
0680 Test Head perform a wide variety of ac and de 
parametric tests on devices such as complex hybrids, 

LTS-2020 Component Test Systems 

HANDLER INTERFACE FOR 
HANDLER CONTROL SIGNALS 

BIDIRECTIONAL RS-232 PORT 
FOR COMMUNICATING WITH 
ANY RS-232 DEVICE DUAL DISK DRIVES, DOUBLE-SIDED FOR 

OPERATING SYSTEM, MASS STORAGE OF DATA, 
USER PROGRAMS, AND SUPPLIED PROGRAMS , ___ _ \ 

UNIDIRECTIONAL RS-232 PORT -...,/ 
FOR OPTIONAL PRINTER T \ IEEE 488 PORT (OPTIONAL) 

SOCKET PC BOARD - 1 p "' 

PLUG-IN SOCKET ASSEMBLY 

PLUG·IN FAMILY BOARD MODULE (E.G .. LINEAR. DIGITAL, 
DATA CONVERSION, DISCRETE, MIXED SIGNAL) 

octal DACs, ASICs, converters, and pulse width mod
ulators. The family board supplies the de pin drivers, 
the de force and measure system, a Vee buffer, an 
rms-to-dc conversion circuit, voltage and current 
sources, and a 24 x 5 switching matrix. With its 24 
programmable pin drivers, the system can provide high 
and low digital voltages, a three-state (high impedance) 
output mode, and accurate voltages and currents (V/I 
source). 

The family board incorporates a series of 12-bit cali
brated sources, used for programming V11_ and VIH 
voltage levels at the digital inputs of the device under 
test. A threshold source for programming voltage levels 
on a comparator is used to detect digital output voltage 
levels accurately. For forcing and measuring currents, 
a V/I source provides and measures 10 µA to 400 mA 
and voltages to :t 20 V. 

A switching matrix provides system flexibility by al
lowing any one of several capabilities to be switched to 
any of the pin drivers. These include the measure sys
tem, V/I source, Vm and V1L sources, the rms-to-dc 
circuit, 

Analog Devices 

and BNC input and output connectors for interconnec
tion with external instruments using the IEEE-488 bus. 

The L TS-0680 Mixed Signal Test Head contains a pre
cise and versatile time measure unit which provides 
accurate ac measurement of propagation delays, slew 
rates, pulse widths, and rise and fall times. It also in
corporates a 16-bit user data bus, 16-bit relay driver 
bus, four 12-bit programmable sources, and a user's 
expansion board. A square wave source to the DUT 
provides up to :t I 0 volt signals, from 1.22 kHz to 
2.5 MHz. 

LINEAR DEVICE TEST CAPABILITY 
The LTS-2101 Operational Amplifier Family Board 
tests today's very demanding high precision op amps, 
comparators, and regulators. This board houses the 
test loop used in testing op amps and comparators and 
the pulse load circuitry used in developing the high 
currents needed for voltage regulator testing. 
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For testing devices under 100 µV, the LTS-2101 offers 
a tight offset spec of ±(0.25% + 5 µ V). Use of low 
thermal Emf relays and a test loop gain of 10,045 en
sures superior low level Vos measur,ement performance 
for optimum repeatability of low level signals. 

Testing of low current devices is achieved with the 
L TS-0614 Socket Assembly which is designed to test 
bias and offset currents with an accuracy of ±(5% + 
25 fA) for any FET amplifier, including quad devices. 
Program libraries containing prewritten test programs 
for many standard op amps, comparators and regula
tors are available on disk. 

ANALOG-TO-DIGITAL TEST CAPABILITY 
The L TS-2200 ADC Family Board provides the test 
circuitry required for testing monolithic, hybrid, or 
modular ADCs. An on-board 16-bit microprocessor 
with 8K bytes of memory acts as a slave for the system 
console and executes preprogrammed test routines such 
as linearity, all codes existence, transition noise mea
surements, and conversion time measurements at high 
speed. Absolute accuracy can be measured within 
200 µ V. Linearity, differential nonlinearity, offset, 
gain, and PSSR are tested to ±0.05 DUT LSB 
+ 200 µ V. Turnkey test packages are available for 
many of the standard ADCs currently in use. 

DIGITAL-TO-ANALOG TEST CAPABILITY 
The L TS-2302 DAC Family Board utilizes advanced 
state-of-the-art test techniques to provide comprehen
sive test capabilities for a wide variety of DIA convert
ers. It will test both voltage and current output DACs, 
DACs with and without buffer registers, and serial or 
parallel input DACs to 16-bit accuracy. 

High repeatability on low level signals is achieved be
cause of the grounding scheme on the L TS-2302. The 
incorporation of high level components in the V/I cir
cuits ensures true accuracy. In addition, the methodol
ogy for measuring low bit currents allows appropriate 
testing of this parameter on CMOS DACs. 

Analog Devices 

Output leakage current on the L TS-2302 is measured 
with the bit drivers to the DAC set to logic 0. Current 
is measured using the I to V converter. A I M!1 resis
tor within the I to V circuitry ensures sensitivity, 
thereby measuring current down to ± 1 µA full scale. 

DIGITAL DEVICE TEST CAPABILITY 
The L TS-2510 Digital Device Family Board provides 
24-pin driver/detectors and a precision, four quadrant 
VII source for testing SSI/MSI TTL and CMOS digital 
devices. This board contains four programmable device 
supplies and switching circuitry necessary for perform
ing accurate parametric measurements on all device 
pins. 

Together with the L TS-0655 remote ac test fixture, 
dynamic parametric testing of 24-pin SSI/MSI TTL 
digital devices can be achieved. Accuracies are achieved 
down to ±4% + 1.5 ns at a resolution of 500 ps. Dy
namic parameters tested are propagation delay, setup, 
and hold times. 

DISCRETE DEVICE TEST CAPABILITY 
The L TS-2600 Transistor Family Board tests bipolar 
transistors, JFETs, diodes, and optocouplers. An on
board 16-bit microprocessor with 4K bytes of memory 
acts as a slave for the L TS system and coordinates the 
timing and pulse width control of the stimulus and 
measurement signals. In addition, the microprocessor 
monitors the 'interlock circuitry to insure safe handling 
of high power test signals. 

MOSFET software packages support the testing of N 
and P channel enhancement mode and N channel de
pletion mode devices. Tests which may be performed 
on MOSFET devices include ldss, lgss, lgssf, Igssr, Id 
(off), Id (on), B Vdss, B Vgss, B Vgssf, B Vgssr, Vds 
(on), Vgs (th), Vgsoff, Vsd, Rds (on), and Gsf. 

The Smartpower Test Fixture will support fast, accu
rate testing of devices such as Darlington Array~, Dif
ferential Line Drivers/Receivers, and 
Transceivers/Repeaters. It contains a matrix board 
which facilitates the muxing of High Voltage/High 
Current V/Is, a nonometer, diffamp, 16-bit measure 
system, and mecca ground reference to any one of 
eight matrix points at the DUT site and eight de pin 
drivers programmable to any one of four modes - VII, 
Vm, V1L or Tristate. This configuration allows true 
digital de parametric testing of the front-end of smart
power devices while providing the high voltage and 
high current capability to test the discrete output stage. 

ANALOG SWITCH TEST CAPABILITY 
The L TS-2700 Analog Switch Family Board adds 
switch and multiplexer testing capability to the L TS-
2020. This test capability, with CREATE software, 
allows datalogged device testing at the incoming in
spection and semiconductor manufacturing levels and 
includes software power for use in component evalua
tion applications. 

The L TS-2700 tests on and off drain to source leakage 
currents with an accuracy of 250 pA while forcing dif
ferential voltages up to 50 V ( ± 25 V from GND). 
Other tests performed are drain to source on resis
tance, greatest change in drain-source on resistance 
between channels, digital input current and supply cur
rent. 

Twenty high integrity analog lines are provided - four 
to be used as drain connections and sixteen for source 
connections. Also provided are eight programmable 
digital drivers, four digital control bits, six variable 
power supplies, and one fixed +5 V supply. These 
combinations of sources provide testing of devices such 
as 4-channel switches, 16 to 1 multiplexers, and other 
combinations of switches and multiplexers. 
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16-Bit 
High Speed DAC 

Vee = +SV 

IREF 

REFGND 

COMP 0 I 

VEE = -15V DGNO 015 - DO 

DAC-16 
FEATURES 
±1 LSB DNL 
±2 LSB INL 
500 ns Settling Time to 1 LSB 
Multiplying Range 10:1 

r 

500 kHz Multiplying Bandwidth 
Military Temperature Range Grades 
TTL/CMOS Compatible 
24-Pin Plastic DIP 

AGNO 

lour 

10-Bit 
300 MSPS DACs 

D,r'-----J 

o, 

010~ 

INVERT ()------' 

:~::~ I I 

RsET 

INTERN.t.L 
VOLTAGE 

REFERENCE 

REFERENCE CONTROL 
OUT AMP IN 

AD9720/ AD9721 
FEATURES 

New Products 

~IOIJT 

~iM 

~-----{ ) ~EFERENCE 

~CONTROt. 
AMP OUT 

300 MSPS (ECL)/100 MSPS (TTL) Update Rate 
Low Glitch Impulse: 15 pV-s 
Fast Settling: 1 O ns to 1 /2 LSB 
Low Power: 1.1W 
On-Board Quadrature Logic for DDS Application 
Differential Clock (ECL) 

APPLICATIONS 
Direct Digital Synthesis 
Arbitrary Waveform Synthesis 
Waveform Reconstruction 
High Speed Imaging 

Analog Devices 
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16-Bit 
Zero-Chip Inteiface DAC 

Vs 

TRIM 

MSBADJ 

lour 

AGND 

SJ 

RF 

AD766 
FEATURES 
Zero-Chip Interface to Popular µ.P, µ.C and DSPS 
Specified Over Commercial and Military 

Temperature Ranges 
0.0025% THO 
Fast Settling Permits 2x, 4x, or Sx 

Oversampling 
±3 V Output 
Optional·Trim Allows Superlinear Performance 
±5 V to ±12 V Operation 
16-Pin Plastic and Hermetic DIP Package 
Serial Input 

Analog Devices 

LC2MOS 
12-Bit Serial Input 
DA CPO RT 

Voo 

AD7233 

SDIN SCLK S'(NC LDAC 

AD7233 
FEATURES 
12-Bit CMOS DAC with 

On-Chip Voltage Reference 
Output Amplifier 

Serial Interface 
Small Size: 8-Pin DIP 
Nonlinearity: ±1/2 LSB Tmin to Tma.x 
Low Power Dissipation: 100 mW typ 
APPLICATIONS 
Process Control 
Industrial Automation 
Digital Signal Processing Systems 
Input/Output Ports 

Vour 

GND 

V55 

12-Bit Serial 
DACPORT 

VREFOUT \. ,.----...,.__ 

VREFIN 

Yoo 

SDIN CLR BIN/ SCLK SYNC LDAC SOEN SDO 
COMP 

AD7243 
FEATURES 
12-Bit CMOS DAC with 

On-Chip Voltage Reference 
Output Amplifier 

Serial Interface 
Small Size: 16-Pin DIP or SOIC 
Nonlinearity: ±1/2 LSB Tmin to Tmax 
Low Power Dissipation: 100 mW typ 
APPLICATIONS 
Process Control 
Industrial Automation 
Digital Signal Processing Systems 
Input/Output Ports 

ROFS 

YouT 

AGND 

DGND 

Vss 
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LC2MOS 12-Bit 
DA CPO RT 

Yoo REF OUT RoFS 

AGNO 

cs 
WR 

LOAC 

AD7245A 
FEATURES 
Improved AD7245 

080 0811 

12 V and 15 V Operation 
±1/2 LSB Linearity Grade 

OGNO 

Faster Interface: 40 ns typ Data Setup Time 
Extended Plastic Temperature Range 
(-40°c to +85°CI 
Military Temperature Range Grade 

12-Bit DAC with Output Amplifier and 
Reference 

Low Power (65 mW typ) 
Single or Dual Supply Operation 
Parallel Loading Structure 

RFe 

Your 

Vss 

CLR 

LC2 MOS 12-Bit 
DA CPO RT 

Voo REFOUT RoFs 

I I VR~F I ~RFe 

AGNO 

CSLS8 

CSMS8 

WR 

LOAC 

AD7248A 
FEATURES 
Improved AD7248 

080 

12 V and 15 V Operation 
± 1 /2 LSB Linearity Grade 

087 OGNO 

Faster Interface: 40 ns typ Data Setup Time 
Extended Plastic Temperature Range 
(-40°c to +85°CI 
Military Temperature Range Grade 

12-Bit DAC with Output Amplifier and 
Reference 

Low Power (65 mW typ) 
Single or Dual Supply Operation 
(8 + 4) Loading Structure 

Analog Devices 

Your 

Vss 

New Products 

LC2 MOS Dual, Complete 
12-Bit/ 14-Bit Serial DACs 

•oo •oo •ss •ss TP1 TP2 
TP3 ..... 

REF INA 

I • 112-Bm1'-BITL__J, ~•our• 
LDiCi 

TFSA C:.S:Dl.&I I I ~REF OUT 
TCLKA 

DTA 

me 
TCLKB 

DTB 

LOAcEi 
YouTB 

REF INB 

AGNO AGNO DGND DGND 

AD7242/ AD7244 
FEATURES 
Two 12-Bit/14-Bit DACs with Output Amplifiers 

AD7242: 12-Bit Resolution 
AD7244: 14-Bit Resolution 

On-Chip Voltage Reference 
Fast Settling Time 

AD7242: 3 µs to ±1/2 LSB 
AD7244: 4 µs to ±1/2 LSB 

High Speed Serial Interface 
Operates from ±5 V Supplies 
Low Power-130 mW typ 
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CMOS 80 MHz, 
Triple 8-Bit Video DAC 

.. 
Vu, AOJUST 'IMF 

"' 
PIXEL GO [ .. 
INPUT Q?~ 

"°"' .. 
87~ 

llllEFWHITE 

itiii( 

Svi.c 

ADV101* 
FEATURES 
80 MHz Pipelined Operation 

.,_ 

~-

Triple 8-Bit D/ A Converters 
RS-343A/RS-170 Compatible Outputs 
TTL Compatible Inputs 
+5 V CMOS Monolithic Constr 1ction 
40-Pin DIP or 44-Pin PLCC PaclJge 
Plug-In Replacement for BT101 
Power Dissipation: 400 mW 
APPLICATIONS 
High Resolution Color Graphics 
CAE/CAD/CAM Applications 
Image Processing 
Instrumentation 
Video Signal Reconstruction 
Desktop Publishing 
SPEED GRADES 
80 MHz 
50 MHz 
30 MHz 
*ADV is a trademark of Analog Devices, Inc. 

Analog Devices 

CMOS 80 MHz, 
Triple 8-Bit Video DAC 

CLOCKO L____J >---UCDIW 

["~ 
•• I DAC >-OIOR 

A7 

ptXEL GO~ IT I DAC >-UIOG 
INPUT G7 
PORT 

aow-;;-i L!_J DAC )--(JIOB 
87 

Al!F WHITE .,.,.------., LJ -~~-- MJtsvNC 
BLANK 
SYNC 

ONO 

ADV7120 
FEATURES 
80 MHz Pipelined Operation 
Triple 8-Bit D/ A Converters 
RS-343A/RS-170 Compatible Outputs 
TTL Compatible Inputs 
+5 V CMOS Monolithic Construction 
40-Pin DIP or Small 44-Pin PLCC Package 
Power Dissipation: 400 mW 
APPLICATIONS 
High Resolution Color Graphics 
CAE/CAD/CAM Applications 
Image Processing 
Instrumentation 
Video Signal Reconstruction 
Desktop Publishing 
SPEED GRADES 
80 MHz 
50 MHz 
30MHz 

CMOS 80 MHz, 
Triple 10-Bit 
Video DACs 

V,u. .u:UST V., 

=[= "°"' .. .. 
" 

........ 

ADVi 121/ADV7122 
FEATURES 
80 MHz Pipelined Operation 

--

Triple 10-Bit D/A Converters 
RS-343A/RS-170 Compatible Outputs 
TTL Compatible Inputs 

5 V CMOS Monolithic Construction 
40-Pin DIP Package (ADV7121) 
44-Pin PLCC Package (ADV7122) 
Power Dissipation: 400 mW 
APPLICATIONS 
High Definition Television (HDTV) 
High Resolution Color Graphics 
CAE/CAD/CAM Applications 
Image Processing 
Instrumentation 
Video Signal Reconstruction 
Desktop Publishing 
SPEED GRADES 
80 MHz 
50 MHz 
30 MHz 
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LC2 MOS Octal, 12-Bit 
DAC 

0 
0 

> 

~ g 
c ""' 
~ ~ ~ 
> > > 

~ 

~ ~ 
> "' 

r-"1';;;;;;;:;-;-;:;;::::;-;-m!'==77-=,lkb~L_.) OUT1A 
,-VO,...::.-"'-===-"'Y"""i'=~:::.;,;;.1.'=-"-"'---6 OUT2A 

Lr~C~~::;:~~;:~nt~§t~:;:~@;:]ktl;~~;=::::3 ~~~~ 0 
OUT2B 

Lr~~g~~~~~;:~nt~§~~:;:j~;:nt@;~~;::::::2~~~c OUT2C 

r"~Gg~!~~~~~t~~~~~~;t~~~~~~~~~==2~~~~0 
OUT2D 

'-"t;;;'~:-':-;:;:::-::--,.,,,.,-,J~_L-J.,,.,J-1.-..._.::.X~ti~E 
,-V.,_,~,_,"""::...>-.,_.,=i"'"""-\'"'"-Jr""'=-"""~--¢ OUT2E 

W,t;;!:;:!-~:::C;:r.;l'r.;"""'~~c-'1~..,..,J~==::);~~~F 
r"'c;::;;:_;.;:;:.:,;::_;.:_r;,c:=.,~~"-J,;ii"'""-""'---¢ OUT2F 

rL~z~~b~~~ts~c~;~~~~t~~t~;~~i==~o~~~~G OUT2G 

r\.\\:!..:;:7::_\\-:'!;':: 0,\"rl. ;,~r= ,,,.,-!:.~ ;o_:., -",.-"-",,";::J;.~-Jr.Jlif.J,l f'f!_-'-c",J _,,;,.:::'-=-=-~ ~~~~H OUT2H 

FSIN A-I' I - • .. :...: __ ... _:__:_ ' I 

CLKIN 
SD•Ny-i HU"'-'' .... , ... ' '"'"-'"''i'"-'' I 

AO SOOUT LDAC ClR i:1. itL. ~ -:. 
~ ~ ~ ~ 
> > > > 

AD7568 
FEATURES 

8 12-Bit DACs in One Package 
4-Quadrant Multiplication 
Separate References 
Single +5 V Supply 
Low Power 
Versatile Serial Interface 
Simultaneous Update Capability 
Reset Function 
44-Pin PQFP 

APPLICATIONS 
Process Control 
Automatic Test Equipment 
General Purpose Instrumentation 

LC2 MOS Complete Dual 
12-Bit MDAC 

VREF A 

VREF B 

LDAC 

cs 
WR 

AO 
A1 

DGND 

AD7837 
FEATURES 

Two Complete 12-Bit MDACS 
On-Chip Output Amplifiers 
5 µs Settling Time 
4-Quadrant Multiplication 

Voo 

RrnA 

Vour A 

AGNDA 

RFBB 

Vour e 
AGNDB 

Vss 

Space-Saving 0.3", 24-Pin DIP and 24-Terminal 
SOIC Packages 

(8+4) Loading Structure 

Analog Devices 

New Products 

LC2 MOS Complete Dual 
12-Bit MDAC 

A07847 

VREFA ( ~ OAC A 

VREFB 

080 

0811 

WR 

C5A 

CSB 

L:( 
DGND 

AD7847 
FEATURES 

Two Complete 12-Bit MDACS 
On-Chip Output Amplifiers 
5 µs Settling Time 
4-Quadrant Multiplication 

Voo 

Vss 

Space-Saving 0.3", 24-Pin DIP and 24-Terminal 
SOIC Packages 

12-Bit Parallel Loading Structure 

VouTA 

AG NOA 

Vours 

AGNDB 
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Quad 12-Bit, Voltage 
Output DAC with 
Readback 

VLOGIC voo VREFH 

AO 

RW 

cs 
LOAC 

RESET VREF L 

DACrd412/DAC-8413 
FEATURES 
Four Complete 12~Bit DACs 
+5 to ±15 Volt Operation 
True Voltage Output 
Fast Bus Access Time 
Read back 
28-Pin DIP and LCC 
Reset to Mid Scale-DAC-8412 
Reset to Zero Scale-DAC-8413 

VouTA 

Vour 8 

VourC 

VourD 

Vss 

Analog Devices 

8-Bit Octal, 4-Quadrant 
Multiplying CMOS DAC 

------·--------
V1NA 

~r DECODED ADDRESS ax a /' ' Your A 
Voo + 

' ,' I 
-=-._ OAC A 

OAC ~----_) 
LOAD 

REGISTERS • 

~ I J. < 

~v'"" 
L OAC~ VOUTH SDI , 

CLK~ ~ I 
~ 

I DAC-8840/DAC-8841 

GND Vss soo PRESET 

DAC-8840/DAC-8841 
FEATURES 
Eight Individual Channels 
8-Bit Accuracy 

I 

1 MHz 4-0uadrant Multiplying Bandwidth 
3 Wire Serial Interface 
±3 Volt Output Swing 
Midscale Preset, Zero Volts Out 

DAC-8841 (Noninverting Only Version of 
DAC-8840) 
Single +5 V Only Version 
1 MHz, 2-0uadrant Multiplying Bandwo ith 

14-Bit, 10 MSPS 
AID Converter 

r---------------------, 
I r---"1 AD9014 I 

I 
----··----

i 
I 
I 

I I r--------11 I 
I SINGLE TO I 
I OIFFERENTIAL I CLAMPED 
: AMPLIFIER I 

I 
I 8-BIT r. '· 

A1N I 
I II RESIDUE I 
I II (LSB) I 
I DIFFERENTIAL 11 FLASH I 
I TRACK & HOLD II ADC I 
I II I 
I II I 
I II 8 : 14 I II 
I TRACK & HOLD 11 ADDER 
I SECTION II ENCODER SECTION I ·---------·----------------------

AD9014 
FEATURES 
Sample Rate: 10 MSPS 
Spurious Free Dynamic Range: 92 dB @ 2.3 MHz 

Ain; 88 dB @ 4.3 MHz Ain; 72 dB @ 10 MHz Ain 
Low Intermodulation Distortion: -90 dBfs 
SNR: 75 dB 
Differential Encode Clock 
Complete .Subsystem 

APPLICATIONS 
Radar Signal Analysis 
Visible & Infrared Imaging 
FFT Spectrum Analysis 
Medical Imaging 
SIGINT /ECM/EW 
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BiCMOS Complete 
12-Bit, 100 kSPS 

. Sampling ADC 
1218 

:1 :1 CONTROL I ~ 
.. ,STS 

~ 
Rf.FOUT~ IV. II I t:LOCI( 1-J §.I.A~~ 

~ 

~~~!!~~=~) 
~ .. , .. 

... OFF .... 
10¥114 

AD1674 
FEATURES 

~ -
AD1674 

Complete Monolithic 12-Bit ADC with: 
10 µs Conversion Rate (ADC+ SHA) 
On-Chip Reference 

±5 V, ±10 V, 0-10V, 0-20 V Input Ranges 
+5 V, ±12 V/±15 V Supplies 
DC and AC Specified 

70dB S/N+D 
Industry Standard ·Pinout 

Self-Calibrating 
Charge Balancing 
16-Bit ADC 

AD1876 
FEATURES 
100 kSPS 
•nherent Sampling Input with Audio Bandwidth 
Serial Output 
16-Pin DIP Package 
±5 V Input Range 
+5, ±12 V Supplies 

Analog Devices 

New Products 

16-Bit, 500 kHz 
Sampling ADC 

REFouT REF IN 

REFERENCE ----

AD1382 

HOLD 

IN OUT V1NA V1NB 

AD1382 
FEATURES 
16-Bit Resolution 
Single Package 
500 kHz Sampling Rate 
SNR-90 dB@ 5.0 kHz min 
THO- -90 dB @ 5.0 kHz min 
0.0015% FSR INL typ 
±5, ±10 V Bipolar Input 
Zero Offset Calibration 
APPLICATIONS 
Medical Imaging 

CLOCK & CONTROL 
SIGNALS ____,....____ 

Magnetic Resonance Imaging 
CAT 

Radar 
Parametric Measurement Units 
Digital Storage Oscilloscopes 
Waveform Recorders 
Analytical Instruments 
Vibration Analysis 

DATA 
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LC2MOS Complete 
4-Channel 12-Bit 
Simultaneous Sampling 
Data Acquisition 

iiff CS Ro CONVST Yoo Yoo 

CLK 

'I,., 

~ .. 
v,.,, 

14.. 

DBO 

L____J"T 0811 

AGND DGND V55 

AD7874 
FEATURES 
Four On-Chip Track/Hold Amplifiers 
Simultaneous Sampling of 4 Channels 
Matching Aperture Delay Specification 
Fast 12-Bit ADC (8 µs Conversion 

Time/Channel) 

REFIN 

REF OUT 

29 kHz Sample Rate for All Four Channels 
Internal/External Reference Option 
±10 V Input Range 
±5 V Supplies 

Analog Devices 

LC2MOS Complete 
12-Bit, 100 kHz 
Sampling ADCs 

AGND REFOUT VIN 

CLK 

12/ii/CLK 

CONVST 

CS iiO BUSY/Wf DB11 DBO DGND V55 

AD7875/ AD7876 
FEATURES 
Complete Monolithic 12-Bit ADC with: 

2 µs Track/Hold Amplifier 
8 µs AID Converter 
On-Chip Reference 
Laser-Trimmed Clock 
Parallel, Byte and Serial Digital Interface 

72 dB SNR at 10 kHz Input Frequency (AD7875) 
57 ns Data Access Time 
Low Power -60 mW Typical 
Variety of Input Ranges: 

0 to +5 V for AD7875 
± 10 V for AD7876 

LC2MOS 12-Bit, 1.5 µ,s 
Sampling ADC 

•oo CS RD CONVST 

VIN1~ 

VIN2~ 

+SREF 

SUM 

VREF 

AGNO 

Vss DGND 

AD7886 
FEATURES 
1.5 µs Throughput Time 
12-Bit Monotonic Over Temperature 
10 dB SNR at 100 kHz Input Frequency 
Low Power: 250 mW typ 
Fast Bus Access Time: 57 ns max 
APPLICATIONS 
Digital Signal Processing 
Speech Recognition and Synthesis 
Spectrum Analysis 
DSP Servo Control 

BUSY 

0811 

DBO 
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AD671 
FEATURES 
12-Bit Resolution 

OTA MSB 

24-Pin "Skinny-DIP" Package 

BIT1-12 DAV 

Conversion Time-500 ns max AD671J/K-500 
- 750 ns max AD671J/K-750 

Low Power-475 mW 
Unipolar (Oto +10 V, Oto +5 V) and 
Bipolar (±5 V) Input Ranges 

Complete 
Wide Temperature 
16-Bit AID Converter 

AD1378 
FEATURES 
Complete 16-Bit Converter with Reference and 

Clock 
±0.003% Maximum Nonlinearity Over 

Temperature 
Available with MIL-STD-883 Screening 
Fast Conversion-17 µs Maximum (16 Bit) 
Short Cycle Capability 
Parallel and Serial Outputs 
Low Power: 800 mW Maximum 
Industry Standard Pinout 
Specified Over Military Temperature Range 

Analog Devices 

New Products 

LC2 MOS Complete 
High Speed 12-Bit ADC 

v .... 

DGNO 0311 008 

AD7572A 
FEATURES 
Improved AD7572 

Faster Conversion Time 
AD7572AXX03: 3 µs 
AD7572AXX10: 10 µs 

-12 V or -15 V Power Supply Operation 
Better Offset and Gain Error Specifications 

Extended Plastic Temperature Range 
(-40°C to +85°C) 

Low Power: 100 mW 
Small 24-Pin, 0.3" Wide DIP and SOIC 

Packages 
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LC2MOS 12-Bit 1 µs 
ADC 

You MODE cs RO CONVST 

·~ 

BUSY 

VREFF 

" ~00" COMPARATORS THREE 

VREFS AND STATE 

4-BIT FLASH OUTPUTS 080 

LOGIC 
AGNOF 

AGNDS 

AD7586 
FEATURES 
1 µ.s Conversion Time 

'Vss OGND 

AGND and VREF Force/Sense Connections 
12-Bit Monotonic Over Temperature 
Low Power-200 mW typ 
Fast Bus Access Time-<57 ns 
APPLICATIONS 
Measurement and Control 
Automatic Test Equipment 
Precision Servo Control 
All Data Acquisition Systems 

Analog Devices 

LC2MOS 16-Bit 
Charge Balancing ADC 

AV00 DY00 AV55 DVss SC1 SC2 

A1N 

6-POLE GAUSSIAN 
LOW PASS 

DIGITAL Fil TEA 

CLKIN CLKOUT MODE C$ DROY 

AD7701 
FEATURES 

BP1i:iP 

SLEEP 

Monolithic 16-Bit Charge Balancing ADC 
0.0015% Linearity Error 
On-Chip Self-Calibration Circuitry 
Programmable Low Pass Filter 

0.1 Hz to 10 Hz Corner Frequency 
0 to +2.5 V or ±2.5 V Analog Input Range 
4 kSPS Output Data Rate 
Flexible Serial Interface 
Ultralow Power 
APPLICATIONS 
Industrial Process Control 
Weight Scales 
Portable Instrumentation 
Remote Data Acquisition 

LC2MOS 20-Bit AID 
Converter 

SC1 SC2 

~ ~ -! 
CLKIN CLKOUT MODE 

AD7703 
FEATURES 
Monolithic 20-Bit ADC 
0.003% Linearity Error 
20-Bit No Missed Codes 
On-Chip Self-Calibration Circuitry 
Programmable Low Pass Filter 

0.1 Hz to 10 Hz Corner Frequency 
0 to +2.5 V or ±2.5 V Analog Input Range 
4 kSPS Output Data Rate 
Flexible Serial Interface 
Ultralow Power· 
APPLICATIONS 
Industrial Process Control 
Weigh Scales 
Portable Instrumentation 
Remote Data Acquisition 
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LC2 MOS, 
Single + 5 V Supply, 
Low Power, 12-Bit 
Sampling ADC 

... 
·-~ COMPARATOR I LOW POWER I<) MODE 

.... 
.... 

AGND 

cs 
CLKIN 

COHVST 

iiD 
BUSY 

DB11 DBO DGND 

AD7880 
FEATURES 
12-Bit Monolithic A/D Converter 
66 kHz Throughput Rate 

12 J.1.S Conversion Time 
3 J.1.S On-Chip Track/Hold Amplifier 

Low Power 
Power Save Mode: 2 mW typ 
Normal Operation: 25 mW typ 

70dB SNR 
Fast Data Access Time: 57 ns 
Small 24-Lead SOIC and 0.3' DIP Packages 
APPLICATIONS 
Battery Powered Portable Systems 
Digital Signal Processing 
Speech Recognition and Synthesis 
High Speed Modems 
Control and Instrumentation 

Serial Output 
12-Bit ADC 

. .. , AIN ... 

CLKINtj CONTROL 11 suec•s~v• LJ 
LOGIC APPROXIMATION 

START REGISTER DATA 

GND ... 

ADC-7573 
FEATURES 
3 J.l.S Conversion Time 
On-Chip Band Gap Reference 
High Speed Serial Interface 
Second Source Available-MAX170 
8 Pin Mini-DIP Package 

Analog Devices 

New Products 

12-Bit, 3 µs Complete 
ADC 

CONVERT 

CLOCKIO 

:F ADJ 

REFevPass 

"" 
•w• .. , 

laPOLAR 
Of'FSET 

ADC-922 
FEATURES 
On-Chip Reference-10.00 V 
On-Chip Clock 
High Speed Processor Interface 
User Selectable Input Range 
Rad Hard 

iiiiAiOY 
OUT~T 
llENABLE 

DAU OUT 
BUS 
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10-Bit, 60 MSPS 
AID Converter 

_,_ 
..... 

AD9020 
Fb..ffURES 

·-

Analog Devices 

Monolithic 10-Bit/60 MSPS Converter 
TTL Outputs 
Bipolar (±1.75 V) Analog Input 
56 dB SNR @ 2.3 MHz Input 
Low (45 pf) Input Capacitance 

APPLICATIONS 
Digital Oscilloscopes 
Medical Imaging 
Professional Video 
Radar Warning/Guidance Systems 
Infrared Systems 

10-Bit, 75 MSPS 
AID Converter 

...... _,_ 

AD9060 
FEATURES 

-LS95 -R1-R1 

Monolithic 10~Bit/75 MSPS Converter 
ECL Outputs 
Bipolar (±1.75 V) Analog Input 
57 dB SNR @ 2.3 MHz Input 
Low (45 pf) Input Capacitance 
APPLICATIONS 
Digital Oscilloscopes 
Medical Imaging 
Professional Video 
Radar Warning/Guidance Systems 
Infrared Systems 
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Dual 8-Bit 
60MSPSADC 

AD9058 
FEATURES 
Two Matched ADCs on Single Chip 
8-Bit/60 MSPS Conversion Speed 
On-Board Voltage Reference · 
Low Power ( <1 WI 
Low Input Capacitance (11 pf) 
±5 V Power Supplies 
Flexible Input Range 
APPLICATIONS 
Quadrature Demodulation for Communications 
Digital Oscilloscopes 
Electronic Warfare 
Radar 

8-Bit, 30 MSPS 
Sampling ADC 

ANALOG 
INPUT 

TWO-STEP 
AD 

CONVERTER 

VREF 

I -, I .. DIGITAL 
OUTPUT 

AD9078 

AD9078 
FEATURES 
On-Board Voltage Reference 
Low Power 380 mW 
Small Size: 20-Lead SO or 20-Lead DIP 
30 MSPS Conversion Rate 
32 MHz Input Bandwidth 
APPLICATIONS 
Video Digitization 
Image Capture 
Instrumentation 
Radar Warning Receivers 

Analog Devices 

New Products 

16-Channel Data 
Acquisition System 

,,..; ...... cu s-
.... t ..... t 

";.:~ '':!.,":"'' ,::. ""' ":,"::' VUP 

AD1341 
FEATURES 
150,000 Channels/Second Throughput Rate 
Analog Inputs 

Single Ended (SE) or 8 Differential (DEi; 
Expandable to 32 SE or 16 DE 

Over Voltage Protected 
Power Supply Loss Protected 

Programmable Gain amplifier (PGA) 
Binary Gains 1 to 128 
Independent Gain Selection per Channel 

12-Bit Sampling A/D Converter 
Processor Interface 

FIFOs for Channel Control and Conversion 
Results 

Fully Asynchronous 16-Bit Parallel Bus 
15 ns Data Access Time 
Selectable 16-Bit Data Format 
Programmable Interrupt Structure 

Ceramic Surface Mount Package 

APPLICATIONS 
DSP Data Acquisition 
Missile Guidance 
Vibration Analysis 
PC Data Acquisition 
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Low Cost, 14-Bit, 
Dual Channel 
Synchro/Resolver-to
Digital Converter 

AD2S44 
FEATURES 
1 in.2, 32-Pin Flatpack 
2.6 Arc Minute Accuracy 
14-Bit Resolution 
On~Board Oscillator 
Independent Reference Inputs 
Independent Velocity Outputs 
High Tracking Rate 
APPLICATIONS 
Gimbal/Gyro Control Systems 
Radar/Sonar 
Engine Controllers 
Coordinate Conversion 
Military Servo Control Systems 
Fire Control Systems 
Avionic Systems 
Missile Systems 
Antenna Monitoring 
CNC Machine Tools 

Analog Devices 

Low Cost, 16-Bit 
Synchro/Resolver-to
Digital Converter 

INTEGRATOR 

HIGH 
DYNAMIC 

RANGE VCO 

-Ys 

•\Is 
GND 

---1 LATCHES I t iNHliiT 

AD2S46 
FEATURES 
1.3 Arc Minute Accuracy 
16-Bit Resolution 
Small 28-Pin Ceramic DIP 
Low Cost 
APPLICATIONS 
Gimbal/Gyro Control Systems 
Radar System 
Engine Controllers 
Sonar 
Military Servo Control Systems 
Fire Control Systems 
Avionic Systems 
Antenna Monitoring 
CNC Machine Tooling 

14-Bit, Dual Channel 
Resolver-to-Digital· 
Converter 

AD2S34 
FEATURES 
Low Cost/Channel 
32-Pin OIL Hybrid Package 
2.6 Arc Minute Accuracy 
24-Bit Resolution 
Built-In Test 
Independent Reference Inputs 
High Tracking Rate 
APPLICATIONS 
Gimbal/Gyro Control Systems · 
Robotics · 
Engine Controllers 
Coordinate Conversion 
Military Servo Control Systems 
Fire Control Systems 
Avionic Systems 
Antenna Monitoring 
CNC Machine Tooling 
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Complete Dual 900 ns 
Sample-and-Hold 
Amplifier 

N/C 

IN1 I 31-1 IV 12 I SIH1 

COMMON I 41 v..._ 11 I S/H2 

IN2 I 5 1--1 I X1 ">-----110 I OUT2 

N/C 

N/C 

AD682 
FEATURES 
Two Matched Sample-and-Hold Amplifiers 
Independent Inputs, Outputs and Control Pins 
Acqui~ition Time (to 0.01%): 900 ns max 
Fully Specified and Tested Hold Mode Distortion 
Internal Hold Capacitors 

Complete 900 ns 
Sample-and-Hold 
Amplifier 

IN 

COMMON. I 3 

N/C 

AD781 
FEATURES 
Acquisition Time (to 0.01%): 900 ns max 
Low Power Dissipation: 95 mW 

New Products 

Fully Specified and Tested Hold Mode Distortion 
Complete: Internal Hold Capacitor 
8-Pin Mini-DIP Package 

Analog Devices 
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Sample-and-Hold with 
Multiplexed Input 

(lSBl (MSB) 
A B C INH 

i ;,·~·•?£cooi.; :1 ~§g ooNo 
I I I I K .... Yoo 

CHoOUT 

CH10UT 

CH2')UT 

CH,OUT 

CH40UT 

CH5'JUT 

CH10UT 

CH,OUT 

I • • • • • • • • ' 0 Vss 

SMP-08 
FEATURES 
7 p.s Acquisition Time 
Single or Dual Supply Operation 
0.01 % Accuracy 

Analog Devices 

Quad Sample-and-Hold 
Amplifier 

Yoo 

VIN1 0 • 1 O" 

S1H1 

v,N2 a • 1 15" 

StH2 

V1N3 0 "I 0 

SJH3 

VIN4 0 ••1 0" 

iiiH 4 

DGND 

SMP-04 
FEATURES 

Vss 

On-Chip Hold Capacitors 
12-Bit Accuracy 
Low Power 
Low Cost 
Low Droop Rate-·2 mV/s 

Vou11 

VouT2 

Your3 

VouT4 

High Precision 
+ l 0 V Reference 

+10V OUT NOISE 
REDUCTION VHIGH A3 IN SENSE 

GAIN GND NC 
ADJ SENSE 

HN 

AD688 
FEATURES 

Y1ow BAL NC A4 IN 
ADJ 

±10 V Tracking Outputs 
Kelvin Connections 
Low Tracking Error-1.5 mV 
Low Initial Error-2.0 mV 
Low Drift-1.5 ppm/°C 

1} ;J:EOUT 

-10V OUT 
SENSE 

15) -10VOUT 
FOllCE 

Flexible Output Force and Sense Terminals 
High Impedance Ground Sense 
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High Speed, Low Power 
Dual/Quad Operational 
Amplifier 

OP-282/0P-482 
FEATURES 
AC PERFORMANCE 
Slew Rate: 10 V/µs Typical 
7 V/µs Minimum 
DC PERFORMANCE 
Supply Current: 250 µA max per Amplifier 
Input Offset Voltage: 2 mV max (OP-282), 

3 mV max (OP-482) 
Input Bias Current: 100 pA max 
Open-Loop Gain: 25 V/mV min 
S0-8 (OP-282) and S0-14 (OP-482) Packages 
Also Available in Cerdip and 20-Contact LCC 

Dual Low Power, Low 
Bias Current Precision 
Operational Amplifier 

OP-297 
FEATURES 
Precision Performance in Standard S0-8 Pinout 
50 µV max Offset Voltage 
0.6 µV/°C max Offset Voltage Drift 
100 pA max Input Bias Current 
2000 V/mV min Open-Loop Gain 
625 µA max of Supply Current per Amplifier 
Available in 8-Pin Cerdip, Plastic, SO and 

20-Contact LCC Packages 

Analog Devices 

New Products 

32-Bit, 300 MSPS Phase 
Accumulator for DDS 

'•• 'J•!""S8' 

100LS81 T,. 

'"' LATCHLSW 

AD9950 
FEATURES 
300 MSPS Clock Rate 
32-Bit Frequency Resolution 
Low Power: 1.5 W 
On-Board Quad Logic 
16- or 32-Bit Bus Compatible 
APPLICATIONS 
Frequency Synthesizers 
Waveform Generators 

' ' :g:;; '"'" 

Frequency Hopping Systems 
Communications and Radar Receivers 
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10 MIPS DSP 
Microcomputer 

ADSP-2105 
100 ns Instruction Cycle with Sustained 10 MIPS 

Performance 
ADSP-2100 Family Extension; Code-Compatible 
ADSP-2101 Pin-Compatible 
1 K Words of On-Chip Program Memory RAM 
512 Words of On-Chip Data Memory RAM 
Memory Expandable Off-Chip for Both Program 

and Data Memory 
ADSP-2100 Base Architecture 

Three Independent Computation Units 
Two Independent Data Address Generators 
Powerful Program Sequencer 

One Bidirectional Synchronous Serial Port with 
Companding Hardware 

Programmable 16-Bit Interval Timer with 
Prescaler 

Programmable Wait State Generation 
Automatic Boot of Internal Program Memory 

from Byte-Wide External Memory, e.g., EPROM · 
Provisions for Multiprecision Computation and 

Saturation Logic 
Single-Cycle Instruction Execution 
Multifunction Instructions 
Three Edge or Level-Sensitive External Interrupts 
On-Chip Clock Generation Circuitry 
68-Lead PLCC 
APPLICATIONS 
Optimized for DSP Algorithms Including 

Digital Filtering 
Fast Fourier Transforms 

Applications Include 
Image Processing 
Speech Processing 
Telecommunications 

Analog Devices 

SERIAL 
PORT1 

COMPANDING 
CIRCUIT RV 
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DSP Microcomputer with 
Host Interface Port 
ADSP-2111 
77 ns Instruction Cycle with Sustained 13 MIPS 

Performance 
ADSP-2100 Code and Function Compatible 
2 K Words of Program Memory RAM 
1 K Word of Data Memory RAM 
Host Interface Port: Simple Interface of 68000, 

8051, ADSP-210X and Others 
Separate Program and Data Buses On-Chip 
Dual Purpose Program Memory for Both 

Instructions and Data Storage 
Three Independent Computational Units: ALU, 

Multiplier/Accumulator and Barrel Shifter 
Two Independent Data Address Generators 
Powerful Program Looping 

Zero Overhead Looping 
Conditional Arithmetic Instruction Execution 

Two Double-Buffered Serial Ports with Compand-
ing Hardware and Automatic Data Buffering 

Input and Output Flags 
Programmable Interval Timer 
Programmable Wait State Generation 
Automatic Booting from Byte-Wide External 

Memory, e.g., EPROM 
Automatic Booting from Host Port 
Provisions for Multiprecision Computation and 

Saturation Logic 
Single-Cycle Instruction Execution 
Multifunction -Instructions 
Three Edge or Level-Sensitive External Interrupts 
80 mW Maximum Power Dissipation in Standby 

Mode 
100-Pin PGA and 100-Lead PQFP 

APPLICATIONS 
Optimized for DSP Algorithms Including 

Digital Filtering 
Fast Fourier Transforms 

Applications Include 
Image Processing 
Radar, Sonar 
Speech Processing 
Telecommunications 

RBUS 

Analog Devices 

SERIAL 
PORTO 

New Products 

SERIAL 
PORT1 

HIP DATA 
BUS 
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DSP Mixed-Signal 
Processor 
ADSP-21 insp50 
ADSP-2100 Family Extension; Code Compatible 
75 ns Instruction Cycles with Sustained 

13.3 MIPS Performance 
2 K Words of On-Chip Program Memory SRAM 
1 K Word of On-Chip Data Memory SRAM 
Memory Expandable Off-Chip for Both Program 

and Data Memory 
ADSP-2100 Base Architecture 

Three Independent Computational Units 
Two Independent Data Address Generators 
Powerful Program Sequencer 

Linear Codec with 8 kHz Sampling Offering 65 dB 
SNR and THO 

Dynamically Reconfigurable 8/16-Bit Host 
Interface Port; Direct Interface to 68000, 8051, 
ADSP-210X and Others 

Two Bidirectional Synchronous Serial Ports 
16-Bit Timer with Prescaler 
Boot of Internal Program Memory via Data Bus 

or Host Interface Port 
Programmable Wait State Generator 
Three Flag-Out Pins for System Control 
Power Down Modes for Low Power Applications 
On-Chip Clock Generation Circuitry 
132-Pin PQFP and 80-Pin JEDEC Metric 
APPLICATIONS 
Mixed-Si1i::'!al Processing Including 

Telecomrr..,•mications 
Speech Proc&!ISing 

" 

Analog Devices 

EXTERNAL 
ADDRESS 
BUS 

;¢24 EXTERNAL 
DATA 

!' >< 11 II v 'iUllUBU5 1~1 v 1~LSZ-JU I' BUS "<> "ii" :0 4 ' ~ 4 i-----1 ZS A r~-1t-7t·7d~,-----, 

RBUS SERIAL 
PORTO 

SERIAL 
PORT1 

1t 

Im-==-== I •• 
HIP DATA 
BUS 
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r r LINKER l SIMULATOR 

l ASSEMBLER c 
SYSTEM COMPILER 
BUILDER 

ADDS-2 lXX-ASM-PC 
System Builder, 
Assembler, Linker, 
PROM Splitter 
SYSTEM BUILDER 
Architecture Description File Specifies Target 

Hardware 

ASSEMBLER 
Supports High Level Constructs 
Supports Flexible Macro Processing 
Encourages Modular Code Development 
Provides a Full Range of Diagnostics 

LINKER 
Library Support 
Maps Assembler Outputs to Target Hardware 

PROM SPLITTER 
Formats ROM Memory Image for Uploading to 

PROM Programmers 

-
ADDS-2 lXX-SIM-PC 
Simulator 
SIMULATOR 
Reconfigurable Windowing Interface 
Full Symbolic Disassembly 
Simulates Hardware Configuration 
Simulates Port and Serial Port 1/0 Handling 
Flags Illegal Operations 
Advanced Debugging Features 
Profiling for Checking Code Efficiency 

Analog Devices 

PROM l SPLITTER 

ADDS-2 lXX-BUN-PC 
System Builder, 
Assembler, Linker, 
PROM Splitter, 
Simulator and 
C Compiler 
C COMPILER 
Programming in C Eases Development of 

Applications Software 
Supports In-Line Assembly Code 
Provides FRACT Data Type (1.15 Format) for 

DSP Algorithms 
Complete Calling Interface to Assembly 

Language Routines 
Produces ROMable Code 
Floating-Point Emulation Support 
Conforms to ANSI Draft Standard (X3J11) 
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H EPROM I RS-232 HOST EZ-ICE 
RS-232 ::J INTERFACE H PROCESSOR . FIRMWARE CONNECTION LOGIC 

HOST INTERFACE LOGIC I 

ADSP-2101 
CLOCK H EMULATOR 

OSC DEVICE 

ADDS-2101-EZ-ICE TM 

In-Circuit Emulator 

BK WORDS 
OVERLAY 
MEMORY 

3.3" x 3.3" Surface-Mount Board with RS-232 
Port 

Plugs Directly into ADSP-2101/2105 Socket on 
Target Board 

Full Speed Emulation 
Single Step Capability 
Sixteen Breakpoints 
Memory Upload/Download with a PC 
Examine and Alter Registers, Program Memory 

and Data Memory 
SK x 24-Bit High Speed Program/Data Overlay 

Memory 
12.288. MHz Oscillator, Socketed for Easy Change 

of Clock Speed 
Memory Map (MMAP) Pin Control 
Stand-Alone Operation. for Software Debugging 

without Target Board 
Easy-to-Learn Menus and Displays 

EZ-ICE. EZ-LAB, and !=Z-KIT are trademarks of Analog Devices, lni:. 

ANALOG 
MICROPHONE INPUT 

INPUT PROCESSING 

ANALOG 
SPEAKER OUTPUT 

OUTPUT PROCESSING 

EPROM 
DEMONSTRATION 

PROGRAMS 

ADDS-2101-EZ-LAB TM 

Demonstration Board 
12.5 MHz ADSP-2101 Microcomputer 
64K x 8-Bit Boot EPROM Preprogrammed with 

Demonstrations 
Voice 1/0 Port with Microphone Input Jack and 

Speaker Output Jack 
Four-Channel, 8-Bit Digital-to-Analog Converter 

(DAC) Port 
Bus Expansion Connector Allows Additional 1/0 

and Full Memory Expansion 
Serial Port Expansion Available through SPORT 

Connector 
12.288 MHz Crystal, Replaceable with Different 

Speed Crystals 
Three Switches for User Control: Interrupt IR02, 

Flag In and Reset 

USER I CLOCK 
PUSHBUTTONS CRYSTAL 
~~~ 

§' 
~ 
Cl 
iii 

I ADSP-2101 
DEVICE 

ANALOG OUTPUTS 

~ 
:i 
:!! c _, _, 
c 
~ 

i 
a: 

~ w 
i 
8 
a: 
w 
gj 

ADDS-2101-EZ-KIT™ 
Development Kit 
ADDS-2101-EZ-lAB Demo Board 
Cross-Software (Assembler and Simulator) 
Digital Signal Processing in VLSI Textbook 
Applications Textbook with Example Programs 

on IBM-PC Disk 
ADSP-2100 Processor Family Training Workshop 

Discount Coupon 
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ADSP-2111 EZ-Tools Support 

RS·232 
CONNECTION 

RS·232 
INTERFACE 

LOGIC 

HOST 
PROCESSOR 

EPROM 
EZ·ICE 

FIR-ARE 

HOST INTERFACE LOGIC 

ADDS-2111-EZ-ICE 
In-Circuit Emulator 

ADSP· 2111 
EMULATOR 

DEVIC£ 

3.3" x 3.3" Surface-Mount Board with RS-232 
Port 

Plugs Directly into ADSP-2111 Socket on Target 
Board 

Full Speed Emulation 
Single Step Capability 
Sixteen Breakpoints 
Memorv Upload/Download with a PC 
Examine and Alter Registers, Program Memory 

and Data Memory 
SK x 24-Bit High Speed Program/Data Overlay 

Memory 
12.288 MHz Oscillator, Socketed for Easy Change 

of Clock Speed 
Memory Map (MMAP) Pin Control 
Stand-Alone Operation for Software Debugging 

without Target Board 
Easy-to-Learn Menus and Displays 

BK WORDS 
OVERLAY 
llEllORY 

Analog Devices 

New Products 

SPEAKER 
OUTPUT 

ANALOG 
INPUT 

PROCESSING 

ANALOG 
OUTPUT 

PROCESSING 

USER PUSHIUTI"ONS 

.. .,. f---1 ADSP·2111 
CODEC DEVICE 

EPflOll 
DEMONSTRATION 

PROGRAM r;:-i 
nTi 

ANALOG OUTPUTS 

ADDS-2111-EZ-LAB 
Demonstration Board 
12.5 MHz ADSP-2111 Microcomputer 
64K x 8-Bit Boot EPROM Preprogrammed with 

Demonstrations 
Voice 1/0 Port with Microphone Input Jack and 

Speaker Output Jack 
Four-Channel, 8-Bit Digital-to-Analog Converter 

(DAC) Port 
Bus Expansion Connector Allows Additional 1/0 

and Full Memory Expansion 
Serial Port Expansion Available through SPORT 

Connector 
12.288 MHz Crystal, Replaceable with Different 

Speed Crystals 
Three Switches for User Control: Interrupt IR02, 

Flag In and Reset 

USER 
CONNECTOR 

(CONTAINS ALL 
ADSP-2111 
SIGNALS 

INCLUDING 
HOST 

INTERFACE 
PORT) 
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Analog Devices 

ADSP-2100A 12.5 MHz In-CircuitEmulator 

ADDS-21 OOA-ICE 
12.5 MHz Emulator 
Interfaces to IBM-PC Host via RS-232 Interface, at 

up to 56.7K Baud 
Emulates 50 MHz ADSP-2100A, with 12.5 MHz 

Instruction Rate 
User Interface Similar to ADSP-2101 Simulator 

and Emulator 
Custom Window Configuration and Command 

Aliasing 
Stand-Alone Operation Allows Software 

Debugging before Hardware Prototype 
Assembly and Disassembly of ADSP-2100A 

Instructions 
Single-Step As Well As Full-Speed Operation 
Overlay RAM Can Replace Target System 

Memory 
Trace Buffer Stores up to SK Frames of 

ADSP-2100A Activity 
Supports Software· Breakpoints 
Hardware Break and/or Trace Triggering on an 

Extensive Set of Bus Conditions 
Static User Control of Selected ADSP-2100A 

Inputs 
Software Support for Industry-Standard Mouse 
Optional Logic Module Probes Allow Tracing of 

Additional Signals 
Optional Probe-to-Target Umbilical Cord 

Facilitates Debug and Testing Work 

ao 
00 
00 
00 

CABLEllgg 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

1.0 (25) 

l 
[gJ 

1 
1.0(25) 

00 
00 
00 
00 
00 
00 

~~I 3.3 (84) 
00 
00 
00 
00 
00 
00 
00 

a 
0 
0 
0 
0 
0 

1.5(39)~ 

~1 

u~I = = r· ~ 
r--1.4 (36)---j 

PROBE 
(TOP VIEW) 

pimensions shown in inches and (mm). 



@ 

0 
rs:: 
~ 
-t m 
:ll .... 
co co .... 

~ 
(1) 
::J 

8 
::J 
iii n 
3· 

IQ 

"' c 
-0 
"Q. 
ar 
jil 

"' ~ 
'< 
0 
c 
"' ~ 
;::+" 

3· 

0 

~ 
~ 
:JJ 

~ 
UI 

DSP Mixed-Signal 
Peripheral Linear Codec 
ADSP-28msp02 
Complete Linear Coded Codec 
16-Bit Sigma Delta ADC 
16-Bit Sigma Delta DAC 
On-Chip Antialiasing and Antiimaging Filters 
On-Chip Voltage Reference 
8 kHz Sampling Frequency 
Twos Complement Coding 
65 dB SNR and THO 
Programmable Gain on DAC and ADC 
DSP Compatible Serial Port 
24-Pin (0.3 inch) DIP/SOIC 
Single 5 V Power Supply 

APPLICATIONS 
Mixed-Signal Processing Including 

Telecommunications 
Digital Mobile Phones 
Computers 
Speech Processing 

VFeNORM -----~ 

VREFOUT 

16-BIT SEGMA-DELTA ADC 

ANALOG 
SIGMA DELTA 
MODULATOR 

ANTI ALIASING 116 
DECIMATION 

FILTER 

DECODER 

16-BIT SEGMA DEL TA ADC 

OUTPUT 
DIFF. AMP 

ANALOG 
SMOOTHING 

FILTER AND PGA 

Analog Devices 

DIGITAL 
SIGMA DELTA 
MODULATOR 

ANTI IMAGING 
INTERPOLATION 

FILTER 

New Products 

DIGITAL 
HIGH PASS 

FILTER 

CONTROL 
REGISTER 

DIGITAL 
HIGH PASS 

FILTER 

SDOFS 

SDO 

DATA/ 
CNTRL 

SCLK 

SDI 

SDIFS 
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Analog Devices 

LC2MOS Complete 
12-Bit Analog 
1/0 System 

Voo 

r-~~~~~~~~~~~---_()RIDAC 

>--+----C) Your 

LDAC<( .. , , <I 

TFS OAC SERIAL 
TCLK INTERFACE 

RODAC 

DT 
CONTROL ( )---------,_ 

RFsl"'>-~~~~-r-~-'-~-, 

RCLK 8 I ••• ,_m -v• I 
DR , < 

RO AOC 

CLK 
~VIN 

CONVST 9 • I ~-- I 

DGNO v., AONO 

AD7868 
FEATURES 
Complete 12-Bit 1/0 System, Comprising: 

12-Bit ADC with Track/Hold Amplifier 
100 kHz Throughput Rate 
72dB SNR 

12-Bit DAC with Output Amplifier 
3 µs Settling Time 
72dB SNR 

Operates from ±5 V Supplies 
Low Power-130 m\/V typ 
Small 0.3" Wide DIP 

LC2MOS Complete 
14-Bit Analog 1/0 
System 

v,, 

.-----------------{ )RIDAC 

>---+---() Vour 

LDAC<( .. , , <I 

T~~~~ :1 I I RODAC 

DT<;)-~~~--t--L.~~~~J 

CONTROL ( )---------,_ 

RFS ADC SERIAL 
RCLK INTERFACE RO AOC 

DR 

CLK 

~·™ --- I 
CONVST 9 • I TRACK/HOLD 

AD7869 

DGND 

AD7869 
FEATURES 

v., AGND 

Complete 14-Bit 1/0 System, Comprising: 
14-Bit ADC with Track/Hold Amplifier 

83 kHz Throughput Rate 
82dB SNR 

14-Bit DAC with Output Amplifier 
4 µs Settling Time 
82dB SNR 

Operates from ±5 V Supplies 
Low Power-130 mW typ 
Small 0.3' Wide DIP 
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5-Channel Monolithic 
Comparator for Lamp 
Monitoring 

AD22001 1 CHANNEL 

+U BATT o-ao-.-o-------

AD22001* 
FEATURES 

StGNAL CONDITIONING 
AND SIGNAL PROCESSING 

SIGNAL OUTPUT TO 
1 SY CMOS LOGIC 

Continuous Status Checks of Five Bulbs 
Lamp Status Check In "On" and "Off" State 
Status Checks of Two In-Line Fuses 
Very Low Voltage Drop at Sensor Shunt Resistor 

(Nominal 1.75 mV at 22°C) 
Temperature and Supply Voltage Compensated 
Can Be Powered Directly from Car Battery 
Operating Temperature Range: -40°C to +125°C 
15 V CMOS Compatible Digital Outputs Signals 
Voltage Limited Power Supply Output for 15 V 

CMOS Logic ICs 

Monolithic Temperature 
Sensor with Signal 
Conditioning 

AIR INTAKE, 
-50°C TO +1so0 c RTH 

AD22100* 
FEATURES 
200°C Temperature Span 

SIGNAL OUTPUT 
DIRECT TO ADC 

+SV 

INPUT 

REFERENCE 

ANALOG TO 
DIGITAL 

CONVERTER 

Accuracy Better Than 2% of Full Scale 
Linearity Better Than ±2°C 
Ratiometric Output Voltage - Output Propor-

tional to Temperature x Supply Voltage 
Reverse Voltage Protection 
Low Quiescent Current - Minimal Self-Heating 
High Level, Low Impedance Output 
22.5 mVl°C from +5.000 V Supply 
Wide Power Supply Range 

Analog Devices 

New Products 

Single-Supply Sensor 
Interface Circuit 

+5VOLT 

OUTPUT 
4V PER AMP 

SINGLE-POLE LOW PASS FILTERING, GAIN: 40 

AD22050* 
FEATURES 
Gain of x20 Alterable from x 1 to x 160 
Input CMR from Ground to 6x (Vs - 1 V) 
Output Span 10 mV to (Vs - 0.2) V 
1-, 2-, 3-Pole Low Pass Filtering Available 
Accurate Midscale Offset Capability 
Differential Input Resistance 400 k.O. 

CORNER 
FREQUENCY= 
0.796 Hz- ••F 

c 

ANALOG 
GROUND 

Drives 1 k.O. Load to +4 V Using Vs = +5 V 
Transient Spike Protection & RFI Filters Included 
Operating Temperate Range -40°C to +125°C 
APPLICATIONS 
Current Sensing 
Motor Control 
Interface for Pressure Transducers, 

Position Indicators, Strain Gages, 
and Other Low Level Signal Sources 
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Sensor with Signal 
Conditioning 

TARGET WHEEL 

BIASING MAGNET 

PIN1 \ 

~ 
\ 

·AU22150 

Vcco-+-+L-4+-<>Vo nn 

AD22150* 
FEATURES 
Sensitive to Small Changes in Field: Operate and 

Release Points at -12 G and +12 G 
Respectively 

Switch Points Moved in Presence of Large 
Dynamic Fields (Up to ±200 GI 

Open Collector Output 
Stable Over -40°C to +150°C Temperature Range 
Hysteresis Built Into the Output 
Maximum Frequency 50 kHz 
Minimum Frequency User Selectable with One 

External Capacitor 
Powered Directly by Automobile Battery 

~ .1 *Patents Pending 
tProtected by U.S. Patent Re30,5~; others pending . .... 

I .... 

Analog Devices 

Automotive Battery 
Monitor Circuit 

AD22180 

AD22180t 
FEATURES 

SIGNAL 
OUTPUT TO 

~A022181 

Measures Automotive Battery Temperature & 
Voltage 

Built-In Battery Charging Characteristic 
Provides a Signal to Maximize the Battery Charg

ing Without Exceeding the Battery Gassing 
Voltage at Any Given Temperature 

Signals "Charge Battery" for Battery Voltage Be
low the Battery Voltage Characteristics of the 
Figure: 13.35 V@ 40°:C +35 mVl°C for Temper
atures Below 40°C and -11 mV/°C Above 40°C 

TTL Compatible Open Collector Output 
Output Short Circuit Protected 
No External Components Required 
Powered Directly by Automobile Battery with 

Transient and Reverse Voltage Protection 
Operating Temperature Range -..55°c to +125°C 

Alternator Control 
Circuit 

"
'" 

AD22181 

AJ~~:,9 .' 6J 

1!?14.0 ·-·-·· 

~ 
12.8,Y!IO ~ ;-· 

12.lf 
-"II o i10 BO 120 160 180 

c 
• '•l FIXED UPPER LIMIT FOR BATTERY VOLTAGE 

b) FIXED CHARGING LIMIT 
Hf:ADLAMP VOLT AGE 

CJ OVEA·TElllPERATURE SHUT-DOWN 
d) BATTER'!' VOLTAGE WI TEMPERATURE 

CHAflGING LIMIT Fl'IOM AD22180 

AD22181t 
FEATURES 

°"' CEXCITATIOH) 

Directly Controls Alternator Excitation 
Temperature Invariant Charging Voltage Limiter 
Over-Temperature Protective Shutdown 
Remote Sensed Headlamp Voltage Charging 

Limit 
Interface for Battery Temperature - Voltage 

Charge Control Using AD22180 
Fail-Safe Operation 
Acceleration Cut-Off Model 
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Low Noise, 20-Bit 
Audio DAC 

-Vs 

TRIM~ 
VL 4 

.. - 'mM 
& 

LE I 6 H DIGITAL 

OFFSET 

·~~ 
-VL 8 AD1862 

AD1862 
FEATURES 
119 dB Signal-to-Noise Ratio 
102 dB D-Range Performance 
±1 dB Gain Linearity 
±1 mA Output Current 
16-Pin DIP Package 

APPLICATIONS 
High Performance Compact Disc Players 
Digital Audio Amplifiers 
Synthesizer Keyboards 
Digital Mixing Consoles 
High Resolution Signal Processing 

+Vs 

NR2 

ADJ 

NR1 

AGND 

louT 

RF 

DGND 

Dual 18-Bit 
Audio DAC 

DR 

LR 

CLK 

AD1864 
FEATURES 
Dual Serial Input, Voltage Output DACs 
No External Components Required 
Operates at 8 x Oversampling 
±5 Volt to ±12 Volt Operation 
Cophased Outputs 
115 dB Channel Separation 
±0.3% Gain Matching Between Channels 

APPLICATIONS 
Multichannel Audio Application Such As: 

Compact Disc Players 
Multivoice Keyboard Instruments 
DAT Players and Recorders 
Digital Mixing Consoles 

Analog Devices 

+Vs 

TRIM 

MSB 

lou1 

AGND 

SJ 

R, 

Vour 

-VL 

DL 

LL 

DGND 

New Products 

Single-Supply 
Dual 18-Bit Audio DAC 

V8 L 

Vs 

V0 L 

NRL 

AGND 

NRR 

V0 R 

AD1868 
FEATURES 
Complete, No External Components Required 
97.5 dB, 0.004% THD+N 
Sx Oversampling 
> 115 dB Channel Separation 
Single Supply Operation Range of +3.5 V to 

+5.25 v 
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Self-Contained .P.~udio 
Preamplifier 

V+ 

+IN 

OUT 

-IN 

V- GND 

SSM-2017 
FEATURES 
Excellent Noise Performance: 850 pV/VHz or 

1 dB Noise Figure 
Ultralow THO: 0.01%@ G = 100 Over the Full 

Audio Band 
Wide Bandwidth: 250kHz@G=100 
High Slew Rate: 14 V/µs 
True Differential Inputs 
8-Pin Mini-DIP with Only One External Gain 

Setting Resistor 
Gain Range of 0 dB to Over 60 dB 
Sub-Audio 1 /F Noise Corner 

Analog Devices 

Voltage-Controlled 
Amplifier/OVCE 

SSM-2018 
FEATURES 
Wide Dynamic Range: 118 dB (Class AB typ) 

108 dB (Class A typ) 
Excellent THO and IMO Over Gain, Attenuation, 

and Frequency 
Low Untrimmed Control Feedthrough: 1 mV 

(Class AB typ) 
Buffered Control Port 
Accepts Low or High Impedance Inputs 
Few External Components 
Class AB THO Rivals That of Class A 

Balanced Line Driver 

VIN 

50<! 
~•OUTFORCE 

•OUTSENSE 

-OUT SENSE 

">-++-J\Nlv--0 - OUT FORCE 

= 
GND 

SSM-2142 
FEATURES 
Transformer-Like Output 
Drives 10 V rms into a 600 fi Load 
Drives Large Capacitive Loads and Long Cables 
Low Gain Error (Differential or Single-Ended) 

<0.1% 
High Slew Rate: 15 V/ns 
Available in 8-Pin Mini-DIP 
No External Components Required 
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+5 V Powered 
CMOS RS-232 
Drivers/Receivers 

AD230-AD241 
FEATURES 
Single 5 V Power Supply 
Meets All RS-232-C and V.28 Specifications 
Multiple Drivers and Receivers 
On-Board DC-DC Converters 
±9 V Output Swing with +5 V Supply 
Low Power CMOS: 5 mA Operation 
Low Power Shutdown ::;1 µA 
3-State TTL/CMOS Receiver Outputs 
±30 V Receiver Input Levels 
Plug-In Replacement for MAX230-241 
APPLICATIONS 
Computers 
Peripherals 
.Modems 
Printers 
Instruments 

TTL/CMOS 
INPUTS* 

TTL/CMOS 
OUTPUTS 

New Products 

+SVINPUT 
13 

Vee 
1N914 OR EQUIVALENT 

c+ V+ 14 + 7.5V TO 13.2V 
+12V TO -12V 

VOLTAGE CONVERTER V- 3 
4.7µF 

c- ::;I;:+16V 

{ n,. 8 11 no~} RS-232 
OUTPUTS 

T2,N 
7 4 

T2ouT 

{"--
9 10 

R1,N } ""' INPUTS** 

R2ouT 
6 5 

R2,N 

AD231 
GND 

12 
-= 

*INTERNAL 400kll PULL-UP RESISTOR ON EACH TTL/CMOS INPUT 
**INTERNAL Skll PULL·DOWN RESISTOR ON EACH RS-232 INPUT 

.-, 

Analog Devices 
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Analog Devices 

.Military Products 

Products Available to Standard Military Drawings 
Analog Devices' IC and hybrid products are supplied with processing to the three major levels of military screening, JAN QPL, Standard Military Drawing (SMD) and 
MIL-STD-883B (Revision C) .. These products are all produced in facilities which are fully qualified to MIL-M-38510 for integrated circuits, or MIL-STD-1772 for hybrids. In 
addition to these listings, we also publish a Military Products Databook which contains the specification details for designers who specify components for military contracts. The listings 
here are up-to-date and accurate as of the publication date (10/90), but there is ongoing development in this area by ADI and military procurement agencies. For status of specific 
parts, please contact your local salesperson. This list will also be updated and published every six months in Analog Briefings and in this Short Form Designers' Guide. 

SMD Part Number Generic Part Number Description SMD Part Number Generic Part Number Description 

5962-8%5501LX AD7672TQ10/883B 12-Bit High Speed ADC 

5962-8965502LX AD7672UQ 10/883B 12-Bit High Speed ADC 

5962-8965503LX AD7672TQ05/883B 12-Bit High Speed ADC 

5962-8%5504LX AD7672UQ05/883B 12-Bit High Speed ADC 

5962-8512701XA AD574AUD/883B Complete 12-Bit ADC 

5962-8512702XA AD574ATD/883B Complete 12-Bit ADC 

5962-8759101LX AD75 72SQ l 2/883B Complete 12-Bit 12 µs ADC 

5962-875910BX AD7572SE12/883B Complete 12-Bit 12 µs ADC 

5962-8759102LX AD7572TQ12/883B Complete 12-Bit 12 µs ADC 

5962-87591023X AD7572TE12/883B Complete 12-Bit 12 µs ADC 

5962-8759103LX AD7572UQ12/883B Complete 12-Bit 12 µs ADC 

5962-87591033X AD7572UE12/883B Complete 12-Bit 12 µs ADC 

5962-9063201RX AD7870SQ/883B 12-Bit 100 kHz Sampling ADC 

5962-9063202RX AD7870TQ/883B 12-Bit Sampling ADC 

5962-8759104LX AD7572SQ05/883B Complete 12-Bit 5 µs ADC 

5962-87591043X AD7572SE05/883B Complete 12-Bit 5 µs ADC 

5962-8759105LX AD7572TQ05/883B Complete 12-Bit 5 µs ADC 

5962-87591053X AD7572TE05/8838 Complete 12-Bit 5 µs ADC 

5962-8759106LX AD7572UQ05/883B Complete 12-Bit 5 µs ADC 

5962-87591063X AD7572UE05/883B Complete 12-Bit 5 µs ADC 

5962-8861501XA AD674AUD/883B Complete 12-Bit ADC 

5962-8861502XA AD674ATD/883B Complete 12-Bit ADC 

5962-8969801 AD7579SQ/883B 10-Bit Sampling ADC with 
(8 + 2) Loading 

5962-8969802 AD7580SQ/883B 10-Bit Sampling ADC 

5962-8865801XC AD578SD/883B Complete 12-Bit ADC 

5962-8865802XC AD578TD/883B Complete 12-Bit ADC 

5962-8865803XC AD578SZ/883B Complete 12-Bit ADC 

5962-8865804XC AD578TZ/883B Complete 12-Bit ADC 

5962-8850501RA AD573SD/883B 10-Bit ADC 

5962-8680202V A AD571SD/883B Complete 10-Bit ADC 

5962-8680201VA 
5962-8961601VX 
5962-89616022X 
5962-8961602VX 
5962-8961601 YX 
5962-8961602YX 
5962-8961603VX 
5962-89616042X 
5962-8961604VX 
5962-8776201 vx 
5962-8776202VX 
5962-87762012X 
5962-87762022X 
5962-8763501RA 
5962-8850502RA 
5962-89518012X 
5962-8951801RX 
5962-8865001RX 
5962-88650012X 
5962-8865002RX 
5962-88650022X 
5962-8876401LX 
5962-8876402LX 
5962-8876403XX 
5962-8876404 
5962-8876404XX 
5962-8962901LX 
5962-8962902LX 
8300201JX 
8300301JA 
5962-8967101LX 

AD570SD/883B 
ADC-908AX/MD 
ADC-908BRC/MD 
ADC-908BX/MD 
AD7574SQ/883B 
AD7574TQ/883B 
PM-7574AX/MD 
PM-7574BRC/MD 
PM-7574BX/MD 
AD7575SQ/883B 
AD7575TQ/883B 
AD7575SE/883B 
AD7575TE/883B 
AD670SD/883B 
AD673SD/883B 
AD7821 TE/883B 
AD7821 TQ/8838 
AD7820TQ/883B 
AD7820TE/8838 
AD7820UQ/883B 
AD7820UE/883B 
AD7824TQ/883B 
AD7824UQ/883B 
AD7828TQ/883B 
AD7828UE/883B 
AD7828UQ/883B 
AD7569SQ/883B 
AD7569TQ/883B 
AD DAC87/883B 
AD DAC87/883B 
DAC-8221AW 

Complete 8-Bit ADC 
CMOS Fast 8-Bit AID Converter 
CMOS Fast 8-Bit AID Converter 
CMOS Fast 8-Bit AID Converter 
8-Bit ADC 
8-Bit ADC 
CMOS 8-Bit AID 
CMOS 8-Bit AID 
CMOS 8-Bit AID 
8-Bit ADC with T/H 
8-Bit ADC with T/H 
8-Bit ADC with T/H 
8-Bit ADC with T/H 
Signal Conditioning 8-Bit ADC 
8-Bit ADC 
8-Bit, 600 ns ADC with T/H 
8-Bit, 600 ns ADC with T/H 
8-Bit 2 µs ADC with T/H 
8-Bit 2 µs ADC with T/H 
8-Bit 2 µs ADC with T/H 
8-Bit 2 µs ADC with T/H 
4-Channel 8-Bit ADC 
4-Channel 8-Bit ADC 
8-Channel 8-Bit ADC 
8-Channel 8-Bit ADC 
8-Channel 8-Bit ADC 
Complete 8-Bit Analog 1/0 Sys 
Complete 8-Bit Analog 1/0 Sys 
12-Bit Hybrid DAC 
12-Bit Monolithic DAC 
Dual 12-Bit Buffered Multiplying 
CMOS DIA 
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~ m SMD Part Number Generic Part Number Description SMD Part Number Generic Part Number Description :D 
..... 5962-89671023X DAC-8221BTC Dual 12-Bit Buffered Multiplying 5962-87702062X PM-7545ARC/MD 12-Bit Buffered Multiplying co 
co CMOS DIA CMOS DIA ..... 

5962-8967201LX DAC-8222AWIMD Dual 12-Bit Double-Buffered 5962-877020SRX PM-754SBR/MD 12-Bit Buffered Multiplying 
Multiplying CMOS DIA CMOS DIA 

5962-8965701LX AD754 7SQl883B 12-Bit Dual Multiplying DAC 5962-87702052X PM-7545BRC/MD 12-Bit Buffered Multiplying 
5962-8965702LX AD7547TQl883B 12-Bit Dual Multiplying DAC CMOS DIA 
5962-8965703LX AD7547UQl883B 12-Bit Dual Multiplying DAC 5962-8877801RX PM-7645AR/MD 12-Bit Buffered Multiplying 

~ 5962-8776301 LX AD7537SQ/883B 12-Bit Dual Multiplying DAC CMOS DIA 
CD 5962-87763013X AD7537SEl883B 12-Bit Dual Multiplying DAC 5962-887780 l 2X PM-7645ARC/MD 12-Bit Buffered Multiplying 
::I 

5962-8776302LX AD7537TQl883B 12-Bit Dual Multiplying DAC CMOS DIA 0 
0 5962-87763023X AD7537TEl883B 12-Bit Dual Multiplying DAC 5962-8877802RX PM-764SBR/MD 12-Bit Buffered Multiplying ::I 
iii 5962-8776303LX AD7537UQl883B 12-Bit Dual Multiplying DAC CMOS DIA 
~ 
5· 5962-87763033X AD7537UE/883B 12-Bit Dual Multiplying DAC 5962-88778022X PM-7645BRCIMD 12-Bit Buffered Multiplying 
tQ 

5962-8876501RX AD7549SQl883B 12-Bit Dual DAC CMOS DIA "' c 5962-8876502RX AD7549TQl883B 12-Bit Dual DAC 5962-8780101XA ADS67SDl883B 12-Bit High Speed DAC -0 
~ 5962-8876601LX AD7245SQl883B 12-Bit DACPORT 5962-8865901A AD667SD/883B 12-Bit Dual Buffered DAC iii" 
ill 5962-8876602RX AD7248SQl883B 12-Bit DACPORT 5962-8850901X AD390SDl883B 12-Bit Quad DAC 

"' 5962-89697013X AD7846SEl883B 16-Bit VouT Multiplying DAC 5962-8850902X AD390TDl883B 12-Bit Quad DAC 
~ 5962-8969701XX AD7846SQ/883B 16-Bit V ouT Multiplying DAC 5962-8851001X AD394SDl883B 12-Bit Quad DAC 
'< 
0 5962-8876701LX AD7845SQl883B 12-Bit V ouT Multiplying DAC 5962-8851002X AD394TDl883B 12-Bit Quad DAC c 

"' 5962-8948104 vx PM-754 IAAX/MD CMOS 12-Bit Monolithic 5962-8851003X AD395SDl883B 12-Bit Quad DAC 
Pl 
::E Multiplying CMOS DIA 5962-8851004X AD39STDl883B 12-Bit Quad DAC - 5962-8948103VX PM-7541ABX/MD CMOS 12-Bit Monolithic 5962-89932012X DAC-08RC/MD 8-Bit High Speed Multiplying DIA 
5" 

0 Multiplying CMOS DIA Converter 

~ 
5962-89481032X PM-7541ABRC/MD CMOS 12-Bit Monolithic 5962-8770001EX AD7524SQl883B 8-Bit DAC 

Multiplying CMOS DIA 5962-8770002EX AD7524TQl883B 8-Bit DAC 
(/) 
-l 5962-89481012X AD7541ASEl883B 12-Bit Multiplying DAC 5962-8770003EX AD7524UQl883B 8-Bit DAC 
rn 

5962-8948101VX AD7541ASQl883B 12-Bit Multiplying DAC 5962-87700012X AD7524SEl883B 8-Bit DAC :n 
5962-89481022X AD7541A TEl883B 12-Bit Multiplying DAC 5962-87700022X AD7524TE/883B 8-Bit DAC 
5962-8948102VX AD7541ATQl883B 12-Bit Multiplying DAC 5962-87700032X AD7524UEl883B 8-Bit DAC 
5962-8770201RX AD7545SQl883B 12-Bit Multiplying DAC 5962-89471012X AD711 l TEl883B CMOS Logarithmic DAC 
5962-8770202RX AD7545TQl883B 12-Bit Multiplying DAC 5962-8947101EX AD7l1 l TDl883B CMOS Logarithmic DAC 
5962-8770203RX AD7545UQl883B 12-Bit Multiplying DAC 5962-894 71022X AD7111UEl883B CMOS Logarithmic DAC 
5962-8770204RX AD7545GUQl883B 12-Bit Multiplying DAC 5962-8947102EX AD7111UDl883B CMOS Logarithmic DAC 
5962-87702012X AD7545SEl883B 12-Bit Multiplying DAC 5962-8770003EX PM-7524AQIMD CMOS 8-Bit Buffered Multiplying 
5962-87702022X AD7545TEl883B 12-Bit Multiplying DAC DIA 
5962-87702032X AD7545UEl883B 12-Bit Multiplying DAC 5962-87700032X PM-7524ARC/MD CMOS 8-Bit Buffered Multiplying 
5962-87702042X AD7545GUEl883B 12-Bit Multiplying DAC DIA 
5962-8770206RX PM-7545AR/MD 12-Bit Buffered Multiplying 5962-87700022X PM-7524BRC/MD CMOS 8-Bit Buffered Multiplying 

CMOS DIA DIA 

~ 
(,.) 

Analog Devices 



Analog Devices 
I 

I .. 
I 

SMD Part Number Generic Part Number Description SMD Part Number Generic Part Number Description 

5962-8770002EX PM-7524BQ/MD CMOS 8-Bit Buffered Multiplying 5962-89581022X REF-OlRC/MD + 10 V .Precision Voltage Reference 
DIA 5962-8958102PX REF-OlZ/MD +10 V Precision Voltage Reference 

5962-8770101RX AD7528SQ/883B 8-Bit Dual Buffered DAC 5962-8551401GX REF-02AJ/MD +5 V Precision Voltage Reference/ 
5962-87701012X AD7528SE/883B 8~Bit Dual Buffered DAC Temp Transducer 
5962-8770102RX AD7528TQ/883B 8-Bit Dual Buffered DAC 5962-85514012X REF-02ARC/MD + 5 V Precision Voltage Reference/ 
5962-87701022X AD7528TE/883B 8-Bit Dual Buffered DAC Temp Transducer 
5962-8770103RX AD7528UQ/883B 8-Bit Dual Buffered DAC 5962-8551401PX REF-02AZ/MD + 5 V Precision Voltage Reference/ 
5962-87701032X AD7528UE/883B 8-Bit Dual Buffered DAC Temp Transducer 
5962-8770103RX PM-7528AR/MD Dual 8-Bit Buffered Multiplying 5962-8947901GX REF-lOAJ/MD + 10 V Precision Voltage Reference 

~ CMOS DIA (Longterm Stability) 
CD 5962-87701032.X PM-7528ARC/MD Dual 8-Bit Buffered Multiplying 5962-8947902GX REF-lOBJ/MD + 10 V Precision Voltage Reference :;, 
() CMOS DIA (Longterm Stability) 0 :;, 

5962-8770102RX PM-7528BR/MD Dual 8-Bit Buffered Multiplying 5962-8686101XC AD580SH/883B Precision + 2.5 V Reference iiT 
!fr. CMOSD/A 5962-8686102XC AD580TH/883B Precision + 2.5 V Reference :;, 

IQ 5962-87701022X PM· 7528BRC/MD Dual 8-Bit Buffered Multiplying 5962-8757101XC AD590JF/883B Temp. Transducer 1 µ.A/K 
"' c CMOS DIA 5962-8757101YC AD590JH/883B Temp. Transducer 1 µNK "C 
"'2. 5962-877890 lEA AD558SD/883B 8-Bit DACPORT 5962-8757102XC AD590KF/883B Temp. Transducer 1 µNK iii" 
Jil 5962-8778902EA AD558TD/883B 8-Bit DACPORT 5962-8757102YC AD590KH/883B Temp. Transducer 1 µ.A/K 
"' 5%2-86678010X DAC-8408AT/MD Quad 8-Bit Multiplying CMOS 5962-8757103XC AD590LF/883B Temp. Transducer 1 µ.A/K -e! 
'< DIA with Memory 5962-8757103YC AD590LH/883B Temp. Transducer 1 µNK 
0 

5962-86678020X DAC-8408BT/MD Quad 8-Bit Multiplying CMOS 5962-8757104XC AD590MF/883B Temp. Transducer 1 µNK c 

"' DIA with Memory AD590MH/883B Temp. Transducer 1 µNK ~ 5962-8757104YC 
::;: 5962-8780201RX .AD7226TQ/883B 8~Bit Quad DAC with Amps 5962-8987101GX CMP-OlJ/MD Fast Precision Comparator 
:;· 

5962-87802012X AD7226TE/883B 8-Bit Quad DAC with Amps 5962-8987101PX CMP-OlZ/MD. ·Fast Precision Comparator 
0 5962-8866301LX AD7228TQ/883B 8-Bit Octal Voltage Out DAC 5962-8990403CX CMP-04BY /MD Quad Low Power Precision 
~ 5962-88663013X AD7228TE/883B 8-Bit Octal Voltage Out DAC Comparator 
~ 5962-8866302LX AD7228UQ/883B 8-Bit Octal Voltage Out DAC 5962-8990401CX CMP-404A Y/MD Quad Low Power Precision m 

AD7228UE/883B 8-Bit Octal Voltage out DAC ·Comparator ::c 5962-88663023X 
5962-8503001YX AD2700SD/883B Precision + 10 V Reference 5962-8990402CX CMP-404BY/MD Quad Low Power Precision 
5962-8503002YX AD2700UD/883B Precision + 10 V Reference Comparator 
5962-850305YX AD2701SD/883B Precision - 10 V Reference 5962-7801903EA AD96687TQ/883B Voltage Comparator 
5962-850306YX AD2701 TD/883B Precision - 10 V Reference 5962-78019032A AD96687TE/883B Voltage Comparator 

@ 5962-8503003YX AD2702SD/883B Precision ± 10 V Reference 5962-8600804EA AD96685TQ/883B Voltage Comparator 

0 5962-8503004YX AD2702UD/883B Precision ± 10 V Reference 5962-86008042A AD96685TE/883B Voltage Comparator 

I: 5962-8958101GX REF-OlAJ/MD _ + 10 V Precision Voltage Reference 5962-8600804IA AD96685TH/883B Voltage Comparator ,. 
5962-89581012X REF-OlARC/MD +10 V Precision Voltage Reference 5962-86877012X PM-lllRC/MD Precision· Voltage Comparator en 

-I 5962-8958101PX REF-OlAZ/MD + 10 V Precision Voltage Reference 5962-8601401CX PM-119Y/MD Precision High Speed Dual m 
5962-8958102GX REF-Olj/MD + 10 V Precision Voltage Reference Comparator :a .... 

co co .... 



~I Military Products 
ii: 
J> 

Products Available to Standard Military Drawings en 
-t m SMD Part Number Generic Part Number Description SMD Part Number Generic Part Number Description :0 .... 5962-86014012X PM-119RC/MD Precision, High Speed, Dual 5962-8771701XX MUX-16AT/MD 16-Channel JFET Analog Multiplexer co co Comparator 5962-877 l 702XX MUX-16BT/MD 16-Channel JFET Analog Multiplexer .... 

5962-87739012X PM-139ARC/MD Quad Low Power Voltage 5962-87717023X MUX-16BTC/MD 16-Channel JFET Analog Multiplexer 
Comparator 5962-8771601EX MUX-08AQ/MD 8-Channel JFET Analog Multiplexers 

5962-8773901CX PM-139AY-MD Quad Low Power Voltage 5962-8771602EX MUX-08BQ/MD 8-Channel JFET Analog Multiplexers 
Comparator 5962-87716022X MUX-08BRC/MD 8-Channel JFET Analog Multiplexers 

5962-77008012X PM-139RC/MD Quad Low Power Voltage 7705201EX ADGS08ATQ/883B 8-Channel Analog Mux 

:E Comparator 5962-8768901VX ADG528ATQ/883B 8-Channel Latched Mux 
~ 5962-7700801CX PM-139Y/MD Quad Low Power Voltage 5962-90635 ADG528ATE/883B 8-Channel Latched Multiplexer CD ;;, 

Comparator 77052012X ADG508ATEl883B 8-Channel Analog Mux (') 
0 5962-8780201RX PM-7226AR/MD Quad 8-Bit CMOS DIA with Voltage 5962-8771801EX MUX-24AQ/MD Dual 4-Channel JFET Analog ;;, 

iil' Output Multiplexer 
!l. s· 5962-8754001CA ADS85SQ/883B High Speed SIH Amp 5962-8771802EX MUX-24BQ/MD Dual 4-Channel JFET Analog 
IQ 

5962-8954103CX SMP-IOAY/MD Low Droop Rate Sample-and-Hold Multiplexer (I) 

c: Amp 5962-89710023X ADG527 ATE/883B Dual 8-Channel Latched Multiplexer -0 
""Q. 5962-8954104CX SMP-IOBY/MD Low Droop Rate Sample-and-Hold 5962-8971002XX ADG527 ATQ/883B Dual 8-Channel Latched Multiplexer a;· 
_CJ Amp 7705201EX ADG508ATQ/883B 8-Channel Analog Multiplexer 
(I) 5962-89541042X SMP-lOBRC/MD Low Droop Rate Sample-and-Hold 5962-8671601EX ADG201HSTQ/883B Quad SPST Fast Switch 
Ill 

"< Amp 5962-86716012X ADG201HSTE/883B Quad SPST Fast Switch 
"< 
0 5962-8954101CX SMP-llAY/MD Accurate Sample-and-Hold Amp 77053022X ADG201ATE/883B Quad SPST Analog Switch c: 
(/) 5962-89541022X SMP-1 IBRC/MD Accurate Sample-and-Hold Amp 7705302EX ADG201ATQ/883B Quad SPST Analog Switch 
Ill 

5962-8954102CX SMP-llBY/MD Accurate Sample-and-Hold Amp 5962-8966901EX SW-06BQ/MD Quad SPST JFET Analog Switch :.;; 
;:;: 5962-87719 AD625/883B Instrumentation Amp 5962-89669012X SW-06BRC/MD Quad SPST JFET Analog Switch s· 
0 5962-88539 ADS24/883B Instrumentation Amp 5962-8773501XC ADSP-21 OOSG/883B 6 MHz Digital Signal µ.P 

s:: 5962-8863001VX AMP-OIAX/MD Low Noise, Precision 5962-8773503XC ADSP-2100ASG/883B 8 MHz Digital Signal µ.P 
)> Instrumentation Amp 5962-8773504XC ADSP-2100ATG/883B 10 MHz Digital Signal µP 
(/) 

5962-88630023X AMP-OIBTC/MD Low Noise, Precision 5962-8203601GX OP-07AJ/MD Ultralow Offset Voltage Op Amp -f m Instrumentation Amp 5962-820360 l 2X OP-07ARC/MD Ultralow Offset Voltage Op Amp :0 
5962-8863002VX AMP-OIBX/MD Low Noise, Precision 5962-8203601PX OP-07AZ/MD Ultralow Offset Voltage Op Amp 

Instrumentation Amp 5962-8203602GX OP-07JIMD Ultralow Offset Voltage Op Amp 
5962-8857901XC HOS-050A/883B Video Op Amp 5962-82036022X OP-07RC/MD Ultralow Offset Voltage Op Amp 
5962-8857902XC HOS-060SH/883B Video Op Amp 5962-8203602PX OP-07Z/MD Ultralow Offset Voltage Op Amp 
5962-8873301XC ADSP-1010BTD/883B Digital Signal Multiplier 5962-89801012X OP-1 IARC/MD Quad Matched 741-Type Op Amp 
5962-8873302XC ADSP-1010BSD/883B Digital Signal Multiplier 5962-8980101CX OP-IIAY/MD Quad Matched 741-Type Op Amp 
5962-8873303XC ADSP-1010BSD/883B 75 ns Digital Signal Multiplier 5962-89801022X OP-1 IBRC/MD Quad Matched 741-Type Op Amp 
5962-8873301ZC ADSP-10 IOBTG/883B Digital Signal Multiplier 5962-8980102CX OP-IIBY/MD Quad Matched 741-Type Op Amp 
5962-8873302ZC ADSP-IOIOBSG/883B Digital Signal Multiplier 5962-8771401GX OP-14AJ/MD Dual Matched High Performance 
5962-8873303ZC ADSP-10 I OBSG/883B 75 ns Digital Signal Multiplier Op Amp 
5962-8971001XX ADG526ATQ/883B 16-Channel Latched Multiplexer 

w- 5962-8971003XX ADG526ATE/883B 16-Channel Latched Multiplexer 

~ 
Analog Devices 



Analog Devices 
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I 
0) 

I 
SMD Part Number Generic Part Number Description SMD Part Number Generic Part Number Description 

5962-8771401PX OP-14AZ/MD Dual Matched High Performance 5962-8688701CX OP-227AY/MD Dual Low Noise, Low Offset 
Op Amp Instr, Op Amp 

5962-8771402GX OP-14BJ/MD Dual Matched High Performance 5962-9053601GX OP-260AJ/MD Dual High Speed, Current 
Op Amp Feedback Op Amp 

5962-877 l402PX OP-14BZ/MD Dual Matched High Performance 5962-90536012X OP-260ARC/MD Dual High Speed, Current 
Op Amp Feedback Op Amp 

5962-8954201GX OP-15AJ/MD Precision JFET-lnput Op Amp 5962-9053601PX OP-260AZ/MD Dual High Speed, Current 

5962-8954201PX OP-15AZIMD Precision JFET-lnput Op Amp Feedback Op Amp 

~ 
5962-8954202GX OP-15BJ/MD Precision JFET-lnput Op Amp 5962-88721012X OP-270ARC/MD Dual Very Low Noise, Precision 

5962-8954301GX OP-16AJ/MD Precision JFET-lnput Op Amp Op Amp 
CD 
:::> 5962-8954301PX OP-16AZIMD Precision JFET-lnput Op Amp 5962-887210 lPX OP-270AZ/MD Dual Very Low Noise, Precision 
8 5962-8954302GX OP-16BJ/MD Precision JFET-Input Op Amp Op Amp :::> 

[ 5962-8954302PX OP-16BZ/MD Precision JFET-lnput Op Amp 5962-88721022X OP-271ARC/MD High Speed, Dual Op Amp 
. :::> 5962-8954303PX OP-16CZ/MD Precision JFET-lnput Op Amp 5962-8872102PX OP-271AZ/MD High Speed, Dual Op Amp 

cc ,,, 5962-8770601 GX OP-17AJ/MD Precision JFET-lnput Op Amp 5962-8978301PX OP-290AZ/MD Precision, Low Power, Micropower 
c 

"O 5962-8770601PX OP-17AZ/MD Precision JFET-lnput Op Amp Dual Op Amp "O 
i5' 5962-8770602GX OP-17BJ/MD Precision JFET-lnput Op Amp 5962-89783012X OP-290ARC/MD Precision, Low Power, Micropower 
Cil - 5962-8770602PX OP-l 7BZ/MD Precision JFET-Input Op Amp Dual Op Amp ,,, 
II>. 

5962-88593012X OP-200ARC/MD Dual Low Offset, Low Power Op 5962-8853701GX OP-37AJ/MD Low Noise, Precision, High Speed '< 

~ Amp Op Amp 
c 

~ 5962-8859301PX OP-200AZ/MD Dual Low Offset, Low Power Op 5962-8853701PX OP-37AZ/MD Low Noise, Precision, High Speed 

::;: 
Amp Op Amp 

5· 5962-8771501CX OP-207AY/MD Dual Ultralow Vos Matched Op 5962-8853702GX OP-37BJ/MD Low Noise, Precision, High Speed 

0 Amp Op Amp 

~ 5962-8853801GX OP-215AJ/MD Dual Precision JFET-lnput Op 5962-88537022X OP-37BRC/MD Low Noise, Precision, High Speed 
en Amp Op Amp -I m 

5962-88538012X OP-215ARC/MD Dual Precision JFET-Input Op 5962-8853702PX OP-37BZ/MD Low Noise, Precision, High Speed :D 
Amp Op Amp 

5962-8853801PX OP-215AZ/MD Dual Precision JFET-Input Op 5962-8853703GX OP-37Cj/MD Low Noise, Precision, High Speed· 

Amp Op Amp 

5962-8853802GX OP-215BJ/MD Dual Precision JFET-Input Op 5962-87771013X OP-400ATC/MD Quad Low Offset, Low Power Op 

@) Amp Amp 

0 5962-88538032X OP-215BRC/MD Dual Precision JFET-lnput Op 5962-8777101CX OP-400AY/MD Quad Low Offset, Low Power Op 

I: Amp Amp 

> 5962-8853802PX OP-215BZ/MD Dual Precision JFET-Input Op 5962-8855901CX OP-421BY/MD Quad Low Power Op Amp rn 
-t Amp (Single or Dual Supply) 
m ::a .... 
co co .... 
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SMD Part Number 

5%2-8855902CX 

5%2-8851301GX 

5%2-885 l3012X 

5962-8851301PX 

5962-8980401GX 
5%2-8980401PX 
5962-89804012X 
5%2-9053501GX 

5%2-9053501PX 

5%2-90535012X 

5%2-88565012X 
5%2-88565013X 
5962-8856501CX 
5%2-88565022X 

5%2-88565023X 

5%2-8856502CX 

5%2-8%7001CX 

5962-8%700BX 

5962-8%7301CX 

5962-8%7302CX 

5%2-8773802GX 

5%2-8773802PX 

5962-8773801GX 

Generic Part Number 

OP-421CY/MD 

OP-42AJ/MD 

OP-42ARC/MD 

OP-42AZ/MD 

OP-44AJ/MD 
OP-44AZ/MD 
OP-44ARC/MD 
OP-64AJ/MD 

OP-64AZ/MD 

OP-64ARC/MD 

OP-470ARC/MD 
OP-470ATC/MD 
OP-470AY/MD 
OP-471ARC/MD 

OP-471ATC/MD 

OP-471AY/MD 

OP-490AY/MD 

OP-490ATC/MD 

OP-50AY/MD 

OP-SOBY/MD 

OP-77AJ/MD 

OP-77AZ/MD 

OP-77BJ/MD 

Military Products 

Products Available to Standard Military Drawings 
Description SMD Part Number Generic Part Number Description 

Quad Low Power Op Amp 5%2-87738012X OP-77BRC/MD Next Generation OP-07 (Ultralow 
(Single or Dual Supply) Offset Voltage Op Amp) 
High Speed, Fast Settling, 5%2-8773801PX OP-77BZ/MD Next Generation OP-07 (Ultralow 
Precision Op Amp Offset Voltage Op Amp) 
High Speed, Fast Settling, 5%2-8954401GX OP-97AJ/MD Low Power, High Precision Op 
Precision Op Amp Amp 
High Speed, Fast Settling, 5%2-8954401PX OP-97AZ/MD Low Power, High Precision Op 
Precision Op Amp Amp 
High Speed, Precision Op Amp 
High Speed, Precision Op Amp 
High Speed, Precision Op Amp 
High Speed, Wide Bandwidth Op 
Amp 
High Speed, Wide Bandwidth Op 
Amp 
High Speed, Wide Bandwidth Op 
Amp 
Very Low Noise, Quad Op Amp 
Very Low Noise, Quad Op Amp 
Very Low Noise, Quad Op Amp 
High Speed, Low Noise, Quad Op 
Amp 
High Speed, Low Noise, Quad Op 
Amp 
High Speed, Low Noise, Quad Op 
Amp 
Low Voltage, Micropower, Quad 
Op Amp 
Low Voltage, Micropower, Quad 
Op Amp 
High Output-Current Op Amp 
(AVCL 2:5) 
High Output-Current Op Amp 
(AVCL 2:5) 
Next Generation OP-07 (Ultralow 
Offset Voltage Op Amp) 
Next Generation OP-07 (Ultralow 
Offset Voltage Op Amp) 
Next Generation OP-07 (Ultralow 
Offset Voltage Op Amp) 

Analog Devices 



Analog Devices 
I 

i1 MIL-STD-883 Class B Products 
AD2S80 ADS70 AD707 AD7225 AD7580 ADSP-!OlOA DAC-05 OP-14 OP-490 

AD2S80A ADS71 AD708 AD7226 AD7582 ADSP-lOlOB DAC-06 OP-15 PKD-01 

AD346 ADS72 AD711 AD7228 AD7590/IDI ADSP-1012A DAC-08 OP-16 PM-108 

AD380 ADS73 AD712 AD7237 AD7592DI ADSP-1016A DAC-10 OP-17 PM-Ill 

AD381 AD574A AD713 AD7245 AD7628 ADSP-1024A DAC-100 OP-20 PM-119 

AD382 ADS78 AD741 AD7247 AD7672 ADSP-1080A/81A DAC-312 OP-21 PM-139 

AD386 ADS79 AD744 AD7248 AD7820 ADSP-1101 DAC-888 OP-22 PM-148 

AD390 AD580 AD746 AD7501 AD7821 ADSP-1110 DAC-1508 OP-27 PM-155 

AD394 ADS81 AD767 AD7502 AD7824 ADSP-1401/10 DAC-8012 OP-32 PM-156 

AD395 ADS82 AD790 AD7503 AD7828 ADSP-1402 DAC-8043 OP-37 PM-157 

~ AD396 ADS84 AD834 AD7506 AD7840 ADSP-2100 & A DAC-8143 OP-41 PM-1008 
<D ADS09 ADS85 AD840 AD7507 AD7845 ADSP-2101 DAC-8212 OP-42 PM-1012 
:J 
0 ADS17 AD586 AD841 AD7510DI AD7846 ADSP-2111 DAC-8221 OP-43 PM-2108 
0 

AD7511DI AD7870 ADSP-3128A DAC-8222 :J ADS18 ADS87 AD842 OP-44 PM-7224 
iii 
B. ADS21 AD588 AD843 AD7512DI AD9000 ADSP-3201/02 DAC-8229 OP-50 PM-7226 
:J AD522 ADS89 AD844 AD7520 AD9002 ADSP-3210/20 DAC-8248 OP-61 PM-7524 fQ 
(I) 

ADS24 ADS90 AD845 AD7521 AD9012 ADSP-3211 DAC-8408 OP-64 PM-7528 c: 
"O 

ADS26 AD624 AD846 AD7522 AD9048 ADSP-3212/22 DAC-8800 OP-77 PM-7533 "O 
15' ADS32 AD625 AD847 AD7524 AD9610 ADSP-3220 MAT-01 OP-90 PM-7541 
iii - ADS34 AD630 AD848 AD7528 AD96687 ADSP-3221 MAT-02 OP-97 PM-7541A 
(I) 

~ ADS36A AD632 AD849 AD7533 AD ADC85S-12 ADV453 MAT-03 OP-160 PM-7542 
'< ADS37 AD637 AD1330 AD7534 AD ADCSSSZ-12 ADVFC32 MAT-04 OP-177 PM-7543 0 
c: 

AD538 AD639 AD1332 AD7535 AD DAC87 HDS-1250 MUX-08 OP-200 PM-7545 (I) 

~ ADS39 AD640 AD1334 AD7536 ADG201A & HS HOS-OSOA/060SH MUX-16 OP-207 PM-7548 

- ADS42 AD642 AD1341 AD7537 ADG202A HTC-0300A MUX-24 OP-215 PM-7574 
:r 

ADS44 AD644 AD1362 AD7541 & A ADG221 ADC-908 MUX-28 OP-220 PM-7628 
0 

~ 
ADS47 AD647 AD1378 AD7542 ADG222 ADC-910 OP-01 OP-221 PM-7645 

CJ) ADS48 AD648 AD2700 AD7543 ADGS06A/507 A ADC-912 OP-02 OP-227 REF-01 
-f ADS49 AD650 AD2701 AD7545 & A ADGS08A/509A AMP-01 OP-04 OP-249 REF-02 m 
lJ ADSS8 AD652 AD2702 AD7547 ADG526A/527 A AMP-02 OP-OS OP-260 REF-05 

ADS61 AD664 AD3860 AD7548/49 ADGS28A/529A AMP-OS OP-06 OP-270 REF-08 

ADS62 AD667 ADS200 Series AD7569 AD OP-07 BUF-03 OP-07 OP-271 REF-10 

ADS63 AD668 ADS210 Series AD7572 AD OP-27 CMP-01 OP-08 OP-290 REF-43 

ADS6SA AD670 AJDS240 AD7574 AD OP-37 CMP-04 OP-08 OP-400 SMP-11 

@ ADS66A AD673 ADSS39 AD7575 ADREFOl CMP-05 OP-09 OP-420 SW-01 

0 ADS67 AD674A AD7111 AD7576 ADREF02 CMP-08 OP-10 OP-421 SW-06 

AD568 AD688 AD7118 AD7578 ADSP-1008A CMP-404 OP-11 OP-470 SW-201 
31: ADS69 AD689 AlD7224 AD7579 ADSP-1009A DAC-01 OP-12 OP-471 SW-7510 J> 
(/) SW-7511 
-I Boldface indicates new MIL-STD-883 Class B Product availability since publication of our most recent Databooks. For status of specific parts, please contact your local salesperson. Due to m 
:a the nature of slash sheet and MIL drawing development, the availability of parts is difficult to predict. This list will be updated and published in Analog Briefings every six months. 
..... 
co co ..... 



~I Military Products 
I:: ,. 
en JAN QPL Class B Products -t m 
::D Generic Generic .... 

JAN Part Number PartNum~ Description JAN Part Nilmber Part Number Description co co .... JM38Sl0/14001BXA ADS74AUD Complete, 12-Bit ADC 38Sl0/1140SBGC LF1S6/PM1S6 AJl BiFETOpAmp 
JM38S 10/14002BXA AD574ATD Complete, 12-Bit ADC 38Sl0/1140SBPA LF1S6/PM1S6 AZS BiFETOpAmp 
JM38Sl0/12101BJC ADS62SD 12-Bit Current Output DAC 38Sl0/1140SBPB LF1S6/PM1S6 AZ2 BiFETOpAmp 
JM38Sl0/12103BJC AD56SSD 12-Bit Current Output DAC 38S 10/11402BGA LF1S6/PM1S6 JS BiFETOpAmp 
JM38Sl0/12702BEC AD7S20UD 10-Bit Multiplying DAC 38S 10/11402BGC LF156/PM156 Jl BiFETOpAmp 

:E 
JM38Sl0/13301BEA ADS61SD 10-Bit DAC, I-Out 38Sl0/11402BPA LF1S6/PM1S6 ZS BiFETOpAmp 

::;,- 38Sl0/ll302BEA DAC08 AQS 8-Bit D/A Convener 38510/11402BPB LF1S6/PM156 Z2 BiFETOpAmp 
CD 38Sl0/ll302BEB DAC08 AQ2 8-Bit D/A Converter 38S 10/11406BGA LF1S7/PM1S7 AJ5 BiFETOpAmp :I 

8 38S 10/11301BEA DAC08 QS 8-Bit DIA Converter 38S 10/11406BGC LF1S7/PM157 AJl BiFETOpAmp 
:I 

38Sl0/11301BEB DAC08 Q2 8-Bit D/A Converter 38S 10/ll 406BPA LF1S7/PM1S7 AZS BiFETOpAmp Iii' 
!l JM38Sl0/12801BGC, A ADS84SH Multi-Tap Reference 38510/11406BPB LF1S7/PM1S7 AZ2 BiFETOpAmp 5· 

CQ JM38Sl0/12802BGC, A ADS84TH Multi-Tap Reference 38510/l 1403BGA LF1S7/PM1S7 JS BiFETOpAmp 

"' JM38S 10/13901BIA AD534TH Analog Multiplier, Prog. Scale 38Sl0/11403BGC LF1S7/PM1S7 Jl BiFETOpAmp c 
-0 

JM38510/13901BCA ADS34TD Analog Multipli~r, Prog. Scale 38510/l 1403BPA LF1S7/PM1S7 ZS BiFETOpAmp -0 

i5' JM38510/13902BCA ADS34SD Analog Multiplier, Prog. Scale 38510/l 1403BPB LF1S7/PM157 Z2 BiFETOpAmp jl 
JM38510/13902BIA AD534SH Analog Multiplier, Prog. Scale 38510/ll201BCB LM139/PM157 Y2 Quad Low Power Voltage 

"' ~ JM385 l 0/13903BIA AD532SH Analog Multiplier, Fixed Scale Comparator 
'< JM38510/13903BCA ADS32SD Analog Multiplier, Fixed Scale 38510/ll201BCA LM139/PM139 Y5 Quad Low Power Voltage 0 c 38510/BSOlBGA OP07 AJ5 Low Offset Op Amp Comparator 
"' ~ 38510/1350 lBCG OP07 AJl Low Offset Op Amp 38510/10304BCA LMlll/PMl 11 Y5 Voltage Comparator 

- 38510/BSOlBPA OP07 AZS Low Offset Op Amp 38510/10304BCB LMlll/PMlll Y2 Voltage Comparator 
5· 38510/13SO lBPB OP07 AZ2 Low Offset Op Amp 38510/10304BGA LMlll/PMl 11 JS Voltage Comparator 
0 38510/13502BGA OP07 JS Low Offset Op Amp 38510/lOlOlBGA 741A/PM741 AJS General Purpose Op Amp 

~ 38510/13502BGC OP07 Jl Low Offset Op Amp 38510/lOlOlBCG 741A/PM741 AJl General Purpose Op Amp 
(/) 38S 10/13502BPA OP07 ZS Low Offset Op Amp 38Sl0/10104BGA LM108/PM108 AJS Low Input-Current Op Amp 
-I m 38Sl0/13S02BPB OP07 Z2 Low Offset Op Amp 38S 10/10104BGC LM108/PM108 AJl Low Input-Current Op Amp 
lJ 38S l0/13503BGA OP27 AJS ~w Noise Precision Op Amp 38Sl0/l0104BPA LM108/PM108 AZS Low Input-Current Op Amp 

38S l0/13503BGC OP27 AJl Low Noise Precision Op Amp 38S l0/l0104BPB LM108/PM108 AZ2 Low Input-Current Op Amp 
38S 10/13S03BPA OP27 AZS Low Noise Precision Op Amp 38S 10/10106BEA LH2108A/PM2 l 08AQS Dual Op Amp 
38S l0/13503BPB OP27 AZ2 Low Noise Precision Op Amp 38S 10/l0106BEB LH2108A/PM2108AQ2 Dual Op Amp 
38S 10/ll 404BGA LFlSS/PMlSS AJS BiFETOpAmp 38Sl0111004BCA 4136/PM4136 YS Quad Op Amp 
38Sl0/11404BGC LFlSS/PMlSS AJl BiFET Op Amp 38S 10/11004BCB 4136/PM4136 Y2 Quad Op Amp 
38510/11404BPA LFlSS/PMlSS AZS BiFETOpAmp 
38510/11404BPB LFlSS/PMlSS AZ2 BiFETOpAmp Gold and tin reflow lead parts will be built to order only. Hot Solder dip is the preferred and stocked 

lead finish. 
38510/ll401BGA LFlSS/PMlSS JS BiFET Op Amp 
38510/11401BGC LFlS.5/PMlSS Jl BiFET Op Amp 
38510/11401BPA LFlSS/PMlSS ZS BiFETOpAmp 
38510/11401BPB LFlSS/PMlSS Z2 BiFET Op Amp 

11 38510/11405BGA LF156/PM1S6 AJS BiFET Op Amp 

co 
Analog Devices 
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Analog Devices 

Precision Monolithics (PMI) and Analog Devices, Inc. (ADI) have combined re
sources and offer a full range of products with Class "S" processing: 

• MIL-M-38Sl0 QPL "S" reference SEC IV 

• ADI will soon be offering the following part types in Class "S" conforming to 
MIL-STD-883, Para. l.2.1: 

Class "S" 

AD590 
AD534 
AD574 
AD584 

Description 
Monolithic Temperature Transducer 
Precision Analog Multiplier 
12-Bit Analog AID Converter 
10, S, 2.S Voltage Pin Programmable Precision Voltage Reference 

• A Standard Class "S" Program has been developed offering Class "S" devices which 
fully satisfies the customer's needs for full process control, tra~eability, reliability, 
lot qualifications, certified line, and the recorded data generally associated with 
Class "S" processing. ADI Standard Class "S" processing is based on MIL-STD-
883, Methods S004 and SOOS, Class "S" flow and can be applied to any SMD or 
883 military part listed herein Sec I or Sec II. The electrical parameters and end
points for the ADI Standard Class "S" flow will be as described in the current 
PMl/ADI 883 data sheet catalog. The factory must be consulted for delta parame
ters and limits, burn-in circuit, methods, and anomalies for PDA information, until 
complete ADI Standard Class "S",specification sheets, by product, are available. 

The newest additions to the Standard Class "S" are parts listed in Section I, II are 
the following: 

2S80 
AD9048 
AD9002 
AD9012 
AD9060 

Resolver to Digital Converter 
3S MSPS, Video 8-Bit AID Converter, SSO mW 
lSO MSPS, 8-Bit AID Converter, ECL, 7SO mW 
100 MSPS, 8-Bit AID Converter, TTL, 1 W 
75 MSPS, 10-Bit AID Converter 

Additional devices will be added in 1991-1992. 

PMI Division will continue to offer Class "B" and Class "S" processing to Source 
Control Drawings (SCD)" and is also capable of handling Radiation Testing require
ments. The radiation data base information gathered from ADl/PMI devices will be 
managed and distributed by the PMI Division of ADI. 

JAN QPL Class S Products 
Generic Part I 

JAN Part Number Part Number Description Qual 

38S 10/13S01SGA OP07 AJS Low Offset Op Amp Yes 
38Sl0/13S01SPA OP07 AZS Low Offset Op Amp Yes 
38S 10/13S02SGA OP07 JS Low Offset Op Amp Yes 
38S 10/13S02SPA OP07 ZS Low Offset Op Amp Yes 
38Sl0/13S03SGA OP27 AJS Low Noise Precision Op Amp Yes 
38S 10/13S03SPA OP27 AZS Low Noise Precision Op Amp Yes 
38510/ll 404SGA LFlSS/PMlSS AJS BiFET Op Amp Yes 
38Sl0/11404SPA LFlSS/PMlSS AZS BiFETOp Amp Yes 
38Sl0/11401SGA LFlSSlPMlSS JS BiFETOp Amp Yes 
38Sl0/11401SPA LFlSS/PMlSS ZS BiFETOpAmp Yes 
38S 10/ll 40SSGA LF1S6/PM1S6 AJS BiFETOp Amp Yes 
38Sl0/1140SSPA LF1S6/PM1S6 AZS BiFET Op Amp Yes 
38Sl0/11402SGA LF1S6/PM1S6 JS BiFET Op Amp Yes 
38510/ll 402SP A LF1S6/PM1S6 ZS BiFETOpAmp Yes 
38Sl0/11201SEA LM139/PM139 AYS Quad Low Power Voltage Comp. Yes 
38S 10/10101SGA 741 A/PM741 AJS ~eneral Purpose Op Amp Nov, 90 
38Sl0/10104SGA LM108/PM108 AJS Low Input-Current Op Amp Jan, 91 
38S 10/l 1302SEA DAC08 AQS 8-Bit DIA Converter Yes 
38S 10/11301SEA DAC08 QS 8-Bit D/A Converter Yes 
38S 10/12208SGA OP42 AJS High Speed Precision Op Amp Q3, 91 
38Sl0/12208SPA OP42 AZS High Speed Precision Op Amp Q3, 91 
38S 10/12207SGA OP44 AJS High Speed Precision Op Amp Q3, 91 
38Sl0/12207SPA OP44 AZS High Speed Precision Op Amp Q3, 91 
38S 10/10304SGA LMlll/PMlll JS Voltage Comparator Q2, 91 
38Sl0/10304SPA LMlll/PMlll ZS Voltage Comparator Q2, 91 
38Sl0/13SxxSPA** OP200 AZS Dual Low Power/Offset Op Amp Q3, 91 
38S 10/13SxxSCA ** OP400_ A YS Quad Low Power/Offset Op Amp Q3, 91 

**In the future, these parts may identified in the new DESC "One Part, One Part Number" system, 
i.e., 

Part Number PMI Part Number 

5962-8859301SPA OP200 AZS 
5962-8777101SCA OP400 AYS 
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Product Families Not Included in the Databook 

The inforrnati~n published in this Short Form Designers' Guide is intended to assist the user in choosing components for the design of new equipment, using the most 
cost-effective products available from Analog Devices. The popular product types listed below may have been designed into your circuits in the past, but they are no 
longer likely to be the most economic choice for your new designs. Nevertheless, we recognize that it is often a wise choice to refrain from redesigning proven equip
ment, and we are continuing to make these products available for use in existing designs or in designs for which they are uniquely suitable. Data sheets on these prod
ucts are available upon request. 

Model Model Model Model Model 

AD!Ol AD7507 DASllSI 2B24 310 
AD201 AD7520 DAS1152 2B34 428 
AD293 AD7521 DAS1153 2B35 429 
AD294 AD7522 DASllSS 2B50 433 
AD301 AD7523 DAS1156 2B52 434 
AD301AL AD7525 DASI 157 2B53 435 
AD370/371 AD7530 DAS1158 2B56 436 
AD503 AD7531 DRC!705 2B57 440 
ADS04 AD7541 DRC1706 2B58 442 
AD506 AD7546 DSC1705 2B59 450 
AD510 AD7550 DSC1706 4B Series 451 
ADSIS AD7552 HDH-1205 40 452 
AD518 AD7574 HDS-1240E 44 453 
AD533 AD9611 HOS-050/0SOA/OSOC 45 458 
AD535 AD9686 HOS-060 46 460 
ADS45 ADC-141/171 HOS-200 48 603 
AD567 ADC1143 RDC-1700 so 606 
AD611 AD DAC-08 RDC-1702 51 610 
AD651 ADEB770 RDC-1704 52 756 
AD1403 CAV-1210 RDC-1725 118 903 
AD2004 DAC-QS RDC-1726 148 906 
AD2006 DAC-QZ RDC-1768 171 915 
AD2008 DAC-IOZ RTM Series 184 926 
AD2009 DAC-12M SDC1700 234 947 
AD2016 DAC-12QS SDC1702 235 948 
AD2020 DAC-12QZ SDC1704 260 950 
AD2033 DAC1108 .SDC1725 261 959 
AD2040 DAC1132 SDC1726 272 968 
AD3554 DAC1146 SDC1768 273 
AD3860 DAC1420 SHA-2A 275 
AD7110 DAC1422 SHA-5 276 
AD7118 DAC1423 SHA-1134 277 
AD7240 DAS1128 SHA-1144 285 
AD7506 DASllSO STM Series 288 

Analog Devices 
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w Substitution Guide for Product Families No Longer .Available w .... 
fl.) 

The products listed in th·e left-hand column are no longer available from Analog Devices. In many cases, comparable functions and performance may be obtained 
with newer models, but--'as a rule-they are not directly interchangeable. The closest recommended Analog Devices equivalent, physically and electrically, is listed 
in the right-hand column. If no equivalent is listed, or for further information, contact your loc-il sales office. 

Closest Closest Closest Closest 

ADI Recommend·~d ADI Recommended ADI Recommended ADI Recommended 

Model Equivalent Model Equivalent Model Equivalent Model Equivalent 

AD 108/208/308 AD705 AD1679 AD679 ADC1105 AD7550/ AD7552 DTM1716/17 AD2S65/66 

AD108A/208A/308A AD705 ADl779 AD779 ADC1109 AD7572A HAS-0802 HAS1202A 

AD lll/211/311 AD790 AD2003 AD2021 ADCllll AD574A HAS-1002 HAS1202A 

AD345 AD1321/1322 AD2022 None ADC1121 AD7880 HAS-1202 HAS1202A 
:: AD351 AD790 AD2023 None ADC1123 AD7880 HDD-1015 AD9712A 
::7" 
<D AD362 ADl362 AD2024 None ADCll33 AD574A HDD-1409 None 
::i 
0 AD376 ADl376 AD2025 None ADC-QM AD574A/AD674A HDH-0802 AD9713A 
0 

AD711 AD2027 None ADC-QU AD574A/AD674A HDH-1003 AD9713A ::i AD501 
!ii AD502 AD711 AD2028 None AD DAClOO AD561 HDL-3805 ADV453/ADV478 $l. 
;5 AD505 AD509 AD2036 None ADG200 None HDL-3806 ADV453/ADV478 

<O 
AD508 AD517 AD2037 None ADG201 ADG201A HDM-1210 AD668/AD9713A 

"' c: ADS!! AD711 AD2038 None ADLH0032G/CG AD843 HDS-0810E AD9712A "O 
"E. AD512 AD711 ADSOI0/6020 AD9000 ADLH0033G/CG AD9620/AD9630 HDS-0820 AD9713A 
(j)' ... AD513 AD711 AD6012 AD56SA ADMSOI None HDS-1015E AD9712A 
-"' 
"' AD514 AD711 AD7115 AD7lll ADP501 None HDS-1025 AD9713A 

~ AD516 AD711 AD7513 ADG201A ADSHC-85 AD585 HDS-1250 AD668/AD9713A 
'< AD520 AD524 AD7516 AD7510DI ADSHM-5 HTC-0300A HOS-lOOAH/SH None 0 
c: AD523 AD549 AD7519 None APil620/1718 Consult ADI HTC-0300 HTC-0300A 

"' ~ AD528 AD7ll/744 AD7527 AD7548 BDMl615/16/17 None HTC-0500 HTC-0300A 

;:;: AD530 AD533 AD7544 AD7548 CA V-0920/l 020 AD9020/9060 IPA-1751 IPA-1764 
5· AD531 ADS32 AD7555 AD1175K CAV-1202 AD9005 IRDC1730-33 AD2S80A/82A 

5 AD540 ADS44 AD7560 None CAV-1205 AD9005 MAH-0801 AD9005 

~ ADS59 ADS57/AD558 AD7570 AD7579/AD7580 DAC-lODF ADS68 MAH-1001 AD9005 

(/) AD565 AD565A AD7571 AD7579/7580 DAC-lOH DAC-IOZ MAS-0801 AD9005 
-I AD566 ADS66A AD7583 AD7880+MUX DAC-14QM DACll36 MAS-1001 AD9005 m 
:0 AD612 AD524 AD9011 AD9002 DAC-16QM DACll36 MAS-1202 AD9005 

AD614 ADS24 AD9615 AD9611/ AD96 I 7 DAC-1009 AD767 MATV0811 AD9012/48 

AD801 AD711 AD9685 AD96685 DACl106 AD568 MATV-0816 AD9012/48 

AD810-813 None AD9687 AD96686 DAC1112 DAC12QS MATV-0820 AD9012/48 

AD814-816 None AD9688 AD9002/ AD9028 DAC1118 AD767 MCl-1794 AD2S80A/82A 

AD818 None ADADC-816 AD7820/AD7821 DAC1122 AD7541A MDA Family AD9712A/13A 

@) AD820-822 None ADC-8S AD673 DACl125 AD7533 MDH Family AD9712A/l~A 

0 AD830-833 None ADC-lOZ ADS74A DRC1605/06 DRC1705/06; MDMS Family AD9712A/13A 

s:: AD835-839 None ADC-12QL AD7578 SDC1740 MDS Family AD9712A/13A 

J> AD1145 AD7846 ADC-12QZ ADS74A/AD674A DRC1765/66 AD2S65/66 MDSL Family AD9712A/13A 

en ADl408 AD558 ADC-1100 AD7550/AD7552 DSC!605/06 DSC! 705/06; MOD-1005/20 AD9020/60 
~ AD1508 AD558 ADC!lu2 AD7870 SDCl740 OSC-1754 OSC-1758 
m 

ADl678 AD678 ADCl103 AD7572A DSCl765/66 AD2S65/66 RACl763 None :a .... 
co co .... 



~I Substitution Guide for Product Families No Longer Available 
i: 
J> 
CJ) Closest Closest Closest Closest 
-t ADI Recommended Recommended Recommended PMI Recommended m 
:D Model Equivalent Model Equivalent Model Equivalent Model Equivalent .... 
co RDC1602/03 RDCl702/03 THS-Family HTC-0300A 301 (Module) 52 CMP-OIZ CMP-OIJ 
co RDCl711 N~ne TSL1612 Consult ADI 302 310 rModule) CMP-05BJ CMP-05CJ .... 

RDCl721 AD2S46 !Sl0/20 IS40; 311 AD549 CMP-05BZ CMP-05CZ 
RDC1767 RDC1768 AD2S80A/82A 350 None CMP-05GJ CMP-05CJ 
RSCTl621 AD2S80A/82A ISl4/24/44/64 IS74 424 435/AD534 CMP-404BY CMP-404AY 
RTI-1200 R TI-711 Series IS61 !S60; AD2S80A/82A 426 AD534 CMP-404BY /883C CMP-404A Y/883C 
RTI-1201 RTI-711 Series 2S20 AD2S80A/82A 427 None DAC-1408-?Q DAC-1408-8Q 

:E RTI-1202 RTl-711 Series 9S70/71/72 None 432 None DAC-02ACXI DAC-02CCX1 
::r RTMl630-34 RTMl680/83 9S75/76/79 None 454 AD537 DAC-05AX1 DAC-02CCX1 
CD 
:::> RTM1636 Consult ADI 41 AD515A 456 AD537 DAC-OSEXl DAC-02CCX1 
0 

RTM1660/63/71/72 Consult ADI 42 AD549 602J10 AD524 DAC-100AAQ7 DAC-100ACQ7 0 
:::> 
iii RTMl679 None 43 AD549 602J100 AD524 DAC-100AAQ8 DAC-IOOACQ8 
~ RT M 1681/86/87 /89 Consult ADI 47 48 602Kl00 AD524 DAC-100ABQ7 DAC-100ACQ7 :;· 

co RTMl690/96 Consult ADI 102 48 603 AD524 DAC-100ABQ8 DAC-IOOACQ8 

"' RTM1697 None 106 118 60S AD524 DAC-100BBQ5/ DAC-100ACQ5/ c: 
"U RTM1736/37 RDC1740 + CCT 107 118 751 AD640 883C 883C ~ 
q;· SAC1763 None 108 52 752 759 DAC-100BCQ7 DAC-100BBQ7 
Cil SBCDl752/S3/S6/S7 None 110 48 901 904 DAC-100DDQ7 DAC-lOOCCQ7 

"' SCDXl623 None 120 so 907 921 DAC-lOBX DAC-IOFX Ill 
'< SCM1677 None 141 40 908 921 DAC-IOCX DAC-lOGX '< 
0 SDC1602/3/4 SDCI 702/03/04/40 142 48 909 921 DAC-1408-6P DAC-1408-8P c: 

"' SDC1711 None 143 S2 931 None DAC-1408-7P DAC-1408-8P 
Ill 
~ SDC1721 AD2S46 146 AD382 932 None DAC-1408-GQ DAC-1408-8Q - SDC1767 SDC!768 149 so 933 None DAC-1508A-8Q DAC-1408-8Q :;· 

SERDEX µ.MAC-SOOO IS3 AD517 93S None DAC-312BR DAC-312ER 
0 SHA-IA ADS8S 161 None 942 None DAC-888AX DAC-888EX 

~ SHA-3 ADS8S 163 None 944 None DAC-888BX DAC-888EX 
(f) SHA-4 ADS8S 16S None 946 None MAT-Ol/883C MAT-01AH/883C 
-I m SHA-6 ADllS4 170 None 948 947 MAT-02BH MAT-02AH 
:D 

*SHA1114 ADS8S 180 AD OP-07 9SO None MA T-02BH/883C MA T-02AH/883C 
SPA-169S None 183 184 956 None MUX-08AQ MUX-08BQ 
SSCTl621 AD2S80A/82A 220 234 971 921 MUX-24AQ MUX-24EQ 
SSCTl622/23 None 230 23S MUX-24BQ MUX-24FQ 
STMl630-34 STMl680/83 231 233 MUX-16AT MUX-16ET 
STMl636 Consult ADI 232 235 Closest MUX-16BT MUX-16FT 

ST M 1660/63/71/72 Consult ADI 233 None PMI Recommended OP-OIHJ OP-OlJ 
STM1679 None 274J 284J Model Equivalent OP-OIHZ OP-OIHP 

STM1681/86/87/89 Consult ADI 279 286J AMP-OIBX AMP-OlAX OP-02BJ OP-02AJ 

STM1690/96 Consult ADI 280 281 AMP-01 BX/883C AMP-01AX/883C OP-02BJ/883C OP-02AJ/883C 

STM1697 None 282J 292A AMP-OS BX AMP-OS AX OP-02EJ OP-07DJ 

STM1736/37 SDC1740 + CCT 283J 292A AMP-OSBX/883C AMP-OSZ/883C OP-02EP OP-177GP 

W' THC-Family HTC-0300A 287 None BUF-03BJ/883C BUF-03AJ/883C OP-02EZ OP-177GZ 

w .... 
w 
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I 

w w .... 
,ca. I - Closest Closest 

PMI Recommended PMI Recommended 

Model Equivalent Model Equivalent 

OP-02J OP-02AJ OP-21EJ OP-21AJ 

OP-02/883C OP-02AZ/883C OP-220BJ OP-220AJ 

OP-04DY OP-04CY OP-22AJ OP-22AJ/883C 

OP-04Y/883C OP-04AY/883C OP-22EJ OP-22AJ/883C 

OP-OSZ OP-OS AZ 
OP-32BZ OP-32AZ 

OP-05/883C OP-· 05AZ/883C OP-32BZ/883C OP-32AZ/883C 

OP-06BJ/883C OP-06AJ/883C 
OP-32FZ OP-32EZ 

OP-06EZ OP-06GZ OP-SOBY OP-SOAY 

~ 
OP-06FZ OP-06GZ 

OP-SOBY/883C OP-SOA Y/883C 

::T OP-08AJ PM-I008AJ 
PKD-OIBY PKD-OlAY 

(1) 
::l 
0 

OP-08AJ/883C PM-1008AJ/883C 
PKD-OIBY/883C PKD-OlA Y/883C 

0 
::l OP-08AZ/883C PM-I008AZ/883C 

PM-lllY PM-lllJ 

iil' 
$l. 

OP-08CZ/883C PM-1008AZ/883C 
PM-11Y/883C PM-lllJ/883C 

5· OP-08EJ PM-I008EJ 
PM-139AY PM-139AY/883C 

IQ 

"' OP-08EZ PM-1008EZ 
PM-156AZ PM-156AZ/883C 

c: 
"O OP-09ARC/883C OP-l 1ARC/883C 

PM-157} PM-175 J/883C 
"2. 
(j)' OP-09FY OP-09EY 

PM-157J/883C PM-157AJ/883C 

_;;i OP-12BZ OP-12AZ 
PM-208AJ PM-I08AJ/883C 

"' ~ OP-12CZ OP-12AZ 
PM-208AZ PM-I08AZ 

'< OP-12GZ OP-12FZ 
PM-308AZ PM-1008GZ 

0 
c: OP-14DZ OP-14CZ 

PM-308} PM-1008GJ 

"' ~ OP-14J/883C OP-14AJ/883C 
PM-4136RC OP-l 1ARC/883C 

- OP-lSBJ OP-lSAJ 
PM-562AV PM-562HV 

5· OP-lSBZ OP-lSAZ 
PM-562BV PM-562HV 

0 OP-16BJ OP-16AJ 
PM-562FV PM-562HV 

s:: 
)> OP-l 7BZ/883C OP-17AZ/883C 

PM-562GV PM-562HV 

~ OP-17CJ OP-17AJ 
PM-741J OP-02AJ 

m OP-17FJ OP-17EJ 
SMP-lOBY SMP-lOAY 

JJ 
OP-17FZ OP-17EZ 

SMP-10BY/883C SMP-10AY/883C 

OP-20CJ OP-20BJ 
SW-OIBQ SW-OlFQ 

OP-21SBJ OP-215AJ 
SW-7510AQ SW-7510EQ 

OP-215BJ/883C OP-215AJ/883C 
SW-7510BQ SW-7SIOFQ 

El 
OP-215BZ OP-215AZ 

SW-7511AQ SW-1577BQ 

OP-215CZ/883C OP-215BZ/883 
OP-04GBC OP-04NBC 

OP-21BJ OP-21AJ 
OP-14GRBC OP-14GBC 

OP-21BZ OP-21AZ 
OP-21GRBC OP-21GBC 

J> 
en 
-I 
m 
:D .... 
co co .... 



~I Worldwide Service Directory 
ii: 
> tn North America -t 
m 
:a Alabama Georgia Massachusetts New Mexico Tennessee .... 
co (205) 536-1506 (404) 497-9404 *(617) 329-4700 (505) 828-1300 (205) 536-1506 co .... *(404) 263-7995 *(719) 590-9952 (615) 459-0743 

Alaska Michigan 
*(206) 575-6344 Hawaii (313) 489-1500 New York Texas 

*(714) 641-9391 *(714) 641-9391 (516) 673-1900 *(214) 231-5094 
Minnesota 

Arizona Idaho (612) 835-2414 (716) 381-9100 Utah 

:E (602) 949-0048 (303) 443-5337 North Carolina 
(801) 466-9336 

=r- Mississippi *(719) 590-9952 (!) 
*(719) 590-9952 *(719) 590-9952 (919) 373-0380 ::> (205) 536-1506 0 Vermont 0 *(206) 575-6344 (704) 846-1702 ::> Arkansas *(617) 329-4700 !if Missouri 

$l. *(214) 231-5094 Illinois (314) 521-2044 North Dakota 
Virginia 5· 

(612) 835-2414 IC California (708) 520-0710 (913) 829-2800 *(301) 992-1994 "' c: 
*(714) 641-9391 Ohio "O Indiana Montana Washington "2. 

iii" *{408) 559-2037 (317) 244-7867 (801) 466-9336 
(216) 247-0060 *(206) 575-6344 _(il 

*(619) 268-4621 *(614) 764-8795 
"' Iowa *(714) 641-9391 West Virginia Ill 
'< Colorado (319) 373-0200 Oklahoma *(614) 764-8795 '< Nebraska 0 *{214) 231-5094 c: (303) 443-5337 Kansas (913) 829-2800 (412) 745-8441 
"' ~ *(303) 792-9595 (913) 829-2800 Oregon Wisconsin - Nevada *(206) 575-6344 (414) 784-7736 5· Connecticut Kentucky (505) 828-1300 
0 (516) 673-1900 (615) 459-0743 *(408) 559-2037 Pennsylvania Wyoming 

~ *(617) 329-4700 *(617) 329-4700 *(714) 641-9391 
*(215) 643-7790 (801) 466-9336 

(/) (412)745-8441 -I Delaware Puerto Rico m Louisiana New Hampshire :::0 *(215) 643-7790 Rhode Island *(617) 329-4700 
*(214) 231-5094 *(617) 329-4700 

Florida 
*(617) 329-4700 Canada 

Maine New Jersey South Carolina (416) 821-7800 (407) 855-0843 *(617) 329-4700 (516) 673-1900 (613) 729-0023 
(407) 724-6795 (919) 373-0380 

Maryland *(215) 643-7790 (514) 697-0804 
(813) 963-1076 South Dakota 

*(407) 851-4558 *(301) 992-1994 *(716) 425-4101 
(612) 835-2414 

(604) 941-7707 

Mexico 
*(617) 329-4700 

I 
~ .... 
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Australia 
(3) 8900970 
(2) 646-5255 
(3) 8906358 
(2) 417-8650 
(7) 845-1911 
(8) 211-8499 

Austria 
*(0222) 885504-0 

Belgium 
*(3) 2371672 

Brazil 
(11) 531-9355 

Denmark 
*(42) 845800 

Finland 
(0) 8041041 

France 
*(1) 46662525 

. *(76) 222190 
*(61) 408562 
*(99) 834666 

Holland 
*(1620) 81500 

Hong Kong 
8339013 

Analog Devices 

India 
(812) 567201 
(212) 342150 
( 11 ) 6862460 
(812) 560506 

Ireland 
*(44 932) 253320 

(United Kingdom 
Sales) 

Israel 
*(52) 911415 
*(52) 913551 

Italy 
*(2) 66500120 
*(6) 8393405 
*(11) 287789 

(2) 9520551 
(51) 555614 
(49) 633555 
(6) 3332283 
(11) 3181481 
(55) 894105 

Japan 
*(3) 2636826 
*(6) 3721814 

Korea 
(2) 5543301 

*Analog Devices, Inc., Direct Sales Offices 

WORLDWIDE HEADQUARTERS 

Malaysia 
(65) 2848537 
(Singapore) 

Mexico 
(83) 351721 
(83) 351661 

New Zealand 
(9) 592629 

Norway 
(3) 847099 

People's Republic 
of China - Beijing 

(1) 8313388 
Ext. 120 

Romania 
*(43 222) 885504-0 

(Austria) 

Singapore 
2848537 

South Africa 
(11) 882-1620 

Spain 
(1) 5553686 

Sweden 
*(8) 282740 

One Technology Way, P.O. Box 9106, Norwood, Massachusetts 02062-9106, U.S.A. 
Tel: (617) 329-4700, Fax: (617) 326-8703, Telex: 924491 

International 
Switzerland 
*(22) 731-5760 
*(1) 8200102 
Taiwan 

(2) 719-8419 

Turkey 
(1) 3372245 

United Kingdom 
*(0932) 232222 

(Sales) 
*(0932) 253320 
*(0506) 30306 
*(021) 5011166 
*(0279) 418611 

United States of 
America 
*(617) 329-4700 

West Germany 
*(89) 570050 
*(4181) 8051 
*(721) 48567 
*(30) 39190 3537 
*(221) 686006 

Yugoslavia 
*(43 222) 885504-0 

(Austria) 
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Alphanumeric by Model Number 

Model Paget 

AC1226 ....................... SF-38, L 
AC2626 ....................... SF-37, L 

*AD2S34 .................... SF-18, SF-69 
*AD2S44 .................... SF-18, SF-69 
*AD2S46 .................... SF-18, SF-69 
*AD2S65 ....................... SF-19, N 
*AD2S66 ....................... SF-19, N 
AD2S80 ......................... SF-93 
AD2S80A ................. SF-18, SF-93, C 
AD2S81A ...................... SF-18, C 
AD2S82A ...................... SF-18, C 
AD!Ol .......................... SF-96 
AD201 .......................... SF-96 
AD202 ........................ SF-35, L 
AD203 ........................ SF-35, L 
AD204 ........................ SF-35, L 
AD206 ........................ SF-35, L 
AD208 ........................ SF-35, L 
AD210 ........................ SF-35, L 

*AD230 ..................... SF-48, SF-86 
*AD231 ..................... SF-48, SF-86 
* AD232 ..................... SF-48, SF-86 
*AD233 ..................... SF-48, SF-86 
* AD234 ..................... SF-48, SF-86 
*AD235 ..................... SF-48, SF-86 
*AD236 ..................... SF-48, SF-86 
*AD237 ..................... SF-48, SF-86 
*AD238 ..................... SF-48, SF-86 
*AD239 ..................... SF-48, SF-86 
*AD241 ..................... SF-48, SF-86 
AD246 ........................ SF-35, L 
AD293 ................... , ...... SF-96 
AD294 .......................... SF-96 
AD295 ........................ SF-35, L 
AD301 .......................... SF-96 
AD346 ........................ SF-20, C 
AD363R ............ SF-11, SF-16, SF-44, C 
AD364R ............ SF-11, SF-16, SF-44, C 
AD365 ........................ SF-35, L 
AD367 ........................ SF-44, C 
AD368 ............. SF-10, SF-13, SF-44, C 

Product Index 

Model Paget Model Paget 

AD369 ............. SF-11, SF-13, SF-44, C ADS57 ........................ SF-6, C 
AD370/371 ....................... SF-96 AD558 .............. SF-6, SF-89, SF-93, C 
AD380 ........................ SF-93, L ADS61 .............. SF-4, SF-93, SF-94, C 
AD381 ........................ SF-93, L ADS62 .............. SF-5, SF-93, SF-94, C 
AD382 ........................ SF-93, L ADS63 ................... SF-5, SF-93, C 
AD386 ................... SF-20, SF-93, C ADS65 .......................... SF-94 
AD389 ........................ SF-20, C ADS65A .................. SF-4, SF-93, C 
AD390 .............. SF-8, SF-88, SF-93, C ADS66A .................. SF-4, SF-93, C 
AD392 ........................ SF-8, C AD567 ............. SF-88, SF-93, SF-96, L 
AD394 .............. SF-8, SF-88, SF-93, C AD568 ................... SF-4, SF-93, C 
AD395 .............. SF-9, SF-88, SF-93, C ADS69 ................... SF-6, SF-93, C 
AD396 ................... SF-9, SF-93, C ADS70 ............. SF-12, SF-87, SF-93, C 
AD503 .......................... SF-96 AD571 ............. SF-12, SF-87, SF-93, C 
AD504 ........................ SF-96, L ADS72 ................... SF-13, SF-93, C 
AD506 .......................... SF-96 ADS73 ............. SF-12, SF-87, SF-93, C 
AD509 ........................ SF-93, L ADS74A ....... SF-13, SF-87, SF-93, SF-94, C 
AD510 .......................... SF-96 ADS75 ........................ SF-12, C 
ADS15 .......................... SF-96 ADS78 ............. SF-12, SF-87, SF-93, C 
AD515A ...................... SF-32, L ADS79 ................... SF-12, SF-93, C 
AD517 .................. SF-28, SF-93, L AD580 ............. SF-23, SF-89, SF-93, C 
ADS18 ..................... SF-93, SF-96 ADS81 ................... SF-23, SF-93, C 
AD521 ..................... SF-35, SF-93 ADS82 ................... SF-20, SF-93, C 
AD522 .................. SF-35, SF-93, L ADS83 ........................ SF-20, C 
ADS24 ............. SF-35, SF-90, SF-93, L AD584 ............. SF-23, SF-93, SF-94, C 
ADS26 .................. SF-35, SF-93, L ADS85 ............. SF-20, SF-90, SF-93, C 
AD532 ............. SF-36, SF-93, SF-94, L ADS86 ................... SF-23, SF-93, C 
ADS33 .......................... SF-96 ADS87 ................... SF-23, SF-93, C 
AD534 ............. SF-36, SF-93, SF-94, L AD588 ................... SF-23, SF-93, C 
ADS35 .................. SF-36, SF-96, N ADS89 ................... SF-23, SF-93, C 
AD536A ................. SF-37, SF-93, L AD590 ............. SF-37, SF-89, SF-93, L 
AD537 ................... SF-17, SF-93, C ADS92 ........................ SF-37, L 
AD538 .................. SF-36, SF-93, L ADS94/595 ..................... SF-38, L 
AD539 .................. SF-36, SF-93, L ADS96/597 ..................... SF-38, L 
AD542 .................. SF-30, SF-93, L ADS98 ........................ SF-38, L 
AD544 .................. SF-30, SF-93, L AD611 .......................... SF-96 
AD545 .......................... SF-96 AD624 .................. SF-35, SF-93, L 
AD545A ...................... SF-32, L AD625 ............. SF-35, SF-90, SF-93, L 
AD546 ........................ SF-32, L AD630 .................. SF-36, SF-93, L 
AD547 ............. SF-29, SF-32, SF-93, L AD632 .................. SF-36, SF-93, L 
ADS48 ........ SF-29, SF-30, SF-32, SF-93, L AD633 ....................... SF-;,,,, N 
ADS49 .................. SF-32, SF-93, L AD636 ........................ SF-37, L 
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Analog Devices 
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AD637 .................. SF-37, SF-93, L AD737 ...... · .................. SF-37, L AD1321 ....................... SF-45, L 
AD639 .................. SF-37, SF-93, L AD741 .................. SF-30, SF-93, L AD1322 ....................... SF-45, L 
AD640 .................. SF-36, SF-93, L 
AD642 .................. SF-33, SF-93, L 
AD644 .................. SF-33, SF-93, L 
AD645 .................. SF-25, SF-32, L 
AD647 ............. SF-29, SF-33, SF-93, L 
AD648 ............. SF-29, SF-33, SF-93, L 
AD650 ................... SF-17, SF-93, C 
AD65 l . . . . . . . . . . . . . . . . . . . . . . . . . ~ SF-96 
AD652 ................... SF-17, SF-93, C 
AD654 ........................ SF-17, C 
AD662 ........................ SF-6, C 
AD664 ................... SF-8, SF-93, C 
AD667 .............. SF-6, SF-88, SF-93, C 
AD668 .................... SF-4, SF-93, C 
AD670 ............. SF-12, SF-87, SF-93, C 
AD671 . · .................... SF-12, SF-64 
AD673 ............. SF-12, SF-87, SF-93, C 
AD674A ............ SF-13, SF-87, SF-93, C 
AD678 ................... SF-10, SF-13, C 

AD743 ........................ SF-25, L 
AD744 .................. SF-26, SF-93, L 
AD746 ............. SF-26, SF-33, SF-93, L 

*AD766 ..................... SF-6, SF-57 
AD767 ................... SF-6, SF-93, C 
AD770 ........................ SF-15, C 
AD779 ................... SF-11, SF-14, C 

*AD781 ............... SF-20, SF-30, SF-70 
* AD790 .................. SF-24, SF-93, L 
AD827 .................. SF-26, SF-33, L 
AD829 ............. SF-25, SF-26, SF-47, L 
AD834 .................. SF-36, SF-93, L 
AD840 ............. SF-25, SF-26, SF-93, L 
AD841 .................. SF-26, SF-93, L 
AD842 .................. SF-26, SF-93, L 
AD843 .................. SF-26, SF-93, L 

*AD844 ........ SF-25, SF-26, SF-28, SF-93, L 
AD845 .................. SF-26, SF-93, L 

AD1330 ....................... SF-93, C 
AD1332 ........ SF-10, SF-13, SF-44, SF-93, C 
AD1334 ........ SF-10, SF-16, SF-44, SF-93, C 

*AD1341 .......... SF-16, SF-44, SF-68, SF-93 
AD1362 .................. SF-44, SF-93, C 
AD1376 ....................... SF-14, C 
AD1377 ....................... SF-14, C 

*AD1378 ............... SF-14, SF-64, SF-93 
*AD1380 .................. SF-11, SF-14, C 
*AD1382 .................... SF-11, SF-62 
AD1403/1403A ............. SF-23, SF-96, C 

*AD1674 ............... SF-10, SF-13, SF-62 
AD1856 .............. SF-5, SF-6, SF-47, C 
AD1860 .............. SF-5, SF-7, SF-47, C 

*AD1862 ............... SF-5, SF-47, SF-84 
*AD1864 ............... SF-9, SF-47, SF-84 
*AD1868 ............... SF-9, SF-47, SF-84 

AD679 ................... SF-11, SF-14, C AD846 ....... , SF-25, SF-26, SF-28, SF-93, L *AD1876 ...... '. ............. SF-11, SF-62 

AD680 ........................ SF-23, C AD847 .................. SF-26, SF-93, L AD2004 ......................... SF-96. 
*AD682 ..................... SF-20, SF-70 AD848 ............. SF-25, SF-26, SF-93, L AD2006 ......................... SF-96 
AD684 ........................ SF-20, C AD849 ............. SF-25, SF-26, SF-93, L AD2008 ......................... SF-96 

*AD688 ............... SF-23, SF-71, SF-93 AD880 ........................ SF-46, L AD2009 ......................... SF-96 
AD689 ................... SF-23, SF-93, C 
AD693 ........................ SF-38, L 
AD694 .... : ................... SF-38, L 
AD704 ............. SF-28, SF-30, SF-.-32, L 
AD705 .................. SF-28, SF-30, L 
AD706 ............. SF-28, SF-30, SF-33, L 
AD707 ............. SF-28, SF-30, SF-93, L 
AD708 ............. SF-28, SF-33, SF-93, L 
AD711 ... SF-27, SF-30, SF-32, SF-47, SF-93, L 
AD712 ........ SF:...27, SF-33, SF-47, SF-93, L 

AD890 ........................ SF-46, L 
AD891 ........................ SF-46, L 
AD892 ........................ SF-46, L 
AD897 ........................ SF-46, L 
AD1139 ........................ SF-7, C 
AD1145 ...•.................... SF-4, C 
AD1147 ........................ SF-6, C 
AD1148 ........................ SF-7, C 
ADI 154 ....................... SF-20, C 
AD1170 ....................... SF-14, C 

AD2010 ....................... SF-39, L 
AD2016 ..... · ......... , .......... SF-96 
AD2020 ......................... SF-96 
AD2021 ....................... SF-39, L 
AD2026 ....................... SF-39, L 
AD2033 ......................... SF-96 
AD2040 .......................... SF-96 
AD2050 ....................... SF-39, L 
AD2051 ....................... SF-39, L 

AD713 ........ SF-27, SF-32, SF-47~ SF-93, L AD1175K ...................... SF-14, C AD2060 ....................... SF-39, L 
AD734 ....................... SF-36, N AD1315 ....................... SF-45, L AD2061 ....................... SF-39, L 
AD736 ........................ SF-37, L AD1317 ...................... SF-45, L AD2070 ....................... SF-39, L 

*New product since publication of the most recent Databooks. 
tc =Data Conversion Products Databook, D = DSP Products Databook, L =Linear Products Databook, P =Precision Monolithics Division Databook, SF= 1991 Short Fmm Designers' Guide, 

N = design-in product not contained in databook (contact your neatest sales office for data sheet) . 
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AD2071 ....................... SF-39, L 
AD2700 ............. SF-23, SF-89, SF-93, C 
AD2701 ............. SF-23, SF-89, SF-93, C 
AD2702 ............. SF-23, SF-89, SF-93, C 
AD2710 ....................... SF-23, C 
AD2712 ....................... SF-23, C 
AD3SS4 ......................... SF-96 
AD3860 .................. SF-93, SF-96, C 
ADS200 Series .............. SF-13, SF-93, C 
ADS210 Series .............. SF-13, SF-93, C 
ADS240 .................. SF-13, SF-:-93, C 
ADSS39 ............. SF-2S, SF-26, SF-93, L 
AD7110 ......................... SF-96 
AD7111 ............. SF-7, SF-88, SF-93, C 
AD7118 .................. SF-93, SF-96, C 
AD7224 ................... SF-6, SF-93, C 
AD722S ................... SF-8, SF-93, C 
AD7226 ............. SF-8, SF-89, SF-93, C 
AD7228 ............. SF-8, SF-89, SF-93, C 

*AD7233 ..................... SF-6, SF-S7 
*AD7237 ................... SF-8, SF-93, C 
AD7240 ......................... SF-96 

*AD7242 ..................... SF-8, SF-S8 
*AD7243 ..................... SF-6, SF-S7 
*AD7244 ..................... SF-8, SF-S8 
AD724S ............. SF-6, SF-88, SF-93, C 

*AD724SA ................... SF-6, SF-S8 
*AD7247 ................... SF-8, SF-93, C 
AD7248 ............. SF-6, SF-88, SF-93, C 

*AD7248A ................... SF-6, SF-S8 
*AD7341 ....................... SF-37, L 
*AD7371 ....................... SF-37, L 
AD7S01 .................. SF-22, SF-93, C 
AD7S02 .................. SF-22, SF-93, C 
AD7S03 .................. SF-22, SF-93, C 
AD7S06 .................... SF-93, SF-96 
AD7S07 .................... SF-93, SF-96 
AD7510DI ................ SF-21, SF-93, C 
AD7Sl1DI ................ SF-21, SF-93, C 
AD7512DI ................ SF-21, SF-93, C 

Product Index 
A-1.odel Paget A-1.odel Paget 

AD7S20 ............. SF-93, SF-94, SF-96, C AD7S91DI ................ SF-21, SF-93, C 
AD7S21 .................. SF-93, SF-96, C AD7S92DI ................ SF-21, SF-93, C 
AD7522 .................. SF-93, SF-96, C AD7628 ................... SF-9, SF-93, C 
AD7S23 . . . . . . . . . . . . . . . . . . . . . . . . SF-96 AD7669 ............... SF-8, SF-10, SF-12 
AD7S24 ............. SF-4, SF-88, Sr-93, C SF-44, SF-46, C 
AD7525 ......................... SF-96 AD7672 ............. SF-3, SF-87, SF-93, C 
AD7S28 ............. SF-9, SF-89, SF-93, C *AD7701 . . . . . . . . . . . . . . . . .. SF-14, SF-6S 
AD7S30 ......................... SF-96 *AD7703 . . . . . . . . . . . . . . . . .. SF-14, SF-65 
AD7S31 ......................... SF-96 *AD7769 ..... SF-8, SF-10, Sr-12, SF-16, SF-44, 
AD7S33 ................... SF-4, SF-93, C SF-46, C 
AD7S34 ................... SF-S, SF-93, C *AD7770 ........ SF-lS, SF-41, SF-43, SF-81, C 
AD753S ................... SF-S, SF-93, C AD7772 ....................... SF-13, C 
AD7S36 ................... SF-S, SF-93, C *AD7774 ....................... SF-44, N 
AD7S37 ............. SF-9, SF-88, SF-93, C AD7820 ........ SF-10, SF-12, SF-87, SF-93, C 
AD7538 ........................ SF-S, C AD7821 ........ SF-10, SF-12, SF-87, SF-93, C 
AD7S41 .................... SF-93, SF-96 AD7824 ... SF-10, SF-12, SF-16, SF-87, SF-93, C 
AD7S41A ............ SF-4, SF-88, SF-93, C AD7828 ... SF-10, SF-12, SF-16, SF-87, SF-93, C 
AD7S42 ................... SF-S, SF-93, C *AD7837 ..................... SF-8, SF-60 
AD7.543 ................... SF-S, SF-93, C AD7840 ................... SF-6, SF-93, C 
AD7545 ............. SF-5, SF-88, SF-93, C AD784S ............. SF-6, SF-88, SF-93, C 
AD75.,.SA ................. SF-5, SF-93, C AD7846 ............. SF-6, SF-88, SF-93, C 
AD7546 ......................... SF-96 *AD7847 ... , ................. SF-8, SF-60 
AD7S47 ............. SF-9, SF-88, SF-93, C AD7848 ........................ SF-6, C 
AD7S48 ................... SF-S, SF-93, C *AD7868 ............... SF-10, SF-44, SF-81 
AD7S49 ............. SF-9, SF-88, SF-93, C * AD7869 . . . . . . . . . . . . . . . . . . . SF-44, SF-81 
AD75SO ......................... SF-96 AD7870 ........ SF-10, SF-13, SF-87, SF-93, C 
AD7SS2 ......................... SF-96 AD7871 .................. SF-11, SF-14, C 

*AD7S68 ..................... SF-9, SF-60 AD7872 .................. SF-11, SF-14, C 
AD7S69 ..... SF-6, SF-10, SF-12, SF-44, SF-46 *AD7874 .......... SF-10, SF-13, SF-16, SF-63 

SF-87, SF-93, C *AD787S ............... SF-10, SF-13, SF-63 
AD7S72 ............. SF-13, SF-87, SF-93, C *AD7876 ............... SF-10, SF-13, SF-63 

*AD7S72A ................... SF-12, SF-64 AD7878 .................. SF-10, SF-13, C 
AD7S74 ............. SF-87, SF-93, SF-96, C *AD7880 .................... SF-13, SF-66 
AD7S7S ........ SF-10, SF-12, SF-87, SF-93, C *AD7886 ............... SF-10, SF-12, SF-63 
AD7S76 .................. SF-12, SF-93, C AD9000 .................. SF-IS, SF-93, C 
AD7578 .................. SF-13, SF-93, C AD9002 .................. SF-IS, SF-93, C 
AD7S79 ........ SF-10, SF-12, SF-87, SF-93, C AD9003 .................. SF-10, SF-12, C 
AD7S80 ........ SF-10, SF-12, SF-87, SF-93, C AD900S .................. SF-10, SF-12, C 
AD7S81 .................. SF-12, SF-16, C AD9006 ....................... SF-IS, C 
AD7S82 ............. SF-14, SF-16, SF-93, C AD9012 .................. SF-IS, SF-93, C 

*AD7S86 .................... SF-12, SF-6S *AD9014 .................... SF-11, SF-61 
AD7590DI ................ SF-21, SF-93, C AD9016 ....................... SF-IS, C 
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*AD9020 .................... SF-15, SF-67 AD75004 ........................ SF-49 ADDS-2121 .................... SF-42, D 
AD9028 ....................... SF-15, C AD75068 ........................ SF-49 ADDS-2122 .................... SF-42, D 
AD9038 ....................... SF-15, C AD79015 ........................ SF-49 ADDS-2123 .................... SF-42, D 
AD9048 .................. SF-15, SF-93, C AD96685 ........... : SF-24, SF-45, SF-89, L ADDS-2130 .................... SF-42, D 

*AD9058 .................... SF-15, SF-68 
*AD9060 .................... SF-15, SF-67 
*AD9078 .................... SF-15, SF-68 
AD9300 ....................... SF-22, C 
AD9500 .................. SF-37, SF-45, L 

*AD9501 .................. SF-37, SF-45, L 
AD9502 ....................... SF-15, C 
AD9521 ....................... SF-36, L 
AD9610 ............. SF-25, SF-26, SF-93, L 
AD961 l ............ SF-25, SF-26, SF-96, N 

*AD9617 .................. SF-25, SF-26, L 
*AD9618 .................. SF-25, SF-26, L 
AD9620 ....................... SF-34, L 
AD9630 ....................... SF-34, L 

AD96687 ....... SF-24, SF-45, SF-89, SF-93, L 
AD ADC71 ..................... SF-14, C 
AD ADC72 ..................... SF-14, C 
AD ADC80 ..................... SF-13, C 
AD ADC84 ..................... SF-13, C 
AD ADC85 ............... SF-13, SF-93, C 
ADC-141/17! ...................... SF-96 

*ADC-7573 .................. SF-12, SF-66 
ADC-908 ............ SF-12, SF-87, SF-93, P 
ADC-910 ................. SF-12, SF-93, P 
ADC-912 ................. SF-13, SF-93, P 

*ADC-922 ............ SF-12, SF-42, SF-66, P 
ADC1130/ll31 .................. SF-14, C 
ADC1140 ...................... SF-14, C 

ADDS-2131 .................... SF-42, D 
ADDS-2133 .................... SF-42, D 
ADDS-2150A ................... SF-43, D 
ADDS-2150AE .................. SF-43, · D 
ADDS-2160 .................... SF-43, D 
ADDS-2190 .................... SF-43, D 
ADEB770 ................... , ..... SF-96 
ADG201 ....................... SF-90, C 
ADG201A ........... SF-21, SF-90, SF-93, C 
ADG201HS .......... SF-21, SF-90, SF-93, C 
ADG202A ................ SF-21, SF-93, C 
ADG211A ..................... SF-21, C 
ADG212A ..................... SF-21, C 

AD9686 ......................... SF-96 ADCl 143 ............. , .......... SF-96 ADG221 ................. SF-21, SF-93, C 

*AD9696 .................. SF-24, SF-45, L AD DAC-08 ...................... SF-96 ADG222 ................. SF-21, SF-93, C 

*AD9698 .................. SF-24, SF-45, L AD DAC71 ................. SF-5, SF-6, C ADGS06A ................ SF-22, SF-93, C 
AD9701 ........................ SF-7, C AD DAC72 ................. SF-5, SF-6, C ADG507 A ................ SF-22, SF-93, C 

*AD9712 ........................ SF-4, C AD DAC80 ................. SF-4, SF-6, C ADG508A ........... SF-22, SF-90, SF-93, C 
*AD9712A ............... .' ...... SF-4, N AD DAC85 ................. SF-4, SF-6, C ADG509A ................ SF-22, SF-93, C 
*AD9713 ........................ SF-4, C AD DAC87 ....... SF-4, SF-6, SF-87, SF-93, C ADGS26A ........... SF-22, SF-90, SF-93, C 
*AD9713A ...................... SF-4, N ADDS-101 ........................ SF-43 ADG527 A ........... SF-22, SF-90, SF-93, C 
* AD9720 ..................... SF-4, SF-56 ADDS-210XSW ................. SF-42, D ADG528A ........... SF-22, SF-90, SF-93, C 
*AD9721 ..................... SF-4, SF-56 *ADDS-21XX .............. SF-42, SF-76, D ADG529A ................ SF-22, SF-93, C 
AD9768 ........................ SF-4, C ADDS-2101 .................... SF-42, D AD OP-07 ........... SF-28, SF-30, SF-93, L 

*AD9901 ....................... SF-37, L *ADDS-2100A-ICE ........... SF-43, SF-79, D AD OP-27 ........... SF-25, SF-28, SF-93, L 
*AD9950 .................... SF-37, SF-72 ADDS-2101-ICE ................... SF-43 AD OP-37 ........... SF-25, SF-28, SF-93, L 
*AD22001 ................... SF-46, SF-82 *ADDS-2101-EZ-ICE ............ SF-43, SF-77 ADREFOl ................ SF-23, SF-93, C 
* AD22050 ................... SF-46, SF-82 *ADDS-2101-EZ-LAB ........... SF-43, SF-77 ADREF02 ................ SF-23, SF-93, C 
*AD22100 ................... SF-46, SF-82 *ADDS-2101-EZ-KIT ............ SF-43, SF-77 ADSP-1008A .............. SF-40, SF-93, D 
*AD22150 ................... SF-46, SF-83 ADDS-2110 .................... SF-42, D ADSP-1009A .............. SF-40, SF-93, D 
*AD22180 ................... SF-46, SF-83 *ADDS-2111-EZ-ICE ............ SF-43, SF-78 ADSP-lOlOA ................... SF-93, D 
*AD22181 ................... SF-46, SF-83 *ADDS-2111-EZ-LAB ........... SF-43, SF-78 ADSP-lOlOB ......... SF-40, SF-90, SF-93, D 

ADSP-1012A .............. SF-40, SF-93, D 

*New product since publication of the most recent Databooks. 
tc = Data Conversion Products Databook, D = DSP Products Databook, L = Linear Products Databook, P = Precision Mon@lithics Division Databook, SF = 1991 Short Form Designers' Guide, 
N = design-in product not contained in databook (contact your nearest sales office for data sheet). 
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ADSP-1016A .............. SF-40, SF-93, D 
ADSP-1024A .............. SF-40, SF-93, D 
ADSP-1080A .............. SF-40, SF-93, D 
ADSP-1081A .............. SF-40, SF-93, D 
ADSP-1101 ........ ". ...... SF-40, SF-93, D 
ADSP-1110 ....................... SF-93 
ADSP-11 lOA ................... SF-40, D 
ADSP-1401 .................... SF-93, D 
ADSP-1402 ............... SF-41, SF-93, D 
ADSP-1410 .................... SF-93, D 
ADSP-2100 .......... SF-42, SF-90, SF-93, D 
ADSP-2100A .... SF-42, SF-76, SF-90, SF-93, D 
ADSP-2101 ..... SF-42, SF-76, SF-77, SF-93, D 

*ADSP-2105 .......... SF-42, SF-73, SF-76, D 
*ADSP-2111 ..... SF-42, SF-74, SF-76, SF-93, D 
*ADSP-21msp50 ............. SF-42, SF-75, D 
ADSP-2105 EZ .................... SF-77 
ADSP-2111 EZ .................... SF-78 

*ADSP-28msp02 .................... SF-80 
ADSP-3128A .............. SF-41, SF-93, D 
ADSP-3201 .............. , ..... SF-93, D 
ADSP-3202 .................... SF-93, D 
ADSP-3210 .................... SF-93, D 
ADSP-3211 .................... SF-93, D 
ADSP-3212 ............... SF-41, SF-93, D 
ADSP-3220 .................... SF-93, D 
ADSP-3221 .................... SF-93, D 
ADSP-3222 ............... SF-41, SF-93, D 

*ADVlOI .................... SF-7, SF-59 
ADV453 .................. SF-7, SF-93, C 
ADV471 ....................... SF-7, C 
ADV476 ....................... SF-7, C 
ADV478 ....................... SF-7, C 

*ADV7120 ................... SF-7, SF-59 
*ADV7121 ................... SF-7, SF-59 
*ADV7122 ................... SF-7, SF-59 
ADVFC32 ................ SF-17, SF-93, C 
AMP-01 ............. SF-35, SF-90, SF-93, P 
AMP-02 .................. SF-35, SF-93, P 
AMP-03 ....................... SF-35, P 
AMP-05 .................. SF-35, SF-93, P 
ASICS ................ SF-49, SF-50, SF-51 

Product Index 
Model Paget Model Paget 

BUF-03 ......................... SF-93 DAC-1508A ................ SF-4, SF-93, P 
CAV-1210 ........................ SF-% DAC-8012 ................. SF-4, SF-93, P 
CMP-01 ............. SF-24, SF-89, SF-93, P DAC-8043 ................. SF-4, SF-93, P 
CMP-02 ....................... SF-24, P DAC-8143 ................. SF-4, SF-93, P 
CMP-04 ............. SF-24, SF-89, SF-93, P DAC-8212 ................. SF-9, SF-93, P 

CMP-05 .................. SF-24, SF-93, P 
CMP-08 .................. SF-24, SF-93, P 
CMP-404 ............. SF-24, SF-89, SF-93, P 
DAC-QS ........................ SF-96 
DAC-QZ ........................ SF-96 
DAC-01 ......................... SF-93 
DAC-02 ........................ SF-6, P 
DAC-05 ................... SF-6, SF-93, P 
DAC-06 ........... : ....... SF-6, SF-93, P 
DAC-08 ........ SF-4, SF-88, SF-93, SF-94, P 
DAC-10 ................... SF-4, SF-93, P 
DAC- IOZ ........................ SF-96 
DAC-12M ....................... SF-96 
DAC-12QS ....................... SF-96 

DAC-8221 ....... SF-9, SF-87, SF-88, SF-93, P 
DAC-8222 ............ SF-9, SF-88, SF-93, P 
DAC-8228 ...................... SF-8, P 
DAC-8229 ...................... SF-8, P 
DAC-8248 ................. SF-9, SF-93, P 
DAC-8408 ............ SF-9, SF-89, SF-93, P 

*DAC-8412 ................. SF-8, SF-61, P 
*DAC-8413 ................. SF-8, SF-61, P 

DAC-8426 ...................... SF-8, P 
DAC-8800 ................. SF-8, SF-93, P 

*DAC-8840 ................. SF-8, SF-61, P 
*DAC-8841 ................. SF-8, SF-61, P 

DAS1128 ........................ SF-96 
DAS1150 ........................ SF-96 
DAS1151 ........................ SF-96 

DAC-12QZ ....................... SF-96 
*DAC-16 ..................... SF-5, SF-56 

DAC-20 ........................ SF-4, P 

DAS1152 ....... SF-11, SF-14, SF-44, SF-%, C 
DAS1153 ....... SF-11, SF-14, SF-44, SF-96, C 
DAS1155 ........................ SF-96 

DAC71/72 (see AD DAC71/72) 
DAC80 (see AD DAC80) 
DAC85 (see AD DAC85) 
DAC-86 ........................ SF-4, P 
DAC87 (see AD DAC87) 

DAS1156 ........................ SF-96 
DAS1157 ....... SF-11, SF-14, SF-44, SF-96, C 
DAS1158 ....... SF-11, SF-14, SF-44, SF-96, C 
DAS1159 ....... SF-11, SF-14, SF-44, SF-96, C 
DRCl705 ........................ SF-96 

DAC-88 ........................ SF-4, P DRCI 706 ........................ SF-96 
DAC-89 ........................ SF-4, P 
DAC-100 .................. SF-4, SF-93, P 
DAC-210 ....................... SF-6, P 

DRCl745 ...................... SF-19, C 
DRCl746 ...................... SF-19, C 
DSCl705/06 ...................... SF-96 

DAC-312 .................. SF-4, SF-93, P HDH-1205 ....................... SF-96 
DAC-888 .................. SF-4, SF-93, P HDS-1240E ...................... SF-96 
DACI 108 ........................ SF-96 
DAC1132 ........................ SF-96 
DACl 136 ....................... SF-6, C 
DAC1138 ....................... SF-7, C 
DACl 146 .......•................ SF-96 
DAC-1408A ..................... SF-4, P 
DAC1420 ........................ SF-96 
DAC1422 ........................ SF-96 
DAC1423 ........................ SF-96 

HDS-1250 ..................... SF-93, C 
HOS-050A ........... SF-90, SF-93, SF-96, L 
HOS-060 ............ SF-90, SF-93, SF-96, L 
HOS-200 ...................... SF-96, L 
HTC-0300A ............... SF-20, SF-93, C 
HTS-0010 ...................... SF-20, C 
HTS-0025 ...................... SF-20, C 
LF155/PM155 .............. SF-94, SF-95, P 

Analog Devices 
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1\-todel Paget 1\-todel Paget 1\-todel Paget 

LF1S6/PM1S6 .............. SF-94, SF-9S, P OP-12 ........................ SF-93, P OP-400 ... SF-28, SF-31, SF-32, SF-91, SF-9S, P 
LF1S7/PM1S7 ................... SF-94, P OP-14 .... SF-30, SF-33, SF-90, SF-91, SF-93, P OP-420 ............. SF-31, SF-32, SF-93, P 
LH2108/PM20l8 ................. SF=-94, P OP-lS ......... SF-27, SF-32, SF-91, SF-93, P OP-421 ... SF-31, SF-32, SF-91, SF-92, SF-93, P 
LIU-01 ......................... SF-48 OP-16 ......... SF-27, SF-32, SF-91, SF-93, P OP-470 ... SF-2S, SF-29, SF-32, SF-92, SF-93, P 
LM108/PM108 ............. SF-94, SF-9S, P 
LMlll/PMlll ............. SF-94, SF-95, P 
LM139/PM139 ............. SF-94, SF-9S, P 
LTS-0614 ........................ SF-SS 
L TS-06S5 ........................ SF-SS 
L TS-0680 ............... : ........ SF-S4 
L TS-2020 .................... SF-S4, C, L 
LTS-2101 ........................ SF-S4 
L TS-2200 ........................ SF-SS 
LTS-2302 ........................ SF-SS 
LTS-2Sl0 ........................ SF-SS 
L TS-2600 ........................ SF-SS 
L TS-2700 ........................ SF-SS 

OP-17 ......... SF-26, SF-32, SF-91, SF-93, P 
OP-20 .............. SF-29, SF-31, SF-93, P 
OP-21 .............. SF-28, SF-31, SF-93, P 
OP-22 .............. SF-29, SF-31, SF-93, P 
OP-27 .... SF-25, SF-28, SF-93, SF-94, SF-9S, P 
OP-32 .............. SF-29, SF-31, SF-93, P 
OP-37 ......... SF-2S, SF-28, SF-91, SF-93, P 
OP-41 ......... SF-29, SF-31, SF-32, SF-93, P 
OP-42 ......... SF-27, SF-92, SF-93, SF-9S, P 
OP-43 ......... SF-29, SF-31, SF-32, SF-93, P 
OP-44 ......... SF-27, SF-92, SF-93, SF-9S, P 
OP-SO ......... SF-2S, SF-28, SF-92, SF-93, P 

*OP-61 .............. SF-2S, SF-26, SF-93, P 

OP-471 ... SF-2S, SF-29, SF-32, SF-92, SF-93, P 
*OP-482 ............... SF-27, SF-32, SF-72 
OP-490 ........ SF-31, SF-32, SF-92, SF-93, P 
PKD-01 .................. SF-37, SF-93, P 
PM-108 ....................... SF-93, P 
PM-111 .................. SF-89, SF-93, P 
PM-119 ............. SF-89, SF-90, SF-93, P 
PM-139 .................. SF-90, SF-93, P 
PM-148/248 ............... SF-32, SF-93, P 
PM-15S ....................... SF-93, P 
PM-ISSA ...................... SF-32, P 
PM-1S6 ....................... SF-93, P 

LTS-2800 ........................ SF-S4 *OP-64 .............. SF-26, SF-92, SF-93, P PM-1S6A ................. SF-27, SF-32, P 

MAT-01 .................. SF-24, SF-93, P OP-77 ......... SF-28, SF-30, SF-92, SF-93, P PM-1S7 ....................... SF-93, P 

MAT-02 .................. SF-24, SF-93, P OP-80 ................... SF-31, SF-32, P PM-157A ................. SF-26, SF-32, P 
MAT-03 .................. SF-24, SF-93, P *OP-90 .............. SF-28, SF-31, SF-93, P PM-0820 ...................... SF-12, P 
MAT-04 .................. SF-24, SF-93, P *OP-97 .... SF-28, SF-30, SF-31, SF-92, SF-93, P PM-1008 ........ SF-28, SF-30, SF-31, SF-93, P 
MUX-08 ............ SF-22, SF-90, SF-93, P *OP-160 .................. SF-26, SF-93, P PM-1012 ....... SF-28, SF-30, SF-31, SF-93, P 
MUX-16 ............ SF-22, SF-90, SF-93, P OP-177 ............. SF-28, SF-30, SF-93, P PM-2108 ....................... SF-93, P 
MUX-24 ............ SF-22, SF-90, SF-93, P OP-200 ..... SF-28, SF-31, SF-33, SF-91, SF-93, PM-7224 ...................... SF-93, P 
MUX-28 ................. SF-22, SF-93, P SF-9S, P PM-7226 ...................... SF-93, P 
MUX-88 ........................ SF-22 OP-207 ........ SF-28, SF-33, SF-91, SF-93, P PM-7226A ....... : ......... SF-8, SF-90, P 
OP-01 .............. SF-27, SF-30, SF-93, P OP-21S ........ SF...:27, SF-33, SF-91, SF-93, P PM-7S24 ........ SF-4, SF-88, SF-89, SF-93, P 
OP-02 ................... SF-30, SF-93, P OP-220 ........ SF-28, SF-31, SF-33, SF-93, P PM-7S28 ............. SF-9, SF-89, SF-93, P 
OP-04 ................... SF-30, SF-93, P OP-221 ........ SF-28, SF-31, SF-33, SF-93, P PM-7S33 .................. SF-4, SF-93, P 
OP-OS ................... SF-30, SF-93, P OP-227 ... SF-2S, SF-28, SF-33, SF-91, SF-93, P PM-7S41 ............. SF-4, SF-88, SF-93, P 
OP-06 ........................ SF-93, P OP-249 ............. SF-27, SF-33, SF-93, P PM-7S41A ............ SF-4, SF-88, SF-93, P 
OP-07 .......... SF-28, SF-30, SF-90, SF-93, OP-260 ............. SF-26, SF-33, SF-91, P *PM-7S42 .................. SF-4, SF-93, P 

SF-94, SF-9S, P *OP-270 ... SF-2S, SF-28, SF-33, SF-91, SF-93, P *PM-7S43 .................. SF-4, SF-93, P 
OP-08 ........................ SF-93, P *OP-271 ... SF-2S, SF-28, SF-33, SF-91, SF-93, P *PM-7S4S ............. SF-S, SF-88, SF-93, P 
OP-09 ................... SF-30, SF-93, P *OP-282 ............... SF-27, SF-33, SF-72 *PM-7S48 .................. SF-4, SF-93, P 
OP-10 ................... SF-33, SF-93, P *OP-290 ... SF-28, SF-31, SF-33, SF-91, SF-93, P *PM-7S74 ............ SF-12, SF-87, SF-93, P 
OP-11 ......... SF-30, SF-32, SF-90, SF-93, P · *OP-297 ........ SF-28, SF-31, SF-33, SF-72, P *PM-7628 .................. SF-9, SF-93, P 

PM-764S ............. SF-S, SF-88, SF-93, P 

*New product since publication of the most recent Databooks. 
tc = Data Conversion Products Databook, D = DSP Products Databook, L = Linear Products Databook, P = Precision Monolithics Division Databook, SF = 1991 Short Form Designers' Guide, 
N = design-in product not contained in databook (contact your nearest sales office for data sheet) . 
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REF-01 ............. SF-23, SF-89, SF-93, P 
REF-02 ............. SF-23, SF-89, SF-93, P 
REF-03 ....................... SF-23, P 
REF-OS .................. SF-23, SF-93, P 

*REF-08 .................. SF-23, SF-93, P 
REF-IO ............. SF-23, SF-89, SF-93, P 
REF-43 .................. SF-23, SF-93, P 
RPT-82 ....................... SF-48, P 
RPT-83 ....................... SF-48, P 
RPT-8S ....................... SF-48, P 
RPT-86 ....................... SF-48, P 
RPT-87 ....................... SF-48, P 
RTM Series ...................... SF-96 
SDC1700/RDC1700 ................. SF-96 
SDC1702/RDC1702 ................. SF-96 
SDC1704/RDC1704 ................. SF-96 
SDC172S/RDC172S ................. SF-96 
SDC1726/RDC1726 ................. SF-96 
SDC1740/RDC1740 ............... SF-18, C 
SDC1741/RDC1741 ............... SF-18, C 
SDC1742/RDC1742 ............... SF-18, C 
SDC1768/RDC1768 ................. SF-96 
SHA-2A ......................... SF-96 
SHA-S .......................... SF-96 
SHA-1134 ........................ SF-96 
SHA-1144 ........................ SF-96 
SM-2220 ....................... SF-24, P 

*SMP-04 .................. SF-20, SF-71, P 
*SMP-08 .................. SF-20, SF-71, P 

SMP-10 .................. SF-20, SF-90, P 
SMP-11 ............. SF-20, SF-90, SF-93, P 
SMP-81 ....................... SF-20, P 
SSM-2013 ...................... SF-47, P 
SSM-2014 ...................... SF-47, P 
SSM-201S ...................... SF-34, P 
SSM-2016 ...................... SF-34, P 

*SSM-2017 ................. SF-34, SF-8S, P 
*SSM-2018 ................. SF-47, SF-8S, P 
SSM-2024 ...................... SF-47, P 
SSM-2100 ................. SF-36, SF-47, P 
SSM-2110 ................. SF-37, SF-47, P 
SSM-2120 ...................... SF-47, P 

Product Index 
Model Paget Model Paget 
SSM-2122 ...................... SF-47, P 2SSO ......................... SF-18, C 
SSM-2131 ................. SF-27, SF-47, P 2SS4 ......................... SF-18, C 
SSM-2132 ...................... SF-47, P 2SS6 ......................... SF-18, C 
SSM-2134 ................. SF-2S, SF-47, P 2SS8 ......................... SF-18, C 
SSM-2139 ...... SF-2S, SF-26, SF-33, SF-47, P 2S80A ........................ SF-18, C 
SSM-2141 ................. SF-3S, SF-47, P 2S81A ........................ SF-18, C 

*SSM-2142 ............ SF-3S, SF-47, SF-8S, P 2S82A ........................ SF-18, C 
SSM-2210 ................. SF-24, SF-47, P 3B Series ...................... SF-38, L 
SSM-2220 ...................... SF-47, P 4B Series ...................... SF-38, N 
SSM-2300 ...................... SF-47, P SB Series ...................... SF-38, L 
SSM-2402 ................. SF-21, SF-47, P 6B Series ...................... SF-38, L 
SSM-2412 ................. SF-21, SF-47, P 7B Series ...................... SF-38, L 
STM Series ....................... SF-96 SS70 ......................... SF-19, C 
SW-01 ................... SF-21, SF-93, P SS72 ......................... SF-19, C 
SW-02 ........................ SF-21, P 40 ............................. SF-96 
SW-06 .............. SF-21, SF-90, SF-93, P 44 ............................. SF-96 
SW-201 .................. SF-21, SF-93, P 4S ............................. SF-96 
SW-202 ....................... SF-21, P 46 ............................. SF-96 
SW-7Sl0 ................. SF-21, SF-93, P 48 ............................. SF-96 
SW-7Sll ................. SF-21, SF-93, P SO ............................. SF-96 
IB21 ......................... SF-38, L SI ............................. SF-96 
IB22 ......................... SF-38, L S2 ............................. SF-96 
IB31 ......................... SF-38, L 118 ............................ SF-96 
IB32 ......................... SF-38, L 148 ............................ SF-96 
IB41 ......................... SF-38, L 171 ............................ SF-96 
lBSl ......................... SF-38, L 184 ............................ SF-96 
2B20 ......................... SF-38, L 234 ............................ SF-96 
2B22 ......................... SF-38, L 235 ............................ SF-96 
2B23 ......................... SF-38, L 260 ............................ SF-96 
2B24 .................... SF-38, SF-96, N 261 ............................ SF-96 
2B30 ......................... Sf.:.38, L 272 ............................ SF-96 
2B31 ......................... SF-38, L 273 ............................ SF-96 
2B34 ........................... SF-96 275 ............................ SF-96 
2B3S .................... SF-S2, SF-96, L 276 ............................ SF-96 
2BSO .................... SF-38, SF-96, L 277 ............................ SF-96 
2BS2 .................... SF-38, SF-96, N 281 .......................... SF-35, L 
2BS3 .................... SF-38, SF-96, N 284J ......................... SF-35, L 
2BS4/2BSS ..................... SF-38, L 285 ............................ SF-96 
2BS6 ........................... SF-96 286J ......................... SF-35, L 
2BS7 .................... SF-38, SF-96, N 288 ............................ SF-96 
2BS8 .................... SF-38, SF-96, N 289 .......................... SF-35, L 
2BS9 .................... SF-38, SF-96, N 290A ......................... SF-35, L 

Analog Devices 
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Analog Devices 

Atodel Paget Atodel Paget Atodel Paget 

292A ......................... SF-35, L 902/902-2 ...................... SF-52, L 953 .......................... SF-53, L 
310 ............................ SF-96 903 ............................ SF-96 955 .......................... SF-52, L 
428 ............................ SF-96 
429 ............................ SF-96 
433 ............................ SF-96 
434 ............................ SF-96 
435 ........... · .............. : .. SF-96 
436 ............................ SF-96 
440 ............................ SF-96 

904 .......................... SF-52, L 
905 .......................... SF-52, L 
906 ............................ SF-96 
915 ............................ SF-96 
920 .......................... SF-52, L 
921 .......................... SF-52, L 
922 .......................... SF-52, L 

958 ................ : ......... SF-53, L 
959 ............................ SF-96 
960 .......................... SF-53, L 
962 .......................... SF-53, L 
964 .......................... SF-53, L 
965 .......................... SF-53, L 

442 ............................ SF-96 923 .......................... SF-52, L 966 .......................... SF-53, L 

450 ............................ SF-96 925 .......................... SF-52, L 967 .......................... SF-53, L 
451 ..................... SF-17, SF-96, N 926 ............................ SF-96 968 ............................ SF-96 
452 ............................ SF-96 927 .......................... SF-52, L 970 .......................... SF-52, L 
453 ..................... SF-17, SF-96, N 928 .......................... SF-52, L 972 .......................... SF-52, L 
458 ............................ SF-96 
460 ............................ SF-96 
603 ............................ SF-96 
606 ............................ SF-96 
610 ............................ SF-96 
741NPM741 ............... SF-94, SF-95, P 
755 .......................... SF-36, L 

940 .......................... SF-53, L 
941 .......................... SF-53, L 
943 .......................... SF-53, L 
945 .......................... SF-53, L 
947 ............................ SF-96 
948 ............................ SF-96 
949 .......................... SF-53, L 

973 .......................... SF-52, L 
974 .......................... SF-52, L 
975 .......................... SF-52, L 
976 .......................... SF-52, L 
977 .......................... SF-52, L 
4136/PM4136 .................... SF-95, P 

756 ............................ SF-96 950 ............................ SF-96 
757 .......................... SF-36, L 951 .......................... SF-53, L 
759 . . . . . . . . . . . . . . . . . . . .. . . .... SF-36, L 952 ......................... , SF-52, L 

*New product since publication of the most recent Databooks. 
tc = Data Conversion Products Databook, D = DSP Products Databook, L =Linear Products Databook, P = Precision Monolithics Division Databook, SF = 1991 Short Form D~signers' Guide, 
N = design-in product not contained in databook (contact your nearest sales office for data sheet). 



HIGH POWER SELECTOR 
Model Internal 

Power 
Watts 
Max 

. llQQ· . 
PA04 200 

PA04A 

~e~~Y:.L. .:11l9. .. 
' \ c~c~ ~A~~··· c"';,,: "'' '.ifjc>' 

PA12/12Q 

PA12A 

PA12M 

PA51'" 

PA51A'" 

PA51B''' 

PA51C(2) 

PA51M<2> 

PA21A 

PA21M 

PB58 

PB58A 

125 

97 

80 

Output ±Supply 
Current Range 
(Cont.) Volts 

Amps., Min Min/Max 

® ... .. ~.!5175 
,, .>· •: 

20 15/100 

~ . . 10145 
,;t 

10 

15 

10 

1.5 

2.0 

.. 
10/45 

10/50 

10145 

10136 

10/40 

10/36 

10140 

10/36 

151150 

Saturation 
@l0 Max 
(Vs-Vo) 

Volts, Max 

7 

5.3/8.8"' 

1 

6 

7 

6 

8 

11 

Slew 
Rate 
V/µs 
Typ 

8 

50 

30 

4 

2.6 

Vos 
Initial 
mV 
Max 

2 
;s 
10 

5 

10 
::5 
6 

3 

6 

10 

5 

10 

5 

10 

Vos 
vs Temp 

µV/°C 
Max 

3P. 
10 

50 

30 

$!) 

ab 
65 

40 

65 

65 

40 

65 

40 

65 

100 1500 7000 

1000 

tSpecifications apply for T 0 = 25°C, unless otherwise stated. 

'Specification is same as above. 

(1) 5.3 wN Boost= Vs+ 5V; 8.8 wlo V Boost 

(2) Class "C" output-optimized for low cost-not recommended above 1 KHz 

Bias 
Current 

nA 
Max 

,Qll 

•;()1 

.05 

.02 

.)C!Cl 
50 
30 

20 

30 

40 

20 

40 

20 

40 

lq 

mA 
Max 

3()0 
..; 

90 

10 

12 

GUIDEt 
Gain BW Current Thermal Temp 
Product Limit Shutdown Range 

MHz oc 
Typ (Amps) Min/Max 

j ,Ve$ .. :aS/Bfi. 
' ' c~ .. ... :·cc 
2 No -25/85 

Ext Adj No -25/85 

-55/125 

(4) 

(3) -55/125 

'tlill ", .. : « ,c'k ~; 
2.5 Ext Adj No -25185 

APEX MICROTECHNOLOGY CORP.• 5980 N. Shannon Rd.• Tucson, AZ 85741 USA• (602) 742-8600 
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HIGH VOLTAGE SELECTOR GUIDEt 
Model 

PA81J 

±Supply 
Range 
Volts 

Min/Max 

Output 
Current 
(Cont.} 

mA,Min 

Saturation 
@l0 Max 
(V,-V0 } 

Volts, Max 

Internal 
Power 
Watts 
Max 

tSpecifications apply for T 0 = 25°C, unless otherwise stated. 
•specification is same as above. 

V0 , V08 Bias 
Initial vs Temp Current 
mV µV/°C nA 
Max Max Max 

1, 

mA 
Max 

Gain BW 
Product 

MHz 
Typ 

Current Thermal Temp 
Limit Shutdown Range 

oc 
Min/Max 

HIGH SPEED SELECTOR GUIDEt 
Model Slew Output ±Supply Saturation Internal 

Rate Current Range @l0 Max Power 
V/µs (Cont.} Volts (Vs-V) Watts 
Typ Amps., Min Min/Max Volts, ,,;iax Max 

tSpecifications apply for Tc = 25°C, unless otherwise stated. 
•specification is same as above. 

Vos Vos Bias 
Initial vs Temp Current 
mv· µV/°C nA 
Max Max Max 

APEX' 
µ tec::h 

1. Gain BW Current Thermal Temp 
Product Limit Shutdown Range 

mA MHz oc 
Max Typ (Amps) Min/Max 

APEX MICROTECHNOLOGY CORP.• 5980 N. Shannon Rd.• Tucson, AZ 85741 USA• (602) 742-8600 
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ATT3000 SERIES FIELD-PROGRAMMABLE GATE ARRAYS 

FEATURES 

• High Performance-up to 125 MHz Toggle Rates 
• Second Generation User-Programmable Gate Array 

• 1/0 functions 
• Digital logic functions 
• Interconnections 

• Flexible array architecture 
• Compatible arrays, 2000 to 9000 gate logic 

complexity 
• Extensive register and 1/0 capabilities 
• High fan-out signal distribution 
• Internal three-state bus capabilities 
• TTL or CMOS input thresholds 
• On-chip oscillator amplifier 

• Standard product availability 
• Low power, CMOS, static memory technology 
• Pin-for-Pin to Xilinx* XC3000 Family ' 
• 100% factory pre-tested 
• Selectable configuration modes 

• Complete XACT* development system 
• Schematic Capture 
• Automatic Place/Route 
• Logic and Timing Simulation 
• Design Editor 
• Library and User Macros 
• Timing Calculator 
• Standard PROM File Interface 

DESCRIPTION 

The CMOS A TT3000 series Field-Programmable Gate 
Array (FPGA) family provides a group of high-perform
ance, high-density, digital, integrated circuits. Their 
regular, extendable, flexible, user-programmable array 
architecture is composed of a configuration program 
store plus three types of configurable elements: a pe-

rimeter of 1/0 Blocks, a core array of Logic Blocks and 
resources for interconnection. The XACT development 
system provides schematic capture and auto place
and-route for design entry. Logic and timing simula
tion, and in-circuit emulation are available as design 
verification alternatives. The design editor is used for 
interactive design optimization, and to compile the data 
pattern which represents the configuration program. 

The FPGA's user logic functions and interconnections 
are determined by the configuration program data 
stored in internal static memory cells. The program can 
be loaded in any of several modes to accommodate 
various system requirements. The program data re
sides externally in an EEPROM, EPROM or ROM on 
the application circuit board, or on a floppy disk or hard 
disk. On-chip initialization logic provides for optional 
automatic loading of program data at power-up. A se
rial configuration PROM can provide a very simple se
rial configuration program storage. 

Basic 
Array 

ATT3020 
ATT3030 
ATT3042 
ATT3064 
ATT3090 

Logic 
capacity 
(usable 
gates) 

2000 
3000 
4200 
6400 
9000 

Config-
urable 
Logic 
Blocks 

64 
100 
144 
224 
320 

User 
I/Os 

64 
80 
96 

120 
144 

Program 
Data 
(bits) 

14779 
22176 
30784 
46064 
64160 

The A TT3000 series FPGAs are an enhanced family of 
Field Programmable Gate Arrays, which provide a vari
ety of logic capacities, package styles, temperature 
ranges and speed grades. 

ATT3000 Series Field-programmable Gate Arrays Product Availability 

Package Device Types 
Type Standard ATT3020 ATT3030 ATT3042 ATT3064 ATT3090 

44PLCC JEDEC 

68PLCC JEDEC 

84PLCC JEDEC 

84CPGA JEDEC 

100CQFP JEDEC 

1000FP EIAJ 

132CPGA JEDEC 

132PPGA JEDEC 

160QFP EIJA 

164CQFP JEDEC 

175PPGA JED EC 

175CPGA JEDEC 

*Xilinx and XACT are trademarks of Xilinx, Inc. 
For additional information, contact your AT&T Account Manager, or call: 
Q AT&T Microelectronics, Dept. 52AL300240, 555 Union Boulevard, Allentown, PA 181031-BIJ0.372-2447 (In Canada, 1-800-553-2448) 
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.ATaT ATT3000 SERIES FIELD-PROGRAMMABLE GATE ARRAYS 

AT&T Design Flow 

Step 1 Step2 Step3 

Design Entry 
Design Design and XNF Net List 

Interfaces Out ut Implementation Verification 

ATT-DS 31 ATT-DS 501 ATT-DS22 

ATT-DS 310 ATT-DS 501-AP1 ATT-DS 290 

ATT-DS 35 ATT-DS 502-SN1 

ATT-DS 343-AP1 A TT-OS 501-SN2 

ATT-DS 390 

ATT-DS 391 

AT&T FPGA Design Kits 

(/) 
Design Entry and Interfaces 

-~ A TT-OS 31 FutureNet DASH 1 XNF Interface & TTL Library 
e ATT-DS 310 FutureNetDASH-LCA2Schematic Editor, XNF Interface, & TTL Library 
~ A TT-OS 35 Schematic Interface for OrCad 3 

a> ATT-DS 343-AP1 Schematic and Simulator Interface for Mentor4 Graphics Apollo 5 Workstation e o ATT-DS 390 Viewdraw 6-LCA Schematic Editor, XNF Interface, and TTL Library 
~ ATT-DS 391 Schematic and Interface using Viewdraw(FPGA's only) 
1-
ol:S 

ti: Design Implementation 

ATT-DS 501 Design Implementation System - PC Based 
A TT-OS 501-AP1 Design Implementation System for Apollo 
ATT-DS 501-SN1 Design Implementation System for SUN 3 7 

A TT-OS 501-SN2 Desigr:-i Implementation System for SUN 4 7 

Design Verification 

ATT-DS 290 
ATT-DS 22 

Viewsim 6Simulator with XNF Timing Delay Interface 
Simulator (Silos 16K Gate) and Timing Delay Interface 

1 FutureNet is a registered trademark and DASH is a trademark of FutureNet Corporation, a Data 1/0 Company 
2 LCA is a trademark of Xilinx, Inc. 
3 OrCAD is a registered trademark of OrCAD Systems Corp. 
4 Mentoris a trademark of Mentor Graphic Corp. 
s Apollo is a registered trademark of Apollo Computer 
6 Viewdrawand Viewsim are trademarks of Viewlogic Systems, Inc. 
7 SUN-3and SUN-4are registered trademarks of SUN Microsystems, Inc. 

For additional information, contact your AT&T Account Manager, or call: 
Cl AT&T Microelectronics, Dept. 52AL300240, 555 Union Boulevard, Allentown, PA 181031-800-372-2447 (In Canada, 1-800-553-2448) 
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Burr-Brown Selection Guides 

These tables categorize different Burr-Brown product lines. Items in 

boldface are new because they have been introduced since publication 

of the Burr-Brown Integrated Circuits Data Book, Vol. 33 in January, 

1989. The new products are described in more detail in the Burr-Brown 

New Products Guide, published in September, 1989. 

These publications and full length product data sheets of all models are 

available from your local Burr-Brown salesperson or representative. 

OPERATIONAL AMPLIFIERS 

LOW DRIFT OPERATIONAL AMPLIFIERS (S5µV/°C) Boldface = NEW 

Offset Voltage, Bias Open Frequency 
max Current Loop Response 

At Temp (25°C), Gain, Unity Slew Rated 
25•c, Drift, max min Gain Rate Outl!ut, min Temp 

Description Model (±mV) (±µV/°C) (pA) (dB) (MHz) (V/µs) (±V) (±mA) Range<11 Pkg 

FET OPA627M 0.1 0.8 5 112 16 40 11.5 30 Ind T0.99 
OPA627P 0.25 2 5 112 16 40 11.5 30 Ind DIP 
OPA637M 0.1 0.8 5 112 80 100 11.5 30 Ind T0.99 
OPA637P 0.25 2 5 112 80 100 11.5 30 Ind DIP 
OPA111M 0.25 1 120 2 2 11 5 Ind T0-99 

Wideband OPA156M 2 5 50 94 6 14 10 5 Mil T0-99 
OPA356M 2 5 50 94 6 14 10 5 Com T0-99 
OPA602M 0.25 2 1 92 6.5 28 10 15 Ind T0-99 
OPA602P, U 1 5 2 88 6.5 24 10 15 Ind DIP,SOIC 
OPA606M 10 10 100 13 35 12 5 Com T0-99 

DualFET OPA2111M 0.5 2.8 4 114 2 2 11 5 Ind T0-99 
OPA2107P 10 10 80 5 15 11 10 Ind DIP,SOIC 

Low Power OPA1013 0.15 2 20nA 123 0.8 0.4 13 5 Com DIP, T0.9! 
(Dual) Single 
Supply Operation 

Bipolar OPA177Z, P 0.01 0.1 1.5nA 134 0.6 0.3 12 10 Ind DIP 
OPA177S 0.06 1.2 2.8nA 126 0.6 0.3 12 10 Ind SOIC 
OPA177Z, P 0.025 0.3 2.0nA 134 0.6 0.3 12 10 Ind DIP 
OPA27J, Z 0.025 0.6 ±40nA 120 8 1.913) 12 16.6 Mil T0-99, 

DIP 
OPA37J, Z 0.025 0.6 ±40nA 120 63<21 11.91•1 12 16.6 Mil T0-99, 

DIP 
OPA27P 0.100 1.8 ±80nA 117 8 1.9131 12 16.6 Com DIP 
OPA37P 0.100 1.8 ±80nA 117 63<21 11.9<31 12 16.6 Com DIP 

NOTES: (1) Com= o•c to +7o•c, Ind= -25"C to +85"C, Mil= -55"C to +125°C. (2) Gain-bandwidth product for OPA37. 
A., = 5 min. (3) Typical. 

For Product Assistance, Call Toll-Free 1-800-548-6132 

International Airport Industrial Park • PO Box 11400 • Tucson, AZ 85734 • Tel: (602) 746-1111 
Twx: 910-952-1111 • Cable: BBRCORP • Telex: 066-6491 • FAX : (602) 741-381!5 
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l]RR-~,® OPERATIONAL. AMPLI~IERS 

LOW ~IAS CURRENT OPERATIONAL AMPLIFIERS (SSOpA) Boldface = NEW 

Offset Voltage, Blas Open Frequency 
max Current Loop Response 

At Temp (25°C), Gain, Unity Slew Rated 
25•c, Drift, max min Gain Rata Outl!!!!1 min Temp 

Description .Model (±mV) (±µVl°C) {pA) (dB) (MHz) (V/µs) {±V) · (±mA) Range<11 Pkg 

FET OPA111M 0.25 1 ±1 120 2 2 11 ·5 Ind T0-99 
OPA627M 0.1 0.8 5 112 16 40 12 30 Ind T0-99 
OPA627P G.25 2 5 112 16 40 12 30 Ind DIP 
OPA637M 0.1 0.8 5 112 80 100 11.5 30 Ind T0-99 
OPA637P 0.25 2 5 112 80 100 11.5 30 Ind DIP 

Low Noise OPA101M 0.25 5 -10 94 10 6.5 12 12 Ind T0-99 
OPA102M 0.25 5 -10 94 40 14 12 12 Ind T0-99 

Ultra-Low OPA128M 0.5 5 ±0.075 110 1 3 10 5 Com T0-99 
Bias Current AD515H 1 25 0.075 88 0.35 1 10 5 Com T0-99 

Dual FET OPA2111M 0.5 2.8 ±4 114 2 2 11 5 Ind T0-99 
OPA2111P 2 15 ±15 106 2 2 11 5 Com DIP 
OPA2107P 1 10 10 80 5 15 11 10 Ind DIP,SOIC 

Quad FET OPA404G 0.75 312l ±4 92 6.4 35 12 5 Ind DIP 
OPA404P,U 2.5 5l2l ±12 88 6.4 35 11.5 5 Com DIP,SOIC 

Low Cost OPA121M 2 '10 ±5 110 2 2 11 5 Com T0-99 
OPA121P, U 3 10 ±10 106 2 2 11 5 Com DIP 
OPA602M 0.25 2 1 92 6.5 28 10 15 Ind T0-99 
OPA602P 0.5 5 2 88 6.5 24 10 15 Ind DIP,SOIC 

Wideband. OPA606M 0.5 5 ±10 100 13 35 12 5 Com T0-99 
c OPA606P :f 1012l ±25 90 12 30 11 5 Com DIP 
·~ 

e NOTES: (1) Com= O"C to +70"C, Ind= -25°C to +85°C, Mil .. -55°C to +125°C. (2) Typical. m 
~ .... 
::::J 
m 

LOW NOISE OPERATIONAL AMPLIFIERS (Very Lowe.,) Boldface = NEW 

Frequency 
Noise Bias Offset Open Response 

Voltage Current Vollafl!, max Loop Slew 
at 10kHz, (25°C), at Temp Gain, Gain Rata, Rated 

max max 25•c Drift min BW min Output, min Temp 
Description Model (nV/v'iii) (nA) (±mV) (±µVl°C) (dB) (MHz) (V/µs) {±V) {±mA) Range<11 Pkg 

Bipolar OPA27J,Z 3.8 ±40 0.025 0.6 120 8 1.9<2l 12 16.6 Mil T0-99, 
DIP 

OPA37J, Z 3.8 ±40 0.025 0.6 120 63 11.912l 12 16.6 Mil T0-99, 
DIP 

OPA177Z,P 10 1.5 0.01 0.1 134 0.6 0.3 12 10 Ind . DIP 
OPA177S 10 2.8 0.06 1.2 126 0.6 0.3 12 10 Ind SOIC 
OPA7TZ., P 11 2.0 0.025 0.3 134 0.6 0.3 12 10 Ind DIP 

Wide OPA101M 6 -10 0.25 5 94 20 5 12 12 Ind T0-99 
Bandwidth OPA102M 8 -10 0.25 5 94 40 10 12 12 Ind T0-99 

FET OPA111M 8 ±1 0.25 1 120 2 1 11 5 Ind T0-99 
OPA602M 12<21 1 0.25 2 92 6.5 28 10 15 Ind T0-99 

(Continued on next page.) 

For Product Assistance, Call Toll-Free 1-800-548-6132 

International Airport Industrial Park • PO Bo1111400 • Tucson, AZ85734 • Tel: (602) 746-1111 
Twx: 91G-852·1111 • cable: BBRCORP • Telex: 066-6491 • FAX: (602) 741-3895 . 
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l]R!!-!!1!2WN® 
-==--==-1 OPERATIONAL AMPLIFIERS 

LOW NOISE OPERATIONAL AMPLIFIERS (Very Lowe,.) (Continued) Boldface = NEW 

Frequency 
Noise Blas Offset Open Response 

Voltage Current Voltage, max Loop Slew 
at 10kHz, (25°C), at Temp Gain, Gain Rate, Rated 

max max 25•c Drift min BW min Output, min Temp 
Description Model (nVl-./Ri) (pA) (±mV) (±µV/°C) (dB) (MHz) (V/µs) (±V) (±mA) Range"> Pkg 

FET OPA627M 6 5 1 0.8 112 16 45 11.5 30 Ind T0-99 
OPA627P 6 5 0.25 2 112 16 40 11.5 30 Ind DIP 
OPA637M 6 5 1 0.8 112 80 100 11.5 30 Ind T0-99 
OPA637P 6 5 0.25 2 112 80 100 11.5 30 Ind DIP 

low Cost OPA27P, U 4.5 ±BOnA 0.100 1.8 117 8 1.9l2l 10 16.6 Com DIP, SOIC 
OPA37P,U 4.5 ±80nA 0.100 1.8 117 63 11.9l2l 10 16.6 Com DIP, SOIC 

Dual FET OPA2111M 8 ±4 0.5 2.8 114 2 11 5 Ind T0-99 
OPA2111P 612> ±15 2 15 106 2 11 5 Com DIP 

Dual Audio OPA2604 10 100 2 5 100 10 15 12 20 Ind DIP, 
Op Amp SOIC 

NOTES: (1) Ind= -25°C to +B5°C, Mil= -55"C to +125°C, Com= o•c to +70°C. (2) Typical. 

UNITY-GAIN BUFFER OPERATIONAL AMPLIFIERS Boldfaca = NEW 

Rated Frequency Response Input 
Out2ut1 min -3clB Full Po- Slew Rate Gain Impedance Temp 

Description Model (±V) (tmA) (MHz) (MHz) (V/µs) (VN) ('1) Rangel•> Pkg 

High 3553AM 10 200 300 32 2000 =1 1011 Ind T0-3 
Performance 

Low Cost OPA633H,P 11 80 275 65 2500 =1 1.5 x10" Ind T0-8, DIP 

Transcon- OPA660 4 8 700 550 2000 =1 106 Ind DIP,SOIC 
ductance 
Amp and Bulfer 

NOTE: (1) Ind = -25°C to +B5°C. 

WIDE BANDWIDTH OPERATIONAL AMPLIFIERS RSMHz) Boldface = NEW 

Frequency Response Offset Voltage, Open 
Slew max Loop 

Gain Rate ts Rated At Temp Gain, 
BW min ±0.1% Outl!!:!t, min 25•c Drift min Temp 

Description Model (MHz) (V/µs) (ns) Comp (±V) (tmA) (±mV) (tµVl°C) (dB) Rangel•> Pkg 

FET OPA156M 6 10 1.Sµs int 10 5 2 5 94 Mil T0-99 
OPA356M 6 10 1.5µs int 10 5 2 5 94 Com T0-99 
OPA602M 6.5 28 600 int 10 15 0.25 2 92 Ind T0-99 
OPA602P,U 6.5 24 600 int 10 15 0.5 5 88 Ind DIP, SOIC 

Dual OPA211i7 5 15 1µs Int 11 10 0.5 5 82 Ind, Mil DIP, 
T0-99,SOIC 

Dual Audio OPA2604 10 25 2 int 10 20 1 5typ 82 Ind DIP, TC>-99 
OPA605M 200, 30013) 300 ext 10 30 0.5 5 96(3) Ind DIP 

A=1000 
OPA606M 13 25 1µs int 12 5 0.5 512l 100 Com T0-99 
OPA606P 12 20 1µs int 11 5 3 1012l 90 Com T0-99 

(Continued on next page.) 

For Protluct Assistance, Call To/I-Free 1-800-548-6132 

lntemalional Airport Industrial Park • PO Box 11400 • Tucson, AZ 85734 • Tel: (602) 746-1111 
Twx: 91o-952-1111 • Clble: BBRCORP • Telex: tJ66.6491 • FAX: (602} 741-3895 
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m!!R~N® El-,. OPERATIONAL AMPLIFIERS 

WIDE BANDWIDTH OPERATIONAL AMPLIFIERS ~MHz) (Continued) Boldface = NEW 

Frequency Response Offset Voltage, Open 
Slew max Loop 

Gain Rate ts Rated Al Temp Gain, 
BW min ±0.1% Out2ut, min 25•c Drift min Temp 

Description Model (MHz) (V/µs) (ns) Comp (±V) (±mA) (±mV) (±µVl°C) (dB) Ranget'l Pkg 

OPA627M 16 45 400 Int 11.5 30 0.1 0.8 112 Ind T0-99 
OPA627P 16 40 400 Int 11.5 30 0.25 2 112 Ind DIP 
OPA637M 50 100 300 G>5 11.5 30 0.1 0.8 112 Ind T0-99 
OPA637P 50 100 300 G>5 11.5 30 0.25 2 112 Ind DIP 
3554M 1700. 1000 120 ext 10 100 1 15 100 Ind T0-3 

A=1000 
3551 50. 250 400 ext 10 10 1 5()12> 88 Com T0-99 

A=10 
3550 20. A=1 100 400 int 10 10 5()12> 88 Com T0-99 

Bipolar 3507 20,A=10 80 200 ext 10 10 10 . 3()(2> 83 Com T0-99 

Current- OPA603P 50 1000 50 NA 10 75 5 8typ NA Ind DIP 
Feedback (A=1to10) 

Transcon- OPA660 700 2000 25 NA 4.0 20 20 50 NA Ind DIP,SOIC 
ductance 
Amp and Buffer 

Quad FET OPA404G 6.4 28 600 int 11.5 5 0.75 3121 92 Ind DIP 
OPA404P,U 6.4 24 600 int 11.5 5 2.5 5t2J 88 Com DIP,SOIC 

Low Noise OPA27 8,A=1 1.9l'l in~31 12 16.6 0.025 0.6 120 Mil T0-99,DIP 
Bipolar OPA37 63,A=5 11.912' in~OJ 12 16.6 0.025 0.6 120 Mil T0-99, DIP 

Low Noise OPA101M 20, 5 2.5µs int 12 12 0.25· 5 94 Ind T0-99 
FET A=100 

OPA102M 40, 10 1.5µs int 12 12 0.25 5 94 Ind T0-99 
A=100 

Fast OPA600M 5000, 500 80 ext 9 180 4 40 86 Ind DIP 
Settling A=1000 

Very Fast OPA620 200 175<21 10 Int 3 15C)<21 0.5 . ., 55 Com,Mll DIP,SOIC 
Settling OPA621 500, 35(l<2J 15 Int 3 15C)<21 0.5 12<21 55 Com, Mil DIP,SOIC 
Precision A=10 

Very Fast OPA675G 3000, 240 15 ext 2.1 3C)l2J 5 65 Com,Mll DIP 
Settling A=16 
Switched OPA676G 3000, 240 15 ext 2.1 3C)l2J 5 65 Com, Mil DIP 
Input A=16 

Low Cost OPA27P,U 8,A=1 1.9<21 int 12 16.6 0.100 1.8 117 Com DIP,SOIC 
OPA37P,U 63, 11.9<21 in~3J 12 16.6 0.100 1.8 117 Com DIP,SOIC 

A=5 

NOTES: (1) Com= o•c to+70°c. Ind =-25°C to +as•c, Mil =-55°C to +125°C. (2) Typical. (3) G = 5 min for OPA37. 
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liRR-BROWN® 
E:IE:ll OPERATIONAL AMPLIFIERS 

HIGH VOLTAGE, HIGH CURRENT OPERATIONAL AMPLIFIERS Boldface = NEW 

Offset Voltage, Blas Frequency 
max Current Response Open 

Rated Output, At Temp (25°C), Unity Slew Loop 
min 25°C Drift max Gain Rate Gain Temp 

Description Model (±V) (±mA) (±mV) (±µV/°C) (pA) (MHz) (V/µs) (dB) Range(•J Pkg 

High Power OPA501M 26 10A 5 40 20nA 1.35 98 Ind T0-3 
OPA511M 22 SA 10 65 40 1 91 Ind T0-3 
OPA512BM 35 1.0A 6 65 30 4 2.5 110 Ind T0-3 
OPA512SM 35 15A 3 40 20 4 2.5 110 Mil T0-3 
OPA541M 35 SA 1 30 50 1.6 6 90 Ind T0-3 
OPA541AP 30 SA 10 40 50 1.6 6 90 Ind Power 

Plastic 
Dual OPA2541M 35 SA 1 30 50 1.6 8 90 Ind T0-3 

3573M 20 2A«J 10 65 40nA 1 2.6 94 Ind T0-3 

Wideband 3554M 10 100 15 50 1700(2) 1200 100 Ind T0-3 

High Voltage 3584M 145 15 3 25 20 20(•) 150 126 Com T0-3 
3583M 140 75 3 25 20 5 30 118 Ind T0-3 
3582 145 15 3 25 20 5 20 118 Com T0-3 
3581 70 30 3 25 20 5 20 112 Com T0-3 
3580 30 60 10 30 50 5 15 106 Com T0-3 
OPA445BM 35 15 3 10 50 2 10 100 Ind T0-99 

Buffer 3553M 10 200 50 300(5) 200 300 2000 NA Ind T0-3 
OPA633 11 80 15 33(5) 35µA 275(5J 2500 NA Ind DIP 

NOTES: (1) Com= 0°c to +70°C, Ind= -25°C to +85°C, Mil= -55°C to+ 125°C. (2) Gain-bandwidth product. (3) 2A peak. (4) SA 
peak. (5) Typical. 

SPECIAL PURPOSE OPERATIONAL AMPLIFIERS Boldface = NEW 

Offset Voltage, Bias Open Frequency 
max Current Loop Res(!onse 

Al Temp (25°C), Gain, Unity Slew Rated 
2s0 c, Drift, max min Gain Rate Oul(!ul, min Temp 

Description Model (±mV) (±µVl°C) (nA) (dB) (MHz) (V/µs) (±V) (±mA) Range(•J Pkg 

Very Fast OPA67SG s 35µA 65 185!'> 350 2.1 30 Com, Mil DIP 
Settling OPA676G s 35µA 65 185!'> 350 2.1 30 Com, Mil DIP 

NOTES: (1) Com= o•c to +70°C, Mil= -55°C to +125°C. (2)-3dB BW at Gain of +10VN. 

For Product Assistance, Call Toll-Free 1-800-548-6132 
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liRR-i2~1® INSTRUMENTATION AMPLIFIERS 

INSTRUMENTATION AMPLIFIERS Boldface = NEW 

Gain lnj!!!t Parameters Dynamic 
Accuracy,, Gain Non- Offset Response, 

G=100 Drift, Linearity Voltage G=100 
Gain 25•c, G=100 G=100 CMRl8! vs Temp ±3dBBW Temp 

Description Model Range max(%) (ppml°C) max(%) mln(dB) max (µVl°C) (kHz) Range<•> Pkg 

Very High INA120 1, 10, 100, 1000 0.5 30 ±0.01 96 ±(0.25±10/G) 20 Ind DIP 
Accuracy INA104P 1-1()()()121 0.15 22 ±0.003 96 ±(0.25±10/G) 25 Com DIP 

INA104M 1-10()()121 0.15 221•1 ±0.003 96 ±(0.25±10/G) 25 Ind DIP 
INA101G, M, L 1-1()()()121 0.03 221•1 ±0.003 96 ±{0.25±10/G) 25 Ind, Mil DIP, TO-

100, LCC 
INA101P, U 1-1()()()121 0.3 22131 ±0.007 90 ±{2:1;20/G) typ 25 Com DIP,SOIC 

LowQuies- INA102GCll, Liii 1,10,100, 0.15 15 ±0.02 90 ±(2±5/G) 3 Ind DIP,LCC 
cent Power 1000 

INA102P, U 1,10,100, 0.4 20 ±0.05 80 ±(5±10/G) 3 Com, DIP,SOIC 
1000 Ind 

Low Noise, INA103G 1-1000l2l 0.1 25 ±0.004 100 ±(0.5+10/G) typ 800 Ind DIP 
LoW INA103P 1-1000l2l 0.25 25 ±0.010 90 ±(0.5+20/G) typ 800 Com DIP 
Distortion 

Fast Settling INA110Gl11, L(ll 1,10,100, 0.1 20 ±0.01 96 ±{2±50/G) 470 Ind DIP,LCC 
FET Input 200,500 

INA110P, U 1,10,100, 0.2 6typ ±0.02 87 ±(2±20/G) typ 470 Com DIP,SOIC 
200,500 

Buffer, 3627M 1VN,f1Xed 0.01131 5 ±0.001131 100 20 80()131 Ind T0-99 
Unity-Gain INA105Ml11, LCll 1VN,lixed 0.01131 5 ±0.001131 96(1) 10 1000131 Ind T0-99 
Difference INA105P, U 1VN,fixed 0.025(3) 5 ±0.001131 7'i!!'l 5typ 10()()131 Com DIP,SOIC 

Gain of 10 INA106M 1 ov I)/ ,fixed 0.011•1 10 ±0.0011•1 100!11 2 50()1•1 Ind T0-99 
Difference INA10C'." 10VN,lixed 0.02514l 4typ ±0.0011•1 96!11 0.2typ 50()1<! Coin DIP 

High Com. INA117G 1VN,flxed 0.1)213) 1Q(3) ±0.001131 fl6lll 20 2CJOlll Ind DIP 
Mode Volt. INA117P 1VN,flxed 0.05131 1Q(3) ±0.001131 74(1) 40 2CJOlll Com DIP 
Difference 
(200VDC CMV) 

4-20mA RCV420BG 0.3125V/mA 0.05 25 ±0.002 86 25(7) 150 Ind DIP 
Loop RCV420KP 0.3125V/mA 0.1 50 ±0.002 72 5Q(7) 150 Com DIP 
Receiver 

NOTES: (1) Com =00Cto+70°C, Ind =-25°Cto+a5°C, Mil =-55°Cto+125°C. (2)SetWith external resistor. (3) Unity-gain. (4) 
Gain= 10. (5) No source imbalance. (6) 0Cto60Hz, Gain= 10, 1knunbalanced. (7) RTO. (8) BS9000 Screening ls available. 
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INSTRUMENTATION AMPLIFIERS 

PROGRAMMABLE GAIN AMPLIFIERS Boldface = NEW 

Gain Input Parameters Dynamic 
Accuracy, Gain Non- Offset Response, 

G:100 Drift, Linearity Voltage G:100 
Gain 2s•c, G:100 G:100 CMR<•> vs Temp ±3dB BW Temp 

Description Model Range max(%) {ppm/°C) max(%) min (dB) max (µV/°C) (kHz) Ranget•1 Pkg 

Noninverting PGA100G Gain set 0.02 10 ±0.005 NA 6 typ SM Hz Ind DIP 
Input word 1, 2, 

4, 8 ... 128 
PGA102G Gain set 0.01 20 ±0.01 3,G=100 250 ind DIP 
PGA102P with 2-bit 100 0.02 50 ±0.01 3,G=100 250 Com DIP 

Instrument. PGA200G Gain set 0.02 10 ±0.003 96 0.4,G=100 30 Ind DIP 
Amplifier word 1, 10, 
Input 100, 1000 

Fast PGA202 Gain set 0.15 5 ±0.012 86 ±{3+25/G) 1000 Ind, Com DIP 
Settling word 1, 10, 
2µsto0.01% 100, 1000 
Differential PGA203 Gain set 0.15 5 ±0.012 86 ±(3+25/G) 1000 Ind, Com DIP 

word 1, 2, 4, 8 

Differential 3606M Gain set 0.02 10 ±0.004 90,G=1 ±(1+20/G) 40 Ind DIP 
word 1, 2, 
4, 8 ... 1024 

NOTES: (1) Com= o•c to +70°C, Ind= -25°C to +85°C. (2) Set with external resistor. (3) Unity-gain. (4) Gain= 10 (5) No source 
imbalance. (6) DC to 60Hz, Gain = 10, 1 kn unbalanced. 

PRECISION TRANSMITTERS Boldface = NEW 

Input Parameters 
Offset Voltage Output Parameters 

S~n vs CMR, Offset FS Output 
Untrimmed Non-lin- Temp Offset Temp DC, Current Current Current 

Error, earlty, Drift!'' Voltage max min Range Error, Error, Temp 
De scrip Model max(%) max{%) {ppmi°C) max (µV/°C) (dB) (mA) max (µA) max (µA) Ranget21 Pkg 

Two-Wire XTA101Gts>, u•1 -5 0,01 ±100 ±30µV ±0.75 90 4-20 ±6 ±30 Ind DIP 
XTA101P,U -5 0.01 ±100 ±100µV ±1.5 90 4-20 ±19 ±60 Ind''' DIP, SOIC 

Two-Wire XTR103P -1 0.01 ±25 ±50 ±1 100 4-20 ±10 25 lndl'I DIP 

RTD XTR103U -1 0.01 ±50 ±100 ±2 90 4-20 ±20 ±50 lndt" SOIC 
Linearity 
Compensation 

Two-Wire XTR104P -1 0.01 ±25 ±50 ±1 100 4-20 ±10 ±25 lndl'I DIP 
Hi-Z Strain XTR104U -1 0.01 ±50 ±100 ±2 90 4-20 ±20 ±50 lncft" SOIC 
Gage 
Linearity Compensation 

Three- XTR110G 0.2 0.005 30 -}{4-20, ±16 ±32 Ind DIP 
Wire and XTR110P, U 0.6 0.025 50 - 0-20, ±64 ±96 Com DIP, SOIC 
Current Source 5-25!4> 

NOTES: (1) With zero TC span resistor. (2) Com= o•c to +70°C, Ind= -25°C to +B5°C. (3)-40°C to +B5°C. (4) Many more ranges 
with appropriate circuit. (5) BS 9000 screening is available. 

For Product Assistance, (al/ To/I-Free l-800-S48-6 I 32 
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r:RR-BROWN® 
&:1&:11 ISOLATION PRODUCTS 

TRANSFORMER-COUPLED AMPLIFIERS Boldface = NEW 

Isolation . Leakage Voh-
Mode Re- Current lso Gain Non- age Blas Ext 
jectlon,typ at Test Imped- linearity Drift Current ±3dB lso 

Descrlp Mod81 

Isolation 
Voltage(V) 

Pulse 
Cont Test, 
Peak Peak 

DC 60Hz Vohage ~ max typ (±µVi°C) I Freq Power 
(dB) (dB) (µA) (ll) (pF) (%) (%) max max (kHz) Req Temp1•1 

High 3656G ±3500 ±8000 160 , 125 0.5 1012 6 ±0.05 ±0.03 5+ 100nA 30 No Ind 
Isolation (1000/G,) 
Voltage 

Low Cost IS0212P.±1060 ±1697 160 115 
Self-

2 1010 12 ±0.025±0.015 ±30 50nA No Com 
(±30/G,) 

Powered 

NOTES: The package for the 3656G is a DIP; the pack&Qe for the 1so212P is a SIP. (1) Ind= -25"C to +85°C Com= o•c to +70°C. 

OPTICALLY COUPLED AMPLIFIERS 

Isolation Leakage Volt-
Mode l'le- Current lso Gain Non- age Blas · Ext 

jectlon, typ at Test Imped- linearity Drift Current ±3dB lso 
DC 60Hz Vohage ....!!!!1!L. max typ (±µVi°C) Freq Power 

Isolation 
Voltage(V) 

Pulse/ 
Cont Test, 

Descrlp Model Peak Peak (dB) (dB) (µA) (ll) (pF) . (%) (%) max max (kHz) Req Temp111 

Balanced '3650G ±2000 ±5000 140 120 0.25<21 1012 1.8 ±o.os ±0.02 5 10nA 15 Yest'I Ind 
Current 
Input 

Balanced 3652G ±2000. ±5000 140 120 0.25<21 10'2 1.8 ±0.1 ±0.05 25 50nA 15 Yes Ind 

Low Drift 180100P 750 2500,. 146'" 1 oe<•i 0.3 10'2 2.5 0.07 0.02 4<31 10nA 60 Yes Ind 
WldeBW 

::I 
al NOTES: All packages are DIPS. (1) Ind = -25°C to +85°C. (2) Al 240V/60Hz. (3) R,. = 1 Okn, Gain = 100. 

CAPACITOR COUPLED, ,HERMETICALLY SEALED AMPLIFIERS Boldface = NEW 

Isolation Isolation Leakage Volt-
Voltage (V) Mode Re- Current lso Gain Non- age Blas Ext 

De scrip 

Pulse/ jectlon, typ at Test Imped- linearity Drift Current ±3dB lsol 
Cont Test, DC 60Hz Vohage ...!!!!!L_ max typ (±µV/"C) I Freq Power 

Model Peek Peak (dB) (dB) (µA) (ll) (pF) (%) (%) max max (kHz) Req Temp1•1 

1500VAC 1801028 ±2121 ±4000 160 120 1.0 1014 6 ±0.003 ±0.002 ±250 100µA 70 Yes Ind 
Isolation 1801208 ±2121 ±3535<21 160 115 0.5 1014 2 ±0.02 ±0.005 ±150 50µA 60 Yes Ind 

IS0122P ±2121 ±3394 16o 140 0.5 101• 2 ±0.02 ±0.008 ±200 SOµA 5o Yes Coml'I 

3500VAC IS01068 ±4950 ±8000 160 130 1.0 1014 6 ±0.025 ±0.007 ±250 100µA 70 Yes Ind 
Isolation IS01218 ±4950 ±560()t21 160 115 0.5 1014 2 ±0.01 ±0.005 ±150 50µA 60 Yes Ind 

NOTES: All packages are DIPs. (1) Ind= -25°C to +85°C. Com= o•c to +7o•c. (2) Partial discharge voltage. (3) Not hermetic. 
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ISOLATION PRODUCTS 

ISOLATION POWER SUPPLIES•> Boldface = NEW 

Isolation Leakage Current, 
Voltage(V) Input Current Balancad Sensitivity 

Pulse/ Voltage 240VAC Isolation Loads On All To Input 
Cont Test (VDC) 60Hz Impedance Outputs (mA) Change 

Description Model Peak Peak mlii max (µA) (0) (pf) Rated Maxi'' (VN) Tempi'! Pkg 

Single 700 1500 4200 10 18 1 101• 5 ±3-30 ±60 1.08 Ind Mod 
±15V 700U 2000 5000 10 18 1 1010 3 ±3-30 ±60 1.08 Ind Mod 
Output PWS725A 2121 4000 7 18 1.2 1012 9 ±15 ±40 1.15 Ind DIP 

PWS726A 4950 8000 7 18 1.2 1012 9 ±15 ±40 1.15 Ind DIP 

Dual±15V 722 4950 8000 5 16 1 101• 6 ±3-40 ±50 1.13 Ind Mod 
Output PWS727 1060 1700 10 18 1.5 10" 8 ±15 ±30 1.15 Com Mod 

PWS728 1060 1700 4.5 5.5 1.5 10" 8 ±15 ±30 3.2 Com Mod 

Quad±15V 710 1000 3100 10 18 1010 8 ±9.5 ±60 1.08 Ind Mod 
Output 

Quad±SV 724 1000 3000 5 16 101• 6 ±3-16 ±60 0.63 Ind Mod 
Output 

Multlple PWS740 2121 4000 7 20 1.5 1012 3 3()131 6()C3l 1.20 Ind Sys141 
Output (1-8) PWS745"1 1060 1700 4.5111 181"1 1.5 1012 8 ±15 30 '" Ind Comp 

PWS750 1060 1700 4.5111 181"1 1.5 1011 8 ±15 30 171 Ind Comp 

NOTES: (1 ) See complete Product Data Sheet for full specifteations, especially regarding output current capabilities. (2) Ind = -25"C 
to+85°C. Com= 0°Cto+70°C. (3) Per channel. (4) 1 T0-3 driverper8channels, plus2 DIPs per channel. (5) 5V operation. (6) 
15V operation. (7) 5V operation: 3.2; 15V operation: 1.15. (8) PWS745-1 driver may also be used with PWS740 and PWS750 
components. 

CAPACITOR-COUPLED ISOLATION AMPLIFIER, WITH POWER Boldface = NEW 

Isolation Isolation Leakage Volt-
Voltage (V) ModeRe- Current lso Gain Non- age Blas 

PUISi/ jectlon,typ at Test Imped- llM&rity Drift Current ±3dB 
Cont Test, DC 60Hz Voltage ance max typ (±µVl°C) Freq 

Description Model Peak Peak (dB) (dB) (µA) (0) (pf) (%) (%) max max (kHz) Temp<'' 

1500VAC 180103 2121 3394121 160 1.30 1.0 1012 11 0.025 0.01 40C)l11 50µA 20 Ind 
Input Power 

1500VAC 180113 2121 3394121 160 130 1.0 1011 11 0.02 0.012 400I'' SOµA 20 Ind 
Output Power 

2500VAC 180107 3535 8000 160 100 1.2 101• 13 0.025 0.01 40C)l11 SOµA 20 Ind 
Input Power 

NOTES: All packages are DIPs. (1) Ind = -25°C to +85°C. (2) Partial discharge voltage. 

For Product Assistance, Call Toll-Free 1-800-548-6132 
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r:RR-BROWN® 
~E::iil ISOLATION. PRODUCTS 

CAPACITIVELY COUPLED VOLTAGE· TO.FREQUENCY CONVERTER Boldface = NEW 

Isolation Leakage 
Volt&!f! (V) Current Non-lln- Blas Operating· External 

Pulael at Teat Isolation earltyat ~rrent Freq Isolation 
Cont Teat Voltage lm~nce 'MHz (max) (max) Po-

Descrlp Modal Peek Peek (J.IA) (ll) (pf) (typ) (J.IA) (MHz) Raq Tempi'' 

1500Vrms 190108 2121 339412l 0.3typ 1011 3 0.01 250 3 Yes Incl 

3500Vrms 190109 4950 791121 0.3typ 1012 3 0.01 250 3 Yes Ind 

NOTES: Package is DIP. (1) Ind = -25°0 to +85°0. (2) Partial discharge voltage. 

ANALOG CIRCUIT FUNCTIONS 

MULTIPLIERS/DIVIDERS Boldface = NEW 

Error at Tamp Feed- ·Offset 1% 
+25°c Coaff Ulrough Voltage BW Tamp 

Modal Transfer Function max(%) (%1"C) (mV) (mV) (kHz) Range111 Pkg 

MPY100 [(X,-X2) (Y,-Y2) /10) + Z,. ±0.5 0.008 30 7 70 Ind T0-~00 

MPY534 [(X,-X.l (Y,-Y.) /10) + Z,. ±0.25 0.008 0.05% 2 3M Hz Com T0-100 

MPY600AP [(X,-XJ (Y,-Y 1) /31 + Z,. ±0.25 0.02 2 5 10MHz Ind DIP 

MPY634M [(X,-X,) (Y,-Y,) /10) + Z. ±0.5 0.015 0.15% 2 10MHz Ind T0-100 

MPY634P, U [(X,-X,) (Y,-Y2) /10) + Z. ±2.0 0.03 0.3% 25 10MHz Ind DIP,SOIC 

AD632 [(X,-X.l (Y,-Y.) /10) + Z. ±0.5 0.01 0.15 15 50 Ind T0-100 

NOTE: (1) Com= o•c to +10•c, Ind= -25°C to +es•c. 

For Product Assistance, Call To/I-Free 1-800-548-6132 
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ANALOG CIRCUIT FUNCTIONS 

SPECIAL FUNCTIONS Boldface = NEW 

Function 

Multifunction 
Converter 

Logarithmic 
Amplifier 

1 T 2 -I E (I )di 
T 0 IN 

High Speed 
Window 
Comparator, 
ATE Pin Receiver 

Switched 
Integrator 

Model 

4302 

LOG100 

4127G 

4341 

CMP100 

ACF2101 

Description 

y (Z/l()m 
This function may be used to multiply, 
divide, raise to powers, take roots 
and form sine and cosine functions. 
KLog(l,11,) 

K Log (1,11 •• ,) 

True rms-to-DC conversion based 
on a log-antilog occupational 
approach. Pin compatible with 4340. 

A dual comparator with high 
common-mode Input range. 
Latched ECL outputs, ±SV 
supplies. 

A dual, Integrating, translmpedance 
amplifier that converts an input 
current to an output voltage by 
integrating the current for a user
determined period of time. 
Eliminates large feedback resistor 
of tradHional 1-to-V converters. 

NOTE: (1) Com = o•c to + 10°c. Ind = -25°C to +as•c. 

DIVIDER 

Accuracy Temp 0.5% 
Transfer Input D:250mV Coeff BW 

Model Function Range max(%} (%/"C) (kHz) 

DIV100P 10 x NID 250mV 0.25 0.2 15 
to10V 

NOTE: (1) Ind = -25°C to +a5°C. 

Temp 
Comments Range<•> 

Plastic package. Ind 

Optimized for log ratio Com 
of current inputs. 
Specified over six dec-
ades of input (1nA to 
1 mA), 55mV total error, 
0.25% log conformity. 

A more versatile part Com 
that contains an inter-
nal reference and a 
current inverter. 1 % 
and 0.5% accuracy. 

Some external trim
ming required. Lower 
cost in plastic package. 

Propagation delay: Sns, 
max for 100mV overdrive. 

Includes HOLD and 
RESET switches and 
output multiplexer. 

v =-.1.Ji di 
OUT C IN 

Rated Temp 
Output, min Range<'' 

±10V, ±5mA lild 

Ind 

Ind 

Ind 

Pkg 

DIP 

Pkg 

DIP 

DIP 

DIP 

DIP 

DIP,SOIC 

DIP 

For Product Assistance, Call Toll-Free 1-800-548-6132 
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ANALOG CIRCUIT FUNCTIONS 

FREQUENCY PRODUCTS Boldface = NEW 

Function 

Oscillator 

Universal 
Active 
Filter 

Model 

4423 

UAF42 
UAF41 
UAF21 

Description 

Very low cost in plastic package. 
Provides resistor programmable 
quadrature outputs (sine and 
cosine wave outputs simultan
eously available). 

Comments 

Frequency range: 0.002Hz to 20kHz. 
Frequency stability: 0.01 o/ol"C. 
Quadrature phase error: ±0.1 %. 

Temp 
Range111 

Com 

These filters provide a complex Add only resistors to determine pole Ind 
pole pair. ~ on state. variable location (frequency and Q). Easily Ind 
approach; low-pass, high-pass, cascaded for complex !liter responses. Ind 
and bandpass outputs are 
available. 

NOTE: Com = o•c to +70°c, Ind= -25°C to +85°C. 

Pkg 

DIP 

DIP 
DIP 
DIP 

VOLTAGE REFERENCE Boldface = NEW 

Min Output Max Drift Power sueeir Temp 
Model Output (V) (mA) (ppml°C) (V) (mA) Rangel11 Pkg 

REF10M ±10.00 ±0.005 10 +13.5135 4.5 Com T0-99 
REF101M ±10.00 ±0.005 10 +13.5135 4.5 Com T0-99 

REF102M ±10.00 ±0.0025 10 2.5 +11.4136 1.4 lnd,Mll T0-99 
REF102P, U ±10.00 ±0.005 10 5 +11.4136 1.4 Ind DIP,SOIC 

NOTE: (1) Com= o•c to+70°C. Ind =-25°C to +85°C, Mil =-55°C to+125°C. 

CURRENT REFERENCE 

Model Output I (µA) 

REF200M, P, U Dual 100 ±0.5 

NOTE: (1) Ind = -25°C to +85°C. 

Compliance 
Voltage 

2.5Vto40V 

Drift Temp 
(ppml°C) Comments Range111 Pkg 

25 Includes 0.5% accurate Ind DIP, 
current mirror. T0-99, SOIC 

For Product Assistance, Call Toll-Free 1-800-548-6132 
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DIGITAL-TO-ANALOG CONVERTERS 

INSTRUMENTATION DIGIT AL· TO-ANALOG CONVERTERS Boldface = NEW 

Settling 
Resolution Linearity Time Output Temp a,Bt••• 

Description Model (Bits) Error (%FSA) (µs) Range Range•11 Pkg<'! Screen 

Very High DAC729 18 ±0.00075 5 ±1mA,-2mA; Com DDIP Bl 
Resolution +5V,+10V,±5V,±10V 

General Purpose DAC700 16 ±0.0015 1 -2mA Com, Ind, Mil DDIP a.Bl 
DAC701 16 ±0.0015 8 10V Com, Ind, Mil DDIP Q,BI 
DAC702 16 ±0.0015 1 ±1mA Com, Ind, Mil DDIP a,BI 
DAC703 16 ±0.0015 8 ±10V Com, Ind, Mil DDIP, SO Q,BI 

Lowest Cost DAC1600 16 ±0.0015 8typ ±10V Com DDIP 

Low OLE DAC710 16 ±O.o15 8typ ±1mA Com DDIP 
Around Zero DAC711 16 ±0.015 8typ ±10V Com DDIP 

Bus Interface: 
16-Bit Parallel DAC707 16 ±0.003 8 ±10V Com, Ind, Mil DDIP a,BI 
SeriaV8-bit Parallel DAC708 16 ±0.003 1 ±1mA, -2mA Com, Ind, Mil DDIP a,BI 
SeriaV8-bit Parallel DAC709 16 ±0.003 8 ±5V,±10V,+10V Com, Ind, Mil DDIP a,BI 
Dual, Ser./8-bit Par. DAC725 16 ±0.003 8 ±10V Com, Ind, Mil DDIP Bl 

Industry Standard, DAC70BH 16 ±0.003 ±1mA,-2mA Ind DDIP Bl 
General Purpose DAC71 16 ±0.003 8 ±1mA,-2mA; Com DDIP Bl 

+10V,±10V 
DAC72BH 16 ±0.003 Ind DDIP Bl 

Industry Standard DAC7541A 12 ±0.012 1 0 to 1mA Com, Ind, Mil DDIP,SO Q,BI 
Ind. Std. w/Latch DAC7545 12 ±0.012 2 0 to 1mA Com, Ind, Mil DDIP,SO Bl 

Dual w/Bus Interface: 
Serial Input DAC7800 12 ±0.012 0.8 Oto1mA Com DIP,SO 
8-bit Port Interface DAC7801 12 ±0.012 0.8 Oto 1mA Com DIP,SO 
12-bit Port Interface DAC7802 12 ±0.012 0.8 Oto 1mA Com DIP,SO 

Flexible Bus Interface: 
Industry Standard DAC667 12 ±0.006 4 ±2.SV, ±5V, ±10V Com, Ind, Mil DDIP, SO 
Pinout +5V,+10V 

DAC811 12 ±0.006 4 ±5V,±10V,+10V Com, Ind, Mil DDIP, SO Bl 
Small, Low Cost DAC813 12 ±0.006 4 ±5V, ±10V, +10V Com, Ind, Mil DIP,SO 
Lowest Cost DAC1201 12 ±0.o18 4 typ ±5V, ±10V, +10V Com DDIP 

Industry Standard DAC80 12 ±0.012 0.3, ±1 mA, -2mA; +5V, Com DDIP Bl 
General Purpose 3 typ +10V, ±5V, ±10V 

DAC85H 12 ±0.012 Ind DDIP a,BI 
DAC87H 12 ±0.012 Mil DDIP a,BI 

NOTES: (1) Temperature Range: Com= 0°Cto +70°C, Ind= (-25°C to+85°C) or (-40°C to+85°C), Mil =-55°C to +125°C. (2) 
DIP= 0.3" wide DIP, DDIP = 0.6" wide DIP, SO= small outline surface mount (3) a indicates that optional reliability screening is 
available for the model. Bl indicates that an optional 160 hour burn-in is available for the model. 

For Product Assistance, Call Toll-Free 1·800·548·6132 
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DIGITAL-TO-ANALOG CONVERTERS 

AUDIO AND COMMUNICATIONS DIGITAL-TO-ANALOG CONVERTERS Boldface = NEW 

Power Power 
Resolution MaxTHD+N Output Input Supply Dissipation 

Model (Bits) (Your= FS) Range Format (V) Package<11 (mW) 

PCM53 16 --88dB (JP) ±10V, ±1mA Parallel ±15,+5 DDIP 600 
-92dB(KP) 

PCM54 16 --82dB (HP) ±3V,±1mA Parallel ±5 to ±12 DDIP 300 
--88dB (JP) 
-92dB(KP) 

PCM55 16 --82dB (HP) ±3V,±1mA Parallel ±5 so 125 
--88dB (JP) 

PCM56 16 --82dB (P) ±3V,±1mA Serial ±5 to ±12 DIP 260 
--88dB (P·J) Latched 
-92dB(P·K) 

PCM60 16 -82dB (P) 2.8Vp-p, Serial +5 so 50 
-88dB (P..J) 2-Channel Latched 

PCM66 16 -82dB (P) 2.BVp-p, Serial +5 so 50 
2-Channel Latched 

PCM1700 18 -82dB (P) ±3V, ±0.67mA Serial ±5 DDIP 380 
-88dB (P..J) Latched so 
-92dB (P·K) 

PCM58 18 -92dB (P) ±1mA Serial +5,-12 DDIP 400 
-94d8 (P·J) Latched 
-96dB (P·K) 

PCM61 18 -82dB (P) ±3V, ±1mA Serial ±5 to ±12 DDIP 200 
-88dB (P.J) Latched 
-92dB (P·K) 

PCM63 20 -88dB (P) ±2mA Latched ±5 DDIP 200 
-88dB (P..J) 
-96dB (P·K) 

PCM64 18 -96dB ±1mA Parallel +5,-15 DIP 400 

NOTES: (1) DIP= 0.3" wide DIP, DDIP = 0.6" wide DIP, SO= small outline surface mount. 

For Product Assistance, (all To/I-Free 1-800-548-6132 
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DIGITAL-TO-ANALOG CONVERTERS 

DIGITAL SIGNAL PROCESSING DIGITAL-TO-ANALOG CONVERTERS Boldface = NEW 

Total 
Linearity Harmonic 

Resolution Error Settling Distortion Temp 
Model (Bits) (%FSR) Time (ns) 

Output 
Range 

Signal
to-Noise 

+ Distortion 
Ratlo(dB) (dB) Range<1l Pkg<•i 

DSP-Compatible Digital Interface (Single-DSP201, Dual-DSP202): 
DSP201 18 ±0.006 ±3V 
DSP202 18 ±0.006 ±3V 

Ultra-fast Settling, ECL Input: 

86, four = 2kHz 
86, four = 2kHz 

DAC65 12 ±0.012 40 ±1.2V, ±6.35mA 70, four= 1 MHz 
DAC63 12 ±0.012 

Ultra-Fast Settling, TTL Input: 
DAC812 12 0.012 

50 ±5mA, O to-10mA 
±0.5V, 0 to +1.5V 

with external resistor 

55 ±5mA, 0 to -1 OmA 
±0.5V, 0 to-1.5V 

with external resistor 

-90 
-90 

-68 

NOTES: (1) Com= o•c to +70°c, Ind= (-25°C to +85°C) or (-40°C to +85°C). (2) DDIP = 0.6" wide DIP. 

' 

Ind 
Ind 

Com 
Ind 

Ind 

For Protlucl Assistance, Call To/I-Free l-800-S48-6 I 32 
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ERfl-Bf12WN® 
E51e.I ANALOG MULTIPLEXERS 

ANALOG MULTIPLEXERS Boldface = NEW 

Input On Settling 
Range Resistance Time Temp 

Description Model Channels (V) max(O) (to 0.01 o/o) Range<' I Pkg121 

Protected Hl3-0506A-5 16-channel ±15 1.ak 3.5µs Com 2a-pPDIP 
Inputs single ended 

Hl1-0506A-5 16-channel ±15 1.ak 3.5µs Com 2a-pCDIP 
single ended 

H11-0506A-2 16-channel ±15 1.5k 3.Sµs Mil 2a-pCDIP 
single ended 

Hl3-0507A-5 a-channel ±15 1.8k 3.5µs Com 28-p PDIP 
differential 

Hl1-0507A-5 a-channel ±15 1.8k 3.5µs Com 2a-pCDIP 
differential 

Hl1-0507 A-2 a-channel ±15 1.Sk 3.5µs Mil 2a-pCDIP 
differential 

Hl3-050aA-5 a-channel ±15 1.ak 3.5µs Com 16-pPDIP 
single ended 

H11-0SOaA-5 a-channel ±15 1.8k 3.5µs Com 16-pCDIP 
single ended 

Hl1-0SOaA-2 a-channel ±15 1.5k 3.5µs Mil 16-pCDIP 
single ended 

Hl3-0509A-5 4-channel ±15 1.ak 3.5µs Com 16-pPDIP 
differential 

Hl1-0509A-5 4-channel ±15 1.ak 3.Sµs Com 16-pCDIP 
differential 

High Speed MPCSOOKG 16 single or ±15 750 800ns Com CDIP 
8 differential 

MPCSOOSG 16 single or ±15 750 aoons Mil CDIP 
a differential 

MPC801KG a single or ±15 750 800ns Coln COIP 
4 differential 

MPCa01SG 8 single or ±15 750 800ns Mil COIP 
4 differential 

NOTES: (1) Temperature range: Com= o•c to +70°C, Mil= -55°C to +125°C. (2) CDIP =ceramic DIP, PDIP =plastic DIP. 
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~!1!1-~,® SAMPLE/HOLD AMPLIFIERS 

SAMPLE/HOLD AMPLIFIERS 

Gain Offset Charge Acq Droop 
Error Error Offset Time Rate Temp a, e1121 

Description Model (%) (mV) (mV) (µsmax) (µVims) Rangel'' Pkgl21 Screen 

Fast, SHC76 ±0.02 ±3 ±6typ 3 Ind, Com, Mil HMO 
High Accuracy 

Fast, SHC85 ±0.o1 ±2 ±2max 4.5 125 Com, Mil HMO a 
Industry Std 

Low Cost, Fast SHC5320 NA ±0.5 ±1 typ 1.5 0.5 Com, Mil HCD Bl 
Industry Std 

Lowest Cost SHC298 ±0.01 ±7 ±25 max 10 100 Com, Ind PDIP, Bl 
Industry Std MC,SOIC 

HIGH-SPEED SAMPLE/HOLD AMPLIFIERS 

Gain Offset Lin AmplBW Acq Droop Input 
Error Error Error '-3dB Time Rate Temp Range Q!31 

Description Model (%) (mV) (%FSRmax) (MHz) (µsmax) (µV/µs) Rangec•1 (Vp-p) Pkg121 Screen 

High Speed SHC803 ±0.1 ±3 ±0.005 16 0.35 ±5 Ind 20 HDIP a 
With Bulfer 

High Speed SHC804 ±0.1 ±3 ±0.005 16 0.35 ±5 Ind 20 HDIP a 

Ultra-High SHC600 ±0.1 ±5 ±0.01 70 0.05 ±180 Ind 2.5 CDIP a 
Speed SHC601 ±2 ±50 ±0.02 100 0.022 ±100 Ind 2.5 CDIP a 

Very High SHC702 ±0.1 ±3 ±0.003 3 0.8 ±2 Ind 20 24-pDIP 
Accuracy, typ 
Fast 

NOTES: (1) Temperature range: Com = O"C to+ 70°C, Ind = -25°C to +85°C, Mil = -55°C to+ 125°C. (2) MC = metal can, PDIP = 
plastic DIP, HCD •hermetic ceramic DIP, CD= ceramic DIP, HMO= hermetic metal DIP, SOIC =surface-mount package. (3) Q 
indicates optional reliability screening is available for this model. Bl indicates that an optional 160-hour burn-in is available for the 
model. 

For Product Assistance, Call Toll-Free 1-800-548-6132 

lntemationalAlrportlndustrlllPlrk • POBox11400 • Tucson,AZ85734 • Tel:(602)746-1111 
Twx: 91G-952-1111 • Cable: BBRCORP • Telex: 066-6491 • FAX: (602) 741-3895 

© IC MASTER 1991 When contacting suppliers, say you saw it in IC MASTER 3345 

c: 
~ e 
m 
t 
:::> 
m 



c 
3: e m 
.!. ... 
=> m 

ANALOG-TO-DIGITAL CONVERTERS 

INSTRUMENTATION ANALOG-TO.DIGITAL CONVERTERS Boldface = NEW 

Conversion 
Time or 

Linearity Sampling NMC 
Resolution Error Input Rate Reso- Temp Q,Blt41 

Description Model (Bits) (%FSR) Range (V)<11 (µs) lution Range<21 Pkg<31 Screen 

Data-Bus ADC700 16 ±0.003 5, 10, 20 U/B 17 14 Mil, Ind, Com TDIP 
Interface 

Industry Std ADC71 16 ±0.003 5, 10, 20 U/B 50 14 Ind, Com TDIP 
Pinouts ADC76 16 ±0.003 51 10, 20 U/B 17 14 Ind, Com TDIP 

Sampling 574 ADS574 12 ±0.012 10, 20, U/B 40kHz 12 Ind DIP,DDIP, 
Type so 

Sampling 774 ADSn4 12 ±0.012 10, 20, U/B 100kHz 12 Ind DIP, DDIP, 
Type so 

Sampling, ADS7800 12 ±0.012 10,20, B 333kHz 12 Com, Ind DIP,SO 
Interface 

High-Accuracy, ADC7802 12 ±0.012 Oto +5 8.5 12 Ind DDIP,PLCC -
4-Channel, Auto-
Calibration, Sampling 

Industry Std ADC574A 12 ±0.012 10, 20 U/B 25 12 Mil, Ind, Com DDIP, PLCC Bl 
Pinoutand ADC674A 12 ±0.012 10, 20 U/B 15 12 Mil, Ind, Com DDIP Bl 
Interface ADC774 12 ±0.012 10, 20 U/B 8 12 Mil, Ind, Com DDIP, PLCC Bl 

Sampling ADS807 12 ±0.012 10, 20 U/B 100kHz 12 Mil, Ind, Com DDIP Bl 
Sampling ADS808 12 ±0.012 10, 20 U/B 100kHz 12 Mil, Ind, Com DDIP Bl 

Medium Speed ADCBOAG 12 ±0.012 5, 10, 20 U/B 25 12 Ind TDIP Bl 
Monolithic ADC80MAH 12 ±0.012 5, 10, 20 U/B 25 12 Ind TDIP Bl 

Medium Speed ADC84KG f2 ±0.012 5, 10, 20 U/B 10 12 Ind TDIP Bl 
ADC85H 12 ±0.012 5, 10, 20 U/B 10 12 Com TDIP Q,BI 

Mil Temperature ADC87H 12 ±0.012 5, 10, 20 U/B 10 12 Mil TDIP a 
Range 

Serial Output ADC804 12 ±0.012 5, 10, 20 U/B 17 12 Mil, Ind, Com DDIP Q,BI 

NOTES: (1) U/B indicates the input voltage range for the model: U =unipolar, B =bipolar. (2) Com= O"Cto +70°C, Ind =-25°C 
to+85°C, Mil =-55°Cto+125°C. (3) DIP =0.3"wide DIP, DDIP =0.6" wide DIP, TDIP =0.9"wide DIP, PLCC=plasticleadedchip 
carrier, SO= small outline surface mount. (4) Q indicates optional reliability screening is available for this model. Bl indicates that 
an optional 160-hour burn-in is available for this model. 
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ANALOG•TO· DIGITAL CONVERTERS 

AUDIO, COMMUNICATIONS, DSP ANALOG-TO-DIGITAL CONVERTERS Boldface = NEW 

Conversion 
Linearity Time or 

Error, Input Sampling 
Resolution max Range Raia THO Temp Ql3l 

Description Model (Bits) (%FSR) (V) (µs) (dB, lyp) Range111 Pkgl•I Screen 

High ADC701 16 ±0.003 10V/20V 1.5 94w/SHC702 Com TDIP 
Accuracy, 
High Resolution 

Sampling, ADC614 14 ±0.003 ±1.25 5MHz 76 Com DIP 
High ADC603 12 ±0.018 ±1.25 10MHz 68 Com,Mll DIP 
Resolution 

High ADC604 12 ±0.024 ±1.25 SMHz 83 Com DIP 
Spurious- ADC803 12 ±0.012 10V/20V 1.5 NA Ind, Mil TDIP 
Free Range ADC601 12 ±0.012 10V/20V 1.0 70w/SHC802 Com TDIP 

Sampling ADS602 12 ±0.03 10V/20V 1MHz 66 Com TDIP 

Conversion 
Time or 

Typical Input Sampling THD+N 
Resolution Linearity Range Rate (V,.=±FS) Output 

Description Model (Bits) Error (V) ,(µs) (dB, max) Formal Pkg111 

High PCM75 16 15-Bit ±2.5, ±5 17 -84(J) Parallel TDiP 
Performance 14-Bit ±10V -aS(K) or Serial 

Low Cost PCM78 16 14-Bit ±3 5 -88 Serial DDIP 

Dual PCM1750 18 14-Bil ±2.75 5 -90(P) Serial DDIP 

Single DSP101 18 14-Bil ±2.75 5 -90 Serial DDIP 
Channel 

Dual Channel DSP102 18 14-Bil ±2.75 5 -90 Serial DDIP 

NOTES: (1) DIP =0.3"wide DIP, DDiP =0.6"wideDIP, TDIP =0.9"wide DIP, PLCC=plasticleadedchipcarrier, SO= small outline 
surface mount. 
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VoLTAGE· To-FREQUENCY CONVERTERS 

VOLTAGE-TO-FREQUENCY CONVERTERS Boldface::: NEW 

Frequency v .. Linearity, Tempco, 
Range Range max max(ppm of Temp 

Description Model (kHz) (V) (%ofFSR) FSR/'C) Range11> Pkg 

Low-Cost VFC32P, U User-selected User- ±0.01 at 10kHz 75 typ Com DIP, SOIC 
Monolithic VFC32M, L 500kHz, max selected ±0.05 at 1 OOkHz ±100 Ind T0-100, LCC 

Low-Cost VFC42 o to 10 o to +10 ±0.01 ±100 Ind DIP 
Complete VFC52 o to 100 o to+ 10 ±0.05 ±150 Ind DIP 

Precision VFC62 User- User- ±0.002 at 10kHz ±20 Ind DIP 
Monolithic VFC320 selected selected ±0.002 at 10kHz ±20 Ind T0-100, 

1MHzmax LCC 

Synchronized VFC100G Clock Oto+ 10 0.1at1MHz ±50 Ind DIP 
Monolithic Programmed 

2MHzmax, 
VFC101N Clock Oto+10, ±0.02 at 1 OOkHz ±40 Ind PLCC 

Programmed, 
2MHzmax 

High- VFC110 User-selected 0 to +10 ±0.05 at 1 MHz ±50 Ind DIP, LCC 
Performance 4MHzmax 

Single Supply, VFC121 User-selected User ±0.03 at 100kHz ±40 Ind DIP 
Low Power 1.5MHzmax selected 

NOTES: (1) Com= O'C to +70'C, Ind =-25°C to +85°C. 

DIGITAL SIGNAL PROCESSING COMPONENTS 

ANALOG DSP COMPONENTS AND TEST SYSTEMS Boldface = NEW 

Function Model Description Sample Rate Resolution Package 

Analog-to DSP101 Low-cost, high resolution A-to-D with zero- 200kHz 16/18 bits 28-pin DIP 
Digital chip interface to DSP ICs from ADI, AT&T, 
Converters Motorola and Tl. 

DSP102 Two-channel, low-cost, high resolution A-to-D 200kHz 16/18 bits 28-pin DIP 
with zero-chip interface to DSP ICs from 
ADI, AT&T, Motorola and Tl. 

Digital-to- DSP201 Low-cost, high resolution D-to-A with zero- 500kHz 16/18 bits 28-pin DIP 
Analog chip interface to DSP ICs from ADI, AT&T, 
Converters Motorola and Tl. 

DSP202 Two-channel, low-cost, high resolution D-to-A 500kHz 16/18 bits 28-pin DIP 
with zero-chip interface to DSP ICs from ADI, 
AT&T, Motorola and Tl. 

Analog DSP-SYS603 Compiete test system including A-to-D box, 10MHz 12 bits Hardware 
Input digital buffer, DSP processor, and software, and 
DSP designed to run on a PC. Software 
Text DSP-SYS701 Complete test system Including A-to-D box, 500kHz 16 bits Hardware 
Systems digital buffer if required, DSP processor, and and 

software, designed to run on a PC. Software 

For Product Assistance, Call Toll-Free 1-800-548-6132 
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DIGITAL SIGNAL PROCESSING PRODUCTS 

DSP PROCESSOR BOARDS 

FIR llR B.Quad 
1024-FFT Filter Tap Filter 
Execution Execution Execution 

Speed SAAM Board Time Time Time 
Model Processor Quantity (ns) (KB) Form (ms) (ns) (µs) 

ZPB32 AT&T DSP32 250 64 PC 8.9 250 1.25 
ZPB32-HS AT&T DSP32 160 64 PC 5.7 160 0.8 
ZPB34-001 AT&T DSP32C 80 64 PC/AT 3.2 80 0.4 
ZPB34-002 AT&T DSP32C 80 192 PC/AT 3.2 80 0.4 
ZPB34-003 AT&T DSP32C 80 320 PC/AT 3.2 80 0.4 
ZPB34-004 AT&T DSP32C 80 576 PC/AT 3.2 80 0.4 
ZPB3201 AT&T DSP32 1 160 64 VME 6U 5.7 160 0.8 
ZPB3202 AT&T DSP32 2 160 128 VME 6U 5.7 160 0.8 
ZPB3211 AT&T DSP32C 1 80 64 VME 6U 3.2 80 0.4 
ZPB3212 AT&T D.SP32C 2 80 128 VME 6U 3.2 80 0.4 

CSP ANALOG VO SYSTEMS 

Analog Analog Number Max Anti- On-Board 
Input Output of Conversion Aliasing Smoothing Sample Rate 

Model Form Channels Channels Bits Rate Filler Filter Generator 

ZPB100 PC Board 16 8kHz 300Hz-3kHz OHz-3kHz 8kHz 
ZPB1100 PC Board 16 150kHz User Specified 75Hz-150kHz 
ZPB2100 PC Board 16 150kHz User-Specified 
ZPD1001 External Box 1 or 2 1 or 2 16 150kHz 4.8kHz-150kHz 
ZPD1002 External Box 1 or 2 12 10MHz 
ZPB1003 External Box 1 16 SOOkHz 

DOS-BASED CSP SOFlWARE 

Model Function 

ZPA1000 Emulates (3) test instruments tor signal analysis: oscilloscope, spectrum and histogram analyzers. 

ZPMS0-001 (DSPlay) DSP algorithm development/simulation. 

ZPM32 (DSPlay XL) DSP algorithm development/code generation for DSP32/DSP32C 

ZP032 AT&T DSP32/32C assembler. 

ZP033 AT&T DSP32-CC ·c· compiler. 

ZPOFDAS1/DAS2 Momentum Data's filter design. 

For Product Assistance, Call Toll-Free 1-800-548-6132 
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BURR-BROWN® 

rE51E51I COMPANY INFORMATION 

Burr-Brown Corporation is a leading designer and manufacturer of precision microcircuits and microelectronic.
based systems for use in data acquisition, signal conditioning, measurement, and control. 

We make products for customers who pursue business success in the same way we do--through worldwide com
petition based on high performance, high quality, and high value. Our customers include OEMs, sophisticated end
users, systems integrators, and V ARs who demand an extra measure of performance for their products and operations. 

COMPANY FACTS 
ti' Founded in .1956. 

ti' Corporate headquarters: Tucson, Arizona, USA. 

ti' 1500 employees. 

ti' Manufacturing and technical facilities: Tucson; Livingston, Scotland; Atsugi, Japan. 

ti' Sales and distribution subsidiaries in Austria, Belgium, England, France, Germany, Italy, Japan, the Nether
lands, Sweden, and Switzerland; 19 international sales representative organizations worldwide. 

ti' Superior customer service from more than 300 sales and service staff worldwide. 

ti' 800+ high-performance products. 

GETTING MORE INFORMATION AND SUPERIOR CUSTOMER SERVICE 
Burr-Brown is committed to giving you the best customer service in the industry, whether you need literature, 
technical assistance, to place an order, or to return products. For immediate assistance, contact your local Burr
Brown salesperson or representative. Or, in the USA call our Customer Service Center at 1-800-548-6132. 

TECHNICAL LITERATURE - To get more information about products in this book, contact your local Burr
Brown salesperson or representative. In addition to complete PDSs, Burr-Brown also has an extensive library of 
other useful publications. To receive this valuable information, call our Customer Service Center at 1-800-548-
6132 (USA only). 

TECHNICAL ASSISTANCE - We have a large and competent field sales force, backed by an experienced staff 
of technical applications specialists. They are eager to assist you in selecting and using the right product for your 
application. This free service is available from headquarters and all sales offices. Contact your local Burr-Brown 
salesperson or representative. Or, call our Customer Service Center at 1-800-548-6132 (USA only). 

PLACING AN ORDER - You can place orders via telephone, telefax, mail, TWX, or telex with any authorized 
Burr-Brown field sales office, sales representative, or our headquarters in Tucson. A complete list of sales offices 
is available in Volume 1, Section 5 of IC Master. For more information about placing an order, contact your local 
Burr-Brown salesperson or representative. Or, call our Customer Service Center at 1-800-548-6132 (USA only). 

BURR-BROWN TECHNICAL PUBLICATIONS 
In addition to full-length, detailed product data sheets (PDSs), Burr-Brown also offers an extensive collection of 
other publications describing Burr-Brown components. To obtain any of the following, contact your local Burr
Brown salesperson or representative. Or, call our Customer Service Center at 1-800-548-6132 (USA only). 

INTEGRATED CIRCUITS DATA BOOK, Vol. 33 (1189) - Comprehensive compilation of PDSs featuring 
product descriptions, applications information, technical specifications, performance graphs, and selection guide 
tables for Burr-Brown's broad line of high performance, high quality linear products. Free upon request. 

POWER SOURCES HANDBOOK (2189) - Detailed PDSs for all of Burr-Brown's DC/DC converters. Also 
includes selection guide, glossary, application notes, and information on advanced reliability programs. Free upon 
request. 

INTEGRATED CIRCUITS DATA BOOK SUPPLEMENT, Vol. 33b (10190)-lncludes more than 60 new high 
performance linear solutions, plus product descriptions, specifications, application tips, new section on digital 
signal processing products and ordering information. Free upon request. 

APPLICATIONS HANDBOOK - Book-length collection of more than 50 application notes written by Burr
Brown' s engineering staff. Offers practical, detailed information on the most popular components, such as those 
covered in this book. Free upon request. 
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2231 Calle de Luna, Santa Clara, CA 95054 Tel: 408-748-7700 Telex: 5106017631Fax:408-980-8209 

PRODUCT SELECTION GUIDE 

CAT93C46A 1KBit (64x16) 700KHz 8 P,K NOW 

CAT93C46 1KBit 
3mA/100µA 

700KHz 8 P,K,J NOW 
• 4'11~l<J!lli~> 

CAT33C101 1KBit 2mA/50µA 700KHz 8 P,K,J NOW 3Volt 

CAT59C11 G.I. 5911 1KBit (x8orx16) 5mA/100µA 250KHz 8 P,K NOW 

CAT33C201 G.I. 5911 1K Bit (x8 or x16) 2mA/50µA 700KHz 8 P,K NOW 3Volt UPGRAOE 

CAT93C56 2KBit (x8orx16) 1MHz B P,K NOW 

CAT93LC56 
National 93C56 

UPGRAOE 2K Bit (x8orx16) 2mA/50pA 250KHz 8 P,K NOW 3Volt 

CAT35C102 National 9346 2KBit (xB or x16) 
3mA/100µA 1MHz 8 P,K NOW 

UPGRAOE •11.l()'j,lf:i 
CAT35C202 G.1.5911 2K Bit 

3mA/100µA 
1MHz 8 P,K NOW UPGRAOE (x8orx16) 

4mA/100 A 

CAT24C02 2K Bit 3mA/40µA 100KHz 
8 p 

4090 Xicor 8 J 

CAT24LC02 C,I Xicor 2K Bit 3mA/50µA 100KHz 
8 p 

4090 3-6Volt 8 J 

CAT33C104 C,I National 93C66 4K Bit (x8orx16) 2mA/50µA 250KHz 8 P,K NOW 3Volt ... 
UPGRAOE 0 -CAT35C104 National 93C66 4K Bit (xB or x16) 1MHz 8 P,K NOW u 

:::s 
"O 

CAT24C04 C,I Xicor 4KBit 3mA/40µA 8 p 
2091 c: 

100KHz 14 J 0 
u 

CAT24LC04 C,I Xicor 4K Bit 3mA/50µA 
8 p 

2091 3-6Volt .E 
100KHz 14 J 

Q) 

CAT33C116 C,I National 9346 16K Bit (xB or x16) 2mA/50µA 250KHz 8 P,K 2091 3Volt Cf) 
UPGRAOE -National 9346 IJJ 

CAT35C116 C,I 16K Bit (xB or x16) 3mA/100µA 1MHz 8 P,K 2091 >. 
UPGRAOE cu 

8 p 
2091 -ro CAT24C16 C,I Xicor 16KBit 3mA/40µA 100KHz 14 J () 

CAT24LC16 C,I Xicor 16KBit 3mA/50µA 100KHz 
8 p 

2091 3-6Volt 14 J 

***All Serial E2PROMs offered in High Endurance version ("H").* * * 

CAT28C16A C,I 16K Bit (2Kx8) 200 25mA/100µA 24 p NOW 
24 K 

CAT28C16V3 C,I 16K Bit (2Kx8) 700 10mA/50µA 32 N NOW 3Volt 

CAT28C17A C,I 16K Bit 200 25mA/100µA 
28 P,K NOW (2Kx8) 32 N 

CAT28C64A C,I 64KBit (BKxB) 150/200/250 30mA/100µA 28 P,O,J NOW 
32 N 

CAT28C65A C,I 64KBit (BKxB) 150/200/250 30mA/100µA 28 P,O,J NOW 32 N 

CAT28C256 C,1,M 256K Bit (32KxB) 200/250/300 60mA/100µA 28 P,O 4090 
32 N 1091 

CAT28F010 30mA/100µA 32 4090 
CAT28F512 c (64Kx8) 200/250 50mA/500µA 32 P,N 1091 
CAT28F512V5 c 512K Bit (64Kx8) 200/250 80mA/500µA 32 P,N 1091 
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Device Availability 

CAT27HC256 28 P(OTP) 
28 D 

256K Bit (32KxB) 
32 E 

NOW 
CAT27HC256L 32 N(OTP) 

CAT27HC0.10 1M Bit 
32 D 4090 (12BKxB) 32 N(OTP) 

Device Protocol #Pins Availability 

CAT33C704 C,I 3mA/200µA 1 MHz NOW 

CAT35C704 
Synchronous 

4KBit C,I 3mA/200µA 3MHz 8 C.O.B NOW 

CAT33C804 
(x8 or x16) 

C,I 3mA/200µA 5MHz 8 

CAT104 c DIA 12 Bits +I- 1/2 LSB 75mA 24 c 1091 
+I- 1 LSB 

CAT105 c DIA 12 Bits +f-2 LSB 75mA 24 c 1091 

CAT5412 C,1,M AID 12 Bits 
+I- 1/2 LSB 

90mA 40 c 2091 +I- 1 LSB 

ORDERING INFORMATION 

Prefix I Device# 

Device Part Number may be fol!owed by: 

A = Advanced Device or Special Assembly 

H = High Endurance* 

L = Low Power Device 

V = Special Voltage 

CAT 28C64A 

J 
Package 

C.0.B.= Chip on Board 

C = Sidebraze 

D=CERDIP 

E=LCC 

J = S.O. (JEDEC) 

K = S.O (EIAJ) 

N= PLCC 

P = Plastic DIP 

I Suffix 

p -20 

Temperature Range 

Blank = Commercial (0°C to 70°C) 

I = Industrial (-40°C to 85°C) 

M =Military (-55°C to 125°C) 

Speed or Program Number 

(if applicable) 

Device used in the example above is a CAT28C64APl-20 (Plastic DIP, Industrial temp., 200ns access time). 
*High Endurance Device: minimum 100,000 write/erase cycles and 100 year data retention. 

3Volt 

3Volt 

FOR INFORMATION ON OTHER MILITARY TEMPERATURE DEVICES, please contact the factory. 
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CIRRUS LOGIC 

FEATURES 

• 100-pin QFP single-chip VGNM 
• Two 256K x 4 DRAM interface 
• Motherboard VGA solution with only seven ICs 

• Equivalent interleave ratio of 1 :2.5 
• 100% hardware-register and BIOS-compatible with 

VGA, EGNM, CGA1M, MDAJM and Hercules' HGC1 M 

• Fully compatible motherboard VGA solution for 
IBM" PS/2TM Model 30 

• Auto Monitor/Bus Width detection support 
• 8/16-bit CPU interface 
• Support for high-resolution, variable frequency and 

PS/2 analog monitors 

• Support for high-resolution, graphics and alphanumeric 
display modes on both monochrome and color 
monitors 

• Page mode access to DRAMs 

• Enhanced split-screen capability 
• Four pages of memory for mode 13h 

(320 x 200 resolution mode) 

System Block Diagram 

CL-GD5320 
Enhanced VGA-compatible 

Graphics Chip 

• Low-power CMOS technology 
• No external PALs required 
• Multiple FIFO sequencer design 

• CPU to video memory Read/Write cache 
• 800 x 600 x 16 resolution - VESA-compatible 

• 132-column support for multi-frequency monitors 
• Independent video and DRAM timing 

• 36-MHz dot clock 
• Hardware graphics cursor 
• Text cursor controls include blink disable and 

replace/invert 

• Supports simultaneous, independent scrolling of two 
separate text screens 

• Flexible vertical·interrupt mechanism 

• Video outputs 
- 4 bits per pixel, all resolutions 
- 8 bits per pixel, 320 x 200, 320 x 240, 360 x 480 

• Read-back capability of all registers 

2 • (256K • 4) 
ORAMs 

FOR 4-PLANES 

CLOCK 
GEN 

BIOS 
ROM 

(OPTIONAL) 

RAMDAC ANALOG 
TO MONITOR 

Cirrus Logic, Inc. 1463 Centre Pointe Dr., Milpitas, CA 95035 (408) 945-8300 
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CIRRUS LOGIC 

FEATURES 
• 8 full-duplex asynchronous channels 

• Baud rates to 38.4K baud per transmitter and receiver 

• On-chip scanner for handling channel interrupts 

• 24-bytes of FIFO for each channel consisting of: 

-8-byte transmit FIFO 
-8-byte receive FIFO with programmable threshold 
-8-byte status FIFO 

• Improved interrupt schemes: 

-Vectored interrupts to allow direct jump into 
proper service routines 

- Good Data interrupts to eliminate the need for 
status checks 

- Fair Share interrupts to ensure equal service for 
all channels 

- External user-defined priorities 

• User-programmable and automatic flow control modes 

- In-band (software) via single or double character 
Xon, Xoff 

- Out-of-band (hardware) via RTS/CTS, DTR/DSR 

CL-CD180 
Intelligent Octal-channel 

Asynchronous Communications Controller 

• Baud rate selection via loading a divisor 

• One timer per channel for receive data 1 interrupt 
generation 

• Ability to transmit and recf!ive independently at 
different baud rates 

• Local and remote maintenance loopback modes 

• 4 modem control signals per channel - OTA/CD, 
DSR,RTS,CTS 

• Selectable 68000 and 80X86 bus interfaces 

• 5- to 8-bit character plus optional parity 

• Odd, even, no parity or forced parity 

• 1, 1 1/2, and 2 stop bits 

• System clock of up to 10 MHz 

• S/LA design technology 

• Packaged in an 84-pin PLCC 

• Advanced low-power CMOS process technology 

Application Areas: 0 ·c;, 
.3 • Special character recognition and generation 

• Communications Processors • Statistical/T1 Mux 

• Terminal Servers 
w • Line break detection and generation 
2 i) • Cascadable to multiple CL-CD180s using Fair Share 

daisy chain scheme 
• Protocol Converters/Pads 

• Insertion of transmit delays in data stream 

Functional 
Block Diagram 

RESET 
cs• 
os· 

CLK' 
R/W' 

A[0:6] 

IREQ2' 
IREQ3' 

DTACK 
08(0:7] 

IACKIN' 
IACKOUT' 

HOST 
BUS 

ii\iiERFACE 
LOGIC 

FIFOs 
& 

PARAMETERS 

RISC L.. FIRMWARE 
PROCESSORI.....--- ROM 

• Data Concentrators 

• Cluster Controllers 

Cirrus Logic, Inc. 1463 Centre Pointe Dr., Milpitas, CA 95035 (408) 945-8300 
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CIRRUS LOGIC 

FEATURES 
• Multiple user-selectable 1/0 modes 

-All the 1/0 pins are general-purpose serial or 
parallel; 1/0 lines accessible by the host system 
or the CPU 

-User-configurable examples: 

Workstation - Example 1 
··One serial or bi-directional parallel channel (for 
printer or scanner), two serial channels (for 
mouse and keyboard), one serial channel with full 
modem control 

Parallel-serial - Example 2 
Bi-directional parallel channel, three serial 
channels with modem control 

General-serial - Example 3 
General-purpose 1/0 channel, four serial 
channels with modem control 

Quad-serial - Example 4 
Four serial channels with modem control 

• Bit rates up to 115.2 kbps for each transmitter and 
receiver 

• Independent bit rate selection for transmit and 
receive on each of four channels 

• 12 bytes of transmit Fl FO and 12 bytes of receive 
FIFO with programmable receive FIFO threshold; 
30 bytes of FIFO for the parallel channel (input or 
output) 

Functional Block Diagram 

RESET• 
cs· 
os· 

CLK• 
R/W. 

A(0:6) 

HOST 
BUS 

RAM 
& 

FIFOs 

CL-CD1400 
Serial-Parallel Asynchronous 

Communications Engine 

•Flexible host interface, may be interrupt-driven or 
polled 

• Works with 80X86, 680XO, and RISC-type 
processors 
-Vectored interrupts to allow direct jump into 

proper service routine 
_;_Good Data interrupts to eliminate the need for 

status check 
-External user-defined priorities 
- Internal fixed priorities 

•Character processing option for UNIX: 
-Auto Expansion of NL to CR-NL 
-LNEXT supported · 
- !STRIP supported 
-Receive exception errors may be: 

•Removed 
• Passed-on as good data 
• Replaced with 00-hex 
• Proceed with FF-hex 00-hex 
• Sending N <SPACE>'s using embedded transmit 

command 

• Packaged in 68-pin PLCC 

• User-programmable and automatic flow control 
modes 
-In-band (software) via XON-XOFF 
-Out-of-band (hardware) via RTS/CTS, DTR/DSR 

• Line break detection and generation 

USER 
CONRGURABLE 

CHANNELO 

USER 
CONRGURABLE 

CHANNEL1 
SVCACKR' 
SVCACKT' 
SVCACKM' 

INTERFACE ---~------'---------41 
SVCREOR' 
SVCREQT' 
SVCREOM' 

DTACK' 
08(0:7) 

DGRANT' 
DPASS' 

LOGIC 

RISC 
PROCESSOR 

RRMWARE 
ROM 

USER 
CONFIGURABLE 

CHANNEL2 

USER 
CONRGURABLE 

CHANNEL3 

Cirrus Logic, 'inc. 1463 Centre Pointe Dr., Milpitas, CA 95035 (408) 945-8300 
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-CIRRUS LOGIC 

FEATURES 
• Four full-duplex channels 
• All channels support Asynchronous, BISYNC, 

HDLC, and X.21 protocols 
• Bit rates to 64-Kbit transmit and receive NAZ, NAZI, 

and Manchester data encoding supported 
• Digital phase locked loop on each receiver 
• Independent bit rate generators for transmit and 

receive 
• Clock sources can be internal or external 
• Transmit clock source can be receive DPLL output 
• Full on-chip OMA controller 
• Data transfer by OMA or Interrupt mechanism 

selectable per channel per direction 
• Vectored interrupts with Fair Share mechanism for 

cascading 
• CRC generation and validation 
• 32 bytes of data FIFO per channel (16-byte transmit 

FIFO, plus 16-byte receive FIFO) 
0 • 5 clock/modem control signals per channel on 
"8> CL-CD2400 
-' • 8 clock/modem control signals per channel on g CL-CD2401 

o Asynchronous 
• OMA managed intelligently to minimize Host 

interaction 
- Transmit block mode buffer 
- Transmit append buffer 
- Receive buffer adjustments for exceptions 
- Receive timeout interrupts 

Functional Block Diagram 

HOST 
INTERFACE 

HOST 
MICRO 

BUS 
INTERFACE 

LOGIC 

... - - - -

OMA 
CONTROL · 

AND 
INTERFACE 

LOGIC 

FIRMWARE 
1--ROM 

CL-CD2400/2401 
Four-channel, Multi-protocol 
Communications Controller 

• Receive good data separated from exceptions 
• In-band flow control via programmable characters 
• Out-of-band flow control 
• Line break detection and generation 
• Special character recognition and transmission 
• Receive and transmit timer supported 

Bisync 
• Programmable for ASCII or EBCDIC encoding 
• Recognition of all special characters enabling 

- Block separation 
- CRC generation/validation without user 

intervention 
• Chaining of long receive blocks into multiple buffers 
• Unchaining of multiple buffers into long transmit 

blocks 
• Two general timers per channel 
• Supports transparent bisync 

HDLC 
• Address matching of either 2 x 16-bit addresses or 

4 x 8-bit addresses 
• Idle-in flag or mark 
• CRC generation and validation 
• Chaining of a long receive frame into multiple 

buffers 
• Unchaining of multiple buffers into a long transmit 

frame 
• Option to send PAD characters before starting flags 
• Two general timers per channel 

. 
RAM 

.... 

• 
RISC 

PROCESSOR 

MODEM 

RECEIVE/CRC 

TRANSMITICRC 

TIMEAIBRGIDPLL 

MODEM 

RECEIVEICRC 

TRANSMITICRC 

TIMEAIBRGIDPLL 

MODEM 

RECEIVE/CRC 

TAANSMITICAC 

TIMERIBRGIDPLL 

MODEM 

RECEIVE/CRC 

TRANSMITICRC 

TIMEAIBRGIDPLL 

4 SERIAL 
INTERFACE 
CHANNELS 

Cirrus Logic, Inc. 1463 Centre Pointe Or., Milpitas, CA 95035 (408) 945-8300 
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Five Years' Experience 
Making Silicon Delay Lines 

OLD 
HYBRID 

ORDINARY 
VIEW BEFORE 

"POTTING" 

vs. 

CUT-AWAY 
VIEW 

DALLAS 
SILICON 

• All-silicon time delays 
• Leading and trailing edge accuracy 
• Auto-insertable, low profile 
• Standard 14-pin DIP, 8-pin DIP, Gullwing 
• 16-pin SOIC 
• Extended temperature range available 
• Low power CMOS 
• TTL/CMOS-compatible 
• Vapor phase, IR and wave solderability 
• Custom delays available 

• Quick turn prototypes available 

LASER-WRITTEN PRODUCT FAMILIES 
OS1000 Pin 14-Pin DIP DS1000-xxx xxx = 025 to 500ns 
5-Tap Silicon Delay Line 14-Pin DIP Sheared NC DS1000K-xxx xxx = 025 to 500ns 

8-Pin DIP DS1000M-xxx xxx = 025 to 500ns 
14-Pin GULLWING DS1000G-xxx xxx = 025 to 500ns 
8-Pin GULLWING DS1000H-xxx xxx = 025 to 500ns 
16-Pin SOIC DS1000S-xxx xxx = 025 to 500ns 

0510005 14-Pin DIP DS1005-xxx xxx = 060 to 250ns 
5-Tap Silicon Delay Line 14-PinDIP Sheared NC DS1005K-xxx xxx = 060 to 250ns 
Voltage Compensated 8-Pin DIP DS1005M-xxx xxx = 060 to 250ns 

14-Pin GULLWING DS1005G-xxx xxx = 060 to 250ns 
8-Pin GULLWING DS1005H-xxx xxx = 060 to 250ns 
16-Pin sore DS1005S-xxx xxx = 060 to 250ns 

051007 16-Pin DIP D51007-xxx xxx = 003 to 60ns 
7-in-1 Silicon Delay Line 16-Pin GULLWING DS1007G-xxx xxx = 003 to 60ns 

16-Pin sore DS1007S-xxx xxx = 003 to 60ns 

051010 14-Pin DIP DS1010-xxx xxx = 050 to 500ns 
10-Tap Silicon 14-Pin GULLWING DS101 OG-xxx xxx = 050 to 500ns 
Delay Line 16-Pin sore DS101 OS-xxx xxx = 050 to 500ns 

051012 (preliminary) 8-Pin DIP D51012M-xxx xxx = 003 to 60ns 
2-in-1 Silicon Delay Line 8-Pin GULLWING DS1012H-xxx xxx = 003 to 60ns 
with Logic 8-Pin 150 mil sore DS1012S-xxx xxx = 003 to 60ns 

051013 14-Pin DIP DS1013-xxx xxx = 015 to 150ns 
3-in-1 Silicon Delay Line 8-Pin DIP DS1013M-xxx xxx = 015 to 150ns 

14-Pin GULLWING DS1013G-xxx xxx = 015 to 150ns 
.8-Pin GULLWING DS1013H-xxx xxx = 015 to 150ns 
16-Pin GULLWING DS1013S-xxx xxx = 015 to 150ns 

051020 (preliminary) 16-Pin DIP DS1020-25 0.25ns Steps 
8-Bit Programmable 16-Pin DIP DS1020-50 0.50ns Steps 
Silicon Delay Line 16-Pin DIP DS1020-100 1 .OOns Steps 

16-Pin DIP DS1020-200 2.00ns Steps 
16-Pin sore DS1020S-25 0.25ns Steps 
16-Pin SOIC DS1020S-50 0.50ns Steps 
16-Pin sore DS1020S-100 1 . OOns Steps 
16-Pin sore DS 1020S-200 2.00ns Steps 

Specification temp. 0' to 70°C • Operating temp. -40°C to +85°C • Storage temp. -55°C to + 125°C • Soldering temp. 260°C for 10 seconds 

DALLAS 
SEMICONDUCTOR 

4401 South Beltwood Parkway 
Dallas Texas, 75244-3292 
Telephone 214-450-0448 
FAX 214-450-0470 
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@) ID~[L Innovation and Excellence in Precision Data Acquisition 

SAMPLING A/D CONVERTERS 
Resolution Throughput Linearity Power 

Model (Bits) (MHz) Error (Max) Watts (Max) Case 

ADC-HS12B 12 0.066 ±3/4 LSB 1.8 32-Pin DIP 

ADS-111 12 0.500 ±3/4 LSB 1.8 24-Pin DIP 

ADS-112 12 1.0 ±3/4 LSB 1.7 24-Pin DIP 

ADS-193 12 1.0 ±3/4 LSB 1.7 40-Pin DIP 

ADS-21PC 12 1.3 ±1 LSB 2.5 46-Pin DIP 

ADS-132 12 2.0 ±3/4 LSB 3.2 32-Pin DIP 

New ADS-117 12 2.0 ±3/4 LSB 1.8 24-Pin DIP 

New ADS-118 12 5.0 ±1 LSB 2.5 24-Pin DIP 

ADS-131 12 5.0 ±1 LSB 4.0 40-Pin DIP 

ADS-130 12 10.0 ±1 LSB 4.2 40-Pin DIP 

Advance ADS-120 12 20.0 ±1 LSB 4.2 40-Pin DIP 

ADS-924 14 0.300 ±1 LSB 1.8 24-Pin DIP 

ADS-928 14 0.500 ±3/4 LSB 3.4 32-Pin DIP 

New ADS-941 14 1.0 ±3/4 LSB 3.3 32-Pin DIP 

New ADS-942 14 2.0 ±1 LSB 3.4 32-Pin DIP 

Advance ADS-944 14 5.0 ±1 LSB 3.4 32-Pin DIP 

Advance ADS-945 14 10.0 ±1 LSB 4.2 40 Pin DIP 

Preliminary ADS-976 16 0.200 ±2 LSB 1.8 32-Pin DIP 

Qi 
Preliminary ADS-930 16 0.500 ±1 1/2 LSB 2.4 40-Pin DIP 

-ro 
0 AID CONVERTERS 

Resolution Conversion Linearity Power 
Model (Bits) Time (µsec) Error (Watts) Case 

ADC-207 7 0.050 ±1/2 LSB 0.25 18-Pin DIP 

ADC-228 8 0.040 ±1/2 LSB 1.25 24-Pin DIP 

ADC-208 8 0.050 ±3/4 LSB 0.60 24-Pin DIP 

ADC-304 8 0.050 ±1/2 LSB 0.39 28-Pin DIP 

New ADC-530 12 0.350 ±3/4 LSB 2.10 32-Pin DIP 

ADC-500 12 0.500 ±1 LSB 1.70 32-Pin DIP 

ADC-505 12 0.550 ±1 LSB 1.70 32-Pin DIP 

ADC-508 12 0.700 ±1 LSB 1.70 32-Pin DIP 

ADC-520 12 0.800 ±1/2 LSB 1.60 32-Pin DIP 

ADC-52i i2 0.800 ±1/2 LSB 1.60 32-Pin DIP 

ADC-511 12 1.0 ±3/4 LSB 1.25 24-Pin DIP 

ADC-HZ12B 12 8 ±1/2 LSB 1.5 32-Pin DIP 

ADC-HX12B 12 20 ±1/2 LSB 1.5 32-Pin DIP 

ADC-HC12B 12 300 ±1/2 LSB 0.17 32-Pin DIP 

ADC-908 14 1.0 ±1/2 LSB 2.70 32-Pin DIP 

ADC-914 14 2.4 ±1 LSB 1.20 24-Pin DIP 

DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194 •Telephone (508) 339-3000 • TELEX 174388 • FAX (508) 339-6356 

DATEL (UNITED KINGDOM) Tel: Basingstoke (256) 469-085 For lll'lmediate Assistance: 

DATEL (FRANCE) Tel: (1) 3460-0101 DATEL (GERMANY) Tel: (89) 53-0741 1-800-233-2765 DATEL (JAPAN) Tokyo Tel: (3) 3779~1031 Osaka Tel: (6) 354-2025 
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D/A CONVERTERS 

Model 

DAC-HF8 

DAC-HF10 

DAC-HF12 

DAC-HK12 

DAC-HZ12 

Resolution 
(Bits) 

8 

10 

12 

12 

12 

Settling 
Time 

25 ns 

25 ns 

50 ns 

3 µs 

3 µs 

Innovation and Excellence in Precision Data Acquisition 

Linearity 
Error 

±1/2 LSB 

±1/2 LSB 

±1/2 LSB 

±1/2LSB 

±1/2 LSB 

Power 
(Watts) 

0.750 

0.900 

0.900 

0.700 

Case 

24-Pin DIP 

24-Pin DIP 

24-Pin DIP 
----

24-Pin DIP 

24-Pin DIP 0.390 

0.600 
----

DAC-HP16 16 15 µs ±0.003% FSA 24-Pin DIP 
----·-----·-·----·---------------------------------

HYBRID DATA ACQUISITION SYSTEMS 

Resolution Throughput Linearity Power 
Model (Bits) (KHz) Error (Max) (Watts Max) Channels Case 

----·---·------~--------··--------------

HDAS-16 12 50 ±3/4LSB 1.75 16SE 62-Pin 

HDAS-8 12 50 1.75 8 DE 62-Pin 
--- ---·------·----~---~---

±314 LSB 

±3/4 LSB 
------------------

HDAS-75 12 75 0.7 8 SE 40-Pin DIP 

HDAS-76 12 75 ±3/4 LSB 0.7 4 DE 40-Pin DIP 
---- --- ----

HD AS-534 12 250 ±314 LSB 3.0 4 DE 40-Pin DIP 

HDAS-538 12 250 ±3/4 LSB 3.0 8 SE 40-PIN DIP 

HDAS-524 12 400 ±314 LSB 3.0 4 DE 40-Pin DIP 
---------~----- -------------------------------

HDAS-528 12 400 ±314 LSB 3.0 8 SE 40-Pin DIP 
----

Preliminary HDAS-950 16 100 ±1/2 LSB@ 14 BITS 1.4 8 SE 40-Pin DIP 

Preliminary HDAS-951 16 100 ±1/2 LSB@ 14 BITS 1.4 4 DE 40-Pin DIP 

SAMPLE HOLD AMPLIFIERS 

Model 

SHM-HU 

SHM-7 

SHM40 

SHM-6 

New SHM-43 

Preliminary SHM-49 

Linearity 
(%) 

Acquisition Aperture 
Time Delay 

0.1 25 ns 6 ns 

0.1 40 ns 3 ns 

0.1 40ns 3 ns 

0.02 2 µs 20 ns 

0.01 35 ns 5 ns 

0.01 140 ns 6 ns 

Aperture Bandwidth Hold Mode 
Jitter (MHz) Droop Case 

1 Ops 50 50 µv/µs 24-Pin DIP 

10 ps 40 100 µV/µs 24-Pin DIP 

10 ps 40 100 µV/µs 24-Pin DIP 

2 ns 5 1 O µv/µs 32-Pin DIP 

1 ps 150 5 µV/µs 24-Pin DIP 

15 ps 16 1 µV/µs 8-Pin DIP 
----- -------------~----

SHM-45 0.01 200 ns 

SHM-4860 0.01 200 ns 

SHM-30 0.01 500 ns 

SHM-20 0.01 1 µs 

SHM-91 0.003 2 µs 

New SHM-945 0.0004 500 ns 

Preliminary MSH-840* 0.01 750 ns 

• QUAD Simultaneous Sample-Hold with 4-Channel Multiplexer 

6 ns 

6 ns 

-25 ns 

30 ns 

15 ns 

5ns 

6 ns 

±50 ps 

±50 ps 

0.1 ns 

1 ns 

300 ps 

10 ps 

±1 ns 

16 0.5µV/µs 24-Pin DIP 

16 0.5µV/µs 24-Pin DIP 

4.5 0.01 µV/µs 14-Pin DIP 

2 0.8µV/µs 14-Pin DIP 

2 5 µV/µs 24-Pin DIP 

12 0.5 µV/µs 24-Pin DIP 

1 µV/µs 32-Pin DIP 
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MULTIPLEXERS 

Settling Time Access 
Model Channels 20V to 0.01% Time 

MXD-409 4D '3 µs 500 ns 

MX-808 8SE 3 µs 500 ns 

MXD-807 8D 3 µs 500 ns 

MX-1606 16 SE 3 µs 500 ns 

MVD-409 4D 2.8 µs 350 f'IS 

MV-808 8SE 2.8 µs 350 ns 

MVD-807 8D 2.4 µs 300 ns 

MV-1606 16 SE 2.4 µs 300 ns 

MX-818C 8 SE/4D 800 ns 125 ns 

MX-1616C 16SE/8D 800 ns 150 ns 

New MX-826 8SE 200 ns 70 ns 

New MX-850 4SE 50 ns 20 ns 

OPERATIONAL AMPLIFIERS 

DC Open Settling Gain 
Loop Gain Time Slew Rate Bandwidth 

Model (VN) (IJsec) (V/j.lseC) (MHz) 

AM-500 106 200 ns/0.01% 1000 100 

AM-1435 105 70 ns/0.01% 300 1000 

INSTRUMENTATION AMPLIFIERS 

Model 
Gain 

Range 
Settling 

Time Case 

AM-5.51 1to1000 2 µs/0.01% 16-Pin DIP 

Input Power 
Range (Watts) Case 

±15V 0.105 16-Pin DIP 

±15V 0.105 16-Pin DIP 

±15V 0.105 28-Pin DIP 

±15V 0.105 28-Pin DIP 

±15V 0.055 16-Pin DIP 

±15V 0.055 16-Pin DIP 

±15V 0.105 28-Pin DIP 

±15V 0.105 28-Pin DIP 

±15V 0.540 18~Pin DIP 

±15V 0.900 28-Pin DIP 

±10.5V 0.395 24-Pin DIP 

±10V 0.250 14-Pin DIP 

Case 

14-Pin DIP 

14-Pin DIP 

Send today for DATEL's New 
Data Acquisition Data Books 

Volume 1: Data Conversion Components 
Volume 2: Data Acquisition Boards 
Volume 3: Industrial Monitor and Control 

Products 
Volume 4: Power Products 

These Handbooks are presented in complete 
data sheet format and include quick product 
selection guides, application notes, and 
complete ordering information. Order you,r 
series today. 
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TUNABLE ACTIVE FILTERS 

Model 

FlT-Dl41' 

FlT-Dl42' 

FlT-Dl51' 

FlT-Dl52' 

Fl T-Dl41/Dl51 § • 

Fl T-Dl42/Dl52 § ' 

FLT-C1 

FLJ-OC 

FLJ-01 

FLJ-02 

FLJ-05LA1 

FLJ-05LA2 

FLJ-06LA1 

FLJ-06LA2 

FLJ-VB 

FLJ-VH 

FLJ-VL 

FLJ-R3BA1 

FLJ-R3BA2 

FLJ-R8LA1 

FLJ-R8LA2 

FLJ-R8LB1 

FLJ-R8LB2 

FLJ-UR1BA1 

FLJ-UR2BA1 

FLJ-UR2EA1 

FLJ-UR2LH1 

FLJ-UR4HA1 

FLJ-UR4HB1 

FLJ-UR4LA1 

FLJ-UR4LB1 

FLJ-UR1BA2 

FLJ-UR2BA2 

FLJ-UR2EA2 

FLJ-UR2LH2 

FLJ-UR4HA2 

FLJ-UR4HB2 

FLJ-UR4LA2 

FLJ-UR4LB2 

FLT-U2 

Low High Band Band Rolloff 
Poles Pass Pass Pass Reject (dB/Oct) 

4 

4 

5 

5 

7 

7 

7 

2 

2 

2 

5 

6 

2 

4 

4 

3 

3 

8 

8 

8 

8 

2 

2 

2 

4 

4 

4 

4 

• • 
• 
• 
• 
• • • • 
• • 
• • 
• 
• 
• • 

• • 

• 
• 
• • 

• • 
• 
• • 

• 

• 
• • 

• 

• • 

• 
• 

• 
• 
• 

• 

30 

30 

50 

50 

50 

50 

52 

12 

12 

12 

60 

60 

80 

80 

12 

24 

24 

135 

135 

100 

100 

12 

24 

42 

24 

42 

Frequency 
Cutoff 

Range (FC) 

1 00 to 400KHz 

250 to 1000 KHz 

120 to 470 KHz 

300 to 1200KHz 

Filter 
Type 

CA 

CA 

CA 

CA 

100 to 400KHz CA 

0.25 to 1.0MHz CA 

78 Hz-20 KHz CH 

1 Hz-159 KHz BU.CH.BE 

1 Hz-1.599 KHz BU 

100 Hz-159.9 KHz BU 

10 Hz-2 KHz CA 

100 Hz-20 KHz CA 

10 Hz-2 KHz CA 

100 Hz-20 KHz CA 

200Hz-20KHz BU 

20Hz-20KHz BU 

1 OOHz-1 OOKHz BU 

10Hz-2KHz CA 

1 OOHz-20KHz CA 

10Hz-2KHz CA 

1 OOHz-20KHz CA 

10Hz-2KHz CA 

1 OOHz-20KHz CA 

40Hz-1.6KHz BU 

40Hz-1.6KHz BU 

40Hz-1.6KHz BU 

40Hz-1.6KHz BU 

40Hz-1.6KHz BU 

40Hz-1.6KHz CH 

40Hz-1.6KHz BU 

40Hz-1.6KHz CH 

Gain Case 

+1 32 DIP 

+1 32 DIP 

+1 32DIP 

+1 32DIP 

+1 2-32 DIP 

+1 2-32 DIP 

1, 2, 4, 8 32 DIP 

1 - 10 40 QDIP 

1 - 10 40 ODIP 

1 - 10 40 QDIP 

0 ±0.3 dB max 40 QDIP 

0 ±0.3 dB max 40 QDIP 

0 ±0.3 dB max 40 QDIP 

0 ±0.3 dB max 40 QDIP 

±1dB 400DIP 

±0.5dB 40 QDIP 

±0.5dB 40 QDIP 

o ±1dB max 40 QDIP 

0 ±1dB max 40 QDIP 

O ±0.1dB max 40 QDIP 

O ±0.1dB max 40 QDIP 

O ±0.1dB max 40 QDIP 

0 ±0.1 dB max 40 QDIP 

0 ±1dB 20 SIP 

0 ±1dB 20 SIP 

0 ±0.3dB 20 SIP 

0 ±0.3dB 20 SIP 

0 ±1dB 20 SIP 

0 ±1dB 20 SIP 

0 ±0.3dB 20 SIP 

0 ±0.3dB 20 SIP 

+ 400Hz-1 OK Hz BU 0 ± 1 dB 20 SIP 

2 + 400Hz-10KHz BU 0 ±1dB 20 SIP 

2 + 400Hz-10KHz BU 0 ±0.3dB 20 SIP 

2 + + 12 400Hz-20KHz BU 0 ±0.3dB 20 SIP 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

4 + 24 400Hz-5KHz BU 0 ±1dB 20 SIP 

4 + 42 400Hz-5KHz CH 0 ±1 dB 20 SIP 

4 + 24 400Hz-20KHz BU 0 ±0.3dB 20 SIP 

4 + 42 400Hz-20KHz CH 0 ±0.3dB 20 SIP 

2 + + + 12 0.001Hz-200KHz BU,CH,BE,CA 0.1-1000 16 DIP 

BU = Butterworth BE = Bessel All Filters operate over the commercial temperature range -20°C to + 70°C 
Model FL T-U2 also operates at -55°C to + 125°C CH = Chebyshev CA = Gauer/Elliptical 

§ Cascaded Pair • Preliminary 

For complete details on DA TEL 's versatile, high performance Signal Conditioning Filters I 
send for the Components Handbook, Volume 1 
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VMEBUS A/D - D/A BOARDS 

Model 

DVME-601A 

DVME-6018 

DVME-601C 

DVME-6010 

DVME-601E 

DVME-611/612A 

DVME-611/6128 

DVME-611/612C 

DVME-611/6120 

DVME-611/612E 

DVME-611/612F 

DVME-613 

DVME·624 

DVME-626 

DVME-628 

DVME-641 

DVME-643 

DVME-645 

DVME-614A 

DVME-6148 

DVME-614C 

DVME-6140 

DVME·614E 

DVME·630A 

DVME-6308 

DVME-630C 

DVME-6300 

DVME-630E 

DVME-622 

DVME-621 

A/D 
Channels 

16 Si 8 D 
Expandable 

to 256 

32S/16D 
Expandable 

to 256 

16 S/8 0 
Isolated 

500V 

None 

None 

None 

32 S/16 0 

80 Isolated 

16 S/80 

4 Simul. S/H 

4S 

4S 

1 s 
16 s 

4 Simul. S/H 

4S 

4S 

1 s 
16 s 

None 

None 

AID A/D 
Resolution Speed 

12 Bits 20 µs 

12 Bits 4 µs 

16 Bits 35 µs 

16 Bits 400 ms· 

12 Bits 2 µs 

12 Bits 20 µs 

12 Bits 4 µs 

16 Bits 35 µs 

16 Bits 400 ms 

12 Bits 2 µs 

14Bits 4 µs 

12-14-16 
Bits 

40 µs 

--- ---

--- ---

--- ---

Slave MUX 6 µs 
board Settling 

Slave MUX 2.5ms 
board Settling 

Slave MUX 6 µs 
board Settling 

12 Bits 1.5 MHz 

14Bits 500 KHz 

12 Bits 1 MHz 

12 Bits 4MHz 

12 Bits 400 KHz 

12 Bits 1.5MHz 

14 Bits 500 KHz 

12 Bits 1 MHz 

12 Bits 4 MHz 

12 Bits 400 KHz 

--- ---

--- ---

Prog. Gain 
Amplifier 

x1 to x1K 

x1 tox128 
Software 
Pgmble 

x1 to x100 

---

---

---

---

x50,x100 

---

x1 or x10 

---

x1 tox100 

x1 or x10 

---

x1 to x100 

---

---

In/Out 
Ranges 

5, 10V 
down to50 mV 

5V, 10V 
down to 50 mV 

5V, 10V 
down to 50 mV 

2.5 to 10V 
4to20mA 

5V, 10V 

2.5 to 10V 
4to20mA 

5V, 10V 
4to20mA 

5V 
Down to 50 mV 

5V,10V 

1V, 5V, 10V 

5V, 10V 

5V, 10V 

5V, 10V 

1, 5, 10V, 100mV 

1V, 5V, 10V 

5V, 10V 

5V, 10V 

5V, 10V 

1, 5, 10V, 100mV 

5V, 10V 

5V, 10V 
@100mA 
or 160 mA 

D/A DIA 
Channels Resolution Notes 

68010 CPU 
256K memory 

None --- RS-232, 5 TTL 1/0 
Counter/Timers 
"No prgmg" Command 
Exec., Vectored interrupt 

2 (612) 12 Bits Short 1/0 
SA:16, S0:16 
Vectored interrupt 

8 ln/8 Out TTL, 
None --- SA:24, S0:16 

Start timer, interrupt 

4 Isolated 12 Bits 
SA:16, S0:16 
350V Isolation 

6 16Bits SA:16, S0:16 

8 12 Bits SA:16, S0:16 

--- --- Slave input expander 
to 601, 611, 612 

--- --- Slave input expander 
to 601, 611, 612 

--- --- Simultaneous Sample/Hold 
Expander to 601, 611, 612 

4K-sample FIFO memory 
Analog trigger 

1 12 Bits 
Parallel data port 
Sample counter/timer 
Simultaneous sampling 
Vectored interrupt 

Local 32 MHz 320C30 
OSP, 512 K Memory, 

None --- Fast "no prgmg" command 
Executive, Interrupt 
DSP library 

16 Simul. 
12 Bits 3 µs settling per channel 

Update 

Power OAC's, voltage 
4 Isolated 12 Bits or current mode, active 

drivers, 500V isolation 
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MULTIBUS I 

AID A/D In/Out DIA DIA 

Model Channels Resolution A/D Speed PGA Ranges Channels Resolution Notes 

ST-702 8 D Isolated 13 Bits 33 ms x50,x100 5V None Direct thermocouple 
1 KV Down to50 mV connections, on board 

linearize and CJC 

ST-711 32S / 160 12 Bits 20 µs x1 tox1 K 5V, 10V 2 (732) 12 Bits On board start timer, 
ST-732 Software Downto50 mV Interrupt 

ST-703 None 2.5V to 10V 4 Isolated 12 Bits 350V Isolation per channel 
4to20mA 

ST-724 None 5V, 10V 4 12 Bits 
4to20mA 

ST-728 None 5V, 10V 4 or 8 12 Bits 
4to20mA 

ST-716 None 5V, 10V 4 or 8 16 Bits 

ST-705 80 13 Bits 33 ms x1 to x200 4V None RS-232 subsystem and 
Downto20 mV CPU, Direct thermocouple 

connection, linearize, CJC 

ST-519 TTL TTL 72 TTL lines, In/Out, 
discrete 1/0 Interrupt 

PC/ AT A/D-D/ A BOARDS 

AID AID AID Prog. Gain In/Out D/A D/A 
Model Channels Resolution Speed Amplifier Ranges Channels Resolution Notes 

PC-414A 
4SE w/simul 

12 Bits 1.5 MHz x1 orx10 5V, 10V, 12 Bits 
sampling 1V 

4K-sample FIFO 
PC-4148 4SE 14 Bits 500 KHz 5V, 10V 12 Bits memory, analog trigger, 

PC-414C 4SE 12 Bits 1 MHz 5V, 10V 12 Bits parallel data port, 
counter/timer, OMA 

PC-414D 1 SE 12 Bits 4MHz 1V 12 Bits Vectored interrupt 

PC-414E 16SE 12 Bits 400 KHz x1 to x100 10V to 100 mV 12Bits 

PC-430A 
4 SE w/simul 

12 Bits 1.5MHz 5V, 10V, None sampling x1 or x10 
1V Local 32 MHZ 320C30 

PC-4308 4SE 14 Bits 500 KHz 5V, 10V None 
DSP, 512K memory.OMA 
Fast "no prgmg" 

PC-430C 4SE 12 Bits 1 MHz 5V, 10V None command executive, 
DSP library, 

PC-430D 1 SE 12 Bits 4MHz 1V None Vectored interrupt 

PC-430E 16 SE 12 Bits 400 KHz x1 to x100 10V to 100 mV None 

PC-462 
4 Monitor 0 to ±15V 2 Isolated, 
Channels 12 Bits 25KHz 

or 5V, 10W Vor I mode 
12 Bits Programmable power DAC 

For complete details on DA TEL 's high performance AID - DIA boards for Multibus, PC/A Ts 
and VMEbus send for the Data Acquisition Boards Handbook, Volume 2 
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WIDE-RANGING, DC-DC POWER CONVERTERS 

NEW 20 WAIT, WIDE-RANGING, DC-DC POWER CONVERTERS (2" x 2" x 0.45") 

Input Output Input Current Output Noise Efficiency Line/Load Model 
(Vdc) No Load/Full Load & RIPPLE (Min@F.L.) Regulation 

(TYP) 

4.6 - 13.2V (5V, Norn) 3.3V,4.25 A 25 rnA/3.78 A 50 rnV p-p 75% ±0.2% I ±0.5% UWR-3.3/4250-D5 

9.0 - 18V (12V, Norn) 3.3V,4.85 A 20 rnA/1.77 A 50 rnV p-p 76% ±0.2% I ±0.5% UWR-3.3/4850-D12 

18 - 72V (48V, Norn) 3.3V,4.85 A 15rnAI0.843A 50 rnV p-p 79% ±0.2% I ±0.5% UWR-3.314850-D48 

4.6-13.2V (5V, Norn) 5.0V,3.60 A 10 rnA/1.875 A 50 rnV p-p 80% ±0.2% I ±0.5% UWR-5/3000-D5 

9.0 - 18V (12V, Norn) 5.0V,4.0 A 15 rnA/2.032 A 50 rnV p-p 82% ±0.2% I ±0.5% UWR-5/4000-D12 

18 - 72V (48V, Norn) 5.0V,4.0 A 10 rnA/0.505 A 50 rnV p-p 82% ±0.2% I ±0.5% UWR-5/4000-D48 

4.6-13.2V (5V, Norn) ±12V,0.625 A 40 rnA/1.829 A 85 rnV p-p 82% ±0.2%/±1% BWR-12/625-D5 

9.0- 18V (12V, Norn) ±12V,0.830 A 40 rnA/2.00 A 75 rnV p-p 84% ±0.2%/±1% BWR-12/830-D12 

18 - 72V (48V, Norn) ±12V,0.830 A 10 rnA/0.508 A 85 rnV p-p 82% ±0.2%/±1% BWR-12/830-D48 

4.6 - 13.2V (5V, Norn) ±15V,0.600 A 40 rnA/1.829 A 85 rnV p-p 82% ±0.2%/±1% BWR-15/500-D5 

9.0 - 18V (12V, Norn) ±15V,0.670 A 30 rnA/1.587 A 85 rnV p-p 84% ±0.2%/±1% BWR-15/670-D12 

18 - 72V (48V, Norn) ±15V,0.670 A 10 rnAI0.508 A 85 rnV p-p 82% ±0.2%/±1% BWR-15/670-D48 

NEW, 10 WATI, WIDE RANGING, DC-DC POWER CONVERTERS (2" x 1" x 0.375") 

4.7 - 7.0V (5V, Norn) 3.3V,1.8 A 30 rnA/1.715 A 50 rnV P·P 70% ±0.2% I ±0.5% UWR-3.3/1800-D5 

9.0 - 18V (12V, Norn) 3.3V,2.5 A 30 rnA/0.915 A 50 rnV p·p 75% ±0.2% I ±0.5% UWR-3.312500-D1 2 

18 · 72V (48V, Norn) 3.3V,1.80 A 15rnA/0.170A 50 rnV p·p 75% ±0.2% I ±0.5% UWR-3.3/1800-D48 

4.7 • 7.0V (5V, Norn) 5.0V,1.60 A 30 rnA/2.160 A 50 rnV p-p 74% ±0.2% I ±0.5% UWR-5/1600-D5 

9.0- 18V (12V, Norn) 5.0V,2.0 A 15 rnA/1.03 A 50 rnV p-p 81% ±0.2% I ±0.5% UWR-5/2000-D12 

18 - 72V (24/48V) 5.0V,1.80 A 15 rnA/0.240 A 50 rnV p-p 78% ±0.2% I ±0.5% UWR-5/1800-D48 

4.7 - 7.0V (5V, Norn) ±5.0V,0.70 A 30 rnA/1.842 A 50 rnV p-p 76% ±0.2%/±1% BWR-5/700·D5 

9.0 - 18V (12V, Norn) ±5.0V,0.80 A 15rnAI0.830 A 50 rnV p-p 80% ±0.-2%/±1% BWR·5/800-D12 

4.7 - 7.0V (5V, Norn) ±12V,0.335 A 40 rnA/2.1 A 15 rnV p-p 76% ±0.2%/±1% BWR· 121335-D5 
9.0 - 18 (12V, Norn) ±12V,0.415 A 35 rnA/1.00 A 25 rnV p-p 83% ±0.2%/±1% BWR-121415-D12 

18 - 72V (24/48V, Norn) ±12V,0.415 A 15 rnA/0.260 A 50 rnV p-p 80% ±0.2%/±1% BWR-12/415-D48 

4.6 - 13.2V (5V, Norn) ±15V,0.275 A 40 rnA/2.142 A 15rnVp-p 77% ±0.2%/±1% BWR-15/275·D5 

9.0 -18V (12V, Norn) ±15V,0.330 A 35 rnA/0.992 A 25 rnV p-p 84% ±0.2% I ±1°/o BWR· 15/330-D12 

18 - 72V (24/48V, Norn) ±15V,0.330 A 15 rnA/0.257 A 50 rnV p-p 81% ±0.2%/±1% BWR-15/330-D48 

NEW, 3 WATI, WIDE RANGING, DC-DC POWER CONVERTERS (1.25"x0.8"x0.435") 

4.5 - 9.0V (5V, Norn) 5.0V,0.50 A . 25 rnA/0.714 A 100 rnV p-p 70% ±0.2% I ±0.5% UWR-5/500·D5 

9.0 - 18V (12V, Norn) 5.0V,0.50 A 15 rnA/0.278 A 100 rnV p-p 70% ±0.2% I ±0.5% UWR·5/500-D12 

18 - 72V (48V, Norn) 5.0V,0.50 A 10 rnA/0.069 A 100.rnV p-p 75% ±0.2% I ±0.5% UWR-5/500·D48 

4.5 - 9.0V (5V, Norn) ±12V,0.105 A 25 rnA/0.714 A 75 rnV p-p 70% ±0.2%/±1% BWR· 121105-DS 
9.0 - 18V (12V, Norn) ±12V,0.125 A 15 rnA/0.333 A 75 rnV p-p 75% ±0.2%/±1% BWR-12/125-D12 

18 - 72V (48V, Norn) ±12V,0.125 A 10 rnA/0.076 A 75 rnV p-p 82% ±0.2%/±1% BWR-12/125-D48 

4.5 - 9.0V (5V, Norn) ±15V,0.085 A 25 rnAIO. 729 A 75 rnVp-p 70% ±0.2%/±1% BWR-15/85-D5 

9.0 - 18V (12V, Norn) ±15V,0.100 A 15 rnAI0.333 A 75 rnV p-p 75% ±0.2%/±1% BWR·15/100-D12 

18 - 72V (48V, Norn) ±15V,0.100 A 10 rnAI0.076 A 75 rnV p-p 82% ±0.2%/±1% BWR-1511 OO-D48 

A free new Data Book contains full specifications, prices , applications , and technical 
drawings covering DA TEL 's complete line of high performance, low cost DC to DC 
Converters. Call or write today for Volume 4 ... Power Products Data Book. I 

DATEL, Inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194 •Telephone (508) 339-3000 • TELEX 174388 • FAX (508) 339-6356 

DATEL (UNITED KINGDOM) Tel: Basingstoke (256) 469-085 
DATEL (FRANCE) Tel: (1) 3460-0101 DATEL (GERMANY) Tel: (89) 53-0741 
DATEL (JAPAN) Tokyo Tel: (3) 3779-1031 Osaka Tel: (6) 354-2025 

For Immediate Assistance: 

1-800-233-2765 
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INTRODUCTION ~=-= ---· ~ENSE-PAC Microsystems, Inc. 
. . • 8tMklng Spece 8anlen <> 

PRODUCTS 
Standard and custom monolithic memories and memory/logic/analog modules manufactured since 1981. 

DESIGN CAPABILllY 
Dense-Pac digital and analog design engineers are in tune with your custom design requirements. We will work with you from conceptual design, 
through prototype, until you are satisfied with the custom part in its application. Dense-Pac's CAD system can provide short design cycles. 
Combined with our designers' experience in optimizing module performance in terms of minimizing parasitic impedances, Dense-Pac can supply 
a turn key product in an abbreviated turn-around time. Modules may be designed using PCB, thick film or co-fired ceramic substrates in DIP, SIP, 
ZIP or PGA configurations. Dense-Pac also has 3-dimensional packaging techniques which can be designed into custom applications where 
board space savings is paramount. With 9 years of custom module design behind us, we are fully prepared to satisfy your every need from circuit 
design to thermal analysis. 

TEST CAPABILllY 
Dense-Pac has made major investments in both automated test equipment (ATE) and in test software engineering. Six modern ATE testers are 
supplemented with two functional testers, all with temperature forcing capabilities. Attention is paid to every detail, such as measuring the exact 
case temperature of each module under test. To further assure the highest quality parts, limits on critical parameters are not just set at data sheet 
values but set at product design values to eliminate parts falling outside the normal distribution. All Dense-Pac manufactured monolithic devices 
are 100% parametrically tested at temperature, standard modules are 100% functionally tested at temperature. All non-standard/custom modules 
are test«7d per customer request, and all are functionally tested over temperature and fully warranted to meet specifications. 

MILITARY PROCESSING CAPABILllY 
Dense-Pac has full test, burn-in and environmental test capabilities to process product in accordance with the following methods from 
MIL-STD-883C: 

QUALllY 

Screening Capabilities 
Internal Visual per Method 2010, Test Condition B 
Temperature Cycle per Method 1010, Test Condition C 
Thermal Shock per Method 1011, Test Condition A 
Constant Acceleration per Method 2001, Test Condition E; Yl orientation only 
Three-Temperature Testing per Dense-Pac Specification or Customer S.C.D. 
P.l.N.D. (optional) per Method 2020; Test Condition A 
Burn-In per Method 1015, 160 Hrs.@+125°C 
Seal (Fine and Gross Leak) per Method 1014 
External Visual per Method 2009 

Qualification and Quality Conformance lnspedion Capabilities 
Resistance to Solvents per Method 2015 
Solderability per Method 2022 or 2003 
Bond Strength per Method 2011 
Steady State Life Testing per Method 1005 
Physical Dimensions per Method 2016 
Lead Integrity per Method 2004 Test Condition B2 (Lead Fatigue) 
Moisture Resistance per Method 1004 · 
Mechanical Shock per Method 2002, Test Condition B 
Vibration, Variable Frequency per Method 2007, Test Condition A 
Salt Atmosphere per Method 1009, Test Condition A 
Internal Water Vapor Content per Method 1018, 5000 ppm max. H20 content@ +100°C 

Dense-Pac has an absolute commitment to quality which is evident by the results of our 100% pass rate for military vendor quality surveys to 
MIL-1-45208. Dense-Pac has been approved as a MIL-1-45208 vendor by over 20 major U.S. defense and aerospace prime contractors and by 
several major overseas corporations. Dense-Pac Quality Assurance reviews all purchase orders, customer specifications, and any other applicable 
documentation against our drawings, test software, test procedures, travelers, etc. for each customer order. Dense-Pac maintains a complete 
MIL-1-45208 system for all products produced (Commercial, Industrial, and Military grades). Dense-Pac's quality system, including a complete 
configuration management system, has been extremely successful, evident by our level of customer satisfaction and an extremely low product 
return rate. 
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NEW PRODUCTS 

Description 

DPS128M8 
CERAMIC 128K X 8 CMOS 

MONOLITHIC SRAM 

r=-= ---• ~fNSf-PAC Microsystems, Inc. () 
... &uking Space &uriers 

The DPS128M8 is a 128K x 8 asynchronous static RAM fabricated on a 
monolithic CMOS chip. It is designed for use in high-density, high-speed, 
low-power applications. All pins are TIL-compatible and a single +5 Volt 
power supply is required. 

The DPS 128M8 has extremely low standby power dissipation making it 
suitable for battery back up. 

The 600-mil wide, 32-pin ceramic, dual-in-line package conforms to the 
JEDEC standard. Dense-Pac also offers the DPS128M8 as a space saving 
ceramic ZIP, ceramic leadless chip carrier and ceramic Small Outline 
Gullwing 'flatpack' for surface-mount applications. 

All Dense-Pac military monolithic packages are available screened to 
selected test methods from MIL-STD-883, which are further described in 
the Military Processing Capability section. 

Features 
• 131, 072 word by 8-bit organization 
• Fast Access TI mes: 85, 100, 120ns 
• Low Power Dissipation - 10 µW (typ.) standby 

75 mW (typ.) operating 
• 2-Volt Data Retention 
• Output Enable Function 
• Two Chip Enables 

DPS512S8 
512K X 8 CMOS SRAM MODULE 

(Military and Commercial) 

Description 
The DPS512S8P/N is a 512K X 8 high-density, low-power static RAM 
module comprised of four 128K X 8 monolithic SRAM's, advanced, 
high-speed CMOS decoder and decoupling capacitors surface mounted 
on a co-fired ceramic substrate having side-brazed leads. 
The DPS512S8P/N is available in a 600-mil-wide, 32-pin dual-in-line 
package that conforms to the same JEDEC standard pin configuration as 
the future JEDEC four megabit monolithics. 
The DPS512S8P/N operates from a single +SV supply and all input and 
output pins are completely TIL-compatible. The low standby power of the 
DPS512S8P /N make it ideal for battery-backed applications. 
Military modules are available using components screened to selected test 
methods from MIL-STD-883, which are further described in the Military 
Processing Capability section. 

Features 
• 524, 288 word by 8 bit configuration 
• Fast Access Times: 100, 120, 1 SOns 
• Low Power Dissipation - 40 µW (typ.) standby 

80 mW (typ.) operating 
• 2-Volt data retention 
• 600 mil, 32-pin JEDEC standard DIP pinout 
• Fully Static Operation - No clock or refresh required 
• All Inputs and Outputs are TIL-compatible 

7321 Lincoln Way • Garden Grove, California 92641-1428 • (714) 898-0007 • (800) 642-4477 (outside CA) • FAX (714) 897-1772 
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NEW PRODUCTS 

REDUCE YOUR PLD BOARD SPACE 

DENSE-PAC'S PROGRAMMABLE LOGIC MODULE 
The Dense-Pac Programmable Logic Module (DPLD) is a 48-pin Pin Grid Array (PGA) designed to support two "22V10" field 
programmable array logic, 22 input, 10 macrocell output devices (DPL22V1 OA), including decoupling capacitor, at a 50% board 
space savings over conventional though hole (DIP) technology. Standard Electrically Erasable (E2), One Time Programmable (OTP) 
and UV erasable devices are available. Complete programmability and functional access are maintained for both devices. 

The DPLD can be used to save board space with other standard PLD's, typically used in 24-Pin DIP packages and available in 
28-pad LCC's, by mounting them on the module. 

The DPLD module is available for military use with semiconductor components manufactured in compliance with MIL-STD-883, 
Class B, making it ideally suited for use in Jhe most demanding applications requiring the highest levels of reliability and 
performance. 

• Adapts Two Standard 22V10 PLD's in One Package 
• 50% Board Space Reduction 
• Easily Programmable Using Standard Equipment and Program Adapter 
• Includes On Board Decoupling Capacitor 
• Available in Standard CMOS E2, OTP and UV Erasable 
• Separate Clock/ Programming Inputs 
• Measures Only 0.495 x 0.990 inches 
• Speeds as fast as 25ns and faster as those devices 

become available 

DENSE-PAC LOGIC MODULES SAVE 35% OR MORE BOARD SPACE E 
Q) 
ii) The Dense-Pac Logic Module (DPL's) are a family of memory support modules available in 16-bit or dual 8-bit configurations. The 
~ DPL family will save from 35% to 50% of the logic board space typically populated by standard 20-pin DIP packages, permitting 
2 a tighter, more compact final design. The DPL's are available to support all logic families: "FCT", "F", "ACT, "HC", "HCT, "LS" and 
~ others. Various module types include dual buffers/drivers, transceivers, registers, latches, and other types of logic. 

~ The DPL module is available for military use with semiconductor components manufactured in compliance with MIL-STD-883, 
o... Class B, making it ideally suited for use in the most demanding applications requiring the highest levels of reliability and 
cb performance. 
fl) 
c: 
Q) 

0 • 35% To 50% Board Space Savings vs. Conventional DIP Packages 
• Buffers/Drivers 
• Transceivers 
• Registers 
• Latches 
• Other Standard Logic Devices 
• Includes On Board Decoupling Capacitors 
• Pin Grid Array (PGA) Package 
• CMOS and/or TTL Compatible 

LOGIC MODULE 
• 16 Bit Logic Support 
• 35% (min.) Board Space Savhgs (0.590' x 0.790') 

LOGIPAC 

• Common Clock/Control Lines 
• Heat Rail Accomodating Central Gap 
• Ideal for 16 and 32 Bit Buffering 

LOGIPAC 
• 8 and 16 Bit Logic Support 
• 50% (min.) Board Space Savings (0.490" x 0.790') 
• Homogeneous/Heterogeneous Configurations 
• Separate Control/Clock Lines 
• Mix Logic for Your Custom Application 
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NEW PRODUCTS co;;;E-~~~krosystems, Inc. 0 
... &eaking s,,.,,. -

VERSAPAC OFFERS 32-BIT WIDE MEMORY IN ONE SQUARE INCH 
SRAM / EPROM / EEPROM / FLASH EEPROM 

The VERSAPAC series of memory modules consist of SRAM, EPROM, EEPROM or Flash EEPROM devices surface mounted on a 
co-fired ceramic PGA substrate. The VERSAPAC can be a heterogeneous combination of technology such as SRAM/EPROM or 
SRAM/EEPROM; or a homogeneous configuration of SRAM, EPROM, EEPROM or Flash EEPROM, on one substrate. The 32-bit 
wide architecture is ideal for use with the latest microprocessors and digital signal processors. The module can also be addressed 
in 8, 16 or 24 bit words. 

Standard components available for use on the Versapac are: 
SRAM 128Kx8, 32Kx8 and 8Kx8 
EPROM 128Kx8 and 32Kx8 (64Kx8 in homogeneous only) 
EEPROM 128Kx8, 32Kx8 and 8Kx8 
Flash EEPROM 128Kx8 (64Kx8 in homogeneous only) 

Advantages 
• 32-bit wide architecture. 
• Most combinations of SRAM, EPROM, EEPROM or Flash EEPROM can be mixed on the same module while 

the pin-out connections remain constant 
• 66-PIN PGA 
• Includes four 0.1 µFon board bypass capacitors. 
• Central lower gap can accommodate a heat rail if desired. 
• Each memory device on the module can be accessed independendy with its own chip enable. 
• EPROM programming adaptors are available. 

NEW HALF-VERSAPACS FOR 16-BIT WIDE APPLICATIONS 

The new Halfpac family of memory modules from Dense-Pac offer the same board densities and flexibility as our Versapacs, but 
are intended for 8 and 16-bit wide applications. Like the Versapac, a mixture of technology can be integrated on the same module 
(one 32Kx8 SRAM with one 128Kx8 EPROM for example), as well as 16 bits of a single technology . 

Features: 
• 16-bit data width. 
• Supports a mixture of SRAM, EPROM, EEPROM, or 

FLASH EEPROM on the same module. 
• 40-Pin PGA ( 1.009" x 0.596") 
• Central 0.3" gap on the underside can accomodate a heat rail 

if desired. 
• Each memory device can be accessed individually. 
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NEW PRODUCTS co;;;;f-~~-~icrosrstems, Inc. 
. . . lftaklng Spece a.mw. <> 

12 - BIT DATA ACQUISITION MODULE HAS 250KHz THROUGHPUT 

r he DPHDAM8N and DPHDAM 16N, data acquisition modules, have been designed to be "expert systems•, incorporating 
capabilities that demand little experience on the part of the user. All signals are digital, with the exception of the analog input 
channels which are to be digitized, power supplies and DC configuration pins. No special analog trims such as gain, offset, 
balance, etc. are required. Digitally selectable gain and 10-bit digital offset control allow the DPHDAM user to adapt to a wide 
variety of inputs. Both gain and offset may be changed dynamically without loss in throughput. No external logic, references or 
external components are required when driven from an externa' clock. The DPHDAM uses a unique packaging concept which 
offers the small physical size of a hybrid, yet maintains the repairability, reliability and low cost of standard LCC packaging. 

FEATURES 
• 12-Bit resolution 
• High throughput - 250KHz 
• Analog input ranges: 0 to SV, 0 to +lOV and ±SV 
• 1 O.Bit digital offset control allows offset range of 

50% of full scale 
• 16-Channels single-e"nded or 8-Channels differential 

Provisions to expand multiplexing capabilities 
• TIL and HCMOS logic compatible. Three State outputs 

Low Power - 1 Watt typical 
• Miniature 64-Pin Quad lnline Package 
• Small Size - 1.600 x 1.200 x 0.300 inches 

lYPICAL APPLICATIONS 
• Digital Signal Processing 

Ill • High Speed and Accuracy Test Equipment 
E • Process Control for High Accuracy and Speed * • Data Acquisition System 
>. • Vibration Analysis e • Waveform Analysis 
o • High-Speed Servo Systems 
~ • Temperature Control and Monitoring 

~ q. .-~~~~~~~~~~~~~~~~~~-,.~-.,.-..,~.,...--,.~~~~~~~~~~~~~~~~~~~.., 
~ ~~~~~~~~~~~~~~~~~~__;::...:;.:..:.;:;.;.;.;;.;.;;.;;;;;;~;;.;;;.;;;;;.;~.:.;;;;;a;..;;;;;.;;.:._~~~~~~~~~~~~~~~~~--1 
c: 
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NEW PRODUCTS r~ ---• ~ENSE-PAC Microsystems, Inc. 0 
. . . Bteaklng Space Barriers 

16 Megabit SRAM Module 
in Surface Mount or DIP Package! 

Description 

The DPS1MS16P/XP is a 2048K x 8 or 1024K x 16 bit 
high-density, low-power static RAM module consisting of 
16 individual, ultra low-power, 128K x 8 CMOS SRAMs 
packaged in Thin Small Outline Packages (TSOPs). 

By using TSOPs and advanced surface-mount techniques, 
the Dense-Pac DPS 1 MS 16P /XP memory module offers 
high density packaging for both surface mount and 
through-hole applications. The low power RAMs are 
capable of retaining data at only two volts while drawing 
typically only 16 µA of current making the 
DPS 1MS16P /XP ideal for battery backed applications. 

The DPSl MSl 6P/XP is the first in a family of commercial 
grade memory modules that takes advantage of the space 
savings gained by employing TSOP packages. 

Features 

• 1024K by 16 or 2048K by 8 Bit Configuration 

• Fast Access Times: 85, 100, 120, 150ns 

• Low Power CMOS Design 

• 2-Volt Data Retention 

• 48-pin Flat Pack or Dual-lnline Package 

• All Inputs and Outputs TIL Compatible 

• Industrial Screening Available 

• 2.50" x 1.20" x 0.22" 

NOTE FOR SURFACE MOUNT VERSION: The module's ceramic substrate allows the use of a high temperature solder (240°C 
for mounting the TSOP components and 300°C for lead attach) in constructing the module. This assures that the module will not 
itself re-flow during the process of attaching it to a surface mount P.C.B. 
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NEW PRODUCTS 

16/32 Megabit FLASH EEPROM Module 
in Surface Mount or DIP Package! 

!/) 

E 
a> D .. 1i) escr1ptlon 
~ g The DPZ1MS16P and DPZ2MS16P are 16 megabit and 32 
~ megabit respectively, CMOS FLASH_ Electrically Programmable 
o and Erasable nonvolatile memory modules. The module is built 

8!_ with sixteen, 128K x 8 (DPZl MS16P) or sixteen 256K x 8 
m (DPZ2MS16P) FLASH memory devices and 2 high speed 
c: decoders. The DPZ 1MS16P can be user configurable as 
~ 1024K x 16 or 2048K x 8 bits, while the DPZ2MS 16P can be user 

configurable as 2048K x 16 or 4096K x 8 bits. · 

By using TSOPs and advanced surface-mount techniques, the 
Dense-Pac DPZl MS 16P is able to attain a density of over 5 
Megabits per square inch of board space while maintaining a low 
profile (0.200" max.) and the DPZ2MS 16P is able to attain a density 
of over 10 Megabits per square inch. The modules are available 
with either through-hole leads (DPZl MSl 6P/DPZ2MS 16P), or 
surface mount leads (DPZ1MS16XP/DPZ2MS16XP). 

The DPZ1MS16P and DPZ2MS16P are ideal for use in systems 
that require periodic code updates, or for use as a high speed 
nonvolatile storage medium. 

Features 

• Organizations: 
1024K x 16 or 2048K x 8 (DPZ 1MS16P /XP) 
2048K x 16 or 4096K x 8 (DPZ2MS16P/XP) 

• Fast Read Access Times: 
150, 200, 250ns (DPZ1MS16P/XP) 
200, 250, JOOns (DPZ2MS16P/XP) 

• Low Power: 
75mA Maximum Active (16 bit Mode) 
45mA Maximum Active (8 bit Mode) 
1.6mA Maximum Standby 

• 10,000 Erase/Program Cycles Minimum 
• Command Register Architecture for Microprot:essor 

Compatible Write Interface 
• 12.0V ± 5% Vpp 

• TIL Compatible Inputs and Outputs 
• 50-pin Flat Pack or Dual-lnline Package 
• 2.50• x 1.20· x 0.22· 

NOTE FOR SURFACE MOUNT VERSION: The module's ceramic substrate allows the use of a high temperature solder (240°C 
for mounting the TSOP components and 300°C for lead attach) in constructing the module. This assures that the module will not 
itself re-flow during the process of attaching it to a surface mount P.C.B. 
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NEW PRODUCTS (:D;;;;f-~~-~icrosystems, Inc. 0 
. . . Breaking Space Barriers 

Dense-Pac Introduces 3-Dimensional Memory Packaging 

New from Dense-Pac Microsystems is a family of memory modules using a three dimensional memory packaging 
technique enabling densities of over 2 Megabytes in less than one square inch. This technique can increase board 
densities by a factor of 40 to 1 over conventional monolithic packages, and 10 to 1 over standard two- dimensional 
memory module designs. 

Dense-Pac's 3-D packaging technology is based on a Stackable Lead less Chip Carrier or SLCC. .BY stacking memory 
vertically, the highest possible densities are achieved while also increasing performance by keeping trace lengths as 
short as possible. Stacking also allows for expanding memory depth while maintaining the same footprint. 

Currently, each SLCC contains a low-power CMOS 128K x 8 static RAM die. In the future Dense-Pac plans to offer 
SLCC modules with EEPROM and FLASH technology. Because each SLCC is hermetically sealed and 
environmentally screened, modules built with SLCCs are suitable for high reliability industrial, military and space 
environments. 

These new stackable modules are designed to be very mechanically rugged and can withstand the harsh 
environmental test requirements of military programs such as temperature cycling, mechanical shock and vibration 
testing, constant acceleration testing and operation over the full military temperature range (-55°C to +125°C). 

Because the SLCCs and the module substrate are both made of ceramic, there are no problems associated with 
thermal stress on the module over temperature due to differing thermal coefficients of expansion. Also, because 
Dense-Pac carefully selects only low-power CMOS devices, the modules run cool (typically 225 mW per 
megabyte). Modules built with SLCCs, and modules in general, have many advantages over hybrids such as 
individual device testing, screening and the ability to rework. Dense-Pac offers a family of standard modules using 
3-D packaging in a variety of densities and data path widths. Modules for 81 16, 24, and 32-bit wide applications are 
available in densities from 128K to 2-Mbit deep as standard products. If one of the standard configurations does not 
suit a specific application, Dense-Pac can build a custom module with SLCCs to suit individual requirements. 

Gene~al Dense-Stack Features: 

• 16 Megabit per Square Inch Density ! 

• Memory is Expandable by Adding More Layers 
While Keeping the Same Footprint 

• Low Power CMOS Design 
(typ. 225mW per megabyte) 

• High Performance Due to Short Trace Lengths 
(lower capacitance and inductance) 

• Modules are Repairable 

• 81 16, 24, and 32-Bit Wide Data Paths 
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NEW PRODUCTS g-==-= ---· ~fNSf-PAC Microsystems, Inc. 0 
... Breaking Space 8aniers 

Examples of the New Dense-Stack Modules 

FEATURES: 
• Organizations Available: 2S6K x 16 or S 12K x 8 
• Access Times: 70*, 8S, 100, 120, 1 SOns 
• Fully Static Operation - No clock or refresh required 
• Single +SV Power Supply, ±10% Tolerance 
• TIL Compatable 
• Common Data Inputs and Outputs 
• Low Data Retention Voltage: 2.0V min. 
• SO-Pin Grid Array "DENSE-STACK" Package 
• 0.99' x O.S4' Footprint 

FEATURES: 
• Organizations Available: 

128K x 32, 256K x 16 or 512K x 8 
• Access Times: 70*, 85, 100, 120, 1 SOns 
• Fully Static Operation - No clock or refresh required 
• Single +SV Power Supply, ±1()% Tolerance 
• TIL Compatable 
• Common Data Inputs and Outputs 
• Low Data Retention Voltage: 2.0V min. 
• 66-Pin Grid Array "VERSA-STACK" Package 
• 1.1 o· x 1.1 o· Footprint 

FEATURES: 
• Organizations Available: S 12K x 16, or 1024K x 8 
• Access Times: 70*, BS, 100, 120, lSOns 
• Fully Static Operation - No clock or refresh required 
• Single +SV Power Supply, ±10% Tolerance 
• TIL Compatable 
• Common Data Inputs and Outputs 
• Low Data Retention Voltage: 2.0V min. 
• SO-Pin Grid Array "DENSE-ST ACK" Package 
• 0. 99' x 0.S4' Footprint 

FEATURES: 
• Organizations I v<•ilable: 1024K x 8 
• Access Times: lvJ*, 120, 150ns 
• Buffered and Deo. -led 
• Fully Static Operation - No clock or refresh required 
• Single +SV Power Supply, ±10% Tolerance 
• TIL Compatable 
• ,Common Data Inputs and Outputs 
• Low Data Retention Voltage: 2.0V min. 
• SO-Pin Grid Array "DENSE-ST ACK" Package 
• 0.99' x 0.54' Footprint 

• Commercial onty. 

7321 Lincoln Way • Garden Grove, California 92641-1426 • (714) 696-0007 • (800) 642-4477 (outside CA) • FAX (714) 697-1772 

3374 When contacting suppliers, say you saw it in IC MASTER © IC MASTER 1991 



NEW PRODUCTS 
r== --.,• 
~fNSf-PAC Microsystems, Inc. 0 

... ElrHJdfl!/ Spece Be<rlers 

Answers to the Most Commonly Asked Questions About the Dense-Stack 

Q: Are the stack modules mechanically rugged? 

A: Yes! The construction is as follows: 

The module substrate is a co-fired ceramic substrate. The SLCC's are first soldered to each other via 48 solderpads 
each 0.030' x 0.025' around the four sides of the package. Additional strength comes from the solder fillet in the 
rows of the castellations. These individual stacks are later surface mounted to the substrate. 

A sample lot of four modules consisting of four stacks of eight SLCCs each were subjected to and passed the 
following tests: 

Temperature Cycling 
Mll-STD-883, Method 1010 Condition C 

Sine Vibration 
Mll-STD-883, Method 2007 Condition A 

Mechanical Shock 
MIL-STD-883, Method 2002 Condition A, Yl Orientation 

Constant Acceleration 
Mll-STD-883, Method 2001 Condition E, Yl Orientation 

Q: What are the thermal characteristics of the Stack Module? 

A: This of course depends on the particular configuration. For example, the single 1024K x 8 stack has the 
following worst case characteristics (5.5 Volt, Military Temp Range): 

On the 1024 x 8 stack constisting of eight 128K x 8 devices, only one of the eight devices is 
ever active at any one time { 440mW) the other seven devices are in standby {21 mW) for a total 
of 461 mW for the whole megabyte module. 

Based on our history of measuring thermal impedances on modules, the expected 0CA of the 
module should be less than 10°C/W which would give a 5°C stack to ambient temperature 
rise at full operating power. The worst case 'active' chip in the stack at a 61c of 30°C/W would 
be approximately 20°C above ambient temperature. 

Q: How is the Stack tested? 

A: The chips are functionally tested at the wafer level by the manufacturer. Dense-Pac purchases these 
functionally good chips and assembles them into the SLCC. After assembly, the chips are environmentally 
screened and electrically tested. After the modules are assembled they are parametrically tested over the 
intended temperature range. Additional testing such as burn-in and any additional environmental screening 
can be performed upon customer request. 
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SRAM Modules/Monolithics G;;;;f-~~-~icrosystems, Inc. <> 
... ~Space-

SRAM Modules/Monolithics 
Organization Part Number 15n 20n 25n 35n 45n 55n 70n 85n 100n 120n 150n 170n Type Padcage Dimension* 

256Kx4 DPS1037 x x x x x x 42-DIP 2.100 x 0.900 x 0.300 
256Kx4 DPS1024 x x x x x x 42-DIP 2.125 x 0.900 x 0.280 

256Kx4 DPS256P4 x x x x x 30-SIP 2.990 x 0.220 x 0.500 
8Kx8 DPS9264G x x x x 32-LCC 0.560 x 0.460 x 0.085 

16Kx8 DPS8X16A x x x x x x x x 40-PGA 1.009 x 0.596 x 0.300 . 
32Kx8 DPS16X16 x x x x 3WSIP 1.900 x 0.290 )( 0.360 

32Kx8 DPS32M8A 0 0 0 0 0 0 26-CDIP 1.490 x 0.620 x 0.232 
32Kx8 DPS32M8AG 0 0 0 0 0 0 32-LCC 0.560 x 0.460 x 0.085 

32Kx8 DPS32M8AN 0 0 0 0 0 0 2WIP 1.400 x 0.600 x 0.150 
32Kx8 DPS832V x x x x x x x x 66-PGA 1.090 x 1.090 x 0.300 

32Kx8 DPS92256 x x x x x 26-CDIP 1.490 x 0.620 x 0.232 
32Kx8 DPS92256G x x x x x 32-LCC 0.560 x 0.460 x 0.085 

32Kx8 DPS92256N x x x x x 2WIP 1.400 x 0.600 x 0.150 
64Kx8 DPS32X16A x x x x x x x x x 40-PGA 1.009 x 0.596 x 0.300 

128Kx8 DPS1024 x x x x x x 42-DIP 2.125 x 0.900 x 0.280 
128Kx8 DPS1037 x x x x x x 42-DIP 2.100 x 0.900 x 0.300 

128Kx8 DPS128M8AF 0 0 0 0 32-FPK 0.820 x 0.450 x 0.110 
128Kx8 DPS128M8AG 0 0 0 0 32-LCC 0.700 x 0.450 x 0.085 

128Kx8 DPS128M8AK 0 0 0 0 32-ZIP 1.650 x 0.110 x 0.450 
128Kx8 DPS128M8AN 0 0 0 0 32-DIP 1.600 x 0.600 x 0.165 

128Kx8 DPS128M8F x x x x x 32-FPK 0.820 x 0.450 x 0.110 
128Kx8 DPS128M8G x x x x x 32-LCC 0.700 x 0.450 x 0.085 

128Kx8 DPS128M8K x x x x x 32-ZIP 1.650 x 0.110 x 0.450 
128Kx8 DPS128M8N x x x x x 32-DIP 1.600 x 0.600 x 0.165 

128Kx8 DPS3232V x x x x x x x x x 66-PGA 1.090 x 1.090 x 0.300 
128Kx8 DPS41288 x x x x x x x x 32-DIP 1.580 x 0;610 x 0.300 

256Kx8 DPS128X16A3 x x x x x 50-PGA 0.990 x 0.540 x 0.280 
256Kx8 DPS128X16AA3 0 0 0 0 50-PGA 0.990 x 0.540 x 0.280 

256Kx8 DPS256P8 x x x x 35--SIP 3.500 x 0.310 x 0.580 
256Kx8 DPS256Q8 x x x x x x x x x 42-QIP 1.400 x 1.100 x 0.260 

256Kx6 DPS256S8AN 0 0 0 0 32-DIP 1.660 x 0.600 x 0.285 
256Kx8 DPS256S8N x x x x 32-DIP 1.660 x 0.600 x 0.285 

256Kx8 DPS256S8P 0 0 0 0 x x x x 32-DIP 1.650 x 0.600 x 0.280 
256Kx8 DPS6433 x x x x x x x x 60-DIP 2.990 x 0.600 x 0.260 

256Kx8 DPS6434 x x x x x x x x 60-DIP 2.990 x 0.600 x 0.260 
256Kx8 DPS8256P8 x x x x x 44-ZIP 2.655 x 0.350 x 0.450 

512Kx8 DPS128X32AV3 0 0 0 0 66-PGA 1.090 x 1.090 x 0.2 so 
512Kx8 DPS128X32V3 x x x x x 66-PGA 1.090 x 1.090 x 0.250 

512Kx8 DPS256X16A3 x x x x x 50-PGA 0.990 x 0.540 x 0.450 
512Kx8 DPS256X16AA3 0 0 0 0 50-PGA 0.990 x 0.540 x 0.450 

512Kx8 DPS45128 x x x x x x 4WIP 2.400 x 1.410 x 0.310 
512Kx8 DPS512S8A3 x x x 50-PGA 0.990 x 0.540 x ().570 

512Kx8 DPS512S8AA3 0 0 0 0 50-PGA 0.990 x 0.540 x 0.570 
512Kx8 DPS512S8AN 0 0 0 0 32-DIP 1.660 x 0.600 x 0.385 

512Kx8 DPS512S8N x x x x 32-DIP 1.660 x 0.600 x 0.385 
512Kx8 DPS512S8P 0 0 0 0 x x x x 32-DIP 1.650 x 0.600 x 0.385 

512Kx8 DPS96122 x x x x 68-DIP 3.400 x 1.200 x 0.310 
1024Kx8 DPS1MS8A3 x x x 50-PGA 0.990 x 0.540 x 0.850 

1024Kx8 DPS1MS8AA3 0 0 50-PGA 0.990 x 0.540 x 0.850 
1024Kx8 DPS256X32AV3 0 0 0 0 66-PGA 1.090 x 1.090 x 0.400 

1024Kx8 DPS256X32V3 x x x x x 66-PGA 1.090 x 1.090 x 0.400 
1024!Cx8 DPS512X16A3 x x x x x 50-PGA 0.990 x 0.540 x 0.750 

1024Kx8 DPS512X16AA3 0 0 0 0 50-PGA 0.990 x 0.540 x 0.750 
2048Kx8 DPS1MS16P x x x x 48-DIP 2.500 x 1.200 x 0.200 

2048Kx8 DPS1MS16XP x x x x 48-FPK 2.500 x 1.500 x 0.220 
2048Kx8 DPS512X32AV3 0 0 0 0 66-PGA 1.090 x 1.090 x 0.720 

2048Kx8 DPS512X32V3 x x x x x 66-PGA 1.090 x 1.090 x 0.720 
128Kx9 DPSl 152 x x x x x x 50-DIP 2.495 x 0.900 x 0.260 

x - Current Product o - Advanced Information • Package Dimension is L x W x H. 
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SRAM Modules/Monolithics (CONTINUED) 

Organization Part Number 15n 20n 25n 35n 45n 55n 70n 85n 100n 120n 150n 170n Type Package Dimension* 

8Kx16 DPS8M628 x x x x x x x x 40-DIP 2.000 x 0.600 x 0.260 
8Kx16 DPS8X16A x x x x x x x x 40-PGA 1.009 x 0.596 x 0.300 

16Kx16 DPS16X16 x x x x 3WSIP 1.900 x 0.290 x 0.360 
16Kx16 DPS16X17 x x x x 36-DSIP 1.800 x 0.300 x 0.500 

16Kx16 DPS832V x x x x x x x x 66-PGA 1.090 x 1.090 x 0.300 
16Kx16 DPS8M656 x x x x x x x x 40-DIP 2.000 x 0.600 x 0.260 

32Kx16 DPS32X16A x x x x x x x x x 40-PGA 1.009 x 0.596 x 0.300 
32Kx16 DPS8M612 x x x x x x x x 40-DIP 2.000 x 0.600 x 0.260 

64Kx16 DPS1024 x x x x x x 42-0IP 2.125 x 0.900 x 0.280 
64Kx16 DPS1037 x x x x x x 42-DIP 2.100 x 0.900 x 0.300 

64Kx16 DPS3232V x x x x x x x x x 66-PGA 1.090 x 1.090 x 0.300 
64Kx16 DPS8M624 x x x x x x x x 40-DIP 2.000 x 0.600 x 0.260 

128Kx16 DPS 128X16A3 x x ·x x x 50-PGA 0.990 x 0.540 x 0.280 
128Kx16 DPS 128X16AA3 0 0 0 0 50-PGA 0.990 x 0.540 x 0.280 

128Kx16 DPS6433 x x x x x x x x 60-DIP 2.990 x 0.600 x 0.260 
128Kx16 DPS6434 x x x x x x x x 60-DIP 2.990 x 0.600 x 0.260 

256Kx16 DPS128X32AV3 0 0 0 0 66-PGA 1.090 x 1.090 x 0.250 
256Kx16 DPS 128X32V3 x x x x x 66-PGA 1.090 x 1.090 x 0.250 

256Kx16 DPS256X16A3 x x x x x 50-PGA 0.990 x 0.540 x 0.450 
256Kx16 DPS256X16AA3 0 0 0 0 50-PGA 0.990 x 0.540 x 0.450 

256Kx16 DPS96122 x x x x 68-DIP 3.400 x 1.200 x 0.310 
512Kx16 DPS256X32AV3 0 0 0 0 66'PGA 1.090 x 1.090 x 0.400 

512Kx16 DPS256X32V3 x x x x x 66-PGA 1.090 x 1.090 x 0.400 
512Kx16 DPS512X16A3 x x x x x 50-PGA 0.990 x 0.540 x 0.750 

512Kx16 DPS512X16AA3 0 0 0 0 50-PGA 0.990 x 0.540 x 0.750 
1024Kx16 DPS1MS16P x x x x 48-DIP 2.500 x 1.200 x 0.200 

1024Kx16 DPS1MS16XP x x x x 48-FPK 2.500 x 1.500 x 0.220 
1024Kx16 DPSS12X32AV3 0 0 0 0 66-PGA 1.090 x 1.090 x 0.720 

1024Kx16 DPSS 12X32V3 x x x x x 66-PGA 1.090 x 1.090 x 0.720 
64Kx18 DPSl 152 x x x x x x 50-DIP 2.495 x 0.900 x 0.260 

128Kx24 DPS128X24AV3 0 0 0 0 66-PGA 1.090 x 1.090 x 0.250 
128Kx24 DPS128X24V3 x x x x x 66-PGA 1.090 x 1.090 x 0.250 

8Kx32 DPS832V x x x x x x x x 66-PGA 1.090 x 1.090 x 0.300 
32Kx32 DPS3232V x x x x x x x x x 66-PGA 1.090 x 1.090 x 0.300 

64Kx32 DPS6433 x x x x x x x x 60-DIP 2.990 x 0.600 x 0.260 
64Kx32 DPS6434 x x x x x x x x 60-DIP 2.990 x 0.600 x 0.260 

128Kx32 DPS128X32AV3 0 0 0 0 66-PGA 1.090 x 1.090 x 0.2 so 
128Kx32 DPS 128X32V3 x x x x x 66-PGA 1.090 x 1.090 x 0.250 

256Kx32 DPS2 56X32A VJ 0 0 0 0 66-PGA 1.090 x 1.090 x 0.400 
256Kx32 DPS256X32V3 x x x x x 66-PGA 1.090 x 1.090 x 0.400 

512Kx32 DPS512X32AV3 0 0 0 0 66-PGA 1.090 x 1.090 x 0.720 
512Kx32 DPSS12X32V3 x x x x x 66-PGA 1.090 x 1.090 x 0.720 

x - Current Product o - Advanced Information • Package Dimension is L x W x H. 
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EEPROM Modules 
Organization Part Number 55n 70n 90n 120n 150n 170n 200n 250n JOOn 350n Type Package Dimension* 

16Kx8 DPE8X16A x x x x x x )( x x x 40-PGA 1.009 x 0.596 x 0.300 
32Kx8 DPE832V x x x )( x )( x x )( x 66-PGA 1.090 x 1.090 x 0.300 

64Kx8 DPE32X16A 0 x x x x x )( x x x 40-PGA 1.009 x 0.596 x 0.300 
64Kx8 DPE4648 0 0 x x x x )( x x x 32-DIP 1.600 x 0.600 x 0.295 

64Kx8 DPE5648 0 0 )( x x x )( )( x x 32-DIP 1.600 x 0.600 x 0.295 
128Kx8 DPE3232V 0 x x x x x )( x x x 66-PGA 1.090 x 1.090 x 0.300 

126Kx8 DPE41268 0 0 )( )( x x " x x x 32-0IP 1.600 x 0.600 x 0.295 
128Kx8 DPE51288 0 0 x x x x x x x x 32-DIP 1.600 x 0.600 x 0.295 

256Kx8 DPE256Q8 0 x x x x x x x x x 42-QIP 1.400 x 1.100 x 0.260 
256Kx8 DPE256S8N 0 x x x x x 32-0IP 1.660 x 0.600 x 0.285 

256Kx8 DPE6434 0 0 x x x x x x x x 60-DIP 2.990 )( 0.600 )( 0.260 
512Kx8 DPE45128 0 x )( x x x x x 48-0IP 2.400 x 1.410 x 0.310 

5l2Kx8 DPE512S8N 0 x x x x x 32-DIP 1.660 x 0.600 x 0.365 
8Kx16 DPE8M628 0 x x x x x )( x x x 40-DIP 2.000 x 0.600 x 0.260 

8Kx16 DPE8X16A x )( x x )( x x x x x 40-PGA 1.009 x 0.596 x 0.300 
16Kx16 DPE832V x x x x x x x x x x 66-PGA 1.090 x 1.090 x 0.300 

16Kx16 DPE8M656 0 x x x x x x x x x 40-DIP 2.000 x 0.600 x 0.260 
32Kx16 DPE32X16A 0 x x x x x x x x x 40-PGA 1.009 x 0.596 x 0.300 

32Kx16 OPE8M612 0 0 x x x x x x x x 40-DIP 2.000 x 0.600 x 0.260 
64Kx16 DPE3232V 0 )( x )( x x x x x x 66-PGA 1.090 x 1.090 x 0.300 

64Kx16 DPE8M624 0 0 x x x x x x x x 40-DIP 2.000 x 0.600 x 0.260 
128Kx16 DPE6434 0 0 x x x x x x x x 60-DIP 2.990 x 0.600 x 0.260 

8Kx32 DPE832V x x x x x x x x x x 66-PGA 1.090 x 1.090 x 0.300 
32Kx32 OPE3232V 0 x x x x x x x x x 66-PGA 1.090 x 1.090 x 0.300 

64Kx32 DPE6434 0 0 x x x x x x x x 60-DIP 2.990 x 0.600 x 0.260 
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EPROM Modules/Monolithic 
Organization Part Number 55n 70n 90n 120n 150n 170n 200n 250n JOOn 350n Type Package Dimension* 

64Kx8 DPV32X16A x x x x x x x 40-PGA 1.009 x 0.596 x o.330 
128Kx8 DPV27C101 x x x x 32-DIP 1.650 x 0.620 x 0.230 

128Kx8 DPV3232V x x x x x x x 66-PGA 1.090 x 1.090 x 0.330 
128Kx8 DPV3232VA x x x x x x x 66-PGA 1.090 x 1.090 x 0.330 

128Kx8 DPV64X16A x x x x 40-PGA 1.009 x 0.596 x 0.330 
256Kx8 DPV128X16A 0 x x x 40-PGA 1.009 x 0.596 x 0.330 

256Kx8 DPV6432V x x x x 66-PGA 1.090 x 1.090 x 0.330 
512Kx8 DPV12832V x x 66-PGA 1.090 x 1.090 x 0.330 

512Kx8 DPV12832VA 0 x x x 66-PGA 1.090 x 1.090 x 0.330 
1024Kx8 DPV256X32V 0 0 0 0 0 66-PGA 1.090 x 1.090 x 0.330 

32Kx16 DPV32X16A x x x x x x x 40-PGA 1.009 x 0.596 x 0.330 
64Kx16 DPV3232V x x x x x x x 66-PGA 1.090 x 1.090 x 0.3 30 

64Kx16 DPV3232VA x x x x x x x 66-PGA 1.090 x 1.090 x 0.330 
64Kx16 DPV64X16A x x x x 40-PGA 1.009 x 0.596 x 0.330 

128Kx16 DPV128X16A 0 x x x 40-PGA 1.009 x 0.596 x 0.330 
128Kx16 DPV6432V x x x x 66-PGA 1.090 x 1.090 x 0.330 

256Kx16 DPV12832V 
I 

x x 
I 

66-PGA 1.090 x 1.090 )( 0.3 30 
256Kx10 DPV12832VA 0 x x )( 66-PGA 1.090 x 1.090 x 0.330 

512Kx16 DPV256X32V 0 0 0 0 0 66-PGA l.090 x 1.090 x 0.330 
32Ky>) DPV3232V x x x x x x x 66-PGA 1.090 x 1.090 x 0.330 

r---mxji' DPV3232VA x x x x x x x 66-PGA 1.090 x 1.090 x 0.330 
64Kx32 DPV6432V x x x x 66-PGA 1.090 x 1.090 x 0.330 

128Kx3~ lDPV12832V x x 66-PGA 1.090 x 1.090 x 0.330 
128Kx32 DPV12832VA 0 x x x 66-PGA 1.090 x 1.090 x 0.330 

256Kx32 DPV256X32V 0 0 0 0 0 66-PGA 1.090 x 1.090 x 0.330 

x - Current Product o - Advanced Information * Package Dimension is L x W x H. 
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FLASH EEPROM Modules 
Organization Part Number 90n 100n 120n 1J5n 150n 170n 200n 250n 300n 350n Type Package Dimension* 

64Kx8 DPZ32X16A 0 0 0 x x x x x x 40-PGA 1.009 x 0.596 x 0.330 
128Kx8 DPZ32X32V 0 0 0 x x x x x x 66-PGA 1.090 x 1.090 x 0.330 

128Kx8 DPZ64X16A 0 x x x x 

I 
x x 40-PGA 1.009 x 0.596 x 0.330 

256Kx8 DPZ128X16A x x x x x x x 40-PGA 1.009 x 0.596 x 0.330 

256Kx8 DPZ64X32V 0 x x x x x x 66-PGA 1.090 x 1.090 x 0.330 
512Kx8 DPZ128X32V x x x x x x x 66-PGA 1.090 x 1.090 x 0.330 

1024Kx8 DPZ256X32V 0 0 0 66-PGA 1.090 x 1.090 x 0.330 
2048Kx8 DPZ1MS16P x x x 48-DIP 2.500 x 1.200 x 0.200 

2048Kx8 DPZ1MS16XP x x x 48-FPK 2.500 x 1.500 x 0.220 
4096Kx8 DPZ2MS16P x x x 48-DIP 2.500 x 1.200 x 0.200 

4096Kx8 DPZ2MS16XP x x x 48-FPK 2.500 x 1.500 x 0.220 
32Kx16 DPZ32X16A 0 0 0 x x x x x x 4G-PGA 1.009 x 0.596 x 0.330 

64Kx16 DPZ32X32V 0 0 0 x x x x x x 66-PGA 1.090 x 1.090 x 0.330 
64Kx16 DPZ64X16A x x x x x x x 40-PGA 1.009 x 0.596 x 0.330 

128Kx16 DPZ128X16A x x x x x x x 4(}.PGA 1.009 x 0.596 x 0.330 
128Kx16 DPZ64X32V 0 x x x x x x 66-PGA 1.090 x 1.090 x 0.330 

256Kx16 DPZ128X32V x x x x x x x 66-PGA 1.090 x 1.090 x 0.330 
512Kx16 DPZ256X32V 0 0 0 66-PGA 1.090 x 1.090 x 0.330 

1024Kx16 DPZ1MS16P x x x 48-DIP 2.500 x 1.200 x 0.200 
1024Kx16 DPZ1MS16XP x x x 48-FPK 2.500 x 1.500 x 0.220 

2048Kx16 DPZ2MS16P x x x 48-DIP 2.500 x 1.200 x 0.200 
2048Kx16 DPZ2MS16XP x x x 48-FPK 2.500 x 1.500 x 0.220 

32Kx32 DPZ32X32V 0 0 0 x x x x x x 66-PGA 1.090 x 1.090 x 0.330 
64Kx32 DPZ64X32V 0 x x x x x x 66-PGA 1.090 x 1.090 x 0.330 

128Kx32 CPZ128X32V x x x x x x x 66-PGA 1.090 x 1.090 x 0.330 
256Kx32 DPZ256X32V 0 0 0 66-PGA 1.090 x 1.090 x 0.330 

x - Current Product o - Advanced Information * Package Dimension is L x W x H. 
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THREE DIMENSIONAL MODULES 
~=--= ---. 
~fNSf-PAC Microsystems, Inc. 
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THREE DIMENSIONAL Modules 
Organization Part Number 3Sn 4Sn SSn 70n 8Sn 100n 120n 150n Type Pacbge Dimension* 

256Kx6 DPS126X16A3 x x x x x 50-PGA 0.990 x 0.540 x 0.260 
256Kx6 DPS126X16M3 0 0 0 0 50-PGA 0.990 x 0.540.x 0.260 
512Kx6 DPS126X32AV3 0 0 0 0 66-PGA 1.090 x 1.090 x 0.250 
512Kx6 OPS126X32V3 x x x x x 66-PGA 1.090 x 1.090 x 0.250 

512Kx6 DPS256X16A3 x x x x x 5().f>GA 0.990 x 0.540 x 0.450 
512Kx6 OPS256X16M3 0 0 0 0 50-PGA 0.990 x 0.540 x 0.450 

512Kx6 DPS512S8A3 x x x 50-PGA 0.990 x 0.540 x 0.570 
512Kx6 DPS512S8M3 0 0 0 0 50-PGA 0.990 x 0.540 x 0.570 

1024Kx6 DPS1MS8A3 x x x 50-PGA 0.990 x 0.540 x 0.850 
1024Kx6 DPS1MS6M3 0 0 0 0 5().f>GA 0.990 x 0.540 x 0.650 
1024Kx6 DP5256X32AV3 0 0 0 0 66-PGA 1.090 x 1.090 x 0.400 
1024Kx6 DPS256X32V3 x x x x x 66-PGA 1.090 x 1.090 x 0.400 
1024Kx6 DPS512X16A3 x x x x x SO-PGA 0.990 x 0.540 x 0.750 
1024Kx6 DPS512X16M3 0 0 0 0 50-PGA 0.990 x 0.540 x 0.750 
2048Kx8 DPS512X32AV3 0 0 0 0 66-PGA 1.090 x 1.090 x 0.720 
2048Kx6 DPS512X32V3 x x x x x 66-PGA 1.090 x 1.090 x 0.720 

126Kx16 DPS126X16A3 x x x x x 50-PGA 0.990 x 0.540 x 0.260 
126Kx16 DPS128X16M3 0 0 0 0 5G-PGA 0.990 x 0.540 x 0.260 
256Kx16 DPS126X32AV3 0 0 0 0 66-PGA 1.090 x 1.090 x 0.250 
256Kx16 DPS126X32V3 x x x x x 66-PGA 1.090 x 1.090 x 0.250 

256Kx16 DPS256X16A3 x x x x x 5G-PGA 0.990 x 0.540 x 0.450 
256Kx16 DPS256X16M3 0 0 0 0 50-PGA 0.990 x 0.540 x 0.450 

512Kx16 OPS256X32AV3 0 0 0 0 66-PGA 1.090 x 1.090 x 0.400 
'512Kx16 DPS256X32V3 x x x x x 66-PGA 1.090 x 1.090 x 0.400 
512Kx16 DPS512X16A3 x x x x x 50-PGA 0.990 x 0.540 x 0.750 
512Kx16 DPS512X16M3 0 0 0 0 50-PGA 0.990 x 0.540 x 0.750 

1024Kx16 DPS512X32AV3 0 0 0 0 66-PGA 1.090 x 1.090 x 0.720 
1024Kx16 DPS512X32V3 x x x x x 66-PGA 1.090 x 1.090 x 0.720 

126Kx24 DPS126X24AV3 0 0 0 0 66-PGA 1.090 x 1.090 x 0.250 
128Kx24 DPS126X24V3 )( )( )( x )( 66-PGA 1.090 x 1.090 x 0.250 
128Kx32 DPS128X32AV3 0 0 0 0 66-PGA 1.090 x 1.090 lC'0.250 
126Kx32 DPS128X32V3 x x x x x 66-PGA 1.090 x 1.090 x 0.250 

256Kx32 DPS256X32AV3 0 0 0 0 66-PGA 1.090 )( 1.090 )( 0.400 
256Kx32 DPS256X32V3 )( )( )( x x 66-PGA 1.090 x 1.090 x 0.400 
512Kx32 DPS512X32AV3 0 0 0 0 66-PGA 1.090 x 1.090 )( 0.720 
512Kx32 DPS512X32V3 x x x x )( 66-PGA 1.090 x 1.090 x 0.720 

x - Current Product o - Advanced Information * Package Dimension is L x W x H. 
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SRAM VERSAPAC Modules 

SRAM VERSAPAC Modules 
Orpnialion Part Number 25n 35n 45n 55n 70n 85n 100n 120n 150n Type Pacbge Dimension* 

16Kx8 DPS8X16A )( )( )( )( x x x )( 40-PGA 1.009 )( 0.596 x 0.300 
32Kx8 DPS832V x x x x x x x x 66-PGA 1.090 x 1.090 x 0.300 

64Kx8 DPS32X16A x x x x )( x x x x 40-PGA 1.009 x o.596 x o.joo 
128Kx8 DPS3232V x x x x x x x x x 66-PGA 1.090 x 1.090 x 0.300 

512Kx8 DPS 128X32AV3 a 0 0 a 66-PGA 1.090 x 1.090 )( 0.250 
512Kx8 DPS 128X32V3 x x x x x 66-PGA 1.090 )( 1.090 x 0.250 

1024Kx8 DPS256X32AV3 0 0 0 0 66-PGA 1.090 x 1.090 x 0.400 
1024Kx8 DPS256X32V3 )( x x x x 66-PGA 1.090 x 1.090 >< OAOO 
2048Kx8 DPS512X32AV3 0 0 a 0 66-PGA 1.090 x 1.090 )( 0. 720 
2048Kx8 DPS512X32V3 x x x x x 66-PGA 1.090 )( 1.090 )( 0.720 

8Kx16 DPS8X16A )( x x )( x )( )( x 40-PGA 1.009 x 0.596 )( 0.300 
16Kx16 DPS832V x x x x x x x x 66-PGA 1.090 x 1.090 x 0.300 

32Kx16 DPS32X16A x x x )( x x x x x 40-PGA 1.009 x 0.596 )( 0.300 
64Kx16 DPS3232V x x x x x )( )( )( x 66-PGA 1.090 x 1.090 x 0.300 

256Kx16 DPS128X32AV3 a a 0 0 66-PGA 1.090 x 1.090 x 0.250 
256Kx16 DPS 128X32V3 x )( x x x 66-PGA 1.090 x 1.090 x 0.250 

512Kx16 DPS256X32AV3 0 0 0 a 66-PGA 1.090 x 1.090 x 0.400 
512Kx16 DPS256X32V3 x x x )( .)( 66-PGA 1.090 x 1.090 x 0.400 

1024Kx16 DPS512X32AV3 a a a a 66-PGA 1.090 x 1.090 x 0.720 
1024Kx16 DPS512X32V3 x x )( )( x 66-PGA 1.090 x 1.090 x 0. 720 

128Kx24 DPS128X24AV3 a a a a 66-PGA 1.090 x 1.090 x 0.250 
128Kx24 DPS 128X24V3 x )( x x )( 66-PGA 1.090 x 1.090 x 0.250 

8Kx32 DPS832V x x x )( x x x )( 66-PGA 1.090 x 1.090 x 0.300 
32Kx32 DPS3232V x x x x x x x )( )( 66-PGA 1.090 )( 1.090 )( 0.300 

128Kx32 DPS128X32AV3 a a a a 66-PGA 1.090 )( 1.090 )( 0.250 
128Kx32 DPS 128X32V3 x )( )( x )( 66-PGA 1.090 )( 1.090 )( 0.250 

256Kx32 DPS256X32AV3 a a a 0 66-PGA 1.090 )( 1.090 x 0.400 
256Kx32 DPS256X32V3 )( )( x )( x 66-PGA 1.090 )( 1.090 )( 0.400 

512Kx32 DPS512X32AV3 0 0 0 a 66-PGA 1.090 )( 1.090 )( 0.720 
512Kx32 DPS512X32V3 )( )( x )( )( 66-PGA 1.090 x 1.090 )( 0.720 

EEPROM VERSAPAC Modules 

EEPROM VERSAPAC Modules 
Organization Part Number 55n 70n 90n 120n 150n ·11on 200n 250n lOOn l50n Type Package Dimension* 

16Kx8 DPE8X16A )( )( )( )( x )( x x )( )( 40.PGA 1.009 x 0.596 )( 0.300 
32Kx8 DPE832V )( x )( x )( )( x )( x )( 66-PGA 1.090 x 1.090 x 0.300 

64Kx8 DPE32X16A 0 )( x )( )( )( x )( )( x 40-PGA 1.009 )( 0.596 )( 0.300 
128Kx8 DPE3232V 0 x x )( )( )( )( )( )( )( 66-PGA 1.090 x 1.090 x 0.300 

8Kx16 DPE8X16A )( )( x )( )( x )( x )( x 40-PGA 1.009 )( 0.596 x 0.300 
16Kx16 DPE832V )( )( x )( x x x x )( x 66-PGA 1.090 x 1.090 x 0.300 

32Kx16 DPE32X16A 0 x x x x x x x )( x 40-PGA 1.009 x 0.596 x 0.300 
64Kx16 DPE3232V 0 x )( )( )( )( x x x )( 66-PGA 1.090 )( 1.090 x 0.300 

8Kx32 DPE832V )( x )( x x x )( x x x 66-PGA 1.090 x 1.090 x 0.300 
32Kx32 DPE3232V 0 x x x x )( x x x x 66-PGA 1.090 )( 1.090 x 0.300 

x - Current Product o - Advanced Information * Package Dimension is l x W x H. 
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EPROM VERSAPAC Modules r:=-= ---• ~fNSf-PAC Microsystems, Inc. <> 
... 8rMklnQ Spece -

EPROM VERSAPAC Modules 
Organization ! Part Number 55n l 70n 90n 120n 150n 170n · 200n 250n 300n 350n Type Package Diinension* 

64Kx8 DPV32X16A x x x x x x 
I 

x 4(}.PGA 1.009 x 0.596 x 0.330 
128Kx8 DPV3232V x x x x x x x 66-PGA 1.090 x 1.090 x 0.330 

128Kx8 DPV3232VA x 
i 

x x x x x x 66-PGA 1.090 x 1.090 x 0.330 
'128Kx8 DPV64X16A x x x x 4(}.PGA 1.009 x ci.596 x 0.330 

256Kx8 DPV128X16A 0 x x x 4(}.PGA 1.009 x 0.596 x 0.330 
256Kx8 DPV6432V x x x x 66-PGA 1.090 x 1.090 x 0.330 

512Kx8 DPV12832V x x 66-PGA 1.090 x 1.090 x 0.330 
512Kx8 DPV12832VA 0 x x x 66-PGA 1.090 x 1.090 x 0.330 

1024Kx8 DPV256X32V 0 0 0 0 0 66-PGA 1.090 x 1.090 x 0.330 
32Kx16 DPV32X16A x x x x x x x 4(}.PGA 1.009 x 0.596 x 0.330 

64Kx16 DPV3232V x x x x x x x 66-PGA 1.090 x 1.090 x 0.330 
64Kx16 DPV3232VA x x x x x x x 66-PGA 1.090 x 1.090 x 0.330 

64Kx16 DPV64X16A x x x x 40.PGA 1.009 x 0.596 x 0.330 
128Kx16 DPV128X16A 0 x x x 40-PGA 1.009 x 0.596 x 0.330 

128Kx16 DPV6432V I x x x x 66-PGA 1.090 x 1.090 x 0.330 
256Kx16 DPV12832V x x 66-PGA 1.090 x 1.090 x 0.330 

256Kx16 DPV12832VA 0 x x x 66-PGA 1.090 x 1.090 x 0.330 
512Kx16 DPV256X32V 0 0 0 0 0 66-PGA 1.090 x 1.090 x 0.330 

32Kx32 DPV3232V x x x x x x x 66-PGA 1.090 x 1.090 x 0.330 
32Kx32 DPV3232VA x x x x x x x 66-PGA 1.090 x 1.090 x 0.330 

64Kx32 DPV6432V x x x x 66-PGA 1.090 x 1.090 x 0.330 
128Kx32 DPV12832V x x 66-PGA 1.090 x 1.090 x 0.330 

128Kx32 DPV12832VA 0 x x x 66-PGA 1.090 x 1.090 x 0.330 
256Kx32 DPV256X32V 0 0 0 0 0 66-PGA 1.090x 1.090x0.330 

ll~F-L-A-SH __ E_E_P-RO __ M __ V_ER_S_A_P_A_C __ M_o_d_u_le_s __________________ __, 
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FLASH EEPROM VERSAPAC Modules 
Organization Part Number 90n 100n 120n 135n 150n 170n 200n 250n 300n 350n Type Package Dimension* 

64Kx8 DPZ32X16A 0 0 0 0 x x x x x 40-PGA 1.009 x 0.596 x 0.330 
128Kx8 DPZ32X32V 0 0 0 0 x x x x x 66-PGA 1.090 x 1.090 x 0.330 

128Kx8 DPZ64X16A 0 x x x x x x 4(}.PGA 1.009 x 0.596 x 0.330 
256Kx8 DPZ128X16A · x x )( )( )( )( )( 40-PGA 1.000 )( 0.596 )( 0.330 

256Kx8 DPZ64X32V 0 x )( )( )( )( )( 66-PGA 1.090 )( 1.090 )( 0.330 
512Kx8 DPZ128X32V )( )( )( )( )( )( )( 66-PGA 1.090 )( 1.090 )( 0.330 

1024Kx8 DPZ256X32V 0 0 0 66-PGA 1.090 )( 1.090 )( 0.330 
32Kx16 DPZ32X16A 0 0 0 )( )( )( )( )( )( 40-PGA 1.009 x 0.596 x 0.330 

64Kx16 DPZ32X32V 0 0 0 x )( x )( x )( 66-PGA 1.090 )( 1.090 )( 0.330 
64Kx16 DPZ64X16A )( )( x )( x x )( 40-PGA 1.009 )( 0.596 )( 0.330 

128Kx16 DPZ128X16A x )( )( )( )( )( )( 40-PGA 1.009 )( 0.596 )( 0.330 
128Kx16 DPZ64X32V 0 )( )( )( )( )( x 66-PGA 1.090 )( 1.090 x 0.330 

256Kx16 DPZ128X32V )( )( )( )( )( )( )( 66-PGA 1.090 )( 1.090 )( 0.330 
512Kx16 DPZ256X32V 0 0 0 66-PGA 1.090 )( 1.090 )( 0.330 

32Kx32 DPZ32X32V 0 0 0 x x x x x x 66-PGA 1.090 )( 1.090 x 0.330 
64Kx32 DPZ64X32V 0 x )( x )( )( x 66-PGA 1.090 )( 1.090 x 0.330 

128Kx32 DPZ128X32V x )( )( x )( )( x 66-PGA 1.090 )( 1.090 x 0.330 
256Kx32 DPZ256X32V 0 0 0 66-PGA 1.090 )( 1.090 )( 0.330 

x - Current Product o - Advanced Information * Package Dimension is L x W x H. 
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Domestic Representatives ev;;:;;f-~~-~krosystems, tnc. 
. . . 8tukJflf1 Space Berriera <> 

Alabama Advanced Components Marketing 
Alaska Open (contact factory) 
Arizona Trembly Associates 
Arkansas Robert Thomas Company 
California 

Northern Quorum Technical Sales 
Southern Westrep 

Canada Vitel Electronics 
Colorado Trembly Associates 
Connecticut Open (contact factory) 
Delaware Lo(!ical Technology Inc. 
Florida VG Sales. 
Georgia Advanced Components Marketing 
Hawaii Open (contact factory) 
Idaho T rembty Associates 
IHinois Synersi stic Sales Inc. 
Indiana Five Star Electronics 
Iowa BC Electronic Sales Inc. 
Kansas BC Electronic Sales Inc. 
Kentucky, Advanced Componenh Marketins 

ADVANCED COMPONENTS MARKETING 
ACM· ALABAMA 
3054 LEEMAN FERRY RD 
SUITE C 
HUNTSVILLE, AL 35801 
PHONE: 205-881-5493 
FAX: 205-883-S88S 

ACM· GEORGIA 
3169 HOLCOMB BRIDGE RD 
SUITE S12 
NORCROSS, GA 30071 
PHONE: 404443-7025 
FAX: 404-368-1163 

BC ELECTRONIC SALES, INC. 
BC 
37S9 PENNRIDGE DR. 
BRIDGETON, MO. 63044 
PHONE: 314-739-U83 
FAX: 314-344-3180 

FIVE-STAR ELEORONIC, INC. 
S.ST All • CLEVELAND 
31 OOS BAINBRIDGE ROAD, SUITE 7 A 
SOI.ON, OHIO 44139 
PHONE: 216-349-1611 
FAX: 216-349-0381 

S-STAll· DAYTON 
304 FORRER BOULEVARD 
DAYTON, OHIO 4S419 
PHONE: SlJ-299-1718 
FAX: 513-299-134S 

LOGICAL TECHNOLOGY INC. 
LOGICAL TECH. 
EMPIRE TOWERS SUITE 609A 
7310 RICHIE HIGHWAY 
GLEN BURNIE, MD 21061 
PHONE: 301-766-7 444 

301-621·1220 IN VA. 
FAX: 301·7~2054 

OLSON TECHNICAL SALES CORP. 
OLSON ·WASHINGTON 
12727 N.E. 20TH 
SUITE #3 
BELLEVUE, WA. 98005-1988 
PHONE: 20fHl83-7792 
FAX: 20fHl83-9478 

OLSON· OREGON 
12150 S.W. lST 
BEAVERTON, OR 9700S 
PHONE: 503-643-9488 
FAX: 503-626-198S 

QUORUM TECHNICAL SALES 
QUORUM 
4701·12 PATRICK HENRY DR. 
SANTA Cl.ARA, CA 950S4 
PHONE: 4()8.980-0812 
FAX: 408-743-1163 

DOMESTIC REPRESENTATIVES 

Louisiana Robert Thomas Company 
Maine Open (contact factory) 
Maryland l<>lic:al Technology 
Massachusetts Open (contact factory) 
Michigan five Star Etectronics 
Minnesota Open (contact factory) 
MiHissippi Advanced Components Marlcetins 
Missouri BC Electronic Sales Inc. 
Montana Trembly Associates Inc. 
Nebraska BC Electronic Sales Inc. 
Nevada Trembly Associates Inc. 
New Hampshire Open (contact factory) 
New Jer>ey Open (contact factory) 
NewMexK:o T rembty Assoc:iates Inc. 
New York Open (contact factory) 
North Carolina Open (contact factory) 
North Dakota Open (contact factory) 
Ohio Five Star Electronics 
Oklahoma Robert Thomas Company 
0reson Olson Technical Sales 

DENSE.PAC REPRESENTATIVES DOMESTIC 

ROBERT THOMAS CO. 
ROBERT THOMAS 
4134 BILLY MITCHELL DR. 
DALLAS, TX 75244 
PHONE: 214-233'823S 
FAX: 214-233-71S7 

SYNERGISTIC SALES, INC. 
SYNERGISTIC SALES 
501 MITCHELL RD. 
GLENDALE HEIGHTS, IL 60139 
PHONE: 708-8Sa.8686 
FAX: 7()6.79().9799 

TREMBLY ASSOCIATES INC. 
TREMBLY· NEW MEXICO 
128 QUINCY, N.E. 
ALBUQUERQUE, NM 871()6.1257 
PHONE: SOS-266-8616 
FAX: 505-255-0635 

TREMBLY· NEVADA 
5030 PARADISE ROAD 
LAS VEGAS, NEVADA 89119 
PHONE: 702-739-9770 
FAX: 702-739-0331 

TREMBLY· UTAH 
450 EAST 1000 N. 
SUITE 312 
NORTH SALT LAKE, UT 840S4 
PHONE: 801-295-4703 
FAX: 801-29~76 

TREMBLY· COLORADO 
4800 WADSWORTH Bl VD. #208 
WHEAT RIDGE, CO 80033 
PHONE: 303-421-8900 
FAX: 303-421-1020 

TREMBLY· ARIZONA 
2740-3 SOUTH HARDY DRIVE 
TEMPE, AZ 8S282 
PHONE: 602-967·2058 
FAX: 602-967-2878 

McMAHON SALES INC. 
McMAHON SALES INC. 

400 NORTH EXECUTIVE DRIVE 
SUITE 453 
BROOKFIELD, WISCONSIN 5300S 
PHONE: 414-782-333S 
FAX: 414-785-4184 

VG SALES CO. INC. 
VG SALES • FT. LAUDERDALE 
1001 WEST CYRPRESS CREEK RD. 
SUITE 205 
FT. LAURDERDALE Fl 33309 
PHONE: 305-938-4333 
FAX: 305-938-4331 

VG SALES· ALTAMONTE SPRINGS 
608 E. ALTAMONTE DR. 
SUITE 1106 
ALTAMONTE SPRINGS, FL 32701 
PHONE: 407-381-86118 
FAX: 407-830-0627 

Pennsylvania 
East Open (contact factory) 
Wes I Five Star Etectronics 

Puerto Rico VG Sales 
Rhode Island Open (contact factory) 
South Carolina Open (contact factory) 
South Dakota Open (contact factory) 
Tennessee Advances Componenls Marketing 
Texas Robert Thomas Company 
Utah Trembly Associates Inc. 
Vermont Open (contact factory) 
Virsinia Losi<al T echnolosy 
Washinston Olson Technical Sales 
Washington DC Logical T echnolosy 
WestVtrsinia Logical T echnolosy 
Wisconsin 

West Open (contact factory) 
South McMahon Sales Inc. 

Wyomlns Trembly Associates Inc. 

VG SALES CO. INC. (continued) 
VG SALES· LARGO 
12360 66TH STREET NORTH 
SUITE M 
LARGO, FL 34643 
PHONE: 813-S36-7787 
FAX: 813-530.9126 

VG SALES· PUERTO RICO 
CONDOMIO CARIBBIAN PLAZA 
MENEDEZ VIGO ST. #69 SUITE 402 
MAYAGUEZ, PR 00709 
PHONE: 809-831-4050 
FAX: 809-8j1-4250 

VITEL ELECTRONICS 
VITEL ·TORONTO 
S92S AIRPORT RD. 
SUITE #610 
MISSISSAUGA, ONTARIO 
CANADA L4V 1W1 
PHONE: 416-676-9720 
FAX: 416-67&005S 

VITEL ·OTTAWA 
300 MARCH RD. 
SUITE 1301 
KANATA, ONTARIO 
CANADA K2K 2E2 
PHONE: 613-592-0090 
FAX: 613-592.0182 

VITEL ·QUEBEC 
223S ONESIME GAGNON 
LACHINE, QUEBEC 
CANADA H8T 9Z7 
PHONE: 514-636-5951 
FAX: 514-636-1341 

VITEL • BRITISH COLUMBIA 
4211 KINGS WAY 
SUITE 1314 
BURNABY, BRITISH COLUMBIA 
CANADA B5H 1Z6 
PHONE: 41 £..668.0904 (TOLL FREE CANADA) 
FAX: 416-676-0055 

WESTREP 
WESTREP. LA BASIN 
2557 WEST WOODLAND DR. 
ANAHEIM, CA 92801 
PHONE: 714-527-2822 
FAX: 714-S27-3868 

WESTREP ·SAN DIEGO 
9939 HIBERT ST. 
SAN DIEGO, CA 92131 
PHONE: 619-S66-6S80 
FAX: 619-566-3126 

7321 Lincoln Way • Garden Grove, California 92641-1428 • (714) 898-0007 • (800) 642-4477 (outside CA) • FAX (714) 897-1772 

©IC MASTER 1991 When contacting suppliers, say you saw it in IC MASTER 3383 

Cf) 

E 

~ e 
0 

:E 
~ 
Q. 

I 
Q) 
Cf) 
c: 
Q) 

0 



International Representatives co;;;E-P~~icrosystems, Inc. 0 
. . . BteeklnQ Spece Blltriers 

INTERNATIONAL REPRESENTATIVES/ DISTRIBUTORS 

C/l 
E 

i e 
(J 

AUSTRALIA 
A. J. DISTR.IBUTORS PVT., LTD 
261 CHURCHILL RD, PROSPECT 
SOUTH AUSTRALIA 5082 
TEL: 61 8 269 1244 
FAX: 61 8 269 6743 

AUSTRIA, E. EUROPE 
ELBATEX GES MBH 
A-1232 WIEN,. EITNERGASSE 6 
AUSTRIA 
TEL: 43 1 865 211 
FAX: 43 1 863 2141 

BELGIUM, LUXEMBOURG 
EMMN.V. 
EUROPARK 20, 2700 ST. NIKLAAS 
BELGIUM 
TEL: 32 3 766 6975 
FAX: 32 3 777 4878 

CANADA • See Domestic Representatives 

ENGLAND, WALES, IRELAND 
JOSEPH DEVINE 
6 PLOWMAN CLOSE, GREENLEY 
MILTONKEYNES; BUCKINGHAMSHIRE 
ENGLAND, MK12 6AG 
TEL: 44 ·908 3.11 162 
FAX: 44 908 317 247 

~ FRANCE 
!:! PARIS SUD ELECTRONIQUE 
w 12 RUE CASSIN 

0,.. 91300 MASSY, FRANCE 
~ TEL: 33 1 6920 6699 
c: FAX: 33 1 6920 7532 
Q) 

Cl HONGKONG 
COMPONENTS AGENT LTD 
UNIT 2301 C-2 NAN FUNG CENTRE 
298 CASTLE PEAK ROAD 
NEW TERRITORIES, HONG KONG 
TEL: 852 499 2688 
FAX: 852 413 6080 

INDIA 
CON NE KT 
SWARARAGAM 
KRISHNAPPA GARDENS 
C. V. RAMAN NAGAR 
BANGALORE-560 093, INDIA 
TEL: 91 812 540 620 
FAX: 91 812 261 468 

ISRAEL 
STG INTERNATIONAL 
10 HUBERMAN STREET 
P. 0. BOX.1276 
TELAVIV61012 
TEL: 972 3 561 8231 
FAX: 972 3 561 6010 

ITALY 
COMMITAL S.P.A. 
43058 SORBOLA 
VIA MARMOLADA 13/15 
PARMA, ITALY 
TEL: 39 521 698 641 
FAX: 39 521 690 650 

ITALY 
R.E.C., SIL-MILANO 
VIA P. TOGLIATII, 61 
20017 MAZZO DI RHO (Ml), ITALY 
TEL: 39 2 9350 3074 
FAX: 39 2 9350 3077 

ITALY 
R.E.C., SIL.PARMA 
43058 SORBOLO 
VIA MARMOLADA 13/15, ITALY 
TEL: 39 521 698 641 
FAX: 39 521 690 650 

ITALY 
R.E.C., SRL-ROMA 
VIA DEL MARE 5 
00040 POMEZIA 
ROMA, ITALY 
TEL: 39 6 9107 450 
FAX: 39 6 9120 830 

JAPAN 
JEPICO CORPORATION 
SHINJUKU DAIICHI SEIMEI BLDG. 
NISHl-SHINJUKU 2-7-1, SHINJUKU-KU 
TOKYO 163, JAPAN 
TEL: 81 3 348 0611 
FAX: 81 3 348 0623 

NETHERLANDS 
AVIO-OIEPEN B. V. 
YPENBURG AIRPORT 
P. 0. BOX 5952 
2280 HZ RIJSWIJK 
THE NETHERLANDS 
TEL: 31 703 400 922 
FAX: 31 703 901 247 

SCOTLAND 
KELPIE E-M LTD 
8A McNABB STREET, DOLLAR CLACKS 
SCOTLAND FKl 4 7DG 
TEL: 44 259 4 3333 

44 259 4 2623 
FAX: 44 259 4 3388 

SINGAPORE 
JIREH ELECTRONICS 
BLK 125 #03-184 
BUKIT MERAH LANE 1 
SINGAPORE 0315 
TEL: 65 2 71 9629 
FAX: 65 273 0405 

SOUTH KOREA 
Jl&CO.,LTD 
RM 622 BAIK-SANG BLDG 
35'~ YOUIDO DONG, YONG DUNGPO-KU . 
SEOUL 150-010 
SOUTH KOREA 
TEL: 82 2 785 3836 
FAX: 82 2 784 6920 

SPAIN 
SELCO S. A. 
PASEO DE LA HABANA 190 
28036 MADRID, SPAIN 
TEL: 43 1 '326 4213 
FAX: 43 1 259 2284 

SWEDEN 
NORDQUIST AND BERG 
ENGLUNDAVAGEN 7, BOX 1458 
!>-1 71 28 SOLNA SWEDEN 
TEL: 46 8 764 6710 
FAX: 46 8 764 4730 

SWITZERLAND 
KONTRON ELECTRONOICS AG 
BERNERSTRASSE SUED 169 
CH-8010 ZURICH, SWITZERLAND 
TEL: 4114354111 
FAX: 41 1 621 118 

TAIWAN 
VETRON ENGINEERING ENTRPRISEtTD. 
8Fl #256 CHUNG HSAIO E. RD 
SEC. 5 TAIPEI 
TAIWAN R.O.C. 
TEL: 886 2 722 5292 
FAX: 886 2 720 9884 

WEST GERMANY 
HOT ELECTRONIC 
0-8028 TAUFKIRCHEN/MUNCHEN 
WENDELSTEINWEG 11, POSTFACH 1440 
W.GERMANY 
TEL: 49 89 612 i092 96 
FAX: 49 89 612 8667 

WEST GERMANY 
HOT ELECTRONIC 
SCHULSTRASSE 22 
D-7060 SCHORNDRF 
WEST GERMANY 
TEL: 49 7181 3093 
FAX: 49 7181 21671 

WEST GERMANY 
HOT ELECTRONIC 
SCHWERINER STRASSE 7 
POSTFACH 730 525 
2000 HAMBURG 73 
WEST GERMANY 
TEL: 49 40 677 7031 
FAX: 49 40 677 8762 

7321 Lincoln Way .- Garden Grove, California 92641-1428 • (714) 898-0007 • (800) 642-4477 (outside CA) • FAX (714) 897-1772 
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~EDI Solid SRAM Performance Electronic Designs Inc.----------------------------------
Static RAMs for High Performance Systems, 

Commercial and Military, Monolithic and Modules 

High Performance Military SRAMs High Density SRAM Modules 
New High Speed Commercial SRAMs 

Electronic Designs Incorporated is a leading inter- peripherals, telecommunications hardware, medical 
national supplier of high-performance, high-reliabil- equipment and military systems. Look to EDI for the 
ity Static RAM products to all segments of the latest high performance SRAM memory technology 
electronic equipment industry, including many of the for both the military and commercial marketplaces. 
worlds largest makers of computer systems and 

Density Org. Part No. Speeds Package Description Max Current Consu111>1ion 
Range No. Style Dimensions ICC1 ICC3 IDR 

ns Pins LxWxH(ln.) mA mA µA 

64K 8Kx8 EDI8808CBXXDB 20-45 28 DIP,0.6 1.490x0.600x0.232 TBD TBD 
64K 8Kx8 EDI8808CBXXFB 20-45 28 Flatpack 0.740x0.420x0.130 TBD TBD 
64K 8Kx8 EDI8808CBXXLB 20-45 32 LCC 0.560x0.460x0.095 TBD TBD 
64K 8Kx8 EDI8808CBXXQB 20-45 28 DIP,0.3 0.91 Ox0.300x0.160 TBD TBD 
64K 8Kx8 EDI8810HXXDB 55-150 28 DIP,0.6 1.490x0.600x0.232 70 0.5 200 
64K 8Kx8 EDI8810HXXLB 55-150 32 LCC 0.560x0.460x0.095 70 0.5 200 
64K 8Kx8 EDI8810LXXDB 55-150 28 DIP,0.6 1.490x0.600x0.232 70 0.1 50 
64K 8Kx8 EDI8810LXXLB 55-150 32 LCC 0.560x0.460x0.095 70 0.1 50 
72K 8Kx9 EDI8908CAXXFB 35-70 28 Flatpack 0.740x0.420x0.130 140 l 
72K 8Kx9 EDI8908CAXXL28B 35-70 28 LCC 0.560x0.360x0.120 140 l 
72K 8Kx9 EDI8908CAXXQB 35-70 28 DIP,0.3 0.910x0.300x0.160 140 l 
72K 8Kx9 EDI8908LP AXXFB 35-70 28 Flatpack 0.740x0.420x0.130 140 0.6 200 
72K 8Kx9 EDI8908LPAXXL28B 35-70 28 LCC 0.560x0.360x0.120 140 0.6 200 
72K 8Kx9 EDI8908LPAXXQB 35-70 28 DIP,0.3 0.910x0.300x0.160 140 0.6 200 
72K 8Kx9 EDI8908PAXXFB 35-70 28 Flatpack 0.740x0.420x0.130 140 0.6 
72K 8Kx9 EDI8908PAXXL28B 35-70 28 LCC 0.560x0.360x0.120 140 0.6 
72K 8Kx9 EDI8908PAXX B 35-70 28 DIP,0.3 0.91 Ox0.300x0.160 140 0.6 
256K 32Kx8 EDI8832CXXCB 70-150 28 DIP,0.6 1.414x0.600x0.155 95 3 
256K 32Kx8 EDI8832CXXLB 70-150 32 LCC 0.560x0.460x0.095 95 3 
256K 32Kx8 EDI8832CXXQB 70-150 28 DIP,0.3 0.91 Ox0.300x0.160 95 3 
256K 32Kx8 EDI8832LPXXCB 70-150 _28 DIP,0.6 1.414x0.600x0.155 95 0.25 150 
256K 32Kx8 EDI8832LPXXLB 70-150 32 LCC 0.560x0.460x0.095 95 0.25 150 
256K 32Kx8 EDI8832LPXXQB 70-150 28 DIP,0.3 0.910x0.300x0.160 95 0.25 150 
256K 32Kx8 EDI8832PXXCB 70-150 28 DIP,0.6 1.414x0.600x0.155 95 0.25 
256K 32Kx8 EDI8832PXXLB 70-150 32 LCC 0.560x0.460x0.095 95 0.25 
256K 32Kx8 EDI8832PXXQB 70-150 28 DIP,0.3 0.910x0.300x0.160 95 0.25 
256K 32Kx8 EDI8833CXXCB 35-55 28 DIP,0.6 1.414x0.600x0.155 125 3 
256K 32Kx8 EDI8833CXXFB 35-55 28 Flatpack 0.740x0.420x0.130 125 3 
256K 32Kx8 EDI8833CXXLB 35-55 32 LCC 0.560x0.460x0.095 125 3 
256K 32Kx8 EDI8833LPXXCB 35-55 28 DIP,0.6 1.414x0.600x0.155 125 0.9 350 
256K 32Kx8 EDI8833LPXXFB 35-55 28 Flatpack 0.740x0.420x0.130 125 0.9 350 
256K 32Kx8 EDI8833LPXXLB 35-55 32 LCC 0.560x0.460x0.095 125 0.9 350 

See complete data on all of the products shown here in the EDI Memory Data Book '91, Available Now! 
Electronic Designs Inc., 42 South Street• Hopkinton, MA 01748 USA•(508)435-2341 •FAX (508)4356302 

Electronic Designs Europe·Ltd. •Shelley House, The Avenue• Lightwater, Surrey GU18 5RF 

United Kingdom • 0276 72637 • FAX: 0276 73748 •TELEX: 858325 
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~EDI Committed to Memory Electronic Designs Inc.-----------------------------------
Density Org. Part No. Speeds Package Description Max Current Consumption 

Range No. Style Dimensions ICC1 ICC3 IDR 
ns Pins LxWxH (in.) mA mA µA 

256K 32Kx 8 EDI8833PXXCB 35-55 28 DIP, 0.6 1.414x0.600x0.155 125 0.9 
256K 32Kx 8 EDI8833PXXFB 35-55 28 Flatpack 0.740x0.420x0.130 125 0.9 
256K 32Kx 8 EDI8833PXXLB 35-55 32 LCC 0.560x0.460x0.095 125 0.9 
256K 32Kx 8 EDI8834CAXXCB 25-55 28 DIP,0.6 1.490x0.600x0.232 TBD TBD 
256K 32Kx 8 EDI8834CAXXFB 25-55 28 Flatpack 0.740x0.420x0.130 TBD TBD 
256K 32Kx 8 EDI8834CAXXL28B 25-55 28 LCC 0.560x0.360x0.120 TBD TBD 
256K 32Kx 8 EDI8834CAXXLB 25-55 32 LCC 0.560x0.460x0.095 TBD TBD 
256K 32Kx 8 EDI8834CAXXMC 25-45 is SOJ 0.713x0.340x0.146 TBD TBD 
256K 32Kx 8 EDI8834CAXXRC 25-45 28 DIP, 0.3 1.378x0.300x0.173 TBD TBD 
256K 32Kx 8 EDI8834CAXXEB 25-55 28 DIP, 0.3 l .490x0.300x0.232 TBD TBD 
256K 32Kx 8 EDI8834CXXMC 30-45 28 SOI 0.713x0.340x0.146 165 5 
256K 32Kx 8 EDI8834CXXRC 30-45 28 DIP, 0.3 1.378x0.300x0.173 165 5 
256K 64Kx4 EDI8464CXXLB 35-55 28 LCC 0.560x0.360x0.120 120 5 
256K 64Kx4 EDI8464LPXXLB 35-55 28 LCC 0.560x0.360x0.120 120 2 500 
256K 64Kx4 EDI8464PXXLB 35-55 28 LCC 0.560x0.360x0.120 120 2 
256K 64Kx4 EDI8465CAXXMC 25-35 24 SOJ 0.638x0.340x0.146 150 5 
256K 64Kx4 EDI8465CAXXRC 25-35 24 DIP 0.3 l. l 75x0.300x0.173 150 5 
256K 64Kx4 EDI8465CBXXFB 15-25 28 Flatpack 0.740x0.420x0.130 TBD TBD 
256K 64Kx4 EDI8465CBXXLB 15-25 28 LCC 0.560x0.360x0.120 TBD TBD 
256K 64Kx4 EDI8465CBXXMC 15-25 24 SOJ 0.638x0.340x0.146 TBD TBD 
256K 64Kx4 EDI8465CBXXQB 15-25 24 DIP,0.3 I .280x0.300x0.200 TBD TBD 
256K 64Kx4 EDI8465CBXXRC 15-25 24 DIP, 0.3 l.175x0.300x0.173 TBD TBD 
256K 64Kx4 EDI8465CXXFB 35-55 28 Flatpack 0.740x0.420x0.130 120 10 
256K 64Kx4 EDI8465CXXQB 35-55 24 DIP, 0.3 I .280x0.300x0.200 120 10 
256K 64Kx4 EDI8465LPXXFB 35-55 28 Flatpack 0.740x0.420x0.130 100 3 500 
256K 64Kx4 EDI8465LPXXQB 35-55 24 DIP,0.3 1.280x0.300x0.200 100 3 500 
256K 64Kx4 EDI8465PXXFB 35-55 28 Flatpack 0.740x0.420x0.130 100 3 
256K 64Kx4 EDI8465PXXQB 35-55 24 DIP,0.3 1.280x0.300x0.200 100 3 
256K 64Kx4 EDI8466CAXXLB 25-55 28 LCC 0.560x0.360x0.120 TBD TBD 
256K 64Kx4 EDI8466CAXXEB 25-55 28 DIP, 0.3 1.490x0.300x0.232 TBD TBD 
256K 64Kx4 EDI8466CAXXMC 25-55 28 SOJ 0.713x0.3:40x0.146 TBD TBD 
256K 64Kx4 EDI8466CAXXRC 25-55 28 DIP,0.3 1.378x0.300x0.173 TBD TBD 
256K 64Kx4 EDI8466CBXXLB 15-25 28 LCC 0.560x0.360x0.120 TBD TBD 
256K 64Kx4 EDI8466CBXXMC 15-25 28 SOJ 0.713x0.340x0.146 TBD TBD 
256K 64Kx4 EDI8466CBXXRC 15-25 28 DIP,0.3 l.378x0.300x0.173 TBD TBD 
256K 64Kx4 EDI8466CBXXQB 15-25 28 DIP, 0.3 0.910x0.300x0.160 TBD TBD 
256K 256Kx 1 EDI81256CXXFB 35-55 28 Flat pack 0.740x0.420x0.130 120 3 
256K 256Kx I EDI81256CXXLB 35-55 28 LCC 0.560x0.360x0.120 120 3 
256K 256Kx 1 EDI81256CXXQB 35-55 24 DIP, 0.3 1.280x0.300x0.200 120 3 
256K 256Kx I EDI81256LPXXFB 35-55 28 Flatpack 0.740x0.420x0.130 100 1.5 500 
256K 256Kx 1 EDI81256LPXXLB 35-55 28 LCC 0.560x0.360x0.120 100 1.5 500 
256K 256Kx 1 EDI81256LPXXQB 35-55 24 DIP, 0.3 1.280x0.300x0.200 100 1.5 500 
256K 256Kx I EDI81256PXXFB 35-55 28 Flatpack 0.740x0.420x0.130 100 1.5 
256K 256Kx 1 EDI81256PXXLB 35-55 28 LCC 0.560x0.360x0.120 100 1.5 
256K 256Kx 1 EDI81256PXXQB 35-55 24 DIP, 0.3 I .280x0.300x0.200 100 1.5 
256K 256Kx I EDI81256CAXXFB 25-30 28 Flatpack 0.740x0.420x0.130 140 10 
256K 256Kx 1 EDI81256CAXXLB 25-30 28 LCC 0.560x0.360x0.120 140 10 
256K 256Kx 1 EDI81256CAXXQB 25-30 24 DIP,0.3 1.280x0.300x0.200 140 10 
256K 256Kx 1 EDI81256LPAXXFB 25-30 28 Flatpack 0.740x0.420x0.130 140 2 500 
256K 256Kx 1 EDI81256LPAXXLB 25-30 28 LCC 0.560x0.360x0.120 140 2 500 
256K 256Kx l EDI81256LPAXXQB 25-30 24 DIP,0.3 l .280x0.300x0.200 140 2 500 
256K 256Kx 1 EDI81256PAXXFB 25-30 28 Flatpack 0.740x0.420x0.130 140 2 
256K 256Kx 1 EDI81256PAXXLB 25-30 28 LCC 0.560x0.360x0.120 140 2 
256K 256Kx 1 EDI81256PAXXQB 25-30 24 DIP, 0.3 l .280x0.300x0.200 140 2 

See complete data on all of the products shown here in the EDI Memory Data Book '91, Available Now! 
Electronic Designs Inc., 42 South Street• Hopkinton, MA 01748 USA•(508)435-2341•FAX (508)4356302 

Electronic Designs Europe Ltd. •Shelley House, The Avenue• Lightwater, Surrey GU18 5RF 
United Kingdom• 0276 72637 •FAX: 0276 73748 •TELEX: 858325 
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~EDI Solid SRAM Performance Electronic Designs Inc.------------------------------------
Density Org. Part No. Speeds Package Description Max Current Consumption 

Range No. Style Dimensions ICC1 ICC3 IDR 
ns Pins LxWxH(in.) mA mA µA 

256K 256Kx 1 EDI81257CAXXMC 25-35 24 SOJ 0.638x0.340x0. l 46 150 5 
256K 256Kx 1 EDI81257CAXXRC 25-35 24 DIP, 0.3 l.175x0.300x0.173 150 5 
256K 256Kx 1 EDI81257CBXXFB 15-25 28 Flatpack 0.740x0.420x0.130 TBD TBD 
256K 256Kx 1 EDI81257CBXXLB 15-25 28 LCC 0.560x0.360x0.120 TBD TBD 
256K 256Kx 1 EDI81257CBXXMC 15-25 24 SOJ 0.638x0.340x0.146 TBD TBD 
256K 256Kx 1 EDI81257CBXXQB 15-25 24 DIP, 0.3 1.280x0.300x0.200 TBD TBD 
256K 256Kx 1 EDI81257CBXXRC 15-25 24 DIP, 0.3 l.175x0.300x0.173 TBD TBD 
512K 64Kx8 EDI8M864CXXCB 45-150 32 DIP Module, 0.6 1.616x0.600x0.230 95 3 
512K 64Kx8 EDI8M864CXXCC 45-150 32 DIP Module, 0.6 1.616x0.600x0.230 95 3 
lMeg 64Kx16 EDH816H64CXXC 35-55 40 DIP Module, 0.9 2.200x0. 900x0.270 1380 250 
lMeg 64Kxl6 EDH816H64CXXCMHR 35-70 40 DIP Module, 0.9 2.200x0.900x0.270 1380 250 
lMeg 64Kxl6 EDI8Fl664CAXXM6C 25-45 40 DIP Module, 0.6 2.200x0.600x0.405 TBD TBD 
lMeg 64Kxl6 EDI8Fl664CAXXMSC 25-45 40 SIP Module 4.035x0.180x0.675 TBD TBD 
lMeg 64Kxl6 EDI8Fl 664CXXPC 85-150 40 DIP Module, 0.6 2.020x0.705x0.275 195 8 
lMeg 64Kxl6 EDI8Ml664CXXCC 45-100 40 DIP Module, 0.6 2.020x0.600x0.320 195 15 
lMeg 64Kxl6 EDI8M1664CXXCB 45-70 40 DIP Module, 0.6 2.020x0.600x0.320 280 30 
lMeg 64Kx16 EDI8Ml664CXXCB 85-100 40 DIP Module, 0.6 2.020x0.600x0.320 195 15 
lMeg 64Kxl6 EDI8Ml664LPXXCB 85-100 40 DIP Module, 0.6 2.020x0.600x0.320 195 15 2500 
lMeg 64Kx16 EDI8M1664PXXCB 85-100 40 DIP Module, 0.6 2.020x0.600x0.320 195 15 
lMeg 128Kx8 EDI88128CXXCB* 70-100 32 DIP,0.6 l .616x0.600x0.155 95 5 
lMeg 128Kx8 EDI88128CXXCM* 35-55 32 DIP,0.6 l .616x0.600x0.155 150 10 
lMeg 128Kx8 EDI88128CXXFB* 70-100 32 Flatpack 0.830x0.420x0.125 95 5 
lMeg 128Kx8 EDI88128CXXFM* 35-55 32 Flatpack 0.830x0.420x0.125 150 10 
lMeg 128Kx8 EDI88128CXXLB* 70-100 32 LCC 0.840x0.405x0.096 95 5 
lMeg 128Kx8 EDI88128CXXLM* 35-55 32 LCC 0.840x0.405x0.096 150 10 
lMeg 128Kx8 EDI88128CXXNB* 70-100 32 CSOJ 0.840x0.440x0.155 95 5 
lMeg 128Kx8 EDI88128CXXNM* 35-55 32 CSOJ 0.840x0.440x0.155 150 10 
lMeg 128Kx 8 EDI88128CXXTB* 70-100 32 DIP, 0.4 l .616x0.400x0.155 95 5 
lMeg 128Kx8 EDI88128CXXTM* 35-55 32 DIP,0.4 l .616x0.400x0.155 150 10 
lMeg 128Kx8 EDI88128CXXZB* 70-100 32 ZIP l .82x0.125x0.500 95 5 
lMeg 128Kx8 EDI88128CXXZM* 35-55 32 ZIP 1.82x0.125x0.500 150 10 
lMeg 128Kx 8 EDI88128LPXXCB* 70-100 32 DIP, 0.6 l .616x0.600x0.155 95 1 400 
lMeg 128Kx8 EDI88128LPXXCM* 35-55 32 DIP,0.6 l .616x0.600x0.155 150 1 750 
lMeg 128Kx8 EDI88128LPXXFB* 70-100 32 Flatpack 0.830x0.420x0.125 95 1 400 
lMeg 128Kx8 EDI88128LPXXFM* 35-55 32 Flatpack 0.830x0.420x0.125 150 1 750 
lMeg 128Kx8 EDI88128LPXXLB* 70-100 32 LCC 0.840x0.405x0.096 95 1 400 
lMeg 128Kx8 EDI88128LPXXLM* 35-55 32 LCC 0.840x0.405x0.096 150 1 750 
lMeg 128Kx8 EDI88128LPXXNB* 70-100 32 CSOJ 0.840x0.440x0.155 95 1 400 
lMeg 128Kx8 EDI88128LPXXNM* 35-55 32 CSOJ 0.840x0.440x0.155 150 1 750 
lMeg 128Kx8 EDI88128LPXXTB* 70-100 32 DIP,0.4 1.616x0.400x0.155 95 1 400 
lMeg 128Kx8 EDI88128LPXXTM* 35-55 32 DIP,0.4 1.616x0.400x0.155 150 1 750 
lMeg 128Kx8 EDI88128LPXXZB* 70-100 32 ZIP 1.82x0.125x0.500 95 1 400 
lMeg 128Kx8 EDI88128LPXXZM* 35-55 32 ZIP 1.82x0.125x0.500 150 1 750 
lMeg 128Kx8 EDI88128PXXCB* 70-100 32 DIP,0.6 1.616x0.600x0.155 95 1 
lMeg 128Kx8 EDI88128PXXCM* 35-55 32 DIP,0.6 1.616x0.600x0.155 150 1 
lMeg 128Kx8 EDI88128PXXFB* 70-100 32 Flatpack 0.830x0.420x0.125 95 1 
lMeg 128Kx8 EDI88128PXXFM* 35-55 32 Flatpack 0.830x0.420x0.125 150 1 
lMeg 128Kx8 EDI88128PXXLB* 70-100 32 LCC 0.840x0.405x0.096 95 1 
lMeg 128Kx8 EDI88128PXXLM* 35-55 32 LCC 0.840x0.405x0.096 150 1 
lMeg 128Kx8 EDI88128PXXNB* 70-100 32 CSOJ 0.840x0.440x0.155 95 1 
lMeg 128Kx8 EDI88128PXXNM* 35-55 32 CSOJ 0.840x0.440x0.155 150 1 
lMeg 128Kx 8 EDI88128PXXTB* 70-100 32 DIP, 0.4 1.616x0.400x0.155 95 1 
lMeg 128Kx 8 EDI88128PXXTM* 35-55 32 DIP, 0.4 1.616x0.400x0.155 150 1 
lMeg 128Kx8 EDI88128PXXZB* 70-100 32 ZIP 1.82x0.125x0.SOO 95 1 
lMeg 128Kx8 EDI88128PXXZM* 35-55 32 ZIP 1.82x0.125x0.500 150 1 
*Also available with Dual Chip Enable as ED188130CILPIP 

See complete data on all of the products shown here in the EDI Memory Data Book '91, Available Now! 
Electronic Designs Inc., 42 South Street• Hopkinton, MA 01748 USA•(508}435-2341•FAX (508)4356302 

Electronic Designs Europe Ltd. •Shelley House, The Avenue• Lightwater, Surrey GU18 5RF 
United Kingdom • 0276 72637 • FAX: 0276 73748 •TELEX: 858325 

©IC MASTER 1991 When contacting suppliers, say you saw it in IC MASTER 3387 

0 
.5 
en 
c: 
Cl 
'(ii 
Q) 

Cl 
0 ·c: 
e 
~ 
[j 



0 c: 
(/) 
c: 
Cl ·w 
<ll 
0 
0 ·c: 
e 
0 
<ll 
iii 

~EDI Committed to Memory 
Electronic Designs Inc.-------------------------------------

Density Org. Part No. Speeds Package Description Max Current Consumption 
Range No. Style Dimensions ICC1 ICC3 IDR 

ns Pins LxWxH(in.) mA mA µA 

lMeg 128Kx8 EDI88130CSXXCBt 25-55 32 DIP, 0.6 1.616x0.600x0.155 150 10 

lMeg 128Kx 8 EDI88130CSXXFBt 25-55 32 Flatpack 0.830x0.420x0.125 150 10 
lMeg 128Kx 8 EDI88130CSXXHct 20-55 32 DIP, 0.4 1.616x0.300x0.160 150 10 
lMeg 128Kx8 EDI88130CSXXLB t 25-55 32 LCC 0.840x0.405x0.()C)6 150 10 
lMeg 128Kx 8 EDI88130CSXXMCt 20-55 32 SOJ 0.826x0.440x0.142 150 10 
lMeg 128Kx 8 EDI88130CSXXNBt 25-55 32 CSOJ 0.840x0.440x0.155 150 10 
lMeg 128Kx 8 EDI88130CSXXTB t 25-55 32 DIP, 0.4 1.616x0.400x0.155 150 10 
lMeg 128Kx 8 EDI88130CSXXZBt 25-55 32 ZIP 1.82x0.125x0.500 150 10 
lMeg 128Kx 8 EDI88130CSXXZct 20-55 32 ZIP 1.82x0. l 25x0.500 150 10 
lMeg 128Kx 8 EDI88130LPSXXCBt 25-55 32 DIP, 0.6 1.616x0.600x0.155 150 1 750 
lMeg 128Kx8 EDl88130LPSXXFBt 25-55 32 Flatpack 0.830x0.420x0.125 150 1 750 
lMeg 128Kx8 EDI88130LPSXXLBt 25-55 32 LCC 0.840x0.405x0.()C)6 150 1 750 
lMeg 128Kx 8 EDI88130LPSXXNB t 25-55 32 CSOI 0.840x0.440x0.155 150 1 750 
lMeg 128Kx8 EDI88130LPSXXTBt 25-55 32 DIP, 0.4 1.616x0.400x0.155 150 1 750 
!Meg 128Kx8 EDI88130LPSXXZBt 25-55 32 ZIP 1.82x0.125x0.500 150 I 750 
!Meg 128Kx 8 EDI88!30PSXXCBt 25-55 32 DIP, 0.6 l .616x0.600x0.155 150 1 
lMeg 128Kx 8 EDI88130PSXXFBt 25-55 32 Flatpack 0.830x0.420x0.125 150 1 
!Meg 128Kx8 EDI88130PSXXLBt 25-55 32 LCC 0.840x0.405x0.()C)6 150 I 
lMeg 128Kx8 EDI88!30PSXXNBt 25-55 32 CSOJ 0.840x0.440x0.155 150 I 
lMeg 128Kx8 EDI88130PSXXTBt 25-55 32 DIP, 0.4 1.616x0.400x0.155 150 1 
!Meg 128Kx8 EDI88130PSXXZBt 25-55 32 ZIP l.82x0.125x0.500 150 I 
lMeg 128Kx8 EDI8F8128CXXM6C* 35-70 32 DIP Module, 0.6 1.770x0.600x0.365 220 20 
lM~ 128Kx 8 EDI8F8128CXXB4C* 35-70 32 DIP Module, 0.4 ! .605x0.467x0.265 220 20 
lMeg 128Kx8 EDI8M8128CXXCC* 45-150 32 DIP Module, 0.6 1.616x0.600x0.275 210 20 
lMeg 128Kx 8 EDI8M8128CXXCB* 45-70 32 DIP Module, 0.6 l.616x0.600x0.275 210 20 
lMeg 128Kx 8 EDI8M8128CXXCB* 80-150 32 DIP Module, 0.6 l.616x0.600x0.275 95 3 
lMeg 128Kx 8 EDI8M8128LPXXCB* 80-150 32 DIP Module, 0.6 l.616x0.600x0.275 95 0.9 500 
lMeg 128Kx 8 EDI8M8128PXXCB* 80-150 32 DIP Module, 0.6 l.616x0.600x0.275 95 0.9 
!Meg 256Kx4 EDI84256CSXXHC 20-35 28 DIP, 0.4 1.378x0.400x0.185 150 10 
lMeg 256Kx4 EDI84256CSXXMC 20-35 28 SOI 0.736x0.440x0.142 150 10 
!Meg 256Kx4 EDI84256CSXXTB 25-55 28 DIP, 0.4 1.416x0.400x0.055 150 10 
lMeg 256Kx4 EDI84256CSXXFB 25-55 28 Flatpack 0.740x0.420x0.130 150 10 
!Meg 256Kx4 EDI84256CSXXLB 25-55 28 LCC 0.740x0.405x0.()C)6 150 10 
lMeg 256Kx4 EDI84256CSXXNB 25-55 28 CSOI 0.740x0.440x0.155 150 10 
lMeg 256Kx4 EDI84256LPSXXTB 25-55 28 DIP, 0.4 l.416x0.400x0.055 150 1 750 
!Meg 256Kx4 EDI84256LPSXXFB 25-55 28 Flatpack 0.740x0.420x0.130 150 1 750 
lMeg 256Kx4 EDI84256LPSXXLB 25-55 28 LCC 0.740x0.405x0.()C)6 150 1 750 
lMeg 256Kx4 EDI84256LPSXXNB 25-55 28 CSOJ 0.740x0.440x0.155 150 1 750 
!Meg 256Kx4 EDI84256PSXXTB 25-55 28 DIP, 0.4 l.416x0.400x0.055 150 1 
lMeg 256Kx4 EDI84256PSXXFB 25-55 28 Flatpack 0.740x0.420x0.130 150 1 
lMeg 256Kx4 EDI84256PSXXLB 25-55 28 LCC 0.740x0.405x0.()C)6 150 1 
lM~ 256Kx4 EDI84256PSXXNB 25-55 28 CSOI 0.740x0.440x0.155 150 1 
lMeg 256Kx4 EDI84258CSXXHC 20-35 32 DIP, 0.4 l.616x0.300x0.160 TBD TBD 
lMeg 256Kx4 EDI84258CSXXMC 20-35 32 SOI 0.826x0.440x0.142 TBD TBD 
lMeg 256Kx4 EDI84258CSXXNB 25-55 32 CSOI 0.840x0.440x0.155 TBD TBD 
!Meg 256Kx4 EDI84258CSXXTB 25-55 32 DIP, 0.4 l.616x0.400x0.060 TBD TBD 
1\.,f,., ... 256Kx4 EDI84258LPSXXNB 25-55 32 CSOJ 0.840x0.440x0. i55 TBD TBD .&.1'U.'""5 

lMeg 256Kx4 EDI84258LPSXXTB 25-55 32 DIP, 0.4 l.616x0.400x0.060 TBD TBD 
lMeg 256Kx4 EDI84258PSXXNB 25-55 32 CSOI 0.840x0.440x0.155 TBD TBD 
!Meg 256Kx4 EDl84258PSXXTB 25-55 32 DIP, 0.4 l.616x0.400x0. !55 TBD TBD 
!Meg 256Kx4 EDl8F4258CXXMSC 20-70 30 SIP Module 3.000x0.190x0.560 480 40 
lMeg 256Kx4 EDI8M4257CXXC4B 35-70 28 DIP Module, 0.4 1.414x0.459x0.337 480 40 
!Meg 256Kx4 EDI8M4257CXXC4C 35-70 28 DIP Module, 0.4 l.414x0.459x0.337 480 40 

tAlso available with Single Chip Enable as EDI88128CS!LPS!PS 
*Also available with Dual Chip Enable as EDIBF!M8130 

See complete d~ta on all of the products shown here in the EDI Memory Data Book '91, Available Now! 
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~EDI Solid SRAM Performance Electronic Detigns Inc.----------------------------------
Density Org. Part No. Speeds Package Description Max Current Consulll>tion 

Range No. Style Dimensions ICC1 ICC3 IDR 
ns Pins LxWxH(in.) mA mA µA 

lMeg lMx 1 EDIS 11024CSXXHC 20-35 28 DIP, 0.4 l.378x0.400x0.185 TBD TBD 
lMeg lMx 1 EDIS 11024CSXXLB 25-35 28 LCC 0.740x0.405x0.0<J6 TBD TBD 
lMeg lMx 1 EDI811024CSXXMC 20-35 28 SOJ 0.736x0.440x0. l 42 TBD TBD 
lMeg lMx 1 EDIS 11024CSXXNB 25-35 28 CSOJ 0.740x0.440x0.155 TBD TBD 
lMeg lMx 1 EDIS 11024CSXXTB 25-35 28 DIP, 0.4 l.416x0.400x0.115 TBD TBD 
I Meg lMx 1 EDI8Ml 1024CXXC4C 35-70 28 DIP Module, 0.4 1.595x0.461x0.276 210 30 
lMeg lMx 1 EDI8Ml 1024CXXC4M 35-70 28 DIP Module, 0.4 l .595x0.46 lx0.276 210 30 
2Meg 64Kx32 EDI8F3264CXXMZC 20-55 64 ZIP Module 3.660x0.330x0.530 980 25 
2Meg 64Kx32 EDI8M3264CXXC6B 35-55 64 DIP Module, 0.6 3.010x0.600x0.270 TBD TBD 
2Meg 64Kx32 EDI8M3264CXXC6C 35-55 64 DIP Module, 0.6 3.010x0.600x0.270 TBD TBD 
2Meg 256Kx 8 EDI8F8257CXXBPC 85-150 32 SOICModule 0.825x0.535x0.230 90 5 
2Meg 256Kx 8 EDI8F8257LPXXBPC 85-150 32 SOICModule 0.825x0.535x0.230 90 0.4 125 
2Meg 256Kx 8 EDI8F8257PXXBPC 85-150 32 SOICModule 0.825x0.535x0.230 90 0.4 
2M~ 256Kx 8 EDI8F8258CXXMZC 20-45 (j() ZIP Module 3.460x0.350x0.535 TBD TBD 
2Meg 256Kx 8 EDI8F8259CXXM6C 25-55 32 DIP Module, 0.6 l.(J()5x0.615x0.363 250 5 
2Meg 256Kx 8 EDI8M8256CXXC6C 70-150 32 DIP Module, 0.6 1.676x0.662x0.360 90 5 
2Meg 256Kx 8 EDI8M8256CXXC6B 80-150 32 DIP Module, 0.6 1.676x0.662x0.360 110 10 
2Meg 256Kx8 EDI8M8256CXXPC 70-150 32 DIP Module, 0.6 l.660x0.600x0.265 90 5 
2Meg 256Kx 8 EDI8M8256LPXXC6B 80-150 32 DIP Module, 0.6 1.676x0.662x0.360 110 10 
2Meg 256Kx 8 EDI8M8256PXXC6B 80-150 32 DIP Module, 0.6 l.676x0.662x0.360 90 5 1100 
2Meg 256Kx 8 EDI8M8257CXXC6B . 45-150 32 DIP Module, 0.6 1. 717x0.600x0.271 110 10 
2Meg 256Kx8 EDI8M8257CXXC6C 45-150 32 DIP Module, 0.6 1. 717x0.600x0.271 110 10 
2Meg 256Kx8 EDI8M8257CXXM6C 45-70 32 DIP Module, 0.6 1. 717x0.600x0.455 190 10 
2Meg 256Kx8 EDI8M8257CXXP6C 85-150 32 DIP Module, 0.6 l.717x0.678x0.317 90 5 
2Meg 256Kx 8 EDI8M8257LPXXC6B 85-150 32 DIP Module, 0.6 1. 717x0.(J()Ox0.27 l 110 5 850 
2Meg 256Kx8 EDI8M8257LPXXP6C 85-150 32 DIP Module, 0.6 1.717x0.678x0.3 l 7 90 0.4 125 
2Meg 256Kx8 EDI8M8257PXXC6B 85-150 32 DIP Module, 0.6 l.717x0.(J()Ox0.27 l 110 5 
2Meg 256Kx8 EDI8M8257PXXP6C 85-150 32 DIP Module, 0.6 l.717x0.678x0.317 90 0.4 
4Meg 256Kxl6 EDI8Fl6257CXXM6C 35-55 40 DIP Module, 0.6 2.020x0.(i()Ox0.405 TBD TBD TBD 
4M~ 256Kxl6 EDI8Fl6257CXXMSC 35-55 40 SIP Module 4.035x0.675x0. l 80 TBD TBD TBD 
4Meg 256Kxl6 EDI8Ml6256CXXC9B 25-70 48 DIP Module, 0.9 2.405x0.900x0.312 2000 160 
4M~ 256Kxl6 EDI8Ml6256CXXC9C 25-70 48 DIP Module, 0.9 2.405x0.900x0.312 2000 160 
4Meg 256Kxl6 EDI8Ml6257CXXC6B 35-55 40 DIP Module, 0.6 2.lOOxO.(J()Ox0.335 TBD TBD TBD 
4M~ 256Kxl6 EDI8Ml6257CXXC6C 35-55 40 DIP Module, 0.6 2.lOOxO.(J()()x0.335 TBD TBD TBD 
4Meg 512Kx 8 EDI8F8512CXXB6C 85-150 32 DIP Module, 0.6 l .655x0.(J()Ox0.262 110 5 
4Meg 512Kx8 EDI8F8512CXXBSC 85-150 36 SIP Module 4.025x0.575x0.150 110 5 
4Meg 512Kx 8 EDI8F8512LPXXB6C 85-150 32 DIP Module, 0.6 l.655x0.600x0.262 110 0.4 125 
4Meg 512Kx 8 EDI8F8512PXXB6C 85-150 32 DIP Module, 0.6 l .655x0.600x0.262 110 0.4 
4Mll&_ 512Kx8 EDI8F8513CXXMSC 45-70 36 SIP Module 4.025x0.895x0.430 550 80 
4Meg 512Kx8 EDI8M8512CXXC6B 45-70 32 DIP Module, 0.6 l.717x0.600x0.405 210 20 
4Meg 512Kx8 EDI8M8512CXXC6B 85-150 32 DIP Module, 0.6 l.717x0.600x0.405 110 10 
4Meg 512Kx 8 EDI8M8512CXXC6C 45-150 32 DIP Module, 0.6 l.717x0.600x0.405 210 20 
4Meg 512Kx 8 EDI8M8512CXXC6C 85-150 ~2 DIP Module, 0.6 1.717x0.600x0.405 110 10 
4Meg 512Kx 8 EDI8M8512CXXM6C 45-70 32 DIP Module, 0.6 l.717x0.600x0.455 190 10 
4Meg 512Kx 8 EDI8M8512CXXP6C 85-150 32 DIP Module, 0.6 l .717x0.678x0.405 110 5 
4Meg 512Kx8 EDI8M8512LPXXC6B 85-150 32 DIP Module, 0.6 l .717x0.600x0.405 110 5 850 
4Meg 512Kx 8 EDI8M8512LPXXP6C 85-150 32 DIP Module, 0.6 l.717x0:678x0.405 110 0.4 125 
4Meg 512Kx 8 EDI8M8512PXXC6B 85-150 32 DIP Module, 0.6 l.717x0.600x0.405 110 5 
4Meg 512Kx 8 EDI8M8512PXXP6C 85-150 32 DIP Module, 0.6 l.717x0.678x0.405 110 0.4 
8Meg 256Kx32 EDI8F32256CXXMZC 25-55 64 ZIP Module 3.660x0.340x0.570 TBD TBD 
8Meg 256Kx32 EDI8M32256CXXC6B 35-55 60 DIP Module, 0.6 3.150x0.600x0.270 TBD TBD 
SM~ 256Kx32 EDI8M32256CXXC6C 35-55 (i() DIP Module, 0.6 3.150x0.(J()Ox0.270 TBD TBD 
8Meg 1Mx8 EDI8F81024CXXBSC 85-150 36 SIP Module 4.025x0.200x0.575 TBD TBD 

See complete data on all of the products shown here in the EDI Memory Data Book '91, Available Now! 
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~EDI Committed to Memory 
Electronic Designs Inc. 

Introducing EDl's Newest Product Family: 
Synchronous Static RAMs 

Synchronous SRAMs make the system design job 
easier by pulling system glue logic onto the memory 
chip. They combine traditional SRAM operations 
with lnpuVOutput Resisters/Latches and on-chip 
write timing circuitry. This relieves many of the 
critical timing problems that the system designer 

Density Org. Part No. Speeds 
Range No. 

ns Pins 
256K 16Kxl6 EDl28160CXXAC 17-25 52 
256K 16Kxl6 EDl28165CXXAC 17-25 52 
256K 64Kx4 EDI2840CXXMC 15-25 28 
256K 64Kx4 EDI2841CXXMC 15-25 32 
256K 64Kx4 EDl2842CXXMC 15-25 28 
256K 64Kx4 EDl2843CXXMC 15-25 32 
!Meg 64Kxl8 EDl2018XCXXAC 15-25 52 
lMeg 128Kx9 EDI209XCXXMC 15-25 TBD 
!Meg 128Kx9 EDI209XCXXXC 15-25 TBD 
!Meg 256Kx4 EDI204XCXXHC 15-25 36 
lMeg 256Kx4 EDl204XCXXMC 15-25 36 

faces. Because of the much tighter coupling be
tween registers/timing circuits and the memory ~self, 
system cycle time can be brought much closer to 
memory access time. This can produce system 
throughput improvements of 30-40% for the same 
speed grade of memory. 

Package Description Max Current Consumption 
Style Dimensions · ICCA ISB 

JPro~secft_ LxWxHJ!nJ_ rnA mA 
PLCC 0.795x0.795x0.180 360 80 
PLCC 0.795x0. 795x0. l 80 360 \ 80 
SOJ 0.730x0.340x0.148 170 
SOJ 0.830x0;340x0.148 170 
SOJ 0.730x0.340x0.148 170 
SOJ 0.830x0.340x0. l 48 170 

PLCC 0.795x0. 795x0. l 80 TBD 
SOJ TBD TBD 
DIP TBD TBD 

DIP,0.4 TBD TBD 
SOJ TBD TBD 

The Industry's Fastest High Density 
MIL-STD-883, Paragraph 1.2.1 Compliant 

Dynamic RAMs 
In response to the need of our military customers ,....--------------------. 

for high-performance, MIL-STD-883 compliant 
DRAMs, Electronic Designs offers the fastest mega
bit density devices in the widest selection of pack
age styles available in the industry today. 

We also anticipate that we will be first to market, 
again, with the MIL-STD-883 compliant four mega
bit density products. 

EDI'S Military DRAM Package Options 

Density Org. Part No. Speeds 
Range No. 

ns Pins 
!Meg 256Kx4 EDI44256CX:XNB 70-150 ·20126 
lMeg 256Kx4 EDl44256CXXQB 70-150 20 
lMeg 256Kx4 EDI44256CXXZB 70-150 20 
lMeg lMxl EDI4 l l 024CXXFB 70-150 20 
!Meg lMxl EDI4 l l 024CXXNB 70-150 20/26 
lMeg lMxl EDI411024CXXQB 70-150 18 
lMe lMxl EDI4 l l 024CXXZB 70-150 20 
4Meg 1Mx4 EDI441024CXXNB 80-150 20/26 
4Meg 1Mx4 EDI441024CXXQB 80-150 20 
4Meg 4Kxl EDI414096CXXNB 80-150 20/26 
4Meg 4Kxl EDI414096CXXQB 80-150 20 

Package Description Max Current Consu111>tion 
Style Dimensions ICC1 ICC3 ICC4 

LxWxH in. mA mA mA 
CSOJ 0.683x .344x0.150 80-55 80-55 70-35 

DIP, 0.3 l.010x0.300x0.160 80-55 80-55 70-35 
ZIP l .07x0.125x0.455 80-55 80-55 70-35 

Flatpack 0.682x0. l 15x0.336 80-55 80-55 70-35 
CSOJ 0.683x0.344x0.150 80-55 80-55 70-35 

DIP, 0.3 0.900x0.300x0. l 60 80-55 80-55 70-35 
ZIP 1.07x0,125x0.455 80-55 80-55 70-35 

CSOJ 0.683x0.344x0.150 TBD TBD TBD 
ZIP l .07x0.125x0.455 TBD TBD TBD 

CSOJ 0.683x0.344x0.150 TBD TBD TBD 
ZIP l .07x0.125x0.455 TBD TBD TBD 

See complete data on all of the products shown here in the EDI Memory Data Book '91, Available Now! 
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XR-2400 V.22bis Modem 

XR-2402A V.22bis High 
Performance AFE 

XR-2321 V.23N.21 Modem 

R ... the analog plufcompany 

EXAR V.22bis Chip Set 

PIN DESCRIPTION 

VDD 

The XR-2400 Chip Set is designed to 
provide the complete modem function for 
V.22 bis (2400 BPS) type moderns. The chip 
set consists of the XR-2401 DSP Modern 
Signal Processor and the XR-2402 Analog 
Front End (AFE) with rnicrocontroller 
interface. The XR-2400 set also supports 
Bell 212A (1200/300 BPS) and CCITT V.22 
(1200 BPS) modes for a Bell/CCITT 
compatible system. 

A21PA2 
TXCLI( XR-2402 

AO/PAO 

"""" ft!!" 

CLKOUl 

lQICUllN 

"" .. 
"' 

"" 011 4 

"" 003 

00< 

DOS 

07 

PA< 

PM 

111'11" 
llm" -v 00 

PAO 

Pl\10 

PA11 

00 

D• 

D< 
06 ___ __,,... 

OS 

The XR-2402A High Performance AFE 
(Analog Front End) is designed to directly 
interface to the XR-2401 DSP Modern Signal 
Processor to provide the complete V.22bis 
2400 BPS modern function. The XR-2401 is 
described in detail on the XR-2400 
datasheet. 

EXAR V.23N.21 Modem IC 

The XR-2321 is a single-chip asynchronous 
continuous phase FSK (Frequency Shift 
Keying) mode modern. Half or full duplex 
operation is possible over general switched 
network or leased line conditions. Modern 
functions and modes are selected through 
micro-controller bus structured interfaces. It 
is rnrnpatible with the CCITT 
recommended standards for V.21 and V.23 
type modems. 

Voo ~ 
TXCLK ~ 
Rx600 3 

AxCLK 
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R .. .the analog plus company 

EXAR V.42/V.42bis/MNP5 Modem Controllers 

XR-2942 Fax/Data Microcontroller 

XR-2943 Fax/Data Microcontroller 
with V.42bis 

XR-2442 V.42/MNP® Micro
controller 

XR-2443 V.42/MNP® Micro
controller with V.42bis 

XR-2403B MNP® Microcontroller 

The XR-2942 is a dedicated microcontroller 
that provides command control for the XR-
2900 Fax/Data modem chip set. The XR-
2942 provides control for CCITT 
recommended V.42 error detection, 
including LAPM and MNP 2-4 protocols, 
with MNP class 5 data compression 
included for greater compatibility. Also 
supported is the CLASS 2 (EIA2388) 
standard 'AT +F' extended command set. 

The XR-2943 is a dedicated microcontroller 
that provides command control for the XR-
2900 Fax/Data modem chip set. The XR-
2943 provides control for CCITT 
recommended V.42 error detection, 
including LAPM and MNP 2-4 protocols, 
with V.42bis MNP class 5 data compression 
included for greater compatibility. Also 
supported is the TR.29 class 2 (EIA 2388) 
standard 'AT+F' extended command set. 

The XR-2442 is a dedicated microcontroller 
that provides command control for the XR-
2400 V.22bis modem chip set. The XR-2442 
provides control for CCITT recommended 
V.42 error correction, including LAPM and 
MNP 2-4 protocols, with MNP class 5 data 
compression included for greater 
compatibility. Also supported are the 
standard 'AT' commands. 

The XR-2443 is a dedicated microcontroller 
that provides command control for the XR-
2400 V.22bis modem chip set. The XR-2443 
provides control for CCITT recommended 
V.42 error correction, including LAPM and 
MNP 2-4 protocols, with V.42bis BTLZ I 
MNP 5 data compression. Also supported 
is the complete AT command set and 
registers used to control these functions. 

The XR-24038 is a dedicated microcontroller 
programmed to provide 'AT' and MNP 
command control for the XR-2400 V.22bis 
modem chip set. Coupled with the XR-2400 
a modem supporting MNP (Microcom 
Networking Protocol) class 2-5 operation is 
easily implemented. The lower classes of 
MNP (2-4) ensure error free operation, while 
class 5 adds data compression which 
basically doubles (4800 BPS) data 
throughput. 

Pin Descriptions 

P1.0 

P1.1 

P1.3 

P1.4 
P1.5 

P1.7 

AST 

INT1 

TC 

T1 

Wi'i 

P0.3 
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R ... the analog pluSCompany 

EXAR V.29N.22bis Fax/Data Combo 

XR-2900 Fax/Data Modem 
Chip Set 

XR-88C681I68C681 
CMOS Dual Channel 
UART (DUART) 

XR-82C684 
CMOS Quad Channel 
UART (QUART) 

The XR-2900 is a two chip set that provides 
the modem data pump function for 9600 
BPS half duplex/2400 BPS full duplex 
applications. The XR-2900 supplies all the 
functions for implementing a modem for 
facsimile or V.29 ·applications. Also 
included is a complete V.22 bis/DATA 
modem. 

EXAR DUART/QUART Products 

The EXAR Dual Universal Asynchronous 
Receiver and Transmitter (DUART) is a 
data communications device that provides 
two fully independent full duplex 
asynchronous communications channels in 
a single package. The DUART is designed 
for use in microprocessor based systems 
and may be used in a polled or interrupt 
driven environment. 

The EXAR Quad Universal Asynchronous 
Receiver and Transmitter (QUART) is a 
data communications device that provides 
four fully independent full duplex 
asynchronous communications channels in 
a single package. The QUART is designed 
for use in microprocessor based systems 
and may be used in a polled or interrupt 
driven environment. 

Pin Descriptions 
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A3- 6 -CEN 
IPO- 7 -RESET 
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RON- 9 32 -Xl/CLK 

RXDB- 10 31 -RXDA 
TXDB- 11 30 -TXDA 
OPl- 12 29 -OPO 
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01- 16 2~ -DO 
03- 17 24 -02 
05- 18 23 -04 
07- 19 22 -06 
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XR-T5690 Serial Tl Transceiver 

XR-T5691 Tl Receive Buffer 

XR-T5684 CMOS Digital Tl 
Line Interface 

•R ... the analog pluSCompany 

EXAR ISON Primary Rate Products 

The XR-T5690 is a monolithic CMOS IC 
designed to implement primary rate PCM 
(1.544 MHz) T-Carrier transmitter and 
receiver functions. It is intended to support 
193S framing (12 frame per superframe) 
and also 193E framing which is the 
extended superframe format (24 frames per 
superframe). Clear channel capability is 
provided by selection of appropriate zero 
suppression and signaling mode. 

The XR-T5691 is designed to synchronize 
receive loop-timed T-carrier data streams to 
system side timing. It is very flexible and 
allows interfacing of incoming data to 
parallel or serial TOM backplanes. It is 
implemented using low power CMOS 
technology and is available in a "skinny" 24 
lead plastic DIP & 24 pin PLCC packages. 
This device operates in conjunction with 
the XR-T5690 Framer and is capable of 
extracting, buffering and integrating ABCD 
Signaling. 

The XR-T5684 is a PCM line transceiver 
integrated circuit which is intended to 
interface the DSX-1 digital cross-connect. It 
combines both transmit and receive 
circuitry in a 28 pin package and performs 
the necessary physical layer interface 
requirements.This device is primarily 
designed for short loop applications (< -6 
dB) such as digital office environments. 
Internal pulse shaping circuit at the 
transmitter generates appropriate pulse 
shape at the DSX-1 cross connect for line 
lengths ranging from 0 to 655 feet. 

Pin Descriptions 

TMSYNC 1 40 VOO 

lFSYNC 2 39 RLOS 

TCLK J JB RFER 
TCHCLK 4 37 RBV 

TSER 5 36 RCL 

TMO 6 35 RNEG 

TSIGSEL 7 34 RPOS 
TSIGFR B 33 f1S'f 
TABCO 9 32 TEST 
TLINK 10 31 RSIGSEL 

TLCLK 11 30 RSIGFR 
TPOS 12 29 RABCO 

TNEG 13 28 RMSYNC 

INT 14 27 RFSYNC 
SOI 15 26 RSER 

SOO 16 25 RCHCLK 

CS 17 24 RCLK 

SCLK 1 B 23 RLCLK 

SPS 19 22 RUNK 

VSS 20 21 RYEL 
___ __,, 

XR-T!i691 

TCi.K 

-;?OS 

"'E<ll==3t;:l~::::;-"rl"T 
MC~E 

.R?OS 

R~EG 

RCLJ< 

PO 

XR-T5684 

EXAR Corporation 2222 Qume Drive, San Jose, Ca. 95161-9007 Ph.•408 • 434 • 6400 fax· 408 • 943 • 8245 
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Serial, Parallel and PLO E2 

Size Temp Ice Access Time Package Number 
(organization) Range (max/stby) (nS) 1 Type of Pins Features XL Product 

Parallel E2PROMs 

4K NMOS Parllel E'PROM 
XL 2804A 4K (512x8) s 80mA/40mA 250 PDIP 24 

16K NMOS T"'' E'PROM XL 2816A 16K (2Kx8) S,E 110mA/40mA 200 PDIP 24 
XL 2816A 16K (2Kx8) S,E 110mA/40mA 200 PLCC 32 
XL 2816A 16Kj2Kxsi_ S,E,M 110mA/40mA 200 CERDIP 24 
16K CMOS Parallel E'PROM 
XL 28C16A 16K (2Kx8) S,E 30mA/100µA 100 PDIP 24 
XL 28C16A 16K (2Kx8) S,E 30mA/100µA 100 PLCC 32 Data Polling 
XL 28C16A 16K (2Kx8) S,E 30mA/100µA 100 SOICJ 24 
XL 28C16A 16K J2Kx8l_ S,E,M 30mA/10Qil.A 100 CERDIP 24 
XL 28C16B 16K (2Kx8) S,E 30mA/100µA 100 PDIP 24 

Data Polling; XL 28C16B 16K (2Kx8) S,E 30mA/100µA 100 PLCC 32 
XL 28C16B 16K (2Kx8) S,E 30mA/100µA 100 SOICJ 24 16 byte page mode 
XL 28C16B 16Kj2Kxsi_ S,E,M 30mA/1 OQ!!.A 100 CERDIP 24 
16K High Sprd CMOS Parallel E2PROM Bipolar PROM Replacement: 
XL 46C15 16K (2Kx8) S,E 90mA/35mA 55 PDIP 24 Pin for Pin 
XL 46C15 16K (2Kx8) S,E 90mA/35mA 55 PDIP(P3) 24 
64K NMOS Parallel E'PROM 
XL 2864A 64K (8Kx8) S,E 100mA/50mA 250 PDIP 28 -

Data Polling; 
XL 2864A 64K (8Kx8) S,E 100mA/50mA 250 PLCC 32 32 byte page mode 
XL 2864A 64K (8Kx8) S,E 100mA/50mA 250 SOICJ 28 
XL 2864A 64K_(8Kxsi_ S,E,M 100mA/50mA 250 CERDIP 28 
XL 2865A 64K (8Kx8) S,E 100mA/50mA 250 PDIP 28 Page Mode; D.fila_Polling; XL 2865A 64K (8Kx8) S,E 100mA/50mA 250 PLCC 32 Ready/Busy XL 2865A 64K (8Kx8) S,E 100mA/50mA 250 SOICJ 28 32 byte page mode 
XL 2865A 64K (8Kx8) S,E,M 100mA/50mA 250 CERDIP 28 
64K CMOS Parallel E2PROM 
XL 28C64 64K (8Kx8) S,E 30mA/100µA 150 PDIP 28 Data Polling; 
XL 28C64 64K (8Kx8) S,E 30mA/100µA 150 PLCC 32 64 byte page mode 
XL 28C64 64K (8Kx8) S,E,M 30mA/100µA 150 CERDIP 28 
XL 28C64B 64K (8Kx8) S,E 30mA/100µA 150 PDIP 28 Software Mode Control XL 28C64B 64K (8Kx8) S,E 30mA/100µA 150 PDIP (P3) 28 64 byte Page Mode 
XL 28C64B 64K (8Kx8) S,E 30mA/100µA 150 PLCC 32 Industry Standard Interface 
XL 28C64B 64KJ_8Kx8l_ S,E,M 30mA/10Qg[I 150 CERDIP 28 
256K CMOS Parallel E'PROM Software Mode Control 
XL 28C256 l 256K (32Kx8) S,E 30mA/100µA 150 PDIP 28 64 byte Page Mode 
XL 28C256 256K (32Kx8) s.i:: 30mA/100µA 150 PLCC 32 Industry Standard Interface 
XL 28C256 256K (32Kx8) S,E,M 30mA/100µA 150 CERDIP 28 

Flash E2PROMs 

XL 28F256 256K (32Kx8) S,E 25mA/100µA 120 PDIP 28 
XL 28F256 256K (32Kx8) S,E 25mA/100µA 120 PLCC 32 
XL 28F256 256K (32Kx8) S,E,M 25mA/100µA 120 CERDIP 28 Flash E'PROM 
XL 28F010 1 MEG (128Kx8) S,E 30mA/100µA 150 PDIP 28 INTEL Compatible 
XL 28F010 1 MEG (128Kx8) S,E 30mA/100µA 150 PLCC 32 
XL 28F010 1 MEG ( 128Kx8) S,E,M 30mA/100µA 150 CERDIP 28 

ERASIC Multi-Level Programmable Logic E2PROMs 

XL 78C800 800 Gate Equiv S,E 35mA 35 PDIP (P3) 24 
XL 78C800 800 Gate Equiv S,E 35mA 35 PLCC 28 ERAS IC 
XL 78C800 800 Gate ~uiv S,E,M 35mA 35 CERDIP 24 
XL 78C8240 1800 Gate Equiv S,E 120mA 15 PDIP 68 ERASIC 
XL 78C8240 1800 Gate l:guiv S,E 120mA 15 PLCC 68 
XL 16FV8 PAL Equivalent S,E 45mA/100µA 15 PDIP 20 FLASHY GAL'" 

/ 

1. Note: Slower versions of all of these devices are also available. Contact Exel for details. 
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XL Product 
Size 

(organization) 
Temp Ice Package Number 
Range (max/stby) Max Clock Type of Pins 

Serial 256 bit E2PROM Microwire™ 

SV CMOS Serial E'PROM with Advanced Features 
XL 93LC06 256 bit (16x16) S,E 2mAl2µA 
XL 93LC06 256 bit (16x16) S,E 2mAl2µA 
XL 93LC06 256 bit (16x16) S,E 2mAl2µA 
XL 93LC06 256 bit (16x16) S,E 2mA12µA 
XL 93LC06 256 bit (16x16) S,E 2mAl2µA 
3V-5V CMOS Serial E'PROM with Advanced Features 
XL 93LC06-3 256 bit (16x16) S,E 2mAl2µA 
XL 93LC06-3 256 bit (16x16) S,E 2mAl2µA 
XL 93LC06-3 256 bit (16x16) S,E 2mAl2µA 
XL 93LC06-3 256 bit (16x16) S,E 2mAl2µA 
XL 93LC06-3 256 bit (16x16) S,E 2mAl2µA 

Serial 1K E2PROM Microwire™ 

1 K SV CMOS Serial E'PROM i K Microjre™ 
XL 93C46 l 1K (64x16) S,E 2mAl2µA 
XL93C46 1Kl64x1fil_ SE 2mAl~A 

3V·SV CMOS rerial E'PROM • T Microwr• 
XL 93C46·3 1 K (64x16) S,E 2mAl2µA 
XL 93C46-3 1K (64x16) S,E 2mAl?lli\ 

5V CMOS Ser E2PROM • 1K rh SecuT 
XL 93CS46 · 1 K (64x16) S,E 2mAl2µA 
XL 93CS46 1 Kl64x1 fil_ S E 2mAl!?g!I 
3V·SV CMOS Serial E2PROM • 1 K with Serrity 
XL 93CS46·3 i 1 K (64x16) I S,E 2mAl2µA 
XL 93CS46-3 1Kj64x1f& S,E 2mAl?lli\ 
SV CMOS Serial E'PROM • 1 K with Advanced Features 
XL 93LC46 1K (64x16) S,E 2mAl2µA 
XL 93LC46 1K (64x16) S,E 2mAl2µA 
XL 93LC46 1K (64x16) S,E 2mAl2µA 
XL 93LC46 1K (64x16) S,E 2mA12µA 
XL 93LC46 1Kl64x1fil_ SE 2mAl~A 

3V-5V CMOS Serial E'PROM • 1 K with Advanced Features 
XL 93LC46-3 1K (64x16) S,E 2mAl2µA 
XL 93LC46-3 1K (64x16) S,E 2mAl2µA 
XL 93LC46-3 1K (64x16) S,E 2mAl2µA 
XL 93LC46-3 1K (64x16) S,E 2mAl2µA 
XL 93LC46-3 1K (64x16) S,E 2mAl2µA 

Serial 2K E2PROM Microwire™ 

5V CMOS Serial E'PROM • 2K Microwire™ 
XL 93C56 I 2K (128x16) I S,E I 3mAl3µA 
XL 93C56 2K (128x16) S,E 3mAl3µA 
XL 93C56 2K (128x16) S,E 3mAl3µA 
5V CMOS Serial E'PROM • 2K Mitsubishi Compatible 
XL 90C21 l 2K (128x16) l S,E 13mAl3µA 
XL 90C21 2K (128x16) S,E 3mAl3µA 

5V CMOS Serial E'PROM • 2K with Advanced Features 
XL 93LC56 2K (128x16) S,E 2mAl2µA 
XL 93LC56 2K (128x16) S,E 2mAl2µA 
XL93LC56 2K (128x16) S,E 2mAl2µA 
XL 93LC56 2K (128x16) S,E 2mAl2µA 
XL 93LC56 2Kj128x1~ S,E 2mAlgg_A 
3V-5V CMOS Serial E'PROM • 2K with Advanced Features 

1 MHz 
1 MHz 
1 MHz 
1 MHz 
1 MHz 

1 MHz 
1 MHz 
1 MHz 
1 MHz 
1 MHz 

1 MHz 
1 MHz 

1 MHz 
1 MHz 

1 MHz 
1 MHz 

1 MHz 
1 MHz 

1 MHz 
1 MHz 
1 MHz 
1 MHz 
1 MHz 

1 MHz 
1 MHz 
1 MHz 
1 MHz 
1 MHz 

1 MHz 
1 MHz 
1 MHz 

1 MHz 
1 MHz 

1 MHz 
1 MHz 
1 MHz 
1 MHz 
1 MHz 

XL 93LC56-3 2K (128x16) S,E 2mAl2µA 1 MHz 
XL 93LC56-3 2K (128x16) S,E 2mAl2µA 1 MHz 
XL 93LC56-3 2K (128x16) S,E 2mAl2µA 1 MHz 
XL 93LC56-3 2K (l28x16) S,E 2mAl2µA 1 MHz 
XL 93LC56-3 I 2K (128x16) I S,E 2mAl2µA 1 MHz 
5V CMOS Serial E'PROM • 2K Catalyst Compatible 
XL35LC102 l 2K (128x16) l S,E I 2mAl2µA 
XL35LC102 2Kj128x16j S,E 1 2mAl2j,IA 
3V·SV CMOS Serial E'PROM • 2K Catalyst Compatibl~ 
XL33LC102 l 2K (128x16) l S,E 12mAl2µA 
XL33LC102 2K (128x16) S,E 2mAl2µA 

1 MHz 
1 MHz 

1 MHz 
1 MHz 

PDIP 
SOICG 

SOIC GR 
SOICJ 

SOICJR 

PDIP 
SOICG 

SOIC GR 
SOICJ 

SOICJR 

PDIP 
SOICJ 

PDIP 
SOICJ 

PDIP 
SOICJ 

PDIP 
SOICJ 

PDIP 
SOICG 

SOIC GR 
SOICJ 

SOICJR 

PDIP 
SOICG 

SOIC GR 
SOICJ 

SOICJR 

PDIP 
SOICJ 

SOICJR 

PDIP 
SOICJ 

PDIP 
SOICG 

SOIC GR 
SOICJ 

SOICJR 

PDIP 
SOICG 

SOICGR 
SOICJ 

SOICJR 

PDIP 
SOICG 

PDIP 
SOICG 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 

8 
8 

8 
8 

8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 

8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 

8 
8 

Features 

5V Operation; Auto Increment 
VCC Lockout ~ 3.SV 

Microwire Serial Interface 
Low Power Consumption 

3V-5V Operation; Auto Increment 
Microwire Serial Interface 
Low Power Consumption 

5V Operation; Auto Increment 
Microwire Serial Interface 

3V-5V Operation; Auto Increment 
Microwire Serial Interface 

5V Operation; Auto Increment 
Hard Security; National Compatible 

3V-5V Operation; Auto Increment 
Hard Security; National Compatible 

5V Operation; Auto Increment 
VCC Lockout ~ 3.SV 

Microwire Serial Interface 
Low Power Consumption 

3V-5V Operation; Auto Increment 
Microwire Serial Interface 
Low Power Consumption 

5V Operation 
Microwire Serial Interface 

5V Operation 
Mitsubishi Compatible 

Interface Protocol 

5V Operation; Auto Increment 
VCC Lockout ~3.SV 

Microwire Serial Interface 
Low Power Consumption 

3V to 5V Operation 
Auto Increment 

Microwire Serial Interface 
Low Power Consumption 

5V Operation; Auto Increment 
VCC Lockout ~3.BV 
Catalyst Compatible 

3V to 5V Operation 
Catalyst Compatible 

Auto Increment 

EXEL Microelectronics, A Division of ROHM Corporation• 2150 Commerce Drive• P.O. Box 49038 •San Jose CA 95161 •Phone 408 432-0500 •FAX 408 432-8710 
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XL Product Size 
(organization) 

Temp 
Range 

Serial 4K E2PROM Microwire™ 

Ice 
(max/stby) 

5V CMOS Ser E'PROM • 4K Jicrowirj" 
XL 93C66 4K (256x16) S,E 4mA/4µA 
XL 93C66 4KJ256x1 fil_ S E 4mA/!!!_A 
5V CMOS Serial E'PROM • 4K Mitsubishi Compatible 
XL 90C41 l 4K (256x16) l S,E l 4mA/4µA 
XL 90C41 4K (256x16J S,E 4mA/!!!_A 
5V CMOS Serial E'PROM • 4K with Advanced Features 

• XL 93LC66 4K (256x16) S,E 2mA/2µA 
XL 93LC66 4K (256x16) S,E 2mA/2µA 
XL 93LC66 4K (256x16) S,E 2mA/2µA 
XL 93LC66 4K (256x16) S,E 2mA/2µA 
XL 93LC66 4Kj256x1fil_ S,E· 2mA/gg_A 

Max Clock 

1 MHz 
1 MHz 

1 MHz 
1 MHz 

1 MHz 
1 MHz 
1 MHz 
1 MHz 
1 MHz 

3V-5V CMOS Serial E'PROM • 4K with Advanced Features 
XL 93LC66·3 4K (256x16) S,E 2mA/2µA 1 MHz 
XL 93LC66·3 4K (256x16) S,E 2mA/2µA 1 MHz 
XL 93LC66·3 4K (256x16) S,E 2mA/2µA 1 MHz 
XL 93LC66-3 4K (256x16) S,E 2mA/2µA 1 MHz 
XL 93LC66-3 4K (256x16) S,E 2mA/2µA 1 MHz 

Serial 1K E2PROM 12C BusrM 

5V CMOS Serial E'PROM l'C Bus™ Compatible 
XL 24LC01 l 1K (128x8) l S,E ·1 2mA/2µA 100 KHz 
XL 24LC01 1K_b2sx~ S,E 2mA/2µA 100 KHz 
3V-5V CMOS Serial E'PROM l'C Bus™ Compatible 
XL 24LC01 ·31 1 K (128x8) l S,E l 2mA/2µA 100 KHz 
XL 24LC01 ·3 1 K (128x8) S,E 2mA/2µA 100 KHz 

Serial 2K E2PROM FC BusrM 

5V CMOS Serial E2PROM l'C Bus™ Compatible 
XL 24LC02 l 2K (256x8) 

I 
S,E J 2mA/2µA 100 KHz 

XL 24LC02 2K (256x8) S,E 2mA/2µA 100 KHz 
3V·5V CMOS jerial E'PROM l Bus™ Cjmpatible 
XL 24LC02·3 2K (256x8) S,E 2mA/2µA 100 KHz 
XL 24LC02·3 2K (256x8) S,E 2mA/gg_A 100 KHz 

Serial 4K E2PROM FC BusrM 

5V CMOS Serial E2PROM l'C Bus™ Compatible 
XL 24LC04 l 4K (512x8) l S,E l 2mA/2µA 100 KHz 
XL 24LC04 4K (512x8) S,E 2mA/2µA 100 KHz 
3V·5V CMOS Serial E2PROM l'C Bus™ Compatible 
XL 24LC04·31 4K (512x8) J S,E l 2mA/2µA 100 KHz 
XL 24LC04·3 4K (512x8j S,E 2mA/gg_A 100 KHz 

Serial 16K E2PROM FC Bus rM 

5V CMOS Serial E'PROM l'C Bus™ Compatible 
XL 24LC16 l 16K (2Kx8) l S,E · 1 3mA/3µA 100 KHz 
XL 24LC16 16Kj?Kx~ S,E 3mA1¥ 100 KHz 
3V·5V CMOS Serial E2PROM l'C Bus™ Compatible 
XL 24LC16·3 J 16K (2Kx8) l S,E l 3mA/3µA 100 KHz 
XL 24LC16·3 16K (2Kx8) S,E 3mA/3µA 100 KHz 

Ordering Information 

Package Number 
Type of Pins Features 

5V Operation 
PDIP 8 Microwire Serial Interface 

SOICJR 8 

PDIP 8 
SV Operation 

Mitsubishi Compatible 
SOICJ 8 Interface Protocol 

PDIP 8 5V Operation 
SOICG 8 Auto Increment 

VCC Lockout " 3.BV SOICGR 8 Microwire Serial Interface SOICJ 8 Low Power Consumption 
SOICJR 8 

PDIP 8 3V to 5V Operation 
SOICG 8 Auto Increment 

SOIC GR 8 Microwire Serial Interface 
SOICJ 8 Low Power Consumption 

SOICJR 8 

Xicor Compatible 
PDIP 8 VCC Lockout; Auto Increment 

SOICG 8 Preliminary Information 

Xicor Compatible 
PDIP 8 3V·5V Operation; Auto Increment 

SOICG 8 Preliminary Information 

PDIP 8 
Xicor Compatible 

VCC Lockout; Auto Increment 
SOICG 8 Preliminary Information 

PDIP 8 
Xicor Com~atible 

3V·5V Operation; uto Increment 
SOICG 8 Preliminary Information 

' 
Xicor Compatible 

PDIP 8 VCC Lockout; Auto Increment 
SOICG 8 Preliminary Information 

Xicor Compatible 
PDIP 8 3V-5V Operation; Auto Increment 

SOICG 8 Preliminary Information 

Xicor Compatible 
PDIP 8 VCC Lockout; Auto Increment 

SOICG 8 Preliminary Information 

Xicor Compatible 
PDIP 8 3V -5V Operation; Auto Increment 

SOICG 8 Preliminary Information 

I 93C46 I 

Prefix ~ 
Temperature Range' -------- . 
S = 0°t0+70°C 

E = ·40° to + 85°C Part Type . 
M = -55°C to + 125°C 93C46 
• Special ranges available by request. 

L Package Code Packaoe Type 

Voltage Designator 
·.3 = 3 to 5 Volt Operation 
Blank = 5 Volt Only Operation. 

C = CERDIP 
D = PLCC 
G = Small Outline (JEDEC STD) 

GR = Small Outline (JEDEC STD) 
J = Small Outline (EIAJ STD) 

JR = Small Outline (EIAJ STD) 
P = Plastic DIP 

P3 = Plastic Skinny DIP 

Microwire is a trademark of National Semiconductor, l'C Bus is a trademark of Philips. Flashy GAL is a trademark of EXEL Microelectronics. 
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11-soo-FbN EXELI 

EXEL Microelectronics, a division of ROHM Corporation, 
designs and manufactures high-quality E2 products for the 

EXEL Parallel E2 PROMs and E2 PLDs commercial and i'ndustrial semiconductor markets. EXEL 
customers reap the benefits of high-quality, low-cost E2 

devices, including some of the industry's fastest parallel · 
E2PROMs, a comprehensive array of serial E2PROMs, and NMOS CMOS 

Parallel Parallel 
the innovative ERASIC E2PLD family. E2PROMs E2 PROMs 

A FeatUl'e'.'p&Cked Line of E2PROMs 
EXEL's E2PROMs offer features to system designers like 4K 
Vee lockout, auto increment, DATA polling, and page-
mode programming. EXEL serial E2PROMs also come in 46C15 (55ns) 

28C16A both 3V and SV operating versions, wtth the ability to read 16K 28C16B 
down to 2.0 volts. This makes EXEL E2PROMs ideal for 
battery-powered applications, 

2864A 
EXEL Microelectronics • Dedicated to Quality 64K 2865A 

EXEL is dedicated to being the best sur£1ier of superior-
quality, high-volume E2PROMs and E PLDs. The com-

256K 28C256 bination of ROHM's worldwide support and EXEL's in-
novative U.S. design and manufacturing means we can 
meet your semiconductor needs. Call EXEL Microelec-

1M tronics today to put our resources to work for you. 

. EXEL CMOS Serial E2 PROMS 

256 Bit 

1K 

2K 

4K 

16K 

93CXX 

93C46 
93CS46 

93C66 
90C41 

24LCXX 24LCXX-3 

i-=---------- YccLOCKOUT3.8Y 2.7Ylo5.5Y 
AUTO INCREMENT 

24LC01·3 

24LC16-3 

FLASH ERASIC 
E2PROMs E2PLD 

C800 [800~TE) 

0 r71 
Hardware 

Exel 
PC-based 

E2PLD 

28F256 

PALs 
Flashy 

28F010 
GA Ls 

SERIAL E2PROM 
FEATURE OPTIONS 

• v cc Lockout 3.BV 

• 2.0V-5.5V Read 

• 2.7V-5.5V Write 
(-3 Families) 

• Auto Increment 

• Hardware Write 
Protection (CS) 

• PDIP and (4) S.O. 
Packaging Options 

• Microwire™ and 
12c Protocols 

• Low Power CMOS 

EXEL MICROELECTRONICS- Excellence in E2 
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E30000VH 
EGL Gate Array 
FEATURES 

• High Performance Logic 
- 80 ps/gate typical at 2.95 mW1 

- 135 ps/gate typical at 1.11 mW1 

• 38948 Maximum Equivalent Gates2 

• High 110 Count 
- 300 1/0 available 

• 3-level Series Gating 

• Loaded Delay Performance 
- 250 ps/gate typical at 4.6 mW3 
- 300 ps/gate typical at 2.95 mW3 
- 350 ps/gate typical at 1.11 mW3 

DESCRIPTION 

cP· 

PRODUCT PROFILE 
FUJITSU 

• 110 Options 

-10KH ECL 
-100K ECL 

• ECL Output Options 
- 25W, SOW, and 1 OOW 
- Series terminated 

• Advanced Packaging Solutions 
- 441-pin ceramic pin grid array package 
- Supplied with pre-attached heat sinks 
- Multiple heat sink options available 

- TAB processing used 

(/) 
0 

Fujitsu's E30000VH array utilizes advanced technology to produce an array with high 1/0 capability, high density and speed, and ·c: e excellent power dissipation. The internal structure allows up to 37,632 internal gates, exclusive of high-drive and 110 macrocells. 0 
High-drive internal macrocells allow a maximum fanout of 40. Interconnection is implemented with four layers of metallization. The "* 
E30000VH is especially well suited for such high-performance applications as mainframe and supermini computers, high-end e 
workstations, telecommunications, and instrumentation. ~ 

VH series ECL arrays are designed using Fujitsu's integrated design system software in conjunction with either an Amdahl 5860 or ~ 
Fujitsu M-780 mainframe supercomputer. The VH series has an extensive cell library. :!:::. 

:J 
LL 

E30000VH Gate Array Summary 

Maximum 110 

Maximum Out uts 1925 

Basic Cells 5376 

Notes: 

1. Unloaded Fii .. F/O = 1, L = O mm. 

2. One basic internal cell = seven equivalent gates. 

3. Loaded F/I = F/O = 3, L = 3 mm. 

4. Includes internal cells, driver, and 110 logic. 

5. Single ended; increases to 224 if differential outputs used. 

441-pln Ceramic Pin Grid Array Package 

Copyright@ 19!IO FUJITSU LIMITED AND FUJITSU MICROELECTRONICS, INC. 
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E128H, E32, E128 

cP 
FUJITSU 

Ultra High Performance EGL Gate Array~ 

DESCRIPTION 

The Fujitsu Ultra High Performance E128, E32, and E128H ECL gate arrays 
offer the highest speed performance available from any Fujitsu array. Gate 
delays of 75 ps are specified for the E 128H. The performance of the VO buffers 
is equally impressive. Typical edge rates for the E 128 are specified at 95 ps for 
the rising edge and 75 ps for the falling edge. 

Developed to meet the need for a high-speed small circuit device with 
simplified design procedure and speedy turnaround, the Ultra High Perform
ance Series arrays are Fujitsu turnkey designs that use customer-provided 
performance specifications and logic functions. Device level simulation can 
be performed using SPICE. 

The Ultra High Performance arrays consist of a range of up to 128 equivalent 
gates, each made up of basic cells which may be designed into functional logic 
blocks with single-ended or differential outputs. 

Basic Cell Equivalent Gate Count 

Flip-flop with Set and Reset 4gates 

Latch or EXOR or AND or 2:1 multiplexer 2gates 

OR/NOR 1 gate 

24-Pln FPT 

a; The maximum equivalent gate count for any basic cell is four gates. The typical 
e equivalent gate counts 2.5 gates. Eight basic cells form a major cell. 
u 
~ 
::I 
(/) 
;t:: 

'S" 
LL 

GENERAL FEATURES 
• High-speed signals (up to 3 GB/s) 

• Simplified implementation of customer-specified functions 

• Device-level circuit simulation with SPICE 

• Internal Gate propagation delay- 75 ps (typ. single-ended output) 
55 ps (typ. differential output) 

E128H FEATURES 
• 128 equivalent gates 

• 16 VO pins (maximum 8 outputs) 

E32 FEATURES 
• 32 equivalent gates 

• 131/0 pins 

E128 FEATURES 
• 128 equivalent gates 

• 231/0 pins 

Device Part No. Gates 110 l/Olevel Gate Speed 

E128 MB1600 128 1618 10KH 100K 160~ 

E32 MB1700 32 13/13 10KH 100K 160,J!§ 

E12BH MB1800 128 23/23 10KH 75ps 

Copyright© 1990 by Fujihu UIUED 11111 Fufiteu Microeleclronica, Inc. 

• Fast rise/fall times 

• Minimum jitter 

• Power/speed tradeoffs 

• Vee= 6 pins. VEE= 2 pins 

• Condu«i!ive cooling 

• Vee .. 2 pins. VEE .. 1 pin 

• Air cooling 

• Vee • 4 pins. VEE .. 1 pin 
• Aircooling 

Process Technology Packages 

UFOX 2-metal 16cpin SOP 24-:Q)n DIP 

JJ.FOX 2-metal 16..gjn SOP 24..gjn DIP 

ESPER, 2-metal Round 24-pin FPT 

3400 When contacting suppliers, say you saw it in IC MASTER © IC MASTER 1991 
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FUJITSU 

CG10 Series 0.8-micron CMOS Gate Arrays 

DESCRIPTION 
The CG10 series of 0.8-micron CMOS gate arrays is a highly integrated low-power, ultra high-speed product family that derives its enhanced 
performance and inaeased user flexibility from the use of a system-proven, dual-column gate structure and 2-layer metal interconnect technology. 
The unique dual-column gate structure inaeases density and speed performance, as well as gate utilization. CG 1 O architecture is fully compatible 
with Fujitsu's 1.5-micron UHB arrays. · 

Internal high-drive clock buffers minimize clock skew across the chip while internal bus performance and integrity is assured by incorporating 3-state 
transmission gate logic underneath the routing channels. Input buffer options include pull-up and pull-down resistance, Schmitt trigger, CMOS input, 
and clock driver. Output buffer options include 3-state, bidirectional, edge rate control, and high-drive output. The high-drive output buffers provide 
highly symmetrical output waveforms. 

FEATURES 
• High-density silicon gate CMOS technology 

- 3200 to 14,000 usable gates 
- 90% maximum utilization fully autorouted 

• Ultra high speed 
- typical 0.5 ns/0.6 ns gate delay 

(power type/normal type) 
- narrow delay variation 

• High sink current capability 
- 3.2 mA, 8 mA, 12 mA, and 24 mA options 

available 
- selectable edge rate control 

• Low-skew clock signal distribution 
- High-performance clock drivers 
- Hierarchical clock distribution 
- Frequency-dependent clock routing 

• Automatic test pattern generation 
- complete family of scan design macros 

available 

PRODUCT FAMILY 
Power 

DEVICE SPECIFICATIONS 
Parameter Value 

Supply Voltage (Voo) 5 V±0/25 V 

Operating Temperature (TOP) o to 70°C Standard 

Output High Voltage (VoH) 4.0Vmin. 

Output Low Voltage (VoL) 0.4 V max. (0.5 V max. at 
loL .. 24 mA) 

Input High Voltage (V1H) 2.2Vmin. 

Input Low Voltage (V1L) 0.8 Vmin. 

Output High Current (IOH) -2 mA, -4 mA, -8 mA 

Output Low Current (10L) 3.2 mA, 8 mA, 12 mA, 24 mA 

Input Leakage Current (IL1) ±10 µA max. (for input and 3-state 
output) 

Available Packages3 
Avallable Maximum Dissipation 
Gates1 Device Name Sjgnal Plna2 at10 MHz Plastic Ceramic 

CG10272 3,256 108 150mW DIP, SDIP, QFP, PLCC, PGA DIP, SDIP, QFP, LCC, PGA 

CG10342 4,032 123 200mW DIP, SDIP, QFP, PLCC, PGA DIP, SDIP, QFP, LCC, PGA 

CG10492 5,572 148 200mW DIP, SDIP, QFP, PLCC, PGA DIP, LCC, PGA 

CG10572 6,510 163 200mW DIP, SDIP, QFP, PLCC, PGA QFP, LCC, PGA 

CG10692 7,684 163 250mW DIP, SDIP, QFP, PLCC, PGA QFP, LCC, PGA 

CG10103 11,080 188 250mW DIP, SDIP, QFP, PLCC, PGA QFP, LCC, PGA 

CG10133 14,720 220 250mW OFP4 PGA 

1 Gate count based on 2-input NANO 
2Maximum si9nal pin numbers depend on the output drive requirements and the package selected. 
3 DIP = Dual in-line package, SDIP =Shrink-type DIP, QFP =Quad Flat Package, LCC = Leadless chip carrier, PLCC = Plastic LCC, PGA = 

Pin grid array 
4 Under development 

Copyright@ 1990 FUJITSU LIMITED and Fujitsu Micraelac:tronica. Inc. 
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PRODUCT PROFILE 
FUJITSU 

CG21 Series 0.8-micron CMOS Gate Arrays 

DESCRIPTION 

The CG21 series of 0.8 µm CMOS gate arrays are currently available in five device types with from 30Kto 1 OOK gates. Three more 
CG21 arrays, ranging from 1 OK to 20K gates, are now underdevelopment. These arrays achieve the ultrafast speed of 0.37 ps per 
gate. Thanks to the channel-free (sea-of-gates) structure of the CG21 gate array, CG21 basic cells can be used for logic cells, 
memory cells, or wiring area in order to implement the desired functions. The full utilization of the array surface and the three-layer 
metal interconnect technology produce a 75 percent maximum gate usability ratio. 

The logic and l/O cells for the CG21 series are functionally compatible with Fujitsu's AU, UHB, and CG 1 o series of gate arrays to 
simplify upgrading. User-specifiable RAM and ROM configurations are also available. These gate arrays facilitate the 
implementation of large-scale devices such as computer and graphic processors on single chips. 

FEATURES 

• 0.8 micron CMOS sea-of-gates technology 
-3 layer metal interconnect 

• Ultra high speed 
-~ - 0.37 ns/gate for 2-input NANO with F/O - 2 
e - 0.55 ns/gate for power 2-input NANO wit!) F/O - 2 

~ • High basic cell usage 
Ci> - 75o/o maximum for logic with RAMIROM1 
§ - 45o/o maximum for logic only 

~ • High sink current capability 
- sink current up to 12 mA, 24 mA planned 

Minimum delay clock buffer true option 

PRODUCT FAMILY 
BC.on Chip 

Part (2·1nput gate 
Device Number +4 N-chTr) . Usable SC. 

CG21103 MBCG21103xxx3 10,224 

CG21153 MBCG21153xxx3 15,486 75%max. for 
Logic with 

CG21203 MBCG21203xxx3 20,876 RAM, ROM 

CG21303 MBCG21303xxx 31,500 
45%max. for 
Logic only 

CG21403 MBCG21403xxx 41,184 (Preliminary 
values, to be 

CG21503 MBCG21503xxx 52,164 upgraded) 

CG21753 MBCG21753xxx 75,140 

CG21104 MBCG21104xxx 102, 144 

Max 
.Slgnal 

110 

108 

142 

155 

178 

220 

245 

284 

332 

• High current clock drivers 
-Low-skew clock sig~al distribution 

• Extensive unit cell library (logic cell, RAM, ROM) 
-Unit cells functionally compatible with Fujitsu's AU, 

UHB, and CG10 gate array series 

• Automatic test pattern generation optional 

• On-chip pull-up/pull-down resistors 

• High pin count plastic and ceramic packages 

• High-density RAM and ROM compilers 
- up to 18K bit RAM compilation 
- up to 64K ROM compilation 

Available Packagea1 

Plastic - Ceramic 
SDIP-64, QFP-64, -80, PGA-64, 88, -135 -100, -120, PLCC-68, -84 
SDIP-64, QFP-64, -80 

PGA-64, -88, -135 -100, -120, -160, PLCC-68, -84 

SDIP-64, QFP-64, -80, 
PGA-64, -88, -135, -179 -100, -120, -160, PLCC-68, -84 

QFP-120, -160 PGA-88, -135, -179, 208 

QFP-120, -160 
PGA-135, -179, 208, -256 SQFP-1762, .2092 .,, 

QFP-120, -160, -1962 PGA-135, -179, 208, -256, 
SQFP-1762, -2082 -2992 
QFP-1962, -23~ 
SQFP-1762, -2082 

PGA-135, -179, 208, -256, 
-2992, -3212, -3612 

QFP-1962, -23~ 
SQFP-2082, -2562 

PGA-135, -179, 208, -256, 
-299, -3212, -361, -4012 

1SDIP =Skinny dual in-line package, PGA =Pin grid array, QFP =Quad flat package, PLCC = Plastic leadless chip carrier, SQFP =Skinny 
guad flat package 
2Planned 
sunder development 

Copywrlte@ 1990 by FUJITSU LIMITED and Fujitsu Microelectronics. Inc 
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FUJITSU 

CG31Series0.8-micron CMOS Gate Arrays 

DESCRIPTION 

The CG31 series of 0.8-µm CMOS gate arrays are currently available in three device types with from 120K to 200K 
gates. These arrays achieve the ultra fast speed of 0.37 'ps per gate. Thanks to the channelless (sea-of-gates) 
structure of the CG31 gate array, CG31 basic cells can be used for logic cells, memory cells, or wiring area in order to 
implement the desired functions. The full utilization of the array surface and the three-layer metal interconnect 
technology produce a 65 percent maximum gate usability ratio. 

The logic and 110 cells for the CG31 series are functionally compatible with Fujitsu's AU, UHB, CG10, and CG21 
series of gate arrays to simplify upgrading. User-specifiable RAM and ROM configurations are also available. These 
gate arrays facilitate the implementation of large-scale devices such as computers and graphic processors on single 
chips. 

FEATURES 

• 0.8 micron CMOS sea-of-gates technology 
- 3 layer metal interconnect 

• Extensive unit cell library (logic cell, RAM, 
ROM, PLA, etc.) 

• Ultra high speed 
- 0.37 ns/gate for 2-input NANO with F/O = 2 

- Unit cells functionally compatible with Fujitsu's 
AU, UHB, CG10, and CG21 series gate arrays 

- 0.55 ns/gate for power 2-input NANO with F/O = 2 
• High basic cell usage 

- 65% maximum for logic with RAM/ROM 
- 55% maximum for logic only 

• High sink current capability 
- sink current up to 12 mA, 24 mA planned 

• Minimum delay clock buffer true option 

• High current clock drivers 
- Low-skew clock signal distribution 

PRODUCT FAMILY 
Available BCs Usable Logic Max 
(2-lnput gate Basic Cells Signal 

Device +4 N-ch Tr) (55% utilization) 110 

CG31134 129,540 71 K 300 

CG31164 160,930 88K 332 

CG31204 210,188 115 K 332* 

Note:* Package constrained 

Copyright@ 1990 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 

• Automatic test pattern generation optional with 
Fujitsu scan testing 

• On-chip pull-up/pull-down resistors 
• High pin count ceramic packages 

• High-density RAM and ROM compilers 
- up to 18K bit RAM block 
- up to 64K ROM block 

AVAILABLE PACKAGES1 
Package CG31134 CG31164 CG31204 Type 
PGA-135 • • 0 Cav~up 

PGA-155 0 0 0 Cavi!Y_ down 
PGA-179 • • 0 Cavi!Y_ 1!e_ 
PGA-208 • • 0 Cavity up 
PGA-223 0 0 0 Cavity_ down 
PGA-256 • • 0 Cav~L£_ 
PGA-299 0 0 0 Cavi!Y_ down2 

PGA-321 0 0 0 Cavi!Y_ down2 

PGA-361 0 0 0 Cavi!Y_ down2 

PGA-401 - 0 0 Cavitydown2 

Notes: 1All packages are ceramic pin grid arrays (PGAs). 
2These packages feature 70-mil interstitial pin 
arrangement and metal heatspreader with optional 
heatsink 

e = available 
o = under development 

©IC MASTER 1991 When contacting suppliers, say you saw it in IC MASTER 3403 
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MB53xxx 
· PRODUCT PROFILE 

FURYM Series GaAs Gate Arrays 

DESCRIPTION 

cP 
FUJITSU 

The Fujitsu FURY gate array series incorporates Fujitsu's 0.8-micron GaAs sett-aligned gate process to produce a 
family of devices ideally suited to the highest performance applications. Incorporating very high speed, high density, 
and low power dissipation, they provide the designers of mainframe and superminicomputers, high end workstations, 
telecommunications equipment, and fast instrumentation with the "edge" necessary to create unparalleled 
state-of-the-art products. 

Flexible 1/0 structures allow interconnection between FURY arrays and devices operating at ECL, TTL, or GaAs signal 
levels. Mixed signals are permissible, allowing optimal interconnect performance. FURY designs are supported on a 
variety of popular workstations. 

Direct Coupled FET Logic (DCFL) is used in the implementation of arrays varying in size from 3584 to 30528 2-input 
NOR gate equivalents. Like all Fujitsu products, these arrays are built to the highest standards of quality and reliability. 

FEATURES 
-~. High performance logic: • Low speed power product: 

0.025 pJ typical for 2-input NOR 
c:: 
e 
t5 
CD • 
Qi 
e 
(J 

:iE • 
:::J 
~ 
'§' 
u.. 

80 ps/gate typical at 1.1 mW 

High interconnect performance: 
177 ps/gate typical at 1.1 mW 

110 options: 
-ECL: 1 OK, 1 OKH or 1 OOK 
-TTL 
-GaAs 

Device Gate 
Name Count 

t.1853030 3584 

t.1853050 6400 

t.1853100 13376 

t.1853150 16896 

t.1853300 30528 

t.1853208 20736 
with RAM with 8KRAM 

Input Cells 

ECL 
TTL GaAs 

40 40 

52 52 

74 74 

96 96 

74 74 

96 96 

100 100 

100 100 

Copyright© 1990 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 

™FURY Is a trademark of VITESSE Semiconductor Corporation. 

• High speed 1/0: 
1 GHz for GaAs and ECL interfaces 

• Packaging solutions: 
Supplied with pre-attached heat sinks 

110 Cells 
Total 

HI- ECL Signal 
drive TTL Ga As Pins 

4 52 52 92 

4 68 68 120 

8 100 100 174 

8 100 100 196 

8 100 100 174 

8 100 100 196 

8 156 156 256 

8 156 156 256 

The Fujitsu FURY series gate array family Is altemately sourced by Vitesse Semiconductor Corporation, U.S.A. 

Package 
Options 

132-pin QFP 

149-pin PGA 
164-pin QFP 

211-pin PGA 

256-pin QFP 

211-pin PGA 

256-pinQFP 

344-pin QFP 

344-pin QFP 

3404 When con~cting suppliers, say you saw it in IC MASTER ©IC MASTER 1991 
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MB81 C1OOOA-601-701-801-10 Series 
1 M X 1 Bit CMOS Fast Page Dynamic RAM 

DESCRIPTION 
The Fujitsu MB81C1000A is a CMOS fully decoded fast page dynamic RAM 
organized as 1,048,576 words x 1 bit. The MB81 C1 OOOA has been designed 
for mainframe memories, buffer memories, and video image memories 
requiring high speed with low power dissipation. 

CMOS peripheral circuits provide low power dissipation and high speed 
operation. 

Fujitsu's advanced three-dimensional stacked capacitor cell technology gives 
the MB81C1000A a high a-ray soft error immunity and long refresh time. 

FEATURES 
• Fast Page Mode 
• Read, Write, Read-write 

• RAS-only, hidden refresh 

• ~-before-RAS refresh 

• P-sub N-well CMOS 
• Stacked capacitor cell 

(On-chip X4 test function) 

• Low input capacitance 

• JEDEC approved pinout 

PRODUCT SPECIFICATIONS 

Parameter Symbol Value Unit 

Organization 1048576W X 1 bit 

Access lime TRAC 60/70/80/100 ns 
TcAC 15/20/20/25 ns 
TAA 30/35/40/50 ns 

Cycle lime TRc 130/140/155/180 ns 

Power Dissipation 407/374/341/297 mW 
(Active) (Max.) 

Power Dissipation 
(Standby) 
(TIUCMOS Level) 

11/5.5 mW 

Refresh 8.2 ms 
512 ~Cle 

AVAILABLE PACKAGES 

• 18 Pin 300-mil DIP, (P) 
• 26 Pin 300-mil SOJ, (PJ) 
• 20 Pin 400-mil ZIP, (PZ) 

Pin Assignment 

D1N 18 

WE 2 17 

ms 3 16 

T.E. 4 15 

Ao 5 TOP VIEW 14 

Al 6 13 

A2 7 12 

A3 8 11 

Vee 9 10 

18-Pln DIP 

Vss 

Dour 

~ 

As 

As 
A1 

As 

As 

~ 
(/l 

.2 
c: 
0 .... 
t5 
Q) 

.__~~~~~~~~~~~~--Ci) ....... ~~~~~~~~~~~~...., e 
This device contains circuitry to protect the u 
inputs against damage due to high static ~ 
voltages or electric fields. However. it is advised ::J 
that normal precautions be taken to avoid !1 
application of any voltage higher than maximum '5' 
rated voltages to this high impedance circuit. u.. 

• 24 Pin (236 x 567 x 47 mil) TSOP Type I, normal orientation package (PFTN) 
• 24 Pin (236 x 567 x 47 mil) TSOP Type I, reverse orientation package (RFTN) 

Copyright@ 1990 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 
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MB81C4256A-60!-70!-80!-10 Series 

cP 
FUJITSU 

256K x 4 Bit CMOS Fast Page Dynamic RAM 

DESCRIPTION 
The Fujitsu MB81 C4256A is a CMOS fully decoded dynamic RAM organized 
as 1,048,576 words x 1 bit. The MB81 C4256A has been designed for 
mainframe memories, buffer memories, and video image memories requiring 
high speed and high-bandwidth output with low power dissipation. 

CMOS peripheral circuits provide low power dissipation and high speed 
operation. 

Fujitsu'sadvancedthree-dimensionalstackedcapacitorcelltechnologygives 
the MB81C4256A a high a-ray soft error immunity and long refresh time. 

FEATURES 

• Fast Page Mode • P-sub N-well CMOS 
• Read, Write, Read-write • Stacked capacitor cell 
• 'RAS-only, hidden refresh • Low input co;ipacitance 
• 'CAS-before-'RAS refresh • JEDEC approved pinout 

001 

~ 

~ 

N.C. 

Ao 
A1 

~ 

A3 

Vee 

Pin Assignment 

20 Vss 

2 19 0(4 

3 18 003 

4 17 ~ 

5 TOP VIEW 16 OE 

6 15 As 

7 14 A1 

8 13 As 

9 12 As 

10 11 ~ 

g PRODUCT SPECIFICATIONS 
Q) 

20-Pln DIP 

e 
u 
~ 
:::> en 
.~ 

'5' 
u... 

Parameter Symbol 

Organization 

Access Time TRAC 
TcAC 
TAA 

Cycle Time TRc 
Tpc 

Power Dissipation 
(Active) 

Power Dissipation 
(TTUCMOS Level) 
(Standby) 

Refresh 

A''AILAB1 ~ "ACKA"~~ l"t.V L.C r"'l"t. l"t.'\,;u;;;.'1 

• 20 Pin 300-mil DIP (P) 
• 26 Pin 300-mil SOJ (PJ) 
• 20 Pin 400-mil ZIP (PZ) 

Value Unit This device contains circuitry to protect the 
inputs against damage due to high static 

262144W X 4bit voltages or electric fields. However, it is advised 
that normal precautions be taken to avoid 

60/70/80/100 ns 
15/20/20/25 ns 

application of any voltage higher than maximum 
rated voltages to this high impedance circuit. 

30/35/40/50 ns 

130/140/155/180 ns 
45/50/55/65 ns 

407137 4/341/297 mW 
(Max.) 

11/5.5 mW 

8.2 ms 
512 ~Cle 

• 24 Pin (236x 567x 47 mil) TSOP Type I, normal orientation package PFTR 
• 24 Pin (236x567x47 mil) TSOPType I, reverse orientation package PFTR 

Copyright © 1990 by FWITSU LIMITED and Fujhsu Microelectronics, Inc. 
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4M x 1 Bit CMOS Fast Page Dynamic RAM 

DESCRIPTION 
The Fujitsu MB8141 OOA is a fully decoded CMOS Dynamic RAM (DRAM) that 
contains a total of 4,194,304 memory cells in a x1 configuration. The 
MB814100A features a fast page mode of operation, in which high speed 
random access of up to 2,048 bits of data within the same row can be selected. 
The MB814100A DRAM is ideally suited for mainframes, buffers, hand-held 
computers, video imaging equipment, and other memory applications where 
low power dissipation is a basic requirement for the design. 

FEATURES 
• Fast Page Mode 
• Read, Write, Read-write 
• ro\S-only, hidden refresh 

• ~-before-~ refresh 
• P-sub N-well CMOS 
• Stacked capacitor cell 

(On-chip X8 test function) 
• Low input capacitance 

PRODUCT SPECIFICATIONS 

Parameter Symbol Value Unit 

Organization 4194304W x 1bit 

Access lime TRAC 60/70/80 ns 
TcAC 20/20/20 ns 
TAA 30/35/40 ns 

Cycle Time TRc 120/140/155 ns 
Tpc 40/45/50 ns 

Power Dissipation 495/424/383 mW 
(Active) (Max.) 

Power Dissipation 11/5.5 mW 
~Standby) 
TIL/CMOS Level) 

Refresh 16.4 ms 
1024 cy_cle 

AVAILABLE PACKAGES 

• 26/20 Pin 300-mil SOJ (PJN) 
• 20 Pin 400-mil ZIP (PZ) 
• * 26120 Pin 300-mil TSOP Type 11, normal orientation package (PFTN) 
• * 26120 Pin 300-mil TSOP Type II, reverse orientation package (PFTR) 

* Coming Soon 

Copyright© 1990 by FWITSU LIMITED and Fujitsu Mlcloeleclronlcs, Inc. 

Pin Assignment 

26 Vss 

2 25 Dour 
3 24 ~ 
4 ·23 N.C. 

A1o 5 22 Ag 

TOPVEW 

Ao 9 18 As 
A1 10 17 A1 
~ 11 18 As 
A3 12 15 As 

Vee 13 14 ~ 

26/20-Pln SOJ 

This device contains circuitry to protect the 
inputs against damage due to high static 
voltages or electric fields. However, it is advised 
that normal precaution~ be taken to avoid 
application of any voltage higher than maximum 
rated voltages to this high impedance circuit 

©IC MASTER 1991 When contacting suppliers, say you saw it in IC MASTER 3407 
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MB814400A-60!-70!-80 Series 

cP 
FUJITSU 

1Mx4 Bit CMOS Fast Page Mode Dynamic RAM 

DESCRIPTION 
The Fujitsu MB814400A is a fully decoded CMOS Dynamic RAM (DRAM) that 
contains 4,194,304 memory cells accessible in 4-bit increments. The 
MB814400A features a fast page mode of operation in which high-speed 
random access of up to 1,048 bits of data within the same row can be selected. 
The MB814400A DRAM is ideally suited for mainframes, buffers, hand-held 
computers, video imaging equipment, and other memory applications where 
low power dissipation and high bandwidth are basic requirements of the 
design. 

FEATURES 
• Fast Page Mode 
• Read, Write, Read-write 
• "RAS-only, hidden refresh 
• ~-before-"RAS refresh 

• P-sub N-well CMOS 
• Stacked capacitor cell 

(On-chip XS test function) 
• Low input capacitance 
• JEDEC approved pinout 

001 

~ 
WE 
~ 

""' 

Ao 
A1 

~ 
A3 

Vee 

Pin Assignment 

26 Vss 

2 25 DO. 
3 24 ~ 
4 23 'C1rn" 
5 22 OE 

TOP VIEW 

9 18 Aa 
10 17 A1 
11 16 As 
12 15 As 
13 14 A.. 

i PRODUCT SPECIFICATIONS 26/20-Pln SOJ 

e 
CJ 

~ 
:J 
~ 
:§"' 
u. 

Parameter Symbol Value Unit 

Organization 1048576W x 4bit 

Access Time TRAC 60/70/80 ns 
TcAC 20/20/20 ns 
TAA 30/35/40 ns 

Cycle Time TRc 120/140/155 ns 
Tpc 40/45/50 ns 

Power Dissipation 495/424/383 mW 
(Active) (Max.) 

Power Dissipation 11/5.5 mW 
(Standby) 
(TIUCMOS Level) 

Refresh 16.4 ms 
1024 ~Cle 

AVAILABLE PACKAGES 
• 26/20 Pin 300-mil SOJ (PJ) 
• 20 Pin 400-mil ZIP (PZ) 
• 20/26 Pin 300-mil TSOP Type 11, normal orientation package (PFTN) 
• 20/26 Pin 300-mil TSOP Type 11, reverse orientation package (PFTR) 

Copyright© 1980byFWITSU LIMITED IWld Fujitsu Mlcroelectlonlcs. Inc. 

This device contains circuitry to protect the 
inputs against damage due to high static 
voltages or electric fields. However, it is advised 
lhat normal precautions be taken to avoid 
application of any voltage higher than maximum 
rated voltages to this high impedance circuit. 

3408 When contacting suppliers, say you S$W it in IC MASTER ©IC MASTER 1991 
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MB1501 
SERIAL INPUT PLL FREQUENCY SYNTHESIZER 

SERIAL INPUT PLL FREQUENCY SYNTHESIZER 
WITH 1.1 GHz PRESCALER 

The Fujitsu MB1501, utilizing Bl-CMOS technology, is a single chip serial input PLL 
frequency synthesizer with pulse-swallow function. 

The MB 1501 contains a 1.1 GHz two modulus prescaler that can select either 64165 or 
128/129 divide ratio; control signal generator; 16-bit shift register; 15-bit latch; programma
ble reference divider (binary 14-bit programmable reference counter); 1-bit switch counter; 
phase comparator with phase conversion function; charge pump; crystal oscillator; 19-bit 
shift register; 18-bit latch; programmable divider (binary 7-bit swallow counter and binary 
11-bit programmable counter). 

The MB1501 operates on a low supply voltage (3V typ) and consumes low power (45mWat 
1.1GHz). 

• High operating frequency: f1N MAx;1.1GHz (V1N MIN;0.20Vp.p) 
• Low power supply voltage: 2.7V to 5.5V (3.0V typ) 
• Low power supply consumption: 45mW (3.0V, 1.1GHz operation) 

• Serial input 18-bit programmable divider consisting of: 
o Binary 7-bit swallow counter (Divide ratio: Oto 127) 
o Binary 11-bit programmable counter (Divide ratio: 16 to 2047) 

• Serial input 15-bit programmable reference divider consisting of: 
o Binary 14-bit programmable reference counter (Divide ratio: 8 to 16383) 
o 1-bit switch counter (SW) Sets divide ratio of prescaler 

• 2types of phase detector output 
o On-chip charge pump (Bipolar type) 
o Output for external charge pump 

• Wide operating temperature: T ,.=--40°C to +85°C 
• 16-pin Plastic DIP Package (Suffix: -P) 

16-pin Plastic Flat Package (Suffix: -PF) 

• Pulse swallow function 

fveo; [(MxN)+A) xfose+R 
fveo: Output frequency of external voltage controlled oscillator (VCO) 
N: Preset divide ratio of binary 11-bit programmable counter (16 to 2047) 

A: Preset divide ratio of binary 7-bit swallow counter (OsA:5127, A<N) 
lose: Output frequency of the external oscillator 
R: Preset divide ratio of binary 14-bit programmable reference counter 

(8 to 16383) 
M: Preset divide ratio of prescaler (64 or 128) 

ABSOLUTE MAXIMUM RATINGS (see NOTE) 
Rating Symbol Value 

Vee --0.5 to + 7.0 
Power Supply Voltage 

VP Vee to 10.0 

Output Voltage Vour --0.5 to Vee +0.5 

Open-drain Output Voop --0.5 to 0.8 

Output Current lour ±10 

Storage Temperature TsTG -55to+125 

Unit 

v 
v 
v 
v 

mA 

oc 
NOTE: Permanent device damage may occur if the above Absolute Maximum 

Ratings are exceeded. Functional operation should be restricted to the 
conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device 
reliability. 

Copyright© 1989 by FUJITSU LIMITED 

PLASTIC PACKAGE 
DIP-16P-M04 

PLASTIC PACKAGE 
FPT-16P-M02 

PIN ASSIGNMENT 

This device contains circuitry to protect the inputs against 
damage due to high stalic voltagll6 or electric fields. How
ever. it is advised that normal precautions be taken to 
avoid ~lication of any voltage higher than maximum 
rated voltagll6 to this high ilfll8dance circuit. 

©IC MASTER 1991 When contacting suppliers, say you saw it in IC MASTER 3409 
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DATA SHEET====---

cP 
FUJITSU 

MB1507 
SERIAL INPUT PLL FREQUENCY SYNTHESIZER 

(/) 
(.) ·c: 
0 ..... 
t> 
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e 
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LL 

LOW POWER SERIAL INPUT PLL SYNTHESIZER I ~,,.. .~.~~ 
WITH 2.0GHz PRESCALER ~~~~ 

The Fujitsu MB1507, utilizing Bl-CMOS technology, is a single chip serial input PLL ~t,~ 
synthesizer with pulse-swallow function. ~\)> 
The MB 1507 contains a 2.0 GHz two modulus prescaler that can select of either 128/129 or \S 
256/257 divide ratio, control signal generator, 16-bit shift register, 15-bit latch, programma-
ble reference divider (binary 14-bit programmable reference counter), 1-bit switch counter, 
phase comparator with phase conversion function, charge pump, crystal oscillator, 20-bit 
shift register, 19-bit latch, programmable divider (binary 8-bit swallow counter and binary 
11-bit programmable counter) and analog switch to speed up lock up time. 
It operates supply voltage of 5V typ. and achieves very low supply. current of 18mA typ. 
realized through the use of Fujitsu Advanced Process Technology. 

• High operating frequency: f1N MAX=2.0GHz (V1N M1N=-4dBm) 

• Pulse swallow function: 128/129 or 256/257 

• Low supply current: lee=18mA typ. 
• Serial input 19-bit programmable divider consisting of: 

o Binary 8-bit swallow counter: 0 to 255 
o Binary 11-bit programmable counter: 16 to 2047 

• Serial input 15-bit programmable reference divider consisting of: 
o Binary 14-bit programmable reference counter: 8 to 16383 
o 1-bit switch counter (SW) Sets divide ratio of prescaler 

• On-chip analog switch achieves fast lock up time 

• 2types of phase detector output 
o On-chip charge pump (Bipolar type) 
o Output for external charge pump 

• Wide operating temperature: -40°C to +85°C 

• 16-pin Plastic Flat Package (Suffix: -PF) 

• Pulse swallow function 

fveo= [(PxN)+A) xfosc+R 
fveo: Output frequency of external voltage controlled oscillator (VCO) 
N: Preset divide ratio of binary 11-bit programmable counter ( 16 to 204 7) 

A: Preset divide ratio of binary 8-bit swallow counter (09.~255, A<N) 
lose: Output frequency of the external reference frequency oscillator 
A: Preset divide ratio of binary 14-bit programmable reference counter (8 to 

16383) 
A: Preset modulus of external dual modulus prescaler (128 or 256) 

ABSOLUTE MAXIMUM RATINGS (see NOTE) 

Rating Symbol Value Unit 

Vee --0.5 to + 7.0 v 
Power Supply Voltage 

Vp Vee to 10.0 v 
Output Voltage VouT --0.5 to Vee +0.5 v 
Open-drain Voltage Voop --0.5 to 0.8 v 
Output Current louT ±10 mA 

Storage Temperature TSTG -55to+125 •c 
NOTE: Permanent device damage may occur if the above Absolute Maximum 

Ratings are exceeded. Functional operation should be restricted to the 
conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device 
reliability. 

Copyright@ 1990 by FUJITSU LIMITED 

PLASTIC PACKAGE 
FPT·16P·M02 

PIN ASSIGNMENT 

0 

TOP VIEW 

lour 

BISW 

FC 

LE 

Data 

This device contains circuitry to protect the inputs against 
damage due to high static voltages or electric fields. How· 
ever, It is advised that normal precautions be taken to 
avoid application of any voltage higher than maximum 
rated voltages to this high impedance circuit. 

3410 When contacting suppliers, say you saw it in IC MASTER © IC MASTER 1991 
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DATA SHEET --
FUJITSU 

CONSTANT-VOLTAGE-DRIVE STEPPER MOTOR DRIVERS 

MBH90100 series 
(MBH90101, MBH90102, MBH90103, MBH90104, MBH90105) 

The MBH90100 series consists of hybrid modules for four-phase stepper motor 
driving. 
The series includes the MBH90101 to MBH90105, for different rated motor currents. 
The MBH90100 series four-phase stepper motor drivers are for constant voltage and 
unipolar drive and applicable to printers, facsimile equipments, copiers, and hard-<lisk 

controllers. 

• Module configuration 
Four-phase universal controller (M886520) 
Power MOSFET (FT60000 series) 
Flyback diode 

• Drive modes 
Four-phase single excitation drive (full-step mode) 
Four-phase double excitation drive (full-step mode) 
Four-phase single/double excitation drive (half-step mode) 

• Schmitt trigger inputs 

• Built-in clock input disable 

• Built-in delay to prevent abnormal motor currents 

SERIES CONFIGURATION 

MBH MBH 
90104 90105 

Maximum Driver Voltage 120 v 60 v 

Maximum Driver Current 2.5 A 2.0 A 1.3 A 4.2 A 2.4 A 

Controller Supply Voltage sv 

NOTE: Permanent device damage may occur if the above Absolute Maximum 
Ratin!:JS are exceeded. Functional operation should be restricted to the 
conditions as detailed in the operational sections data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect 
device reliability. 

Copyright<:> 1990by FUJITSU LIMITED 

PLASTIC PACKAGE 
DIP-24P-M02 

PIN ASSIGNMENT 

(TOP VIEW) 

(NC) 

CK 2 

CW/CCW 3 

(NC) 4 21 

EA 5 

Ee 6 

(NC) 7 

(NC) 8 

HOLD 9 

(NC) 10 

R 11 

GND 12 

DIP-24PIN 

Voo 

0 1 

ZD1 

Vss1 

02 

CONT 

CR 

03 

Vss2 

ZD2 

04 

(NC) 

This devK;e contains circuitry to protect the inputs against 
damage due to high static voltages or electric fields. How· 
ever. ~ is advised that normal precautions be taken to avoid 
application of any voltage higher than maximum rated volt· 
ages to this high irrpedance circutt. 

© IC MASTER 1991 When contacting suppliers, say you saw it in IC MASTER 3411 
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MB1800 SERIES 
HIGH SPEED EGL 

MB1800 SERIES 3G BIT/S HIGH SPEED ECL 
The Fujitsu MB1BOO series is high speed ECL fabricated with Fujitsu ESPER (Emitter-base 

Self-aligned structure with Polysilicon Electrodes and Resistors) process. This series is 

suitable for applications such as computer, telecom and instrumentation. 

• Gate Delay: 75ps typ. 

• Input Frequency: 3G Bit/s typ. 

• F/F toggle clock Frequency: 4GHz typ. 

• Output Rise/Fall Time: 95/75 ps typ. 

• Power supply voltage compensation of 110 Levels: 10kH series compatible 

• 1/0 Matching Impedance: 500. 

• Round 24 pin package : FPT-24C-A03 (Suffix: -CF) 

: Ro ; 6°C/W (conductive cooling) 

OJ 
FUJITSU 

CERAMIC PACKAGE 
FPT-24C-A03 

~ • Series Line-up 

·c: 
0 
"-u 
Cl> 
(j) 
e 
(.) 

~ 
::J 

-~ 
"S' 
u.. 

Propagatio/ Operating Power 
Part No. Function Delay Time Frequency Dissipation W 

tpd(typ.) fmax(typ.) (typ.) 

MB1B01 Dual 2-input OR/NOR Gate 

MB1B02 Dual Exclusive OR/NOR Gate 

MB1B03 Dual 2-input 2-output OR/NOR Gate 

MB1B04 2-input 4-differential Output Clock Distributor 

MB1B06 4-differential Output Clock Distributor with Duty Control 

MB1B10 D Flip-Flop with SET and RESET 

MB1B11 Dual D Flip-Flop with SET and RESET 

MB1812 Quad D Flip-Flop with Commom SET and RESET 

MB1813 Dual Toggle Flip-Flop with RESET 

MB1B14 4 Stage Ripple Counter with RESET 

MB1820 Discrimination Circuit 

MB1B21 4 to 1 Multiplexer 

MB1B22 1 to 4 Demultiplexer 

NOTE: Permanent device damage may occur if the above Absolute Maximum Ratings 
are exceeded. Functional operation should be restricted to the conditions as 
detailed in the operational sections of this data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 

Copyright ©1990 by FUJITSU LIMITED 

250 ps 0.7 

260 ps, 310 ps 0.7 

310 ps 1.4' 

370 ps 1.3 

550 ps 1.5 

460 ps/4.9 GHz 0.5 

460 ps/4.9 GHz 0.95 

520 ps/4 GHz 1.8 

460 ps/4.7 GHz 0.9 

4.1 GHz 1.25 

>4 GHz 0.9 
(10mV at 2.5 GHz) 

4.2 GHz 1.5 

3.B GHz 1.7 

This device contains circuitry to protect the inputs against 
damage due to high static voltages or electric fields. 
However, h is advised that normal precautions be taken to 
avoid application .of any vohage highe.r than maximum rated 
voltages to this high impedance circuit. 

3412 When contacting suppliers, say you saw it in IC MASTER ©IC MASTER 1991 
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MB84256A-1onoL!70LL1-1011ou10LL1-12112u12Lu-1s11su1sLL 

CMOS 256K-BIT LOW POWER SRAM 

32,768 WORD x 8-BIT CMOS STATIC RANDOM ACCESS 
MEMORY WITH DATA RETENTION 

The Fujitsu MB84256A is a 32,768--word by 8--bit static random access memory fabricated 
with a CMOS silicon gate process. The memory utilizes asynchronouse circuitry and may be 
maintained in any state for an indefinite period of time. All pins are TIL compatible, and a 
single +5V power supply is required. 

The MB84256A is ideally suited for use in microprocesser systems and other applications 
where fast access time and ease of use are required. All devices offer the advantages of low 
power dissipation, low cost and high performance. 

• Organization: 32,768 x 8 bits 
• Fast access time: 70 ns max. (MB84256A-70/70U70LL) 

100 ns max. (MB84256A-10/10U10LL) 
120 ns max. (MB84256A-12/12U12LL) 
150 ns max. (MB84256A-15/15U15LL) 

• Completely static operation: No clock required 

• TIL compatible inputs/outputs 
• Three state outputs 

• Single +5V power supply,±10% tolerance 
• Low power standby: 

CMOS level: 5.5 mW max. (MB84256A-70/10/12/15) 
0.55 mW max. (MB84256A-70U70LU10U10LU12U12LU15U15LL) 

PLASTIC PACKAGE 
DIP-28P-M02 

TILlevel: 16.5mWmax. (MB84256A-70/70U70LU10/10U10LU12/12U12LU '------------------' 
15/15U15LL) 

• Data retention: 2.0V min. 

• Standard 28--pin (600mil) (Suffix: P) 

• Standard 28--pin (300mil) (Suffix: P-SK) 
• Standard 28-pin Bend-type FPT (450mil) (Suffix: PF) 

• Standard 28-pin Bend-type TSOP (Suffix: PFT) 

ABSOLUTE MAXIMUM RATINGS (see NOTE) 

Ra ling Symbol Value Unit 

Supply Voltage Vee --0.5 to +7.0 v 

Input Voltage v,. --0.5 to Vee +0.5 v 

Output Voltage v,'° --0.5 to Vee +0.5 v 

Temperature Under Bias Te1As -10to +85 oc 

Storage Temperature TsrG -40 to +125 oc 

NOTE: Permanent device damage may occur if the above Absolute Maximum Ratings 
are exceeded. Functional operation should be restricted to the conditions as 
detailed in the operational sections of this data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 

Copyright © 1990 by FUJITSU LIMITED 

This device contains circuitry to protea the inputs against 
damage due to high stalic voltages or elearic fields. However, 
it is advised that normal precautions be taken to avoid 
application of any voltage higher than maximum rated 
voltages to this high irrpedance circuit. 

© IC MASTER 1991 When contacting suppliers, say you saw it in IC MASTER 3413 
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DATA SHEET 

MB841000-BO/-BOU-10!-10L/-12/-12L 
CMOS 1 M LOW POWER SRAM 

cP 
FUJITSU 

131,072-WORD x S--BIT CMOS STATIC RANDOM I.. ({)~ ~· 0 

ACCESS MEMORY WITH DATA RETENTION . . ~~V::? 
The Fujitsu MB841000 is a 131,072-word x 8--bit static random access memory fabricated~ 
with a CMOS silicon gate process. The memory utilizes asynchronous circuitry and may be 
maintained in any state for an indefinite period of time. All pins are TIL compatible, and a 
single +5V power supply is required. 

The MB841000 is ideally suited for use in microprocesser systems and other applications 
where fast access time and ease of use are required. All devices otter the advantages of low 
power dissipation, low cost and high performance. 

• Organization: 131,072 x B bits 

• Fast access time : 80 ns max. (MB841000-80/80L) 
100 ns max. (MBS41000-10/10L) 
120 ns max. (MB841000-12/12L) 

• Complete static operation : No clock required 

• TIL compatible inputs/outputs 

• Three state outputs 

• Single +5V ±10% power supply 

• Low power standby : 
CMOS level : 5.5 mW max. (MB841000-80/10/12) 

1.1 mW max. (MB841000-80U1OU12L) 

TIL level : 16.5 mW max. (MB841000-80/80U10/10U12/12L) 

• Data retention voltage : 2.0V min. 

• Standard 32-pin DIP (600mil) (Suffix: P) 

• Standard 32-pin FPT (525mil) (Suffix: PF) 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Value 

Supply Voltage Vee -0.5 to +7.0 

Input Voltage V1N -0.5 to Vee +0.5 

Output Voltage V110 -0.5 to Vee +0.5 

Temperature under Bias Ts1As -10 to +85 

Storage Temperature TsrG -40to+125 

Unit 

v 

v 

v 

oc 

oc 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. Functional operation should be restricted to the conditions as 
detailed in the operational sections of this data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 

Copyright© 1990 by FUJITSU LIMITED 

PLASTIC PACKAGE 
(DIP-32P-M01) 

PLASTIC PACKAGE 
(FPT-32P-M03) 

NC 
A,. 
A,. 
A,, 
A, 

Ao 
A, 
A, 

A, 

A, 
A, 
Ao 

1/0, 
vo, 
110, 

GND 

PIN ASSIGNMENT 

TOP VIEW 

Vee 
A,. 
cs, 
WE 
A,, 
Ao 
A, 
A,, 

A,, 
cs, 
110. 
110, 
110, 
110, 
110, 

This device contains circuitry to protect the inputs against 
damage due to high static voltages or electric fields. 
However, it is advised that normal precautions be taken to 
avoid application of any voltage higher than maximum rated 
voltages to this high impedance circuit. 

3414 When contacting suppliers, say you saw it in IC MASTER © IC MASTER 1991 
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MB828001-2s1-ss 
1 M BIT HIGH SPEED Bl-CMOS SRAM 

1,048,576 WORDS x 1 BIT HIGH SPEED Bl-CMOS 
STATIC RANDOM ACCESS MEMORY 

The Fujitsu MB828001 is 1,048,576 words x 1 bit static random access memory fabricated with 
a Bi-CMOS process technology. To make power dissipation lower and high speed, peripheral 
circuits consist of Bi-CMOS technology, and to obtain smaller chip size, cells consist of NMOS 
transistors and resistors. 

The memory utilizes asynchronous circuitry and may be maintained in any state for an indefinite 
period of time. All pins are TTL compatible, and a single 5 volts power supply is required. The 
MB82B001 has 400mil plastic small out-foe J--lead(SOJ) as package option. 

The MB82B001 is ideally suited for use in dataprocessing systems and other applications where 
fast access time and ease of use are required. All devices offer the advantages of low power 
dissipation. low cost and high peformance. 

• Organization: 1,048.576 words x 1 bit 

• Static operation: No clocks or refresh required 

• Fast access time: 25ns max. (MB82B001-25) 
35ns max. (MB82B001-35) 

• Single +5V(±10%) power supply with low current drain 

Active operation = 120mA max. 
Standby operation = 15mA max. (CMOS level) 
Standby operation = 25mA max. (TTL level) 

• Separate data input and output 

• TTL .compatible inputs and output 

• Chip select for simplified memory expansion, automatic power down 

• All inputs and output have protection against static charge 

• 400 mil width 28-pin SOJ package (Suffix: -PJ) 

ABSOLUTE MAXIMUM RATINGS (see NOTE) 

Rating Symbol Value 

Supply Voltage Vee --0.5 to +7.0 

Input Voltage on any pin with to GND VIN --0.5 to + 7.0 

Output Voltage on any pin with to GND V OUT --0.5 to +7.0 

Power Dissipation Po 1.0 

Output Current I OUT ±20 

Temperature under Bias T BIAS -10 to +85 

Storage Temperature Tsm -40 to +125 

Unit 

v 
v 
v 
w 
mA 

oc 
oc 

NOTE: Permanent device damage may occur if the above Absolute Maximum 
Ratings are exceeded. Functional operation should be restricted to the 
condibons as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device 
reliability. 

Copyright© 1990 FUJITSU LIMITED 

PLASTIC PACKAGE 
LCC-28P-M05 

PIN ASSIGNMENT 

A17 "tc 
AO A16 

A1 A15 
A2 A14 

A3 A11 

A4 A10 
NC A9 
AS NC 
A7 A13 
A6 A12 
A5 A18 
DOUT A19 
WE DIN 
GND cs 

This device contains circuitry to proted the inputs against 
damage due to high static voltage& or electric fields. 
However. l is advised that normal precautions be taken to 
avoid application of any voltage higher than maximum rated 
voltages to this high i"l>Bdance circuit. 

© IC MASTER 1991 When contacting suppliers, say you saw it in IC MASTER 3415 
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1 M BIT HIGH SPEED BJ-CMOS SRAM 
262,144 WORDS x 4 BITS HIGH SPEED Bl-CMOS 

STATIC RANDOM ACCESS MEMORY 
The Fujitsu MB82B005 is 262, 144 words x 4 bits static random access memory fabricated with a 
Bi-CMOS process technology. To make power dissipation lower and high speed, peripheral 
circuits consist of Bi-CMOS technology, and to obtain smaller chip size, cells consist of NMOS 
transistors and resistors. 

The memory utilizes asynchronous circuitry and may be maintained in any state for an indefinite 
period of time. All pins are TTL compatible, and a single 5 volts power supply is required. The 

MB828005 has 400mil plastic small out-foe J-lead(SOJ) as package option. 

The MB828005 is ideally suited for use in dataprocessing systems and other applications where 
fast access time and ease of use are required. All devices offer the advantages of low power 
dissipation, low cost and high pefonnance. 

• Organization: 262, 144 words x 4 bits 

~ • Static operation: No clocks or refresh required 

·c; • Fast access time: 25ns max. (MB828005-25) e 35ns max. (MB828005-35) 
t5 <I> • Single +5V(±10%) power supply with low current drain 
a; 
e Active operation = 120mA max. 
u Standby operation= 15mA max. (CMOS level) 
~ Standby operation = 25mA max. (TTL level) 

• Common data input and output 

• TTL compatible inputs and outputs 

• Chip select for simplified memory expansion, automatic power down 

• All inputs and output have protection against static charge 

• 400 mil width 28-pin SOJ package (Suffix: --PJ) 

ABSOLUTE MAXIMUM RATINGS (see NOTE) 

Rating Symbol Value 

Supply Voltage Vee ---0.5 to + 7.0 

Input Voltage on any pin with to GND VIN --0.5 to +7.0 

Output Voltage on any pin with to GND VouT ---0.5 to + 7.0 

Power Dissipation Po 1.0 

Output Current I OUT ±20 

Temperature under Bias T BIAS -10 to +85 

Storage Temperature Tsra --40 to +125 

Unit 

v 
v 
v 
w 
mA 

oc 
oc 

NOTE: Pennanent device damage may occur if the above Absolute Maximum 
Ralln9a are exceeded. Functional operation should be restricted to the· 
condibOns as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device 
reliability. 

Copyright© 1990 FUJITSU LIMITED 

PLASTIC PACKAGE 
LCC-28P-M05 

PIN ASSIGNMENT 

A16 Vee 
A17 A15 
AO A14 
A1 A13 
A2 A12 
A3 A11 
A4 A10 
AS A9 
A7 
A6 
AS 

Cs 12 

"OE q13 
GND 

0
14 

This device comains cil"C\Jitry to protecl the input• against 
damage due to high static voltagea or electrc fields. 
However, It is advised that normal precautions be taken to 
avoid application of any voltage higher than maxirnim rated 
voltages to this high i!Tpedance circuit. 

3416 When contacting suppliers, say you saw it in IC MASTER © IC MASTER 1991 



cO MB86140 

FUJITSU PICTURE IN PICTURE CONTROLLER 

The Fujitsu MB86140, fabricated in CMOS process 
technology, is a picture in picture controller 
for TV/VTR applications conform to NTSC mode. 

The MB86140 is an exclusive controller of the 
picture in picture system composed of PLL IC 
(MB3511), dual port RAM (MB81461) and A/D·D/A 
converter (MB40176). 

• NTSC mode 

• Picture in picture function 
Separate/Compress/Composite function of brightness 
signal and colour signal 
Memory control function 
Selectable motion picture mode (all field) or 
still mode picture (single field) 
Selectable sub-picture position: Upper left, 
lower left, upper right, or lower right 
AFC (Automatic frequency control) function 

• Solarization mode function 

• Indication signal output for PIP mode or 
solarization mode 

• Input video signal: NTSC composite video 
signal (6Bit/4fsc) 

• Output video signal for sub-picture: 
(NTSC) composite video signal (6Bit/4fsc) 

• Single supply voltage: +5 V 

• 64-pin plastic dual-in-line package 

ABSOLUTE MAXIMUM RATINGS (See NOTE) 

Rating Symbol Condition Value 

Supply Voltage VDD VSS-0.5 

Input Voltage VI VSS-0.5 

Output Voltage VO VSS-0.5 

Operating Temperature TA -25 to 

Storage Temperature TSTG -40 to 

VO=VDD +70 
Output Current IO VDD=Max. 

VO=OV -40 

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

to 

to 

to 

TS717-A906 
June 1990 

PLASTIC PACKAGE 
DIP-64P-M01 

(VSS=OV) 

Unit 

+6.0 v 

VDD+0.5 v 

VDD+0.5 v 

+85 oc 

+125 oc 

mA 

This device contains circuitry to protect the 
inputs against damage due to high static volt· 
ages or electric fields. However. it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi
mum rated voltages to this high impedance 
circuit. 

©IC MASTER 1991 When contacting suppliers, say you saw it in IC MASTER 3417 
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PRODUCT INFORMATION 
FUJITSU 

MBB7033B Series 
SCSI Protocol Controller (SPC) With On-Chip Drivers/Receivers 

GENERAL DESCRIPTION 
The MB87033 SCSI Protocol Controller (SPC) is a CMOS LSI 
circuit specifically designed to control a Small Computer Systems 
Interface (SCSI). The MB87033 rounds out Fujitsu's SPC family 
of protocol controllers by providing software enhancements and 
other functional features that will meet all facits of the SCSI 
specification (ANSI X 3.131-1986). 

To achieve optimum performance and interface flexibility, the 
MB87033 provides an 8-byte First-In First-Out (FIFO) data buffer 
register and a 28-bit transfer byte counter which allows burst 
transfers of up to 256 megabytes. To improve programming 
requirements, "Attention Detect• and "Arbitration Fail" interrupts 
are provided and on-chip driver/receiver circuits simplify interface 
connections. Data transfers can be executed in either the 
asynchronous or synchronous mode with a maximum offset of 
8-bytes. 

Data Transfer Speed 
• Up to a maximum of 5-megabyte/sec 

Selectable Operating Modes 
• OMA transfers 
• Program transfers 

• Manual Transfers 

• Diagnostic 

Interface 
• On-chip single ended Drivers/Receivers 
• Guaranteed to sink 48mA regardless oUhe number 

of outputs simultaneously asserted 

Enhancements 
• On-chip parity generation 

-~ SCSI Compatibility • Attention condition detect interrupt 
e 
0 
Q) 

Qi 
e 
(.) 

~ 

• Supports all mandatory commands, many optional commands, 
and some extended commands of SCSI Specification (ANSI 
X3.131, 1986) 

• Software compatible with MB87030131 

• Serves as either INITIATOR or TARGET 

• Arbitration fail interrupt 

Clock Requirements 
• 1 OMHz clock 

:J 
~ Data Buses 

Technology/Power Requirements 

• Silicon-gate CMOS 
"5' • Independent buses for CPU and OMA controller 
LL 

Transfer Modes 

• Single +5V power supply 

Available Packaging 
• Asynchronous 

• Synchronous mode transfers with programmable offset of up to 
eight bytes (8-byte FIFO) 

• 84-pin plastic leadless chip carrier 

• 80-pin plastic flat package 

ABSOLUTE MAXIMUM RATINGS1 

Values 

Rating Symbol Min Max Unit 

Supply Voltage Voo Vss2-0.3 6.0 v 
Input Voltage v, Vss2-0.3 Voo+ 0.3 v 
Output Voltage2 Vo Vss2 -0.3 V00 + 0.3 v 
Storage Temperature (Ceramic) Tsra -05 +125 oc 

NOTES: 
1. Permanent device damage may occur if the above Absolute Maximum Ratings are exceeded. Functional operation 

should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 

2. Vss • O V 
3. Not more than one output may be shorted at a time for a maximum duration of one second. 

Ccpyl'lghl @ 1990 by FWITSU LIMITED l¥ld Fujitsu Mlcroalaclronk:a. Inc. 
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DATA SHEET=====---
FUJITSU 

CMOS 4M x 9 Fast Page Mode DRAM Module 

The Fujitsu MB85285 is a fully decoded, CMOS dynamic random access memory (DRAM) ~ 

module consisting of nine MB814100 devices. The MB85285 is optimized for those ~ 
applications requiring high speed, high performance, and large memory storage. The 
operation and electrical characteristics of the MB85285 are the same as the MB814100 ~ 
devices which feature fast page operation. For ease of memory expansion, the MB85285 is <l 
offered in a 30-pad and a 30-pin Single In-line Memory Module Package (SIMM/SIP). 

• Organization: 
4, 194,304 words x 9 bit 

• 'R1\S Access Time: 
80 ns max. (MB85285-80) 
100 ns max. (MB85285-10) 
120 ns max. (MB85285-12) 

• C1\S Access Time: 
25 ns max. (MB85285-80) 
30 ns max. (MB85285-10) 
35 ns max. (MB85285-12) 

• Column Address Access lime: 
45 ns max. (MB85285-80) 
50 ns max. (MB85285-10) 
60 ns max. (MB85285-12) 

• Fast Page Mode 

• Active Power: 
3713 mW max. (MB85285-80) 
3128 mW max. (MB85285-10) 
2723 mW max. (MB85285·12) 

• Standby Power: 
50 mW max. (CMOS Level) 
99 mW max. (TIL Level) 

• Single +5 V Supply ±10% Tolerance 

• TIL Compatible 110 
• Decoupling Capacitor 

0.22 µF, 9 pcs 

• JEDEC Standard Package Outline: 
30-pad SIMM (MB85285-XX PS) 
30-pad SIMM (MB85285-XX PSG*) 
30-pin SIP (MB85285-XX PL) 
*PSG = Gold Pad 

ABSOLUTE MAXIMUM RATINGS (See note) 

Rating Symbol Value 

Supply Voltage Vee -1.0 to +7.0 

Input Voltage V1N -1.0 to +7.0 

Output Voltage Vour -1.0 to+7.0 

Short Circuit Output Current lour ±50 

Power Dissipation Po 9.0 

Storage Temperature Tsm -55 to +125 

Rating 

v 

v 
v 

mA 

w 
oc 

Note: Permanent device damage may occur if absolute maximum ratings are exceeded. Functional 
operation should be restricted to the conditions as detailed in the operation sections of this 
data sheet. Exposure to absolute maximum rating conditions for extended periods may affect 
device reliability. 

Copyright@ 1990 by FUJITSU LIMITED 

©IC MASTER 1991 When contacting suppliers, say you saw it in IC MASTER 

MSS-30P-P05 

MSP-30P-P04 

PAD ASSIGNMENT 

0 

vcc 1 
/CAS 2 
DQO 3 
AO 4 
A1 s 
DQ1 6 
A2 7 
A3 8 
vss 9 
DQ2 10 
A4 11 
AS 12 
DQ3 13 
AG 14 
A7 1S 
DQ4 16 
AS 17 
A9 18 
A10 19 
DOS 20 
(WE 21 
vss 22 
DOG 23 
NC 24 
DQ7 2S 
Q8 26 
/RAS 27 
/CASS 28 
DB 29 
vcc 30 

0 

This device contains circuitry to 
protect the inputs against damage 
due to high static voltages or electric 
fields. However, it is advised that 
normal precautions be taken to avoid 
application of any voltage higher than 
maximum rated voltage to this high 
impedan90 circuit. 
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DATA SHEET 
FUJITSU 

CMOS 4M x 9 Low Profile DRAM Module 
The Fujitsu MB85295 is a fully decoded, CMOS dynamic random access memory (DRAM) 
module consisting of nine MB814100 devices. The MB85295 is optimized for those 
applications requiring high speed, high performance, and large, memory storage. The 
operation and electrical characteristics of the MB85295 are the same as the MB8141000 
devices which feature fast page operation. For ease of memory expansion, the MB85295 is <l 
offered in a low profile 30-pin Single In-line Type Module Package (SIP). 

• Organization: 
4, 194,304 words x 9 bit 

• 'RAS Ac:Cess Time: 
80 ns max. (MB85295-80) 
100 ns max. (MB85295-10) 
120 ns max. (MB85295-12) 

• CJffi Access Time: 

• Active Power: 
3713 mW max. (MB85295-80) 
3128 mW max .. (MB85295-10) 
2723 mW max. (MB85295-12) 

• Standby Power: 
50 mW max. (CMOS Level) 
99 mW max. (TIL Level) 

• Single +5 V Supply ±10% Tolerance 

• TIL Compatible 1/0 
en 
u ·c:. 
0 

25 ns max. (MB85295-80) 
25 ns max. (MB85295-10) 
35 ns max. (MB85295-12) 

Column Address Access Time: 
45 ns max. (MB85295-80) 
50 ns max. (MB85295-10) 
60 ns max. (MB85295-12) 

• Decoupling Capacitor 
0.22 µF, 9 pcs ..... 

t5 
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Fast Page Mode 

• JEDEC Standard Package Outline: 
30-pin SIP (MB85295-XX PL) 

ABSOLUTE MAXIMUM RATINGS See note 

Rating Symbol Value Rating 

Supply Voltage Vee -1.0 to +7.0 v 
Input Voltage V1N -1.0 to +7.0 v 
Output Voltage Vour -1.0 to +7.0 v 
Short Circuit Output Current lour ±50 mA 

Power Dissipation Po 9.0 w 
Storage Temperature Tsm -55 to+125 oc 

Nole: Permaneni device damage may occu; if absolute maximum ratings are excsedsd. Functional 
operation should be restricted to the conditions as detailed in the operation sections of this 
data sheet. Exposure to absolute maximum rating conditions for extended periods may affect 
device reliability. 

Copyright© 1990 by FUJITSU LIMITED aid Fujitsu Microelectronics, Inc. 
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MSP-30P-P07 

PIN ASSIGNMENT 

vcc 
/CAS 
DQO 
AO 
A1 
D01 
A2 
A3 
vss 
D02 
A4 
A5 
003 
AS 
A7 
004 
AS 
A9 
A10 
005 
/WE 
vss 
DOS 
NC 
007 
08 
/RAS 
/CASS 
D8 
vcc 

D 
D 
D 
D 

This device contains circuitry to 
protect the inpulS against damage 
due to high static voltages or electric 
fields. However, it is advised that 
normal precautions be taken to avoid 
application of any voltage higher than 
maximum rated voltage to this high 
impedance circuit. 

© IC MASTER 1991 
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FUJITSU 

CMOS 256K x 36 Fast Page Mode DRAM Module 
~ 

The Fujitsu MB85336 is a fully decoded, CMOS dynamic random access memory 
(DRAM) module consisting of eight MB81 C4256A devices and four MB81 C256A 
devices. The MB85336 is optimized for those applications requiring high speed, high 
performance and large memory storage. The operation and electrical characteristics 
of the MB85336 are the same as the MB81 C4256A which features fast page mode 
operation. For ease of memory expansion, the MB85336 is offered in a 72-pad CJ 
Single In-Line Memory Module Package (SIMM). ~ 

~~ 
• Organization: • Fast Page Mode '9 

262, 144 words x 36 bit l'-

• RAS" Access Time 
60 ns max. (MB85336-60) 
70 ns max. (MB85336-70) 
80 ns max. (MB85336-80) 
100 ns max. (MB85336-10) 

• 'CAS Access Time: 
15 ns max. (MB85336-60) 
20 ns max. (MB85336-70) 
20 ns max. (MB85336-80) 
25 ns max. (MB85336-1 O) 

• Column Address Access Time: 
30 ns max. (MB85336-60) 
35 ns max. (MB85336-70) 
40 ns max. (MB85336-80) 
50 ns max. (MB85336-10) 

• Active Power: 
4884 mW max. 
4488 mW max. 
4092 mW max. 
3564 mW max. 

(MB85336-60) 
(MB85336-70) 
(MB85336-80) 
(MB85336-10) 

• Standby Power: 
66 mW max. (CMOS Level) 
132 mW max. (TTL Level) 

• Single +5 V Supply ±10% Tolerance 

• TTL Compatible 110 

• Decoupling Capacitor: 
0.22 µF, 12 pcs 

• JEDEC Standard Package Outline: 
72-pad SIMM (MB85336-XXPS) 
72-pad SIMM (M885336-XXPSG*) 
*PSG =Gold Pad 

ABSOLUTE MAXIMUM RATINGS (See note) 

Rating Symbol Value Rating 

Supply Voltage Vee -1.0 to +7.0 v 

Input Voltage VrN -1.0 to +7.0 v 

Output Voltage Vour -1.0 to +7.0 v 
Short Circuit Output Current lour ±50 mA 

Power Dissipation Po 10.0 w 
Storage Temperature Tsm -55 to+125 oc 

Note: Permanent device damage may occur if absolute maximum ratings are exceeded. 
Functional operation should be restricted to the conditions as detailed in the opera
tion sections of this data sheet. Exposure to absolute maximum rating conditions 
for extended periods may affect device reliability. 

Copyright@ 1990 by FUJITSU LIMITED 
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CMOS 1 M x 36 Fast Page Mode DRAM Module 
~ 

The Fujitsu MB85346 is a fully decoded, CMOS dynamic random access memory 
(DRAM) module consisting of eight MB814400 devices and four MB81C1000A 
devices. The MB85346 is optimized for those applications requiring high speed, high 
performance and large memory storage. The operation and electrical characteristics 
of the MB85346 are the same as the MB814400 which features fast page mode 
operation. For ease of memory expansion, the MB85346 is offered in a 72-pad (; 
Single In-Line Memory Module Package (SIMM). ~ 

~~ 
• Organization: • Fast Page Mode tS) 

1,048,576 words x 36 bits ,.-

• mm Access Time 
80 ns max. (MB85346-80) 
100 ns max. (MB85346-10) 
120 ns max. (MB85346-12) 

• ~Access Time: 
25 ns max. (MB85346-80) 
30 ns max. (MB85346-10) 
35 ns max. (MB85346-12) 

• Active Power: 
4664 mW max. (MB85346-80) 
4048 mW max. (MB85346-10) 
3608 mW max. (MB85346-12) 

• Standby Power: 
66 mW max. (CMOS Level) 
132 mW max. (TTL Level) 

• Single +5 V Supply ±10% Tolerance 

000 2 
001 4 
002 6 
003 8 
vcc 10 
AO 12 

MSS-72P-P11 

PAD ASSIGNMENT 
(TOPVIEW) 

1 vss 
3 0018 
5 0019 
7 0020 
9 0021 
11 NC 
13 A1 

.~ . Column Address Access Time: 
45 ns max. (MB85346-80) 
50 ns max. (MB85346-10) 
60 ns max. (MB85346-12) 

• TIL Compatible 1/0 
• Decoupling Capacitor: 

0.22 µF, 12 pcs 

A2 14 
A4 16 15 A3 

17 A5 c 
e 
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• JEDEC Standard Package Outline: 
72-pad SIMM (MB85346-XXPS) 
72-pad SIMM (MB85346-XXPSG*) 
*PSG • Gold Pad 

~ ABSOLUTE MAXIMUM RATINGS (See note) 

Rating Symbol Value Rating 

Supply Voltage Vee -1.0 to +7.0 v 

Input Voltage V1N -1.0 to +7.0 v 

Output Voltage Vour -1.0 to +7.0 v 
Short Circuit Output Current lour ±50 mA 

Power Dissipation Po 10.0 w 
Storage Temperature Tsra -55 to+125 oc 

Note: Permanent device damage may occur if absolute maximum ratings are exceeded. 
Functional operation should be restricted to the conditions as detailed in the opera
tion sections of this data sheet. Exposure to absolute maximum rating conditions 
for extended periods may affect device reliability. 

Copyright© 1990 by FUJITSU LIMITED 

AS 18 
004 20 
005 22 
DOS 24 
007 26 
A7 28 
vcc 30 
A9 32 
/RAS234 
DQ8 36 

DQ35 38 
/CASO 40 
/CAS3 42 
/RASO 44 
NC 46 
NC 48 
0027 50 
0028 52 
0029 54 
0030 56 
0031 58 
0032 60 
0033 62 
0034 64 
NC 66 
PD1 68 
PD3 70 
vss 72 

19 NC 
21 0022 
23 0023 
25 0024 
27 0025 
29 NC 
31 A8 
33 NC 
35 0026 

37 0017 
39 vss 
41 /CAS2 
43 /CAS1 
45 NC 
47 /WE 
49 009 
51 0010 
53 0011 
55 0012 
57 0013 
59 vcc 
61 0014 
63 0015 
65 0016 
67 PDO 
69 PD2 
71 NC 

DD 
DD 

0 

This device contains circuitry to protect the 
inputs against damage due to high static 
voltages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application ofany voltage higher than maximum 
rated voltage to this high impedance circuit. 

3422 When contacting suppliers, say you saw it in IC MASTER © IC MASTER 1991 
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MB98A9060-2s/9070-2s/9080-2s/9090-2s 
SRAM MEMORY CARD 

STATIC RANDOM ACCESS MEMORY CARD 
64K/128K/256K/512K-BYTE 

The Fujitsu MB98A9060/9070/9080/9090 are Static Random Aoeess Memory (SRAM) 
cards capable of storing and retrieving large amounts of data. Each SRAM card contains a 
replaceable lithium battery and an on-board rechargeable battery for data reteniton. Battery 
can easily be replaced without loss of data, because the on-board cell keeps power applied 
to the memory circuits at all times. 

The SRAM memory circuits are housed in a "credit-card" size 68-pin package. 
Internally circuitry is protected by metal plates on the top and bottom of the card to help 
reduced chip damage from electro-static discharge. 

Fujitsu memory cards offer the unique ability to be organized in either 8-bit or 16-bit bus 
configuration at the user side. 
All cards offer advantages of portable, low power and high speed operation. 

• Card Dimension: 85.6 length x 54.0 width x 3.3 thickness (mm) 
• Connector Type: 68-pin Two-Piece (Built-in 68-pin receptacle, 2 row type) 
• Complete static operation: No clock required 

• TTL compatible inputs/outputs 

• Three state outputs 

• Single + 5.0V ±5% power supply 
• Built-in battery backup IC 

• Battery alarm function 

• Replaceable Battery 

AVAILABLE ORGANIZATIONS 

Part Number Mounted Memory Device AccesaTlme 

MB98A906~25 256K SRAM x 2 pcs 250 ns 

MB98A907~25 256K SRAM x 4..e_cs 250ns 

MB98A908~25 256K SRAM x 8 ~s 250ns 

MB989~25 256K SRAM x 16E 250ns 

·1: Selected at user side. 

ABSOLUTE MAXIMUM RATINGS (see NOTE) 
Rating Symbol 

Supply Voltage Vee 

Input Voltage VIN 

Output Voltage Vvo 

Temperature under Bias TBIAS 

Storage Temperature TsTG 

Ambient Humidity HA 

·2: o•c to +40°C when the card is operated or kept for more than 20 oonsencutive days. 

NOTE: Permanent device damage may occur if the above Absolute Maximum Ratings are 
exceeded. Functional operation should be restricted to the conditions as detailed in 
the operational sections of this data sheet. Exposure to absolute maximum rating 
conditions for extended periods may affect device reliability. 

Quick ProTM le a trademalkof FUJITSU LIMITED 

Copyrlght@19811 by FUJITSU LIMITED 

CRD-68P-M01 

Memory Organlzalton *1 

64K x 8 bil/32K x 16 bit 

128K x 8 bil/64K x 16 bit 

256K x 8 bil/128K x 16 bit 

512K x 8 bil/256K x 16 bit 

Value Unit 

--0.5 to +7.0 v 
--0.5 to Vee +0.5 v 
--0.5 to Vee +0.5 v 

-10 to +60 "2 oc 
-10 to +60 "2 oc 

37.5 to62.5 RH 

Thia device contains cirailtry IO protect the Inputs ,ainst 
damage due to high static wltagae or electric ields. 
Howev8r, It le advised that normal precautions be taken to 
avoid applicallon of any vokage higher than maximum 
rated voltag8I to this high lrrpedance circul. 

©IC MASTER 1991 When contacting suppliers, say you saw it in IC MASTER 3423 
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MB98A60BA~2s/609A-2s/61 OA-2s 
EPROM MEMORY CARD 

UV ERASABLE READ ONLY MEMORY CARD 
256K/512K/1 M-BYTE 

The Fujitsu MB98A608A/609A/610A are UV Erasable Read Only Memory (EPROM) cards 
capable of storing and retrieving large amounts of data. Each EPROM card contains multiple 
MBM27C1001 devices. 

The EPROM memory circuits are housed in a "credit-card" size 68-pin package. 
Internally circuitry is protected by me:al plates on the top and bottom of the card to help 
reduced chip damage from electro-static discharge. 

A unique feature of the Fujitsu memory cards allows the user to organize the card into either 
an 8-bit or a 16-bit organization. 
All cards are portable and operate at high speed with low power needs. 

• Card Dimensions: 85.6 length x 54.0 width x 4.05 thickness (mm) 

• Connector Type: 68-pin Two-Piece (Built-in 68-pin receptacle, 2-row type) 
• Complete static operation: No clock required 
• TTL compatible inputs/outputs 

• Three-state outputs 

• Single + 5.0V ±5% power supply 

o') 

FUJITSU 

CRD-68P-M03 

e AVAILABLE ORGANIZATIONS 
(..) 

~ Part Number Mounted Memory Device Access Time 

MB98A608A-25 MBM27C1001 x 2 pcs 250 ns 

MB98A609A-25 MBM27C1001 x 4 pcs 250 ns 

MB98A610A-25 MBM27C1001 x 8 pcs 250 ns 

•To be configured by user. 

ABSOLUTE MAXIMUM RATINGS (see NOTE.) 

Rating Symbol 

Supply Voltage Vee 

Input Voltage VIN 

Output Voltage V110 

Programming Voltage Vcc/VPP1, Vcc/VPP2 

Temperature under Bias TBIAS 

Storage Temperature TSTG 

NOTE: Permanent device damage may occur if the above Absolute Maximum Ratings are 
exceeded. Functional operation should be restricted to the conditions as detailed in 
the operational sections of this data sheet. Exposure to absolute maximum rating 
conditions for extended periods may affect device reliability. 

Copyright ©1990 by FUJITSU LIMITED 

Memory Organization * 

256K x 8 bits/128K x 16 bits 

512K x 8 bits/256K x 16 bits 

1 M x 8 bits/512K x 16 bits 

Value Unit 

-0.3 to +7.0 v 
-0.5 to Vee +0.5 v 
-0.5 to Vee +0.5 v 

-0.5to+13.5 v 
-10 to +60 oc 
-30 to +70 oc 

This device contains circuitry to protect the inputs against 
damage due to high static voltages or electric fields. 
However, it is advised that normal precautions be taken to 
avoid application of any voltage higher than maximum 
raled voltages to this high illlledance circuit. 

3424 When contacting suppliers, say you saw it in IC MASTER ©IC MASTER 1991 
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MB98A6070-2s/60B0-2s/6090-2s/6100-2s 
OTPROM MEMORY CARD 

ONE TIME PROGRAMMABLE READ ONLY MEMORY 
CARD 128K/256K/512K/1 M-BYTE 

The Fujitsu MB98A6070/6080/6090/6100 are One Time Programmable Read Only Memory 
(OTP ROM) cards capable of storing and retrieving large amounts of data. Each OTP ROM 
card contains multiple MBM27C512P devices. 

The OTP ROM memory circuits are housed in a "credit-card" size 68-pin package. 
Internally circuitry is protected by metal plates on the top and bottom of the card to help 
reduced chip damage from electro-static discharge. 

A unique feature of the Fujitsu memory cards allow the user to organize the card into either 
an 8-bit or a 16-bit organization. 
All cards are portable and operate at high speed with low power needs. 

• Card Dimensions: 85.6 length x 54.0 width x 3.3 thickness (mm) 
• Connector Type: 68-pin Two-Piece (Built-in 68-pin receptacle, 2-row type) 

• Complete static operation: No clock required 

• TTL compatible inputs/outputs 

• Three-state outputs 

• Single + 5.0V ±5% power supply 

AVAILABLE ORGANIZATIONS 

Part Number Mounted Memory Device Access Time 

MB98A6070-25 MBM27C512P x 2 pcs 250 ns 

MB98A6080-25 MBM27C512P x 4 pcs 250 ns 

MB98A6090-25 MBM27C512P x 8 pcs 250 ns 

MB98A6100-25 MBM27C512P x 16 pcs 250 ns 

* To be configured by user. 

ABSOLUTE MAXIMUM RATINGS (see NOTE.) 

Rating Symbol 

Supply Voltage Vee 

Input Voltage VIN 

Output Voltage V110 

Programming Voltage OE/Vpp1 . OE/V PP2 

Temperature under Bias TBIAS 

Storage Temperature Tsrn 

NOTE: Permanent device damage may occur if the above Absolute Maximum Ratings are 
exceeded. Functional operation should be restricted to the conditions as detailed in 
the operational sections of this data sheet. Exposure to absolute maximum rating 
conditions for extended periods may affect device reliability. 

Copyright © 1990 by FUJITSU LIM ITEO 

CRD-68P-M02 

Memory Organization * 
128K x 8 bits/64K x 16 bits 

256K x 8 bits/128K x 16 bits 

512K x 8 bits/256K x 16 bits 

1 M x 8 bits/512K x 16 bits 

Value Unit 

-0.3 to +7.0 v 

-0.5 to Vee +0.5 v 
-0.5 to Vee +0.5 v 

-0.5 to +13.5 v 
-10 to +60 oc 

-30 to +70 oc 

This device contains circuitry to protect the Inputs against 
damage due to high static 110l1ages or electric fields. 
However, it is advised that normal precautions be taken to 
avoid application of any vohage higher than maximum 
ra1ed voltages to this high impedance circuit. 

©IC MASTER 1991 When contacting suppliers, say you saw it in IC MASTER 3425 
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GENNUM 
CCRPCRATICN 

ANALOG SWITCHERS AND 
MULTIPLEXERS 

1 x 1 (SPST) SWITCHES 

• - - - - - -- -- ---- - -- - - -- ---- -1 

CROSSPOINT : OUTPUT 

NOO---T----l X ;>---t-;--~ 

CKO---+-UCK 

LATCH 

ENABLE ! 
' ' 
' 
' 
' ' ' ' ' ' ' ' ' ' 
' ' ------ -- -- --------- ---- -~ 

GX401 GX411 GX4301 

OUTPUT 

GX4201 

• used in video routers and switchers • also suitable for low level RF signal switching, 

• NTSC/PAUSECAM/HDTV fonnats data and PCM switching 

• 80 dB off isolation at 100 MHz • expandable tri-state outputs 

• <0.05%, <0.05° diff. gain & phase • 300 MHz -3 dB bandwidth 

GX414/GX424/GX434 GX414A 
GX4324/GX4334 

INO 

IN1 

IN2 

IN3 

AO 
A1 

CHIP 
SELECT 

4 x 1 MULTIPLEXERS 

OUTPUT 

GX4304, GX4314 

INO 

IN 2 o---+---+---l >-----t 

IN3 o---+---+--,.-1--1 

2T04 DECODER 

AO A1 

• used in video routers and switchers • <0.05%, <0.05° diff. gain & phase 

• NTSC/PAUSECAM/HDTV fonnats • also suitable for low level RF, PCM and data switching 

• 110 dB off isolation at 10 MHz • expandable inputs and outputs (tri-state) 

• 200MHz -3 dB bandwidth 

2 x 1 (SPOT) FAST TOGGLE 

• extremely fast toggle <25ns 

OlJTA 
.----Q 

• useful for pixel switching, HDTV, AID, RF and PCM 

data routing 

250 MHz -3 dB bandwidth 

GX4404, GX4414 
TALLY OUTPUTS 

2 TO 4 DECODER 

AO A1 

cs 

CHIP 
SELECT 

GENNUM CXlRPORAllON P.O. Box 489, Stn A, Burlington, Ontario, Ganada L7R 3Y3 tel. (416) 632-2996 fax: (416) 632-2055 telex: 061-8525 · 
JAPAN BRAND-I: 301 Aoba Building, 3-6-2, Minato-ku, Tokyo 108, Japan t.el. (03) 441-2096 fax: (03) 448-8991 
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GENNUM 
CCRPCRATICN 

Ho~,1>-~~~~~~~~--.-<10~ 

H1o--+;i;r~~~~~~~-; 

H20--+--+-~Q~~~~~~----t 

H30--l-4--l-~~~~~~~-4 

H•o--+--+--t---t---11:>-~~~----t 

H 50--+--+--t---t---t--tl>----1 
Heo-+--+--+--+--+~+-~a>~---t 

H10-+-+--+--+--+-----t~+-1 

iiT 
r-'--'---'---'~L--'---'---'.....,_~A 

EN 3TOI DECODER/LATCH 

8 x 1 MUX MODULE 

B ADDRESS 
C LINES 

I ~M8108 I 
!4 I 12 11 20 ZI 2B 32 

11111111111111111111111111111 I I I 
~!§!§~~~§~§§~§§~§~~§~§§§~t>mni~~ 

• stand alone multiplexers 

• NTSC/PALJSECAM and HDTV formats 

• 10 x 1 version also available 

MODULES, ANALOG SIGNAL 
and SERIAL DIGITAL DEVICES 

CHIP 
IQ ECT8 ADDIU:BB 

.. ,......____,.--, ... 
"" .. ,, 

16 x 1 MUX MODULE 

• expandable for large matrices 

• on-board logic decoding/latching 

• convenient SIP format PCB 

VIDEO 
OUT 

ANALOG & DIGITAL SIGNAL 
PROCESSING 

GT4122 MUL TlPLIER 

• 2 video inputs 

• desktop quality bandwidth to 10 MHz 

• ·s· curve or linear control laws 

GT4123 MUL TlPLIER 

• broadcast quality bandwidth to 30 MHz 

• 3 video inputs 

GS9006 D2 CABLE EQUALIZER 

• 02 equalization up to cable lengths of 300 m 

• 8 pin DIP package 

• balanced or unbalanced inputs 

• 750 mV p-p ECL outputs 

GS4881 SYNC SEPARATOR 

CompooilaSyncC>.Jtil8 vcc 
Compooila Video In 2 7 Odd/Even or H Sync 

VarticalSyncC>.Jt 3 6 ~ 

Gruund 4 5 Back Parch or Burst 

• improved replacement for LM-1881 

• scan rates to 110 kHz 

• optional odd/even or H sync outputs 

• optional back porch or burst outputs 

(options are enabled with pull-up resistors) 

• no capacitor needed on pin 6 

GS4882 SYNC SEPARATOR 
precision sync separator with 

• 50% sync slicing 

• jitter-free operation 

• scan rates to 130 kHz 

• all major sync signals provided 

• gated flags for back porch and true burst 

GENNUM CDRPORATION P.O. Box 489, Sin A, BurDngton, Ontario, Canada L7R 3Y3 tal. (416) 632-2996 fax: (416) 632-2055 taleic: 061-8525 
JAPAN BRANO-I: 301 Aoba Building, 3-6-2, Minato-ku, Tokyo 108, Japan tel. (03) 441-2096 fax: (03) 448-8991 
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The 
CORPORATION 

LA250 MODula 

LA200 SERIES - THREE SIZES OF ARRAYS 
with active & passive components 

LA250 SERIES-THREE SIZES OF ARRAYS 
with flipped and repeated component modules 

NPNs - large 1 CD - 300 mA, small, Schottky low noise 
PNPs - split & multiple collectors 
Junction capacitors - 75 pF 
Zener diodes 
Pinch resistors 

Preferred 
Source for 
Analog.ASICs 

GA911 - RF Analog Array 
for all your communication ICs 

GA911 Tile-Based Array - one tile 
of active and passive components, 
repeatable up to 5 x 5 tiles. 

2.5 GHz process 
Low power 1- 15 V operation 
On a 5 x 5 tile array -

1100 NPN, 460 PNP, 76 bonding pads 
PC-based design tools 

for all your communication ICs ... 
reduce cost, increase performance and reliability. 

P.O. Box 489, Stn A, Burlington, Ontario, Canada L7R 3Y3 tel. [416) 632-2996 fax: (416) 632-2055 telex: 061-8525 
Japan Branch: 301 Aoba Building, 3-6-2 Takanawa, Minato-ku, Tokyo 10B, Japan tel. [03) 441-2096 fax: [03) 448-8991 
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GENNUM 
CORS:OORATION 

RESONANT MODE CONTROLLERS 

CON~OL MAXIMUM SINGLE PUSH OUTPUT SYNCHRO. ASYNCHRO. 
MODE FREQUENCY ENDED PULL HI I LO SHUTDOWN SHUTDOWN 

LD405 zcs 1 MHz YES YES LO YES NO 

GP605 zcs 2 MHz YES YES LO YES NO 

GP6040 zcs 3 MHz YES NO LO YES YES 

GP6041 zcs 3 MHz YES NO HI YES YES 

GP6140 zvs 3 MHz YES NO LO NO YES 

GP6141 zvs 3 MHz YES NO HI NO YES 

APPLICATION NOTES 

KITS 

510-62-1 

510-63-1 

510- 96 

510- 98 

600-11 

600- 13 

600 - 14 

The GP605 in a Variable Frequency Zero Current Switching, Half Bridge Resonant Mode Power Supply. 

The GP605 in a Variable Frequency, Zero Current Switching, Forward Mode Resonant Power Supply. 

Retrofitting the GP6040 into a GP605 Circuit. 

The GP6040 in a SOW Series Resonant Mode Power Supply. 

IEEE Spectrum, May 1989, Resonant Mode Power Supplies: a primer 

Designer's Guide: Resonant Mode Design Techniques Improve Switcher Performance. 

New High Performance ZVS Resonant Mode Controller. 

X485 DC/DC Resonant Mode Power Supply - Evaluation Kit 

X486 X486 Evaluation Board and 510 - 68 Assembly Manual 

PACKAGING 
Available in: Plastic SOIC 

Plastic DIP 

Ceramic Hermetic DIP 

Commercial, Industrial and Hi- Rel Grades 

CUSTOM CONTROLLERS 
Gennum offers full custom and semicustom PWM and resonant mode controllers, as well as variants on our standard controllers. 

Document No. RP2809 

GENNUM CORPORATION P.O. Box 4B9, Stn A, Burlington, Ontario, Canada L7R 3Y3 tel. (416] 632-2996 fax: (416] 632-2055 telex: 061-B525 
Japan Branch: 301 Aoba Building, 3-6-2 Takanawa, Minato-ku, Tokyo 108, Japan tel. (03] 441-2096 fax: [03] 448-8991 
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GENNUM 
CCRPCRATICN 

FEATURES 

• high stability of output level 

• 40 dB AGC operating range 

• adjustable AGC threshold 

• adjustable release time 

• levels adjustable with external components 

• maximum frequency 200 kHz 

• operates from standard 5V power supply 

GC413 Low Cost 
AGC Amplifier 

The GC413 isa low cost, high performance, easytouse8 pin 
AGC amplifier. In the minimum component configuration it 
only requires four external capacitors. The output level is 
maintained constant over 40 dB variation of input signal. The 
GC413 can drive a 600 n load and can be operated with a 
power supply voltage of 4.6 to 20 volts. No adjustments are 
necessary. 

Some potential applications are: 

intercoms 
hands-free telephones 

P.A. systems 

answering machines 

modems 

infrared remote controls 
ground-to-air voice systems 

ground-to-ground voice systems 

airborne communications 
special telephone applications 

voice recognition systems 
ultrasonic remote controls 
ultrasonic radars 

voice control systems 

security systems 
proximity detectors 
sonar systems 

FEATURES 

• low voltage design - operates on 1.0 V supplies 

• low power consumption - 200 µA typ. supply current 

• wide range of supply voltage: 1.0 to 24 V 

• single or dual supply operation 

• low input offset voltage: 1 mV typ. 

• class AB output stage swings virtually rail-to-rail 

GCB10 Low Voltage, Low Power 
Operational Amplifier 

The GC810 is a low voltage, low power 8 pin operational 
amplifier employing specialized circuit design techniques 
to achieve operation on supply voltages as low as 1.0 volt. 
The class AB output stage swings to within a sing le transistor 
saturation voltage of either supply rail, and the PNP input 
stage provides negative supply rail sensing capability. 

Some potential applications are: 

hand-held communications equipment 
battery operated security systems 
industrial signal conditioning equipement 
medical signal conditioning equipment 

telephone sets 
wireless microphones 
cordless telephones 

can be operated from a single cell watch battery 

GENNUM ClJRPORATlON P.O. Box 4B9, Stn A, Burlington, Ontario, Canada L7R 3Y3 tel.(416) 632-2996 fax:(416) 632-2055 talex: 061-B525 
Japan Branch: 301 Aoba Building, 3-6-2 Tak.anawa, Minato-ku, Tokyo 1 OB, Japan tal. (03) 441-2096 fax:. (03) 448-B991 

3430 When contacting suppliers, say you saw it in IC MASTER © IC MASTER 1991 



~GoldStar 
~ GOLDSTAR ELECTRON CO., LTD. MEMORY PRODUCTS 

DYNAMIC RAM 

CAPACITY ORG. PART NO. 
ACCESS POWER 

FEATURE PACKAGE AVAIL 
TIME(ns) ACTIVE S/B 

256X1 GM71C256 - 80 80 60mA 3mA FAST 16 DIP NOW 
- 10 100 50mA PAGE 
- 12 120 45mA MODE 

GM71C256A - 7 70 70mA 3mA FAST 16 DIP NOW 
- 8 80 60mA PAGE 
- 10 100 50mA MODE 

256K 
64KX4 GM71C464 - 80 80 70mA 3mA FAST 18 DIP NOW 

- 10 100 65mA PAGE 
- 12 120 60mA MODE 

GM71C464A - 7 70 80mA 3mA FAST 18 DIP NOW 
- 8 80 70mA PAGE 
- 10 100 65mA MODE 

1MX1 GM71C1000 - 80 80 70mA 1mA FAST 18 DIP NOW 
- 10 100 60mA PAGE 20 SOJ 
- 12 120 50mA MODE 20 ZIP 

GM71C10008 - 6 60 90mA 1mA FAST 18 DIP NOW 
- 7 70 80mA PAGE 20 SOJ 
- 8 80 70mA MODE 20 ZIP 
- 10 100 60mA 

GM71C1000L - 80 80 70mA 200µA FAST 18 DIP NOW 
- 10 100 60mA PAGE 20 SOJ 

" - 12 120 50mA L-POWER 20 ZIP 
GM71C1000BL - 6 60 90mA 200µA FAST 18 DIP NOW 

- 7 70 80mA PAGE 20 SOJ 
- 8 80 ?Orn A l-POWRE 20 ZIP 

1M - 10 100 60mA 

256Kx4 GM71C4256A - 80 80 70mA 1mA FAST 20 DIP NOW 
- 10 100 60mA PAGE 20 SOJ 
- 12 120 50mA MODE 20 ZIP 

GM71C42568 - 6 60 90mA 1mA FAST 20 DIP NOW 
- 7 70 80mA PAGE 20 SOJ 
- 8 80 70mA MODE 20 ZIP 
- 10 100 60mA 

GM71C4256AL - 80 80 70mA 200µA FAST 20 DIP NOW 
- 10 100 60mA PAGE 20 SOJ 
- 12 120 50mA l-POWER 20 ZIP 

GM71C4256BL - 6 60 90mA 200µA FAST 20 DIP NOW 
- 7 70 80mA PAGE 20 SOJ 
- 8 80 70mA l-POWER 20 ZIP 
- 10 100 60mA 

4MX1 GM71C4100A - 6 60 110mA 1mA FAST 300 SOJ 30/'91 
- 7 70 100mA PAGE 400 ZIP 
- 8 80 90mA MODE 
- 10 100 80mA 

GM71C4100AL - 6 60 110mA 200µA FAST 300 SOJ 40/'91 
- 7 70 100mA PAGE 400 ZIP 
- B 80 90mA l-POWER 

4M - 10 100 80mA 

1MX4 GM71C4400A - 6 60 110mA 1mA FAST 300ISOJ 301'91 
- 7 70 100mA PAGE 400 ZIP 
- 8 80 90mA MODE 
- 10 100 80mA 

GM71C4400AL - 6 60 110mA 200µA FAST 300 SOJ 40/'91 
- 7 70 100mA PAGE 400 ZIP 
- 8 80 90mA l-POWRE 
- 10 100 80mA 

VIDEO RAM 

CAPACITY ORG. PART NO. 
ACCESS TIME (ns) 

FEATURE PACKAGE AVAIL 
RAM SAM 

256K 64KX4 GM53C261 - 80 80 25 FAST.PAGE 24 ZIP NOW 
- 10 100 30 
- 12 120 35 
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~GoldStar 
~· GOLDSTAR ELECTRON CO., LTD. 

MEMORY PRODUCTS 

DRAM MODULE 
PART NO. ORG. ACCESS TIME FEATURE PACKAGE AVAIL 

GMM791000S/L 1MX9 80 FAST PAGE 30 PIN NOW 
100 SOCKET/LEAD 

GM M791 OOOBS/BL 1MX9 60 FAST PAGE 30 PIN 20/'91 
70 SOCKET/LEAD 
80 

GMM781000S/L 1MX8 80 FAST PAGE 30 PIN NOW 
100 SOCKET/LEAD 

GMM7810008S/BL 1MX8 60 FAST PAGE 30 PIN 20/'91 
70 SOCKET/LEAD 
80 

GMM79256S/L 256Kx9 70 FAST PAGE 30 PIN NOW 
80 SOCKET/LEAD 

100 

GMM78256S/L 256Kx8 70 FAST PAGE 30 PIN NOW 
80 SOCKET/LEAD 

100 

GM M794000AS/AL 4MX9 60 FAST PAGE 30 PIN 40/'91 
70 SOCKET/LEAD 
80 

GMM784000AS/AL 4MX8 60 FAST PAGE 30 PIN 40/'91 
70 SOCKET/LEAD 
80 

SRAM 
CAPACITY ORG. PART NO. ACCESS CURRENT PACKAGE AVAIL 

TIME(ns) ACTIVE S/B 

16K 2Kx8 GM76C28 - 10 100 60mA. 50µA 24 DIP NOW 
- 12 120 24 SOP 

64K 8Kx8 GM76C88L - 15 150 40mA 100µA 28 DIP NOW 
28 SOP 

256K 32Kx8 GM76C256 - 85 85 70mA 1mA 28 DIP NOW 
- 10 100 28 SOP 
- 12 120 

GM76C256L - 85 85 70mA 100µA 28 DIP NOW 
- 10 100 28 SOP 
- 12 120 

GM76C256LL - 85 85 70mA 30µA 28 DIP 20/91 
- 10 100 28 SOP 
- 12 120 

1M 128Kx8 GM76C8128 - 70 70 70mA 1mA 32 DIP 40/'91 
- 85 85 32 SOP 
- 10 100 

GM76C8128L - 70 70 70mA 100µA 32 DIP 40/'91 
- 85 85 32 SOP 
- 10 100 

MASK ROM 
PROCESS CAPACITY ORG. PART NO. ACCESS CURRENT 

PACKAGE AVAIL 
TIME(ns) ACTIVE S/B 

NMOS 1M 128KX8 GM231000 - 25 250 100mA 20mA 28 DIP NOW 

128KX8 GM231000 - 30A 250 100mA 20mA 28 DIP NOW 
- 31A 
- 32A 

CMOS 4M 512Kx8 GM23C4000 - 15 150 60mA 1.5mA 32 DIP 10/'91 
- 20 200 32 SOP 
- 25 250 

256KX16 GM23C4100 - 15 150 60mA 1.5mA 40 DIP 20/'91 
512K x 8 - 20 200 44 OFP 

- 25 250 
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256K DRAM 

GM71 C464/A 64K x 4 BIT 

CMOS DYNAMIC RAM 

Features 
• 65,536 x 4 Bit organization 
• Fast access time and cycle time 70/80/100/120 ns (Max.) 
• Single Power Supply of 5V ± 10% with a built-in Vss generator 
• Performance Range 

PARAMETER 
GM71C464 (ns) GM71C464A (ns) 

-80 -10 -12 -7 

tRAC RAS Access Time 80 100 120 70 

!AA Column Address Access Time 40 45 55 35 

!CAC CAS Access Time 25 25 30 20 

tRC Cycle Time 145 175 205 130 

!PC Fast Page Mode Cycle Time 55 60 70 50 

• Low Power 
330/440mW Max. Operating (GM71C464-80/GM71C464A-7) 
247/330mW Max. Operating (GM71C464-12/GM71C464A-8) 
16.5mW Max. Stand~ _ _ 

• Read-Modify-Write, RAS-only refresh, CAS Before RAS Refresh 
and Fast Page Mode Capability 

• All input and output TTL compatible 
• 256 refresh cycles/4ms 
• Industry standard 18 pin Plastic DIP. 

-8 -10 

80 100 

40 45 

25 25 

145 175 

55 60 

GM71C256/A 256Kx1 BIT 

OE 

1/01 

1/02 

WE 

RAS 

A6 

A5 

A4 

Vee 

Pin Configuration 

18 Plastic DIP 

CMOS DYNAMIC RAM 

Features 
• 262,144x1 Bit organization 
• Fast access time and cycle time: 70/80/100/120 ns (Max.) 
• Single Power Supply of 5V ±10% with a built-in Vss generator 
• Performance Range 

PARAMETER 
GM71C256 (ns) GM71C256A(ns) 

-80 -10 -12 -7 

!RAC RAS Access Time 80 100 120 70 

IAA Column Address Access Time 40 45 55 35 

ICAC GAS Access Time 30 35 40 25 

!RC Cycle Time 145 175 205 130 

!PC Fast Page Mode Cycle Time 55 65 75 50 

•Low Power 
330/385mW Max. Operating (GM71C256-80/GM71C256A-71) 
247/330mW Max. Operating (GM71C256·12/GM71C256A·8) 
16.5mW Max. Standby 

• Read-Modify-Write, RAS-only refresh, CAfi Before RAS Refresh 
and Fast Page Mode Capability 

• All input and output TTL compatible 
• 256 refresh cycles/4ms 
• Industry standard 16 pin Plastic DIP. 

-8 -10 

80 100 

40 45 

30 35 

145 175 

55 65 

AB 

DIN 

WE 

RAS 

AO 

A2 

A1 

Vee 
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Pin Configuration 

16 Plastic DIP 

Vss 

1/04 

CAS 

1/03 

AO 

A1 

A2 

A3 

A? 

Vss 

GAS 

D OUT 

A6 

A3 

A4 

A5 

A? 
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1M DRAM 

GM71C1000/L 1Mx1 BIT CMOS 
GM71C1000B/BL FAST PAGE DYNAMIC RAM 

Description 
The GM71C1000/UB/BL is the new generation dynamic RAM organized 
1,048,576 words by 1 bit. The GM71C1000/UB/BL utilizes Goldstar's 
silicon gate process technology as well as advanced circuit techni
ques to provide wide operating margins both internally and to the 
system user. Multiplexed address inputs permit the GM71C1000/UB/BL 
to be packaged in a standard 18 pin DIP. This package size provides 
high system bit densities and is compatible with widely available 
automated testing and insertion equipment. System oriented features 
include single power supply of 5V ± 10V tolerance direct interfacing 
capability with high performance logic families such as Schottky TTL. 

Features 
• 1,048,576 words by 1 bit organization 
• Fast access time and cycle time, 60/70/80/100/120 ns (Max.) 
•Single Power Supply of 5V ±10% with a built-in Vee generator 
• Performance Range 

•Low Power, 
385/495mW Max. Operating (GM71C1000-80/10008-6) 
330/440niW Max. Operating (GM71C1000-10/1000B-7) 
11mW Max. Standbyi/1.1mW MAX (L-Series) 

• Output unlatched at cycle and allows two-dimensional chip 
selection 

• Read-Modify-Write, RAS-only refresh, Fast Page 
Mode capability CAS Before RAS Refresh, Hidden Refresh 

• All input and output TTL compatible 
• 512 refresh cycles/8ms, 512/64ms (L-Series) 
• Industry standard 18 pin Plastic DIP/20 SOJ/ZIP 

DIN 

WE' 

AAS 

Pin Configuration 
18 Plastic DIP 

Vss 

0 OUT 

CA5 

PARAMETER 
GM71C1000 (ns) · GM71C1000B (ns) N.C. A9 

-80 -10 -12 -6 -7 -8 AO AB 
tRAC RAS Access Time 80 100 120 60 70 80 

tAA Column Address Access Time 40 45 55 30 35 40 A1 A7 

tCAC CAS Access Time 25 25 30 20 20 25 A2 A6 

tRC Cycle Time 160 190 220 120 130 160 
A3 AS 

tPC Fast Page Mode Cycle Time 55 55 65 45 50 55 
Vee A4 

(Top View) 

GM71C4256A/AL 256Kx4 BIT CMOS 
GM71C4256B/8L FAST .PAGE DYNAMIC RAM 

Description 
The GM71C4256A/AL/B/BL is the new generation dynamic RAM 
organized 262,144X4 Bit. GM71C4256A/AL/B/BL has reaslized higher 
density, higher performance and various functions by utilizing advanced 
CMOS process technology. The GM71C4256A/AUB/BL offers Fast Page 
Mode as a high speed access Mode. Mulitplexed address inputs per
mit the GM71C4256A/AL/B/BL to be packaged in a standard 20 pin 
DIP. SOJ and ZIP. The package size provides high system bit densities 
and is compatible with widely available automated testing and inser
tion equipment. System oriented features include single power supp
ly of 5V ±10% tolerance, direct interfacing capability with high 
performance logic families such as Schottky TTL. 

Features 
• 262,144X4 Bit organization 
• Fast access time and cycle time: 60/70/80/100/120 (Max.) 
• Single Power Supply of 5V ±10% with a built-in Vee generator 
• Performance Range 

•Low Power 
363/495mW Max. Operating (GM71C4256A-80/4256B-6) 
303/440mW Max. Operating (GM71C4256A-10/4256B-7) 
259/363mW Max. Operating (GM71C4256A-12/4256B-8) 
11mW Max. Standbti1.:,1mW MAX (L-Series) _ 

• Read-Modify-Write, RAS-only refresh, CAS Before RAS 
Refresh and Fast Page Mode Capability 

• All input and output TTL compatible 
• 512 refresh cycles/8ms, 512/64ms (L-SERIES) 
• Industry standard 20 pin Plastic DIP/20 (26) SOJ/20 ZIP. 

20 (26) Lead SOJ Package 

1101 10 26 Vss 

1102 2 2.S 1104 

iNE 3 24 1103 

RAS 4 23 ~ 

NC s 22 OE 

PARAMETER 
GM71jC4256A (ns) GM71C4256B (ns) 

-80 -10 -12 -6 -7 -8 

tRAC RAS Access Time 80 100 120 60 70 80 
AO 9 1B AB 

tAA Column Address Access Time 40 45 55 30 35 40 A1 10 17 A7 

tCAC ~ Access Time 25 25 30 20 20 25 A2 11 16 A6 

tRC Cycle Time 160 190 220 120 130 160 A3 12 1S AS 

tPC Fast Page Mode Cycle Time 55 55 65 45 50 55 Vee 13 14 A4 

(Top View) 
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4M DRAM/4M MASK ROM 

GM71C4100A/4400A 4Mx1 BIT HIGH PERFORMANCE 
GM71C4100AL/4400Al FAST PAGE DYNAMIC RAM 

Features 
Pin Configuration 

• 4,194,304x1, 1,048,576 x4 Bit organization 
• Fast access time: 60/70/80/100 ns 
•Single ±5V ±10% power supply 
• Performance Range 

PARAMETER 
GM71C4100 (ns) 

!RAC RAS Access Time 
tCAC CAS Access Time 
tRC Cycle Time. 

•Low Power 
605mW (Max.) Operating (60 ns) 
550mW (Max.) Operating (70 ns) 
495mW (Max.) Operating (80 ns) 

-6 -7 

60 70 

15 20 

110 130 

11mW (Max.) Standby/1.1mW MAX (L-Series) 
• Fast Page Mode capability 
• GAS-before-RAS Refresh capability 
• RAS-only and Hidden Refresh capability 
• Fast parallel test mode capability 
• TTL compatible inputs and output 
• Common 1/0 capability using Early Write 

-8 

80 

20 

150 

• 1024 cycles/16ms refresh, 1024 cycles/128ms (L-Series) 
• JEDEC standard pinout 
• Available in Plastic SOJ 300 MIL/400 ZIP 

0 
w 

RAS 
N.C. 
A10 

AO 
A1 
A2 
A3 

Vee 

001 
002 

w 
RAS 

A9 

AO 
A1 
A2 
A3 

Vee 

GM23C4000 524,288 x 8 BITS CMOS 

READ ONLY MEMORY 

Description 

10 20 Vss 
2 19 o 
3 1B GAS 
4 17 N.C. 
5 1S A9 

s 15 AB 
7 14 A7 
B 13 AS 
9 12 A5 
10 11 A4 

(20 SOJ) 
4MX1 

10 20 Vss 
2 19 004 
3 003 
4 CAS 
5 OE 

15 AB 
14 A7 
13 AS 
12 A5 

0 11 A4 

(20 SOJ) 
1MX4 

The GM23C4000 high-performance Read Only Memory is organized 
as 524,288 words by eight bits and has an access time of 150 ns. It 
is designed to be compatible with all microprocessors and similar ap
plications where high performance large-bit storage and simple inter
facing are important considerations. 

Pin Configuration 

The GM23C4000 offers automatic power down controlled by the Chip 
Enable (CE) input. When CE goes HIGH, the device will automaticaJ!l'. 
power down and remain in a low power standby mode as long as CE 
remains HIGH. This feature provides system level power savings of 
as much as 80%. Pin 1 may also be programmed either active HIGH 
or LOW in order to eliminate bus contention in multiple bus 
microprocessor systems. 
This ROM is packaged in industry-standard 32 pin dual-in-line package 
and is available in ceramic or low-cost plastic. 

Features 
• 524,288 x 8 organization 
• Single +5V Supply 
• Access time 150 ns (Max.) 
• Totally static operation 
• Completely TTL compatible 
• Operating current 60mA (Max.) 
• Standby current 100µA (Max.) 
• Automatic power down (CE) 

programmable Chip Select 
3-state outputs for wired-OR expansion 

• 32-pin industry-standard DIP 
• EPROMs accepted as program data input 

CS1 1 Vee 
A16 2 31 A1B 
A15 3 A17 
A12 4 A14 

A7 5 A13 
A6 6 AB 
A5 A9 
A4 B A11 
A3 9 OE 
A2 10 A10 
A1 11 ~ 
AO 12 07 
00 13 06 
01 14 05 
02 15 04 

Vss 03 

CHIP SELECT (CS) IS PROGRAMMABLE 
ACTIVE LOW OR ACTIVE HIGH. 
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m.GoldStar 
~ GOLDSTAR ELECTRON CO., LTD. 

256K/1M.·SRAM 

GM76C256/L/ll 32K x 8 BIT LOW POWER 

STATIC RAM 

Description 
The GM76C256L/LL is 2'62,144 bit static random access memory 
organized as 32, 768 words by 8 bits using· CMOS technology, and 
operated from a single 5V supply. Advanced circuit techniques pro
vide both high speed and low power features with a typical operating 
current of 70mA(MAX) and minimum cycle time o.f 85 ns. 
When~ is a logical high, the device is placed in low power standby 
mode in which standby current is 2mA typically. 
The GM76C256/L/LL has two control inputs. Chip select (CS) allows 
for device selection and data retention control, and an output enable 
input (OE) provides fast memory access. 
Thus the GM76C256/L/LL is suitable for use in various microprocessor 
application systems where high speed, low power, and battery back 
up are required. The GM76C256L/LL is offered in 28 pin DIP (600mil) 
and SOP (330mil). 

Features 
• High Speed: Fast Access and Cycle Time 

85/100/120 ns (Max.) 
• Low Power Standby and Low Power Operation; 

Stand by: 1mA (Max.)-256 
100µA (Max.)-256L 
30µA (Max.)-256LL 

Operation: 70mA (Max.) 
• Completely Static RAM: No Clock or Timing Strobe Required 
• Equal Access and Cycle Time 

(ij • Directly TIL Compatible: All Input and Outputs 
Ci5 • Capability of Battery Back up Operation 
'O • Standard 28 DIP and SOP 
0 
CJ 

A14 

A12 

A7 

A6 

A5 

A4 

A3 

A2 

A1 

AO 

1100 

1101 

1102 

GND 

GM76C8128l 128Kx8 LOW POWER 

STATIC RAM 

Description 
The GM76C8128L is 1,048,576 bits static random access memory 
organized as 131,072 words by 8 bits using CMOS technology, and 
operated a single 5V power supply. Advanced circuit techniques pro
vide both high speed and low power features with a maximum operating 
current of 5mA/MHz (Typ.), and minimum cycle time of 70/85/100 ns. 
When CE1 is a logical high, CE2 is IOl/oi, the device is placed in low 
power standby mode in which standby current is 100µA. 
The GM76C8128L has three control inputs. Chip enable inputs (CE1, 
~)allows for device selection and data retention control, and an 
output enable input (OE) provides fast memory access. 
Thus the GM76C8128L is suitable for use in various microprocessor 
application systems where high speed, low power, and battery back 
up are required. The GM76C8128L is offered in both dual-in-line 32 
pin standard plastic package and small out-line plastic flat package. 

Features 
• High Speed: 70/85/100 ns 
• Low Power Dissipation 

25mW/MHz (Typ.) 
• Standby Current: 100µA (Max.) 
• 5V Single Power Supply 
• Power Down Feature: CE1, CE2 

N.C. 
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Pin Configuration 

Vee 

WE 
A13 

AB 

A9 

A11 

OE 

A10 

cs 
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1105 

1104 

1103 

Pin Configuration 

Voo 

A15 

CE2 

R/W 

A13 

AB 

A9 

A11 

OE 

A10 

CE1 

llOB 

1/07 

1106 

1105 

1104 

• Directly TIL Compatible: All Inputs and O\,ltputs 
• Plastic :DIP and Plastic Flat Package 

• Industry standard 32 PIN DIP and 32 SOP. 

• Data Retention Supply voltage: 2.0- 5.5V 
• Industry Standard 32 PIN DIP and 32 SOP. 
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GM7910008S 1Mx9 MEMORY MODULE 

Description 
The GMM7910008S is a 1M x9 Dynamic RAM MODULE, mounted 9 
pieces of 1 M bit DRAM (GM71G1000BJ) sealed in SOJ package. The 
outline of the GMM791000BS is 30 pin single in line package with leads 
suitable for mounting in a socket. Therefore, The GMM791000BS makes 
high density mounting possible without surface mount technology. The 
GMM7910008S provides common data inputs and outputs, and also 
provides seperate 1/0 on parity bit for parity check. Its module board 
has decoupling capacitors mounted under each DRAM. 

Features 
• High density JEDEG standard 30 pin mounting 9 pcs 

of 1M DRAM GM71C1000BJ (SOJ) 
•Single +5V (±10%) 
• High speed 

-RAS access time: 60/70/80/100 ns (Max.) 
-GAS access time: 20/20/25/25 ns (Max ) 
-Fast Page cycle time: 45/50/55/65 ns (Max.) 

• Low power dissipation 
-Operating current: 1.6W (Typ.) 
--Stand by current: 22mW (Typ.) 

• Fast Page mode capability 
• Refresh mode 

-RAS only refresh 
-GAS before RAS-refresh 
-Hidden refresh 

• All input and output TTL compatible 
• 512 refresh cycles/8 ms 

GM79256S 256K x 9 MEMORY MODULE 

Description 
The GMM79256S is a 256KX9 Dynamic RAM MODULE, mounted 2 
pieces of 1M bit DRAM (GM71G4256ASJ, 256Kx4) sealed in 20 pin 
SOJ package and 256K bit DRAM (GM71G256, 256Kx 1) in 16 pin DIP 
package. The outline of the GMM79256S is 30 pin single in line package 
with leads suitable for mounting in a socket. Therefore, the GMM79256S 
makes high density mounting possible without surface mount 
technology. 
The GMM79256 provides common data inputs and outputs, and also 
provides seperate 1/0 on parity bit for parity check .. Its module board 
has decoupling capacitors mounted under each DRAM. 

Features 
• High density standard 30 pin 

mounting 2 pcs of 1M DRAM GM71G4256ASJ (SOJ) 
and 256K DRAM GM71G256 (DIP) 

•Single +5v (±10%) 
• High speed: 80/100 ns 
• Low power dissipation 

-Operating current: 1.1W (Max.) 
-Stand by current: 38.5mW (Max.) 

• Fast page mode capability 
• Refresh mode 

-RAS only refresh 
-GAS before RAS refresh 
-Hidden refresh 

• All inputs and output TTL compatible 
• 512 refresh cycles/8 ms 
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Pin Configuration 

Pin Configuration 
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MPR/TELECOM 

MPR PRODUCTS 

PART NO PKG FUNCTION FEATURES 

GM82C50A 40DIP/44PLCC Asynchronous Communication Easily Interfaces to Most Popular Microprocessors, lndependant 
Element Receiver Clock Input, False Start Bit Detection 

GM16C450 40DIP/44PLCC 
Asynchronous Communication Easil~ Interfaces to Most Popular Microprocessors, lndependant 
Element Receiver Clock Input, False Start Bit Detection 

GM16C451 68PLCC UART with Parallel port Parallel/UART, Easily Interfaces to Most Popular Microprocessors, 
lndependant Receiver Clock Input, False Start Bit Detection 

GM16C452 68PLCC DUAL UART with Parallel port 
Two Serial port and One Parallel port, Easily Interfaces to Most 
Popular Microprocessors, lndependant Receiver Clock Input 

GM82C550 40DIP/44PLCC UART with FIFO UART with FIFO, Easily Interfaces to Most Popular Microprocessors, 
16 byte FIFO reduces CPU Interrupts 

GM6845S 40DIP CRT Controller 3.7 MHz High Speed Display Operation, TIL Compatible, On 
Screen, Line Bufferless Refreshing, Single 5 V Power Supply 

GM82C765B 40DIP/44PLCC Floppy Disk Subsystem Controller IBM PC XT/AT, PS/2 Floppy control and Operations on chip. Drive 
up to 4 Floppy disk drives. 125, 250, 300, 500 kbits/sec data rates. 

GM82C801 100QFP MEGA 1/0 Integrated FDC, Dual 'UARTs, Parallel port for Centronics type Printer, 
IDE Interface on chip. 

GM8042 40DIP Key Board Controller 
Universal peripheral Interface 8-bit Microcomputer. 2048X8 ROM/ 
E~ROM, 128X8 RAM, 8-bit Timer/Counter, 18 Programmable 110 
pins 

GM82C600 100QFP VGA Controller Support 1024X768X16Color Interlaced Graphic Mode up to 45MHz 
Maximum Video Clock Rate ' 

GM82C601 160QFP VGA Controller Support 1024x768X16Color 2Byte Mode 24X24 Font & 256Kx 
4DRAM. 

GM82C210 160PQFP Single-Chip PC/AT Controller Very high intergration Chipset for 80286 or 80386SX PC AT 
compatible system. Supporting clock speeds from 12 to .20MHz 

TELECOM PRODUCTS 

PART NO PKG FUNCTION FEATURES 

GL6840A 8 DIP Electronic Two Tone Ringer Low Current Consumption, Built-in Bridge Zener Diodes Tone anti 
Switching Frequency Adjustable by External Components 

GL690i 16 DIP Speech Network Low voltage Operation, High Output Swing On Long Lines Very 
Short Start-up Time ' 

GL6965 20 DIP Low Voltage Speech Network 
Low Operating Voltage Provides ane Excellent Branch Perfor-
mance, Gain is Automatically Controlled according to the Line 
current 

GL6981 16 DIP Low Voltage Speech Network Low Voltage Operation Down to 1.3V, Balanced REC Output AC 
Voltage Swing Down to 0.4V ' 

GL6801 16 DIP DTMF Generator Wide Operating Line Voltage and Current Range, Short Start-up 
Time, Internal Protection of All Inputs 

GM6390 22 DIP TIP Switchable Dialer with Redial One 31-Digits for Last Number Redial Memory, Auto Pause Access 
for PBX Operation;3.1sec per pause 

GM6388 22 DIP 15 Memory T/P Switchable Dialer ·store Ten-16 Digits Number for Repertory Dialing, Four Number for 
One Touch Dialing, One-31 Digits for Last Number Redial Memory 

GM6155 20 DIP Time Slot Assignment Circuit Controls 4 CODEC/Fiters, 4.096MHz Max. Clock Rate 8 Channel 
Unidirectional Mode ' 

GM62093 40 DIP 12X8 Crosspoint Switch 12x8 Cross Point Switch with Control Memory, Latch Control, Low 
ON Resistance · 

GL6585 20 SOP IF AMP for Cordless Phone 
Low Voltage Operating (2.4- 7V) 
Compressor MIC. AMP & Bufferamp for Filter & 
IDC & Data 1/0 Port on Chip 

GL6551 20 SOP Com pander OSC Mixer & Inverter OP AMP & Squelch 
Trigger Circuit on Chip Detect Rssi & IF AMP FM Signal 

GM6569 16SOP Dual Phase Loc.ked Loop (DPLL) 
20 CH ROM for 46/49MHz Cordless Phone. On Chip 
OSC Circuit Support~ External X:rAL. Lock Detect Signal, Stand by 
mode for Power Savings 

3438 When contacting suppliers, say you saw it in IC MASTER © IC MASTER 1991 



~ GoldStar BIPOLAR & CMOS LOGIC FAMILIES 
GS GOLDSTAR ELECTRON CO., LTD. 

BIPOLAR & CMOS LOGIC FAMILIES 

CODE NO. DESCRIPTION LS TTL S TTL HC/T Package 

00 QUAD 2-INPUT NANO GATE GD74LSOO GD74SOO GD74HC/TOO 14 B, J, D 
01 QUAD 2-INPUT NANO GATE with O.C (0) # # GD74HC/T01 14 B, J, D 
02 QUAD 2-INPUT NOR GATE GD74LS02 # GD74HC02 14 B, J, D 
04 HEX INVERTER GD74LS04 GD74S04 GD74HC/T(U) 14 B, J, D 
05 HEX INVERTER with O.C (0) GD74LS05 # # 14 B, J, D 
06 HEX INVERTER BUFFER/DRIVER with O.C (0) GD74LS06 # # 14 B, J, D 
07 HEX BUFFER/DRIVER WITH O.C (0) GD74LS07 # # 14 B, J, D 
08 QUAD 2-INPUT AND GATE GD74LS08 # GD74HC/T08 14 B, J, D 
10 TRIPLE 3-INPUT NANO GATE GD74LS10 # # 14 B, J, D 
11 TRIPLE 3-INPUT AND GATE GD74LS11 # # 14 B, J, D 
20 DUAL 4-INPUT NANO GATE GD74LS20 # # 14 B, J, D 
21 DUAL 4-INPUT AND GATE GD74LS21 # # 14 B, J, D 
27 TRIPLE 3-INPUT NOR GATE GD74LS27 # # 14 B, J, D 
30 8-INPUT NANO GATE GD74LS30 # # 14 B, J, D 
32 QUAD 2-INPUT OR GATE GD74LS32 GD74S32 GD74HC/T32 14 B, J, D 
51 AND-OR INVERT GATE GD74LS51 GD74S51 # 14 B, J, D 
58 AND-OR GATE # # GD74HC58 14 B, J, D 
74 DUAL 0-POSITIVE EDGHRIGGERED F/F GD74LS74A GD74S74 GD74HC/T74 14 B, J, D 
86 QUAD 2-INPUT EXCLUSIVE OR GATE GD74LS86 # # 14 B, J, D 
93 4-BIT BINARY RIPPLE COUNTER GD74LS93 # # 14 B, J, D 

112 DUAL J.K F/F with PRESET & CLEAR # GD74S112 # 16 B, J, D 
123 DUAL RETRIGGERABLE MONOSTABLE MN GD74LS123 # # 16 B, J, D 
125 QUAD 3-STATE NONINVERTING BUFFER (LOW) GD74LS125A # GD74HCT125 14 B, J, D 
138 3 to 8 LINE DECODER/DEMULTIPLEXER G074LS138 GD74S138 GD74HC/T138 16 B, J, D 
139 DUAL 2 to 4 DECODER/DEMULTIPLEXER GD74LS139 # GD74HC/T139 16 B, J, D 
151 8 to 1 LINE DATA SELECTOR/MULTIPLEXER GD74LS151 # # 16 B, J. D 
153 4 to 16 LINE SELECTOR GD74LS153 # GD74HC153 16 B, J, D 
154 4 to 16 LINE DECODER/DEMULTIPLEXER GD74LS154 # # 24 B, J, D 
157 QUAD 2-INPUT SELECTOR/MULTIPLEXER (N.I) GD74LS157 # GD74HC/T157 16 B, J, D 
158 QUAD-2-INPUT SELECTOR/MULTIPLEXER (I) GD74LS158 # # 16 B, J, D 
161 SYNCHRONOUS BINARY COUNTER (ASY-CLEAR) GD74LS161A # GD74HC161 16 B, J, D 
163 SYNCHRONOUS BINARY COUNTER (SY.CLEAR) GD74LS163A # # 16 B, J, D 
164 8 BIT SIPO SHIFT COUNTER # # GD74HC164 14 B, J, D 
165 8 BIT PISO SHIFT COUNTER GD74LS165 # # 16 B, J, D 
166 8 BIT SISO or PISO SHIFT COUNTER GD74LS166 # # 16 B, J, D 
174 0-F/F with COMMON CLEAR & CLOCK GD74LS174 GD74S174 GD74HC/T174 16 B, J, D 
175 QUAD 0-F/F with CLEAR GD74LS175 # # 16 B, J, D 
194 4-BIT Bidirectional SHIFT REGISTER GD74LS194A # # 16 B, J, D 
240 OCTAL 3-STATE BUFFER (INVERTING) GD74LS240 # GD74HC240 20 B, J, D 
241 OCTAL 3-STATE BUFFER (NONINVERTING) GD74LS241 # # 20 B, J, D 
244 OCTAL 3-STATE BUFFER (NONINVERTING) GD74LS244 # GD74HC/T244 20 B, J, D 
245 OCTAL BUS TRANSCEIVER (NONINVERTING) GD74LS245 # GD74HC/T245 20 B, J, D 
257 QUAD 2 to 1 MULTIPLEXER, 3-STATE GD74LS257A # # 16 B, J, D 
273 OCTAL 0-F/F GD74LS273 # GD74HC/T273 20 B, J, D 
280 9-BIT ODD/EVEN PARITY CHECKER/GENERAT GD74LS280 # # 14 B, J, D 
365 HEX BUS DRIVER, 3-STATE (6-BIT) # # GD74HC365 16 B, J, D 
366 HEX BUS DRIVER, 3-STATE (6-BIT, INVERT) # # GD74HC366 16 B, J, D 
367 HEX BUS DRIVER, 3-STATE (4, 2 BIT) GD74LS367A # GD74HC/T367 16 B, J, D 
368 HEX BUS DRIVER, 3-STATE (4, 2 BIT, INVERT) # # GD74HC368 16 B, J, D 
373 OCTAL LATCH, 3-STATE GD74LS373 # GD74HC/T373 20 B, J, D 
374 OCTAL 0-F/F, 3-STATE GD74LS374 GD74S374 GD74HC/T374 20 B, J, D 
393 DUAL BINARY COUNTER GD74LS393 # GD74HC393 14 B, J, D 
590 8-BIT BINA'RY COUNTER (3S, TRANSCEIVER) GD74LS590 # # 16 B, J, D 
646 OCTAL BUS TRANSCEIVER/REGISTER # # GD74HCT646 24 B, J, D 
670 4-WORDX4-BIT REGISTER FILE, 3 STATE GD74LS670 # # 16 B, J, D 
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~ GOLDSTAR ELECTRON CO., LTD. ASIC 

CMOS GATE ARRAY 
• GCLSOOO Serles: 3.0µrn technology 

Device Gale O/o Max Max3 VDD Vss Vss2 Max Gale Speed (n1)1 

Number Count AUR4 1/0 Pads Pads Pads Pads "fyp Max• 

GCL5080 880 90 66 2 4 2 74 2.0 3.5 

GCL5140 1404 90 84 2 4 2 92 2.0 3.5 

GCL5220 2224 90 106 2 4 2 114 2.0 3.5 

GCL5320 3192 85 130 2 4 2 138 2.0 3.5 

GCL5420 4202 85 144 4 4 4 156 2.0 3.5 

GCL5600 5902 80 168 4 4 4 180 2.0 3.5 

• GSG6000 Serles: 2.0µrn Techoology 

omce Gate Ofo Max Maxl Voo Vss Vssz Max Gate Speed (ns)1 

Number Count AUR4 1/0 Pads Pads Pads Pads "fyp Max• 

GSG6009 472 95 43 0 0 
' 

0 48 0.9 1.3 

GSG6017 902 95 56 0 0 0 62 0.9 1.3 

GSG6028 1470 90 72 0 0 0 78 0.9 1.3 

GSG8047 2448 90 94 0 0 0 100 0.9 1.3 . 

GSG8068 3520 90 110 0 0 0 118 0.9 1.3 

GSG8087 4440 85 124 0 0 0 134 0.9 1.3 

GSG8119 8076 85 148 0 0 0 158 0.9 1.3 

GSG6186 8448 85 172 0 0 0 184 0.9 1.3 

GSG6209 10619 80 192 0 0 0 206 0.9 1.3 

GSG8267 13524 80 218 0 0 0 232 0.9 1.3 

• GSGBOOO Serles: 1.2µrn Technology 

ne.tce Gate Ofo Max Max3 VDD Vss VSS2 Max Gate Speed (ns)1 

Number Count AUR' 1/0 Pads Pads Pads Ns "fyp Max2 

GSG8050 2730 95 56 0 0 0 80 0.5 0.8 

GSG8070 3950 95 68 0 0 0 72 0.5 0.8 

GSG8090 4984 90 74 0 0 0 80 0.5 0.8 

GSG8120 8528 90 86 0 0 0 92 0.5 0.8 

GSG8170 8880 90 102 0 0 0 108 0.5 0.8 

GSG8220 11592 85 116 0 0 0 124 0.5 0.8 

GSG8290 14976 85 130 0 0 0 140 0.5 0.8 

GSG8380 18550 85 148 0 0 0 156 0.5 0.8 

GSG8480 23840 80 166 0 0 0 176 0.5 0.8 

GSG8480 34416 80 200 0 0 0 212 0.5 0.8 

Notes: 1. 2-lnput NANO gate, fanout =2 and statistically necessary Interconnection 
2. Ta=O to 70°C, Voo =5V±5% 
3. It may be necessary to configure additional 1/0 pads for Voo and Vss depending on the number and drive of the ou1put buffers. 
4. Maximum array usage recommended. · 
5. In Casa of GSG6000, GSGBOOO Series, normal pads can be used as Voo and Vss pads. 

CMOS STANDARD CELL 
FEATURES 
• Up to 40,000 Equivalent Gates 
• Allows up 180 MHz Toggle Rates • Full Simulation Capabilities 
• RAM and ROM Functions Available • Cell Compaction Software Reduces die Size and Increases Yield 
• Ratloed "N" and "P" Devices Minimize Pulse Skew • Wide Range or Packaging Options 

PRODUCT DESCRIPTION 
GSC 1000 SERIES GSC 2000 SERIES GSC 4000 SERIES 

Silicon gate 2.5 micron (drawn) p-well Silicon gate 2 micron (drawn) p-well Silicon gate 1.2 micron (drawn) n-well 
CMOS technology. CMOS technology. CMOS technology. 

Dual layer metal Interconnection. Dual ia~r metal Interconnection Dual layer metal Interconnection 
Propagation delay of 1.0 ns through a Propagation delay of 0.8 ns through a Propagation delay of 0.6 l)S through a 
2-lnput NANO gate TA= 25°C, fanout= 1 2-lnput NANO gate, TA=25°C, fanout=1 2-lnput NANO gate, TA=25°C, tanout=-1 
Voo=5V Voo=5V Voo=5V. 
Digital, RAM and ROM function on a Digital, RAM and ROM functions on a Digital, RAM and ROM functions on a 
single chip. single chip. single chip. 
Up to 12,000 equivalent gates. Up to 23,000 equivalent gates. Up to 40,000 equivalent gates. 
Allows 100 MHz toggle rate. Allows 130 MHz toggle rate. Allowti 180 MHz toggle rate. 
Output drive up to 10 mA. Output drive up to 12 mA. Output drive up to 16 mA. 
Ratloed "N" and "P'' devices minimize Ratloed "N" and "P" devices minimize Ratloed "N" and "P" devices minimize 
pulae skew. pulle skew. pulse skew. 
100% auto place and route. 100% auto place and route. 100% auto place and route. 
Proprietary software reduces die size and Proprietary software reduces die size and Proprietary software reduces die size and 
lncntases yield. Increases yield. lncntases yield.' 
All Inputs and outputs protected from All Inputs and outputs protected from All Inputs and outputs protected from 
over voltage and latch-up over voltage and latch-up. over voltages and latch-up. 
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CMOS 40008 
SERIES/SALES NETWORK 

CMOS 40008 SERIES 

FUNCTION PRODUCT NUMBER FUNCTION PRODUCT NUMBER 

GATES GD40018, GD40118, GD40128, GD40258 COUNTERS GD4024B, GD40178, GD40208, GD40228 
GD4069UB, GD40718, GD4081 GD4040B, GD45208, 1GD45268 

COMPLEX GATES GD4007UB, GD4030B, GD4070B GD40160B, GD40192B 
GD40938, GD400148 DECODERSIDEMUX GD4028B, GD45118, GD4555B 

BUFFERS GD40498, iGD40508 ANALOG SWITCH- GD4016B, GD4066B, GD40518, GD4052B 
FLIP-FLOPS/ GD40138, GD40278, GD4042B ESIMUXIDEMUX GD4053B 
LATCHES GD4511B MEMORY GD4703B 
REGISTERS GD40158, GD40218 MULTIVIBRATOR GD4528 

--

NOTE 1: Alphabets in code No. column is serial number of Standard Logic Products. 

NOTE 2: Each alphabets in package column indicates plastic DIP (8-blank), Ceramic DIP (J), Small outline package (D). 

NOTE 3: For code marked "#" indicates "Not Availabel". 

NOTE 4: The followings an abbreviation means ... 

- O.C (D) : OPEN COLLECTOR (DRAIN) 
- I : INVETING 
- ASY : ASYNCHRONOUS 
- F/F : FLIP/FLOP 

SALES NETWORK 

KOREA 
* GOLDSTAR ELECTRON Sales Office 

10th Floor, Hae-Sung Bldg. 942 
Daechi-Dong, Kangnam-Gu, Seoul, Korea 
Tel: (02) 519-2854-67 
Fax: (02) 519-2800 
Tix: GSCRL K22799 

HONG KONG 
* GOLDSTAR (H.K.) LTD. 

Rm. 1601, 16/F, Bank of America Tower 
12 Harcourt Road, Hong Kong 
Tel: 5242040 
Fax: 8681434, 8459416 

TAIWAN 
* GOLDSTAR CO., LTD. 

4F, No.695, Tun Hwa South Road 
Taipei, Taiwan, R.O.C. 
Tel: 703-2295/2294 
Fax: 703-7470 

- N.I : NONINVERTING 
- SY : SYNCHRONOUS 
- M/V: MULTIVIBRATOR 

U.S.A 
* GOLDSTAR TECHNOLOGY, INC. 

3003 North First Street 
San Jose, CA 95134-2004 
Tel: 408-432-1331 
Fax: 408-432-6053 

JAPAN 
* GOLDSTAR JAPAN CO., LTD. 

Hon-Kan 9F, Akasaka Twin Tower 
17-22, 2-Chome, Akasaka, Minato-Ku 
Tokyo, Japan 
Tel: 03-224-0123 
Fax: 03-582-7948 

GERMANY 
* GOLDSTAR Deutschland GmbH 

Jakob-Kaiser str. 12 
4156 Willich 1 
Tel: 49-2154-492172 
Fax: 49-2154-4336 

SINGAPORE 
* GOLDSTAR SINGAPORE 

8 Shenton Way #39-02 Treasury 
Building Singapore 0106 
Tel: 65-225-3166 
Fax: 65-224-0721 
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•} GOULD 
AM '®Semiconductors 

Gould AMI was the first company to recognize the need 
for custom integrated circuits in the mid-1960's, and to 
pioneer the development of application-specific in
tegrated circuits (ASICs). With more than twenty years' 
dedication to providing ASIC system solutions, Gould 
AMI has more experience than any other vendor of 
ASICs. 

The company now offers a continuum of ASIC products, 
ranging from CMOS programmable logic devices to com
plex cell-based custom ICs. This spectrum of offerings 
provides customers with a full range of ASIC choices, so 
that the optimum solution for an application can be 
selected. 

Gould AM l's ASIC technology allows system designers 
to tailor their systems and reduce the number of parts in 
their products by combining multiple memory and 
processing functions on a single device, instead of 
mixing and matching several standard parts. The result: 
smaller board sizes, lower final product cost and higher 
reliability. ASIC users also benefit by greater product dif
ferentiation due to custom tailoring and higher security 
ensured by an ASIC's resistance to duplication. 

Originators at the 
ASIC Continuum 

CMOS EEPLDs 
User-programmable digital devices ideal tor small and 
medium-scale integration 

Electrically erasable programmable logic devices are 
ideal for small and medium-scale integration system 
design in low-volume production. Our lowest develop
ment cost ASICs, these devices deliver plenty of perfor
mance and offer a surprising measure of versatility and 
customer-control. 

Built using our unique PEEL'" (Programmable Electrical
ly Erasable Logic) technology, these PLOs are user
programmable, so there's no pre-production customer 
design and development risk. You may use PC-based 
or industry-standard PLO programmers to configure the 
macrocells and, if necessary, to repeatedly erase and 
reconfigure them. 

The table below can help you select the right PLO for 
you. See the PLO section later in this catalog for 
detailed data sheets. 

For a low-cost, low-risk avenue for conversions of 
EEPLDs to gate arrays, see PAL TRANs Flow in ASIC 
Software Services section. 

Gould AMl's CMOS PLO Family 
Part No. Architecture Complexity Speed Replaces 

18CV8 20 pm E2PLD 74 product terms x 36 input array 10/15/25ns Tpd Bipolar PLDs 

20CG10 24 pin E2PLD 92 product terms x 44 input arrays 15125ns Tpd 20V8. 20G10' 

22CV10Z 24 pm E2PLD 132 product terms x 44 inputs 15125ns Tpd Bipolar PLDs 
Zero power mode 

27r.v10 24 pm E2PLD 132 product terms x 4~ inputs 15/25ns Tpd Bipolar PLDs 

PEEL153 20 pm PPLD 42 product terms x 36 inputs 30ns Tpd Bipolar PLS153 
10 sum terms x 32 product terms 

PEEL173 24 pm E2PLO 42 product terms x 44 inputs 15/30ns Tpd Bipolar PLS173 
1 O sum terms x 32 product 1erms 

PEEL253 20 pm E2PLD 42 product terms x 36 inputs 30ns Tpd Bipolar PLS153 
20 sum terms x 42 product terms PEEL 153 

PEEL273 24 pin E2PLD 42 product terms x 44 inputs 15130ns Tpd Bipolar PLS173 
20 sum terms x 42 product terms PEEL173 

PA7024 24 pm E2PMD Over 80 sum of product terms 13120ns Tpd MULTl-PLDs 

PA7040 40 pm E2PMD Over 120 sum of product terms 13/20ns Tpd MULTl-PLDs 

Gate Arrays 
Semi-finished digital chips provide high performance tor 
medium volume production with quick development 

• 1-micron triple or double metal and 1.25-micron dou-
ble metal CMOS processes. 

• Basic Logic, interface, MSI, and 7400 functions. 
• Compatible with Gould AMl's megacell library. 
• Custom RAMs available in both 1-micron and 

1.25-micron processes. 
• Artificial Intelligence Software Services available for 

netlist translation, gate reduction, clock-tree insertion, 
netlist analysis, and NETSCAN technology. 

Gate arrays provide solutions for a variety of high perfor
mance digital applications--at a low development cost 
and quick design time. If you need fast turn production 
runs, gate arrays may be the right ASIC for you. 

Gate arrays are semi-finished digital circuits that contain 
patterns of uncommitted transistors pre-fabricated on 
silicon base wafers. Using any major CAE workstation 
at your own facility, you can use Gould AMI libraries to 
customize your design as a network of logic functions. 
NETRANS is also available for conversion of any ASIC 
supplier's netlist to Gould AMl's bolt netlist format. With 
only the metal layers to fabricate, gate array develop
ment time is fast-typically four weeks. 

For complete data sheets, contact Gould AMI at (208) 233-4690. 
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Gould AMl's arrays are fabricated in a double (or triple) 
metal, single poly, twin-tub CMOS process. They offer 
the CMOS advantages of low power dissipation, broad 
power supply voltage range (2.5 to 5.5 Volts), and high 
noise immunity. 

Over 600 macros in the process families include: 

Basic functions: Sequential and combinational logic. 

Interface functions: TTL and CMOS level inputs, TTL 
and CMOS Schmitt trigger inputs, 
pull-ups and pull-downs, TTL and 
CMOS output drivers, and output 
drivers with a controlled slew rate for 
lower noise operation. 

MSI functions: Counters, multiplexers, decoders, 
adders. 

7400 functions: Over 160 TTL compatible functions. 

Digital megacells: Megacells and compilers include 
82xx, 29xx, core processors, RAM, 
FIFOs, DSP megacells, and many 
more. 

1-micron Gate Arrays 
Useable ~_ates Programmable Pads 

Array Triple-metal Double-metal TAB Wire-bond Power Pins 
GD200K 150.000 100.000 492 360 12 
G0100K 75,000 50,000 348 252 12 
GD ?OK 49,000 35,000 288 208 12 
GD SOK 35.000 25.000 256 184 12 
GD 35K 24.500 17,500 208 152 12 
GD 25K 17.500 12,500 180 128 12 
GD 20K 14.000 10.000 156 112 12 
9:0 16K 11,200 _a.9_~0 140 100 t- - 12 
GO 12K 8,400 _?_.QQQ ____ 120 84 12 
GD 9K - 6,300 -~:_5_2_~_ 100 72 t- 12 
GD 7K 4,900 3'._~o 92 64 12 

- --
GD 5K ~~°-9 2.~_9 ____ 76 52 t-----__]2 
GD 3K 2,100 1,500 56 40 12 

1.25-micron Gate Arrays 
~!~~~-~~ 

Array Useable Gates TAB Fine Pitch Standard Pitch Power Pins 
GC100K 51,320 436 330 260 12 
GC SOK 26,266 312 232 184 12 
GC 40K 17,496 260 194 154 12 
GC 30K 16.280 246 182 142 12 
GC 25K 13,122 220 166 134 12 
GC 20K 10.714 196 144 116 12 
GC 15K 7,560 168 128 100 12 
GC 10K 5,264 136 104 ~4 12 
GC 7K 3.52f3 116 86 _§~ 12 
GC 5K 2,69? 98 72 56 12 
GC 3K 1,286 72 52 40 12 

Standard Cell Circuits 
Analog and digital building blocks offer higher density 
and smaller size for medium to high volume needs 

• 1.0 and 1.25-micron Double Metal CMOS Families. 
• 3-micron and 2-micron Double Poly, Double Metal 

CMOS Families 
• Cells Created by Expert-based Cell Generator 
• Basic Logic, Interface, MSI, 7400 and Megacell 

Functions 
• 2-micron Process includes Analog Functions 
• Tailor-made RAMs, ROMs and PLAs Available 
• Artificial Intelligence Software Services Available for 

Digital Netlist Translation and Gate Reduction 

Chips designed with these cells, offered in analog and 
digital formats, surpass gate array density and approach 
that of cell-based custom designs at half the develop
ment cost and development time. They're cost effective 
for medium to high-volume production. 

Standard cells are pre-designed circuit building blocks 
whose functional, timing and performance parameters 
exist in Gould AM l's libraries. As with a gate array, you :2 
design a standard cell circuit by choosing logic functions <C 
from a library installed on a CAE workstation. But while 
a gate array design specifies only the final metal layers 
of a pre-fabricated silicon base, all of a standard cell's 
base and metal layers are custom fabricated from pre
characterized cells. This feature gives standard cells 
greater design flexibility, but requires an eight week 
development time. 

A standard cell circuit also uses only the number of cells 
required for a design, whereas gate arrays seldom util
ize all of the available cells. This means a smaller die 
size and lower cost to you for a given circuit function. 

Gould AMI offers over 850 cells in its four standard cell 
families: 

• 1.0-micron digital CMOS (CYX Family). 
• 1.25-micron digital CMOS (CAB Family). 
• 3-micron analog and digital CMOS (CCI Family). 
• 2-micron analog and digital CMOS (ABX Family). 

Digital Standard Cells 

Both the CAB and cYX families use a double metal, 
single poly, twin tub CMOS process. They are intended 
primarily for 5 Volt operation but will operate down to 2.5 
Volts. 

For complete data sheets, contact Gould AMI at (208) 233-4690. 
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Cells in these libraries include: 

Basic functions: simple gates, clock drivers, 
flip/flops, latches 

Interface functions: TTL, CMOS, Schmitt trigger, slew 
rate buffers, TIL with hysteresis 

MSI functions: counters, multiplexers, decoders, 
adders 

7 400 functions: over 160 TIL compatible functions 
Digital megacells: barrel shifter, funnel shifter, RAM, 

ROM and PLA 

Digital Megacell List 

MG53C80 SCSI Interface Controller 

MG80C85 8-E!it CMOS Microprocessor 
MG82C12 8-Bit ll'IEJ_ut/Outg_ut Port 

MG82C37A P~ammable OMA Controller 

MC82C50A Asynchronous Comm. Element 

MG82C52 Serial Controller Interface 

MG82C54 Pr~ammable Interval Timer 
MG82C55A Pr~ammable Perij:>heral Interface 

MG82C59A Pr~ammable Interrupt Controller 

MG82C84A Clock Generator and Driver 

MG82C88 Microprocessor Bus Controller 

MG85C30 Serial Communications Controller 
MGM1616A 16x 16 Fast Multiplier 

MGA1616A 16x16 Fast Adder/Subtractor 

Analog/Digital Standard Cells 

The CCI family uses a 3-micron double metal, double 
poly, p-well CMOS process. It is intended primarily for 
analog and/or digital applications running at 1 O Volts 
analog with 5 Volts digital operation. 

Gould AM l's new ABX process is a 2-micron double 
poly, double metal process. This is Gould AM l's most 
flexible process, built on N or P-type starting material, 
with a range of 13 to 17 process layers. Ideal for mixed 
signal analog and digital applications, it can operate 
from 5 to 12 volts. Functions include electrically 
erasable ROMs, implant programmable ROMs and NPN 
and PNP bipolar transistors on board. 

Ce!ls in the CC! and ABX libraries include: 

Basic functions: simple gates, clock drivers, 
flip/flops, latches 

Interface functions: TTL, CMOS, Schmitt trigger 

MSI functions: 

7400 functions: 
Analog functions: 

counters, multiplexers, decoders, 
adders 
over 160 TIL compatible functions 
Op amps, ND, DIA, comparators, 
switches, voltage references, 
input buffer and output buffer 

Cell-based Custom 
Most tailored ASIC solution--best for high performance, 
mixed signal or high volume needs 

Cell-based custom chips use a combination of Gould's 
megacells, custom cells and standard cells to provide 
you with the ultimate in design tailoring and perfor
mance. This approach is ideal when you have a require
ment for high speed, special interfaces, mixed 
analog/digital, or very high volume production runs. 

Though their development costs and time are longer 
than with standard cells, cell-based custom circuits pack 
the most functions into the smallest area. Fewer custom 
chips need be used in a given design, thus saving board 
space. Custom devices also provide greater security be
cause they are nearly impossible to copy. 

Over twenty years' experience in custom design have 
given Gould AMl's design team the kind of engineering 
expertise that complex solutions demand. Particular 
areas of expertise are analog, mixed signal, high voltage 
and E2 applications. The following illustrate some ex
amples of Gould AM l's answers to our customers' techni
cal challenges. 

Typical ASIC Development Flow 

EXPERT SYSTEMS: 

GATE GOBBLER 
GATE CRUNCHER 

DESIGN ANALYZER 
PATTERN ANALYZER 

NETRANS 
PAL TRANS 

BACK ANNOTATION 

ASIC DESIGN SYSTEM 

LOGIC DESIGN 

SCHEMATIC CAPTURE 

SIMULATION 
DESIGN VAL1pAT10N 

PHYSICAL DESIGN 

VERIFICATION 

PGJEBEAM PHOTO 

WAFERS 

SCORE: SSI, 
MSI MEGACELLS 

Analog/Dig Ital 

FAULT SIMULATION 

TEST PROGRAM 
GENERATION 

ASSEMBLY & TEST ----

For complete data sheets, contact Gould AMI at (208) 233-4690. 
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ASIC Software Senices 
Optional design services give you the power of choice 
and ease your designs 

Unlike many ASIC vendors that accept only completed 
designs or finished netlists, Gould AMI is able to pick up 
an ASIC design at any stage, whether customers submit 
a partially finished design, a foundry-ready database 
tape, or a simple set of specifications. In order to ease 
logic design for its customers, Gould AMI has installed 
its analog and digital cell libraries on popular engineer
ing workstations including Mentor Graphics, Daisy Sys
tems, Intergraph, VALID Logic Systems, FutureNet and 
Viewlogic. 

Gould AMI uses several advanced expert systems in
house, each of which taps the combined experience of 
Gould AMl's engineers to accelerate device layout and 
design optimization. 

ASIC Netllst Translation Services: 

If a client has already designed a digital chip using 
another vendor's or their own proprietary tools, Gould 
AMl's NETRANS'" expert system will "translate" the net
list into Gould AMI-compatible form in just a few hours. 
This automated design transfer works independently of 
workstation libraries or processes, and can save cus
tomers thousands of dollars and weeks of precious time. 
For turning programmable logic device into gate arrays 
or standard cells, PAL TRANS'" is the answer. 
PAL TRANS converts standard programmable array logic 
(PAL), programmable electrically erasable logic (PEEL) 
and field programmable gate arrays (FPGAs) into net
lists used to design gate array or standard cell ASICs. 
You can use an off-the-shelf PLO as a prototype for 
programming, debugging, and beta-testing logic 
designs, instead of first requiring the production of an 
ASIC. Engineers then use PALTRANS to convert the 
data into a netlist. In about eight hours, mask produc
tion can begin and an ASIC design is produced in two to 
three weeks. 

Tools Speed Layout and Optimization 

The SCORE'" cell compiler generates and tailors cells to 
a client's specific requirements in one-tenth the time re
quired for hand-built cells. 

Gate Gobbler, Gate Cruncher, Design Analyzer and Pat
tern Analyzer are artificial intelligence (Al) tools that as-

sist with the conversion of conventional standard 
devices to CMOS ASICs. · 

Gould AMI offers an Automatic Test Generation tool, 
NETSCAN, that generates test vectors in a matter of 
hours, relieving designers of the task and saving at least 
six weeks for manual test generation. This tool auto
matically partitions a circuit into a set of combinatorial 
functions and inserts a scan path. Each function, seen 
as a distinct circuit, can be quickly and easily tested with 
an automatic test program generator employing the 
0-Algorithm. 

Transitioning from standard TTL parts to ASICs can be 
fraught with difficulty, and when ASIC prototypes don't 
work, design re-work through traditional analysis and op
.timization techniques can take weeks or months. Gould 
AM l's Al tools minimize the delays caused by having to 
re-work a design through traditional analysis and op
timization techniques. The tools incorporate a continual
ly expanding knowledge base, applying Gould AMl's 
hundreds of engineering man-years to every job. 

Gould AMI: Your Mixed-Signal Solution 
Gould AMI pioneered the development of the application ~ 
specific integrated circuit in the late 1960's, and was one <C 
of the first companies to implement analog functions in ~ 
ASICs. When you work with the engineers at Gould AMI, o 
you tap into true in-depth expertise in analog and mixed- (.'.} 
signal design. The engineers at Gould AMI have 
implemented hundreds of analog and mixed-signal 
ASICs over the past twenty years. 

Cell-Based Custom Design
Flexibilitv, EHiciencv and Security 
Cell-based custom chips integrate the greatest possible 
number of functions into a given area, contribute to pro
duct differentiation, and .enhance security, since they are 
difficult to copy. Cell-based custom circuits are ideal for 
high-speed requirements, special interfaces, very high 
volume production, and mixed-signal applications. 

Gould AMl's cell-based custom design methodology 
allows system designers ultimate flexibility in realizing 
mixed-signal ASICs. Gould AMl's Mixed-Signal Design 
Solution (MSDS) enables customers to design and 
simulate mixed-signal ASICs at their own facilities. 
MSDS can also be used in combination with Gould AMI 
designed megacells, custom cells and existing standard 
cells. 

For complete data sheets, contact Gould AMI at (208) 233-4690. 
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ABX Pr0cess 
Gould AMl's CMOS, 1.5 micron digital,·3,5 micron 
analog, ABx Process is the industry's most flexible 
mixed-signal manufacturing process, allowing the system 
designer to produce complete systems on a chip. The 
process allows integration of 12v analog with 5v digital, 
and will accommodate a wide combination of functions, 
including 40v digital output drivers, electrically erasable •... 

programmable memory cells, Gould AMl's full standard 
ceJI flbrary, mask programmable ROM and uncommitted 
colle®r-bipOlar·oapability. In addition, the analog 
voltage can runfrom -6v to +6v or from Oto 12v. The 

-1.5 micron digital geometries allow high speed perform-
ance an~ reduced chip area'. 

Technology: 1.5µ Digital/3.5µ Analog obuble Metal/Double· Poly, P~well or N~Ylen 
Power Supply: 2.5v to 12v 

. . - ' 

~'.1~'.~iti!I: '.Jl¥;~;,~,1 :;~~L;~:~~; :~~;l;;)j~:l~:j~fi~td:·.l~~1~~:~::;~~~~-~-:-~~>r.~;tz:; :~'fZ-~J~i::~~-~-~~-~;~1 
• Analog 5v to 12v · 

. t$~i_lllfifa.~]t-g:~:;~,r;~;~~f tj~:i)~~;-~:\id:('.~:,~~i'.~B~(t.i~:;~;;;i~-~ .. ~r.;~tD;~;:!t,.~~-,_;,~1;,~t~~;~,h.;'.~~~; 
• On split supply, digital can be '-V to + V, o to +V or -V to OV 

Temperature Range: - 55°C to 125°C 

Standard Cells: 

Resistors: Type ohms/sq. Matching Tempco (abs) 

Capacitors: 

Digital Logic: 

EEPROM: 

Other sizes of arrays available on custom basis 
Other Processes 
Other processes are available for mixed-signal design using 3µ and 5µ feature sizes. Using a full custom approach, the 
5 micron process offers the advantage of 16 volt operation. 

For complete data sheets, contact Gould AMI at (208) 233-4690. 
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Mlxed·Slgnal Design Solutlon 
Gould AMl's MIXED-SIGNAL · 
DESIGN SOLUTION (MSDS) •tJ&•Mlf 
consists of a suite of software MIXEDSIGNAL DESJGNsowTtON 

tools for use both on customers' design work stations 
and at Gould AMI. MSDS is the first mixed-signal design 
system to deliver a total design-to-manufacturing solu
tion for the swift creation of cost-effective, analog/digital 
ASICs with first-time silicon success. The system incor
porates three capabilities critical to the cost-effective 
development of mixed-signal ASICs: 1) Automatic 
generation of custom analog cells and behavioral level 
analog simulation models; 2) Simulation software that 
enables customers to perform behavioral-level, concur
rent analog/digital simulations of their designs early in 
the ASIC design cycle; and 3) Mixed-signal test genera
tion. Used in tandem with Gould AMl's mixed-signal 
fabrication processes, MSDS offers a comprehensive 
design-to-manufacturing solution to the challenge of 
complex mixed-signal ASIC design. 

Mlxed-Slgnal Design Solllllon II SJstam Row 
At Customer Site 

At Gould AMI Site 

Parameterized 

Bu~bck 
Genltl'ator 

Siiicon Foundry Approach 
Gould AMI is proud of the leadership position it occupies 
in today's fast-paced world of process and technology. 
Our Silicon Foundry services and capabilities are truly 
world class. We provide consulting services to our 
customers in the design, fabrication, packaging and 
testing of state-of-the-art digital, analog, and mixed
signal integrated circuits. All AMI manufacturing is per
formed under one of the most highly advanced real-time 
SPC environments in the semiconductor industry today. 

Gould AMl's approach to Silicon Foundry services is 
your road to success. Whether you are a highly 
sophisticated circuit designer with your own design 
resources and facilities, utilize outside third-party design 
resources, or are simply seeking a second source to 
manufacture your already existing circuit, Gould AMI can 
provide you with cost-effective and timely semiconductor 
solutions. Gould AMI is a complete VLSI integrated cir
cuit manufacturing facility with the capability to help you 
develop, produce and deliver CMOS and NMOS circuits. 

At Gould AMI you will receive the very best in service, 
product quality, and cost-effective manufacturing 
available in the industry today. It is as simple as pro- -
viding Gould AMI with a data base tape of your circuit in ~ 
standard GDSll format. Digital, analog, or mixed-signal -o 
designs can be made to match any of the wide variety of :i 
Gould AMl's CMOS processes presently in use or under c3 
development. Our company-wide drive for improvement 
encourages continuous advances in processing tech-
nology and development. With over two decades of ex
perience in custom and semi-custom integrated circuit 
manufacturing, Gould AMI provides a highly flexible and 
responsive team capable of meeting the rapidly 
changing needs of our customers in a world class 
manufacturing environment. 

GOULD AMI CMOS PROCESS FAMILY 
Process Maximum 
Family Geometry V9ltage Characteristics 

CMOS 1.0 5.5 Volts Digital 

CMOS 1.25 5.5 Volts Digital 

CMOS 1.5 5.0 to 12.0 Volts Mixed Signal 

CMOS 2.0 5.5 Volts Digital 

CMOS 3.0 5.0 to 10.0 Volts Analog and Digital 

CMOS 1.2 5.5 Volts Digital 

CMOS 5.0 5.5 to 12.0 Volts Digital 

CMOS 7.0 5.5 Volts Analog and Digital 

NMOS 3.0 5.5 Volts Digital 

NMOS 4.0 5.5 Volts Digital 

NMOS 5. 5.5 Volts Digital 

For complete data sheets, contact Gould AMI at (208) 233-4690. 
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CMOS ROMS General Description 
The Gould AMI family of ROMs are static mask pro
grammable an(! organized by 8 bits. The device is fully 
TTL compatible on all inputs and outputs and uses a 
single +5V power supply. There are no requirements 
for clocks or refreshing, because they are static in 
operation. The three-state outputs facilitate memory 
expansion by allowing the outputs to be OR-tied to 
other devices. The control pin function and active level, 
as well as the memory contents, are user-defined. 

Features 
• 16K, 32K, 64K, 128K, 256K, 512K, 1M, 2M, 4M 

Selections 
• Fast Access Time 
• Mate With State-Of-The-Art 32 Bit Microprocessors 
• Low Standby Power CMOS 
• Fully.Static Operation 
•Single +5V ±10% Power Supply 
• Directly TTL Compatible For Clean Interface 

. •Three-State TTL Compatible Outputs 
• EPROM Pin Compatible 
• Late Mask Programmable For Quick Turn Times 
• Programmable Control Pins 

<C Application of Gould ROMs 
~ All of the ROMs offered by Gould are fully static, asyn
c3 chronous, non-multiplexed devices. No matter what 

microprocessor you're using in your system, careful 
planning will give you the greatest flexibility in using 
our ever-expanding family of ROMs. 

No Clocks Are Required 
A clock is not required by our ROMs to latch.ad
dresses, precharge internal circuitry, or perform any 
other function. All control lines (CE, or OE) may 
remain in a valid read state for an indefinite period of 
time, during which the address inputs may be changed 
as desired to access various stored data. 

(512K Example) 

Block Diagram Logic Symbol 

' 
.. .. A, 

' .. 
' .. 0. ... 
··- .. o, .,, .. O• ... .. o, ... ,,, A, o, 

A,- o, .. o, ... o, ... 
' ... .. 

Au. 

' ~ ... 
' ... 
' 

Pin Names 

A0-A1s Address Inputs 
Ou-01 Data Outputs 
CP1/CP2 Outpu! Enable/Chip Enable 
Vee: GNO: NC SV: Ground: No Contact 

o_o,o,o,o,n.a.a, . ~= ~:~=LsF:-:::~~o:oA CE FUHCTIOfl AllD 

Telecommunications Products 
Station Products 
• DTMF Tone Generators 
• Pulse Dialers 
• Digital Time/Space Crosspoint Switches . 
Modems, Filters and PCM Products 
• 212A/V.22 MODEM Filter (with or without equalizers) 
• BELL 103N .21 Single Chip MODEM 
• Single Frequency Tuneable Bandpass Filter 
• Programmable Low Pass Filter 
• Programmable High Pass Filter 
• A-LAW Synchronous Combo CODEC w/Filters 
• µ-LAW Synchronous Combo CODEC w/Filters 
• Digital C Message Weighted/1 KHz Notch Filter 
• Single Chip Conference Trunk 
• Digital Signal Processor 
• CMOS Digital Signal Processor 

-Display Driver Circuits 
• 30-Volt Dichroic LCD Driver 
• 32 Bit Driver 

AID Converters 
• 12-Bit, 7µS, 1 OOKHz AID Converter 
• 14-Bit, 14µS, 56KHz AID Converter 
• 16-Bit, 16µS, 50KHz AID Converter 
• 12-Bit, 1 MHz, 2-Step Flash AID Converter 

For complete data sheets, contact Gould AMI at (208) 233-4690. 
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Features 
• Very High Frequency (VHF) Process 

• Dielectric Isolation Slgnlflcantly Reduces Parasitic 
Capacitance 

• Double Level Metal 

• 20 Volt BVceo 

• Fr=1.0GHz 

• Wide Range of Process Options Allowing Design 
Flexibility 

• Vertical NPN Bipolar Transistors 

• Vertical PNP Bipolar Transistors 

• Various Diffused Resistors 

• Laser Trlmmable NICr Resistors 

• MOS Capacitors 

• PJFETs 

• Buried and Surface Zener Diodes 

Applications 
• Bipolar IC's for Analog Signal Processing and Control 

Description 

HD/2000 
VHF Parametric 
Device Library 

The Harris VHF Process is a Dielectrically Isolated bipolar 
process which operates at a nominal 20V supply voltage. The 
HARRIS FASTRACK™ Design Toolset contains CAE tools 
which allow analog designers to efficiently design analog 
integrated circuits regardless of previous IC design 
experience. The design toolset uses a parametric device 
library which contains four NPN and four PNP device types. 
The designer uses proprietary Harris CAE tools to automate 
device level design and layout. For each transistor in the 
HDl2000 parametric device library, the device dimensions are 
fully adjustable. This data sheet provides device 
characteristics of the minimum sized devices in the library. All 
devices may be made larger to provide for higher currents, 
lower base resistance (R0), or lower collector resistance 
(Re). FASTRACK automatically calculates model parameter 
values for devices which differ from the minimum size. 

TABLE 1. NOMINAL DEVICE CHARACTERISTICS 

BURIED 
PARAMETER NPN PNP PJFET 

ZENER 
UNITS 

BVcEO 20 20 - - v 
BVoss - - 20 - v 

HFE 150 120 - - -
Fr 1.0* 0.9* - - GHz 

Vp - - 1.0 - v 
VA 90 18 - - v 
Vz - - - 5.4 v 

• VHFLN4, VHFLP4 peak Fr at VcE = 5V 

Copyright@ Harris Corporation 1990 
Harris FASTRACK™ is a Trademark of Harris Corporation 
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HARRIS • RCA • GE • INTERSIL 

January 1991 

Features 
• High Frequency (EBHF) Process 

• Dielectric Isolation Significantly Reduces Parasitic 
Capacitance 

• 40 Volt BV CEO 

• Fr=O.SGHz 

• Wide Range of Process Options Allowing Design 
Flexlblllty 

• Vertical NPN Bipolar Transistors 

• Vertical PNP Bipolar Transistors 

• Various DHfused Resistors 

• Laser Trlmmable NiCr Resistors 

• MOS Capacitors 

• PJFETs 

• Surface Zener Diodes 

Applications 
• Bipolar IC's for Analog Signal Processing and Control 

Description 

HD/1.000 
EBHF Parametric 

Device Library 

The Harris EBHF Process is a Dielectrically Isolated bipolar 
process which operates at a nominal 30V supply voltage. The 
HARRIS FASTRACK™ Design Toolset contains CAE tools 
which allow analog designers to efficiently design analog 
integrated circuits regardless of previous IC design 
experience. The design toolset uses a parametric device 
library which contains six NPN and six PNP device types. 
The designer uses proprietary Harris CAE tools to automate 
device level design an~ layout. For each transistor in· the 
HDl1000 parametric device library, the device dimensions are 
fully adjustable. This data sheet provides device 
characteristics of the minimum sized devices in the library. All 
devices may be made larger to provide for higher currents, 
lower base resistance (Re). or lower collector resistance 
(Re)· FASTRACK automatically calculates model parameter 
values for devices which differ from the minimum size. 

TABLE 1. NOMINAL DEVICE CHARACTERISTICS 

PARAMETER NPN PNP PJFET 
SURFACE 

ZENER 
UNITS 

BVcEO 40 40 - - v 
BVoss - - 35 - v 

HFE · 200 130 - - -
FT 0.5* 0.5* - - GHz 

Vp - - 1.5 - v 
VA 130 75 - - v 
Vz - - - 5.2 v 

• EBHN4, EBHP4 peak Fr at Vee= sv 

Copyright @ Harris Corporation 1900 
Hams FASTRACK™ is a Trademark of Harris Corporation 
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HARRIS • RCA • GE • INTERSIL 

June 1990 

Features 
• Supported on Harris Bipolar Analog FASTRACK™ 

Design System 

• Very High Frequency (VHF) Dlelectrlcally Isolated 20 
Volt Complementary Bipolar Process 

• High Performance Cell Library 

• Cell Macromodels Available for Fast Simulation 

• Transistor Level Design Also Supported 

• NPN and PNP Fr's of 1.2 and 1.0 GHz, Respectively. 

• User Definable NICr Resistors 

• Devices Include PJFET's, Burled Zeners, and MOS 
Capacitors 

• Personalized by Two Metal Interconnect and One NICr 
Resistor Level 

• Reduced NRE Charges Compared to Full Custom 

• Minimum Turnaround Times for First Siiicon 

Applications 
• General Analog System Implementation 

• Consolidation of Discrete Components and Analog IC's 

• Reduce Size and Cost, Increase Rellablllty and 
Performance 

• Quick-turn, Low Cost, IC Design Verification 

• Design Feaslblllty Units or System Demonstration 
Units 

• Development of Production Units for Low Volume 
Systems 

HTA2000 
VHF Tile Array 
Advance Information 

Overview 
The Harris HTA2000 Tile Array provides the analog system 
designer with a fast turn, low cost tile array methodology for 
the design of high performance, high speed analog circuits 
and systems. The HTA2000 is supported on the Harris Bipo
lar Analog FASTRACK Design System, and is implemented 
using the Harris dielectrically isolated VHF production pro
cess. Simulation capability on Bipolar Analog FASTRACK is 
available to the designer, including a combination of deter
ministic and statistical analysis modes. These modes provide 
the designer with a statistical analysis of circuit performance 
capability which and a detailed investigation of parametric 
yield. 

The HTA2000 Tile Array incorporates an extensive library of 
high performance analog cells. This library includes op amps, 
comparators, sample/holds, buffers, references, and differen
tial video circuits. Each cell has a companion macromodel 
which, when substituted, will significantly reduce circuit simu
lation time for preliminary system level analysis. Interconnect 
of the cells is implemented by personalizing two levels of in
terconnect and custom design of NiCr resistors. Utilizing the 
electrical and physical design tools of the Bipolar Analog 
FASTRACK System, transistor level design is supported us
ing portions of the array not dedicated to implement tile array 
cells. Final circuit simulations may include cells represented 
at the device level and/or macromodel level in order to obtain 
any desired combination of simulation speed and accuracy. 

Base wafers are processed up to the resistor and intercon
nect levels and then inventoried at the factory, providing rapid 
silicon turn-around upon receipt of a customer's design. 

Table 1. Cell Family 

Quantity Cell Type Description/Application 

8 Operational Amplifiers Stabilized for nominal closed loop gain of 1,2,5 or 10 with choice 
of bipolar or JFET inputs. Outputs short circuit protected. 

4 Voltage Comparators General purpose or low power voltage comparators with choice 
of bipolar or JFET inputs. Output logic level is set by user. 

3 Voltage References 5.0 Volt, 2.5 Volt and 1.5 Volt references 

2 High Speed Unity Gain Buffers Choice of bipolar or JFET inputs. 

2 Sample & Hold Devices Choice of bipolar or JFET inputs. Self contained S/H capacitor. 

2 Video Amplifiers Gain of 1 OX or 40X. Differential circuits intended for video 
applications. 

1 Mixer Differential circuit intended for video applications. 

2 Multipliers Offered with and without internal op amp. Differential circuits 
intended for video applications. 

Copyright e Harris Corporation 1990 
Harris FASTRACK™ is a Trademark of Harris Corporation 
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Harris ASIC Technology Selection Guide 
Harris Semiconductor offers mixed-signal, analog and digital ASICs in a wide range of processes and libraries for both military and commercial 
applications. These processes and libraries are available to meet your needs: from foundry of your designs to Harris designed ASICs. The following 
design systems are supported: 
- HARRIS FASTRACK'" - Mentor/Silicon Compiler Systems 
-Mentor 

HARRIS FASTRACK™ is a Cadence Design Framework based system into which a variety of analog and digital CAE tools are integrated. HARRIS 
FASTRACK'" is constantly undergoing enhancements to address a broad range of design problems including: 

Radiation Hardness 
Bipolar Analog 

Bipolar Analog 

Mixed Signal 
Power ASIC'" 

Digital Signal Processing (DSP) 
Sampled Data 

Harris Processes 

The Harris bipolar analog processes are used tor high performance analog circuits (op amps, S/Hs, references) with limited digital integration 
( < 100 gates). The dielectrically isolated (DI) processes are used in both non rad hard .and rad hard designs. These processes are supported 
on HARRIS FASTRACK'" which facilitates transistor level and tile array design. 

Integration 
Supply Minimum Metal NPN PNP Metal Capability Design 

Process Voltage Emitter Levels fr fr Capacitor Resistor JFETS (Devices) Isolation Status System Library 

UHF 10 2.0 OLM 8GHz 4GHz MOS NiCr yes 5000 01 Quat 6191 FAS TRACK'" HDl3000 
VHF 20 10.0 OLM 1.2GHz 1 GHz MOS NiCr yes 1500 DI Qual 11/90 FASTRACK'" HDl2000 
EBHF 40 10.0 SLM/OLM 750MHz 400MHz MOS NiCr yes 750 01 Prod/Dev FASTRACK'" HDl1000 

CMOS Analog/Digital 

The CMOS analog/digital processes combine dense CMOS digital and moderate performance analog functions. The CMOS 3.5 MP process supports 
dense CMOS logic in conjunction with switched capacitor circuit applications. The S4A is a mature ten volt process with a complete analog cell library. 
The LN77 is a dense, cryogenic, rad hard process used in custom analog processing circuits. The CAE tool SWITCAP'" has been used extensively 

..._ to design area efficient, accurate switched capacitor filters. 
-§ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

SUpply Minimum Metal Standard ::s Integration 

-g t--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Process Voltage Geometry Levels Capacitor Cell Capability Status Comments 

8 .E 
~ 
rn ·;:: 

LN77 
S4A 
CMOS3.5MP 
CMOS3.5M 

5 1.2 OLM 
10 3.0 SLM 
5 1.5 OLM 
5 1.5 OLM 

Substrate-Poly Qual 4/91 Radiation hardened 100K Rad (si) [77"K) 
OLP HAC1500 1000 gates + 50 op amps Production 
OLP HSC4000 1 OK gates + 75 op amps Qual 12/90 {Advance!! Compatible with Analog 
MOS HSC4000 30K gates Production Functions 

(ij CMOS Digital 
:::c 

Harris CMOS Digital processes nominally operate at 5 volts. Higher voltage operation is available with the BiCMOS/Bipolar processes listed below. 
They are used for logic and memory functions, and SSl/MSI replacement. The processes listed below have been used in digital standard prod
ucts and ASICs. Several Harris facilities support classified design and manufacturing. 

Non Rad Hard Design M<ithodo!!!gies 

Minimum Metal Standard Second Gate Second Silicon 
Processes Geometry Levels Cell Source Array Source Compiler Starus Comments 

AVLSI 1.2 OLM CMOSN - - - Genes ii Production Pandora Qualified 

Rad Hard ~n MethodolQgies Radiation Characteristics 

Minimum Metal Standard Second Gate Second Silicon Total Dose Substrate 
Processes Geometry Levels Cell Source Array Source Compiler Dose Rate SEU Neutrons Material Status 

AVLSlR 1.2 OLM - 1 TAGC40K 1 - 10' 3•Hl' 2.5x10· 1 1014 Epi-Bulk Oual 
TSOS4 1.2 OLM AUASC 1 AUA 1 Genesil 10' 1011 10·11 1014 sos Oual 
RHEE PROM 2.0 OLM - - - - - 3•10' 5•10' TBD 1012 Epi-Bulk Dev 
RH01 0.8 OLM - - HSC5000GA - - TBD TBD TBD TBD SOI Dev 

Second Source: 1 - Advancell symbol compatible 

BiCMOS Analog/Digital 

Harris BiCMOS analog/digital processes offer a balanced combination of dense CMOS digital logic and high performance analog technology. The 
HBC process is a versatile higfl performance process while BiMOS SC is a lower cost technology. The BiMOS E process has a library of 60 
analog and 60 digital cells. Harris BiCMOS processes allow the designer to mix continuous time analog, switched capacitor analog, CMOS digital, 
and high voltage (up to 16V) functions on one ASIC. They are used in applications such as high drive, automotive, codecs, PCM repeaters, small 
motor controllers, power MOSFET drivers, and camera state machines. 

Supply Minimum Metal NPN PNP Metal Integration 
Process Vollage(s) Geometry Levels fr 'r Capacitor Resistor Library capability Status Notes 

HBC 5116 1.5 OLM SGHz 800MHz OLP HBC40002 20K gates + 1 oo analog cells Qual 8/91 Isolated PNP INPN,1.0A 
BiMOSE 5116 3.0 OLM 600MHz1 350MHz OLP HBC2500 1500 gates + 50 analog cells Production 0.5A 
BiMOSSC 10 4.0 SLM 1.5GHz 5MHz yes yes 1000 gates + 50 anal~ cells 

Notes: 1 - NPN Collector Committed to substrate, 2 - Advancell compatible 
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Harris ASIC Technology Selection Guide 
Power 
Harris Power ASIC'" processes are used to perform digital logic, analog, and power functions in a single ASIC. The two major types of power 
processes are junction isolated BiCMOS/DMOS and dielectrically isolated bipolar. The Harris power processes are used in applications such as 
de, ac, and stepper motors, linear and switching power supplies, de-de converters. non impact printer heads, automotive functions, relays, and 
telecommunication line cards. 

Junction Isolated 

Supply Voltages 

Mmimum Metal NPN PNP Design 

Logic Analog Power Geometry Levels 'r Ir OMOS System Library Status 

POWER BIMOS s 20 100 3.0 OLM/OLP 200 MHz ~MHz SA Production 
PASIC-1 1S 1S 60 4.0 OLM SA FASTAACK,. HPA2000 Production 

HVIC s11s 1S 600 4.0 SLM 100 MHz 10MHz 2A Production 

POWER BIPOLAR 40 40 100 s.o SLMIOLM 300MHz 7MHz 2AIBJT) Production 

Dielectric Isolation Bipolar 
Supply Metal NPN 
Voltage Geometry Levels Resistors Capacitors 'r Status Comments 

HV-SOO 500 s.o SLM Si Cr MOS 320 MHz Production Subscriber Line Interlace Circuits (SLICs) use the 

LCSLIC 200 s.o SLM S1Cr MOS 320MHz Production LCSLIC process. 

Harris ASIC Libraries 

Bipolar Analog Library 

Maximum 
Process Supply Transistor 

Library Voltage Count 

HOl2000 VHF 20 1500 
HDl1000 EBHF 40 750 
HTA2000 VHF 20 600 
HTA1000 EBHF 40 600 

Analog/Digital Standard Cells 

Drawn 
Supply Channel 

Library Process Voltage Length 

HAC1SOO 54A 10 3.0 
HBC2500 B1MOS E S116 3.0 
HSC4000 CMOS 3.SMP s 1.5 
HSC4000 CMOS3.S 1.S 
HPA2000 PASIC-1 15115/60 4.0 
HBC4000 HBC Sl16 1.S 

NPN PNP 

IT Ir 

1.2GHz 1.0GHZ 
750 MHz 400MHz 
1.2GHz 1.0GHz 
7SO MHz 400 MHz 

Metal/Poly Delay 
Levels 2-NAND 

SLM/OLP 1600 ps 
DLM10LP 1600ps 
DLMIDLP 1000 ps 
OLM 1ooops 
OLM 2000ps 
DLMIDLP 1000 ps 

Availability Comments 

Now Contact factory for standard cell availability 
Now Contact factory for standard cell availability 
Now 
Now 

Maximum 
Integration 
Capability 

Tile Array 
Tile Array 

1000 gates + analog 
1500 gates + analog 
1 SK gates + analog 
30Kgates 
750 gates + analog + DMOS 
20K gates + analog 

Availability 

Now 
Now 
12190 
Now 
Now 
8/91 

Radiation Hardened CMOS Dtgital Standard Cells 

Library Process 

AUASC rSOS4 

Drawn 
Channel 
Length 

1.2 

Metal 
Levels 

OLM 

Maximum 
Gate 
Count 

20K 

Radiation Hardened Gate Arrays 

Product Process 

AUA TS054 
TAGC40K AVLSIR 

Analog 

Op Amps 
Comparators 
References 
S HS 
Rectifiers 

Drawn Maximum 
Channel Metal Usable Gate 
Length Levels Count 

1.2 OLM 15K 
1.2 OLM 10K 

Filters 
Analog/Digital Converter {7151, 7152) 
Programmable Gain Stages 
Low Offset Integrator 
D1gitaltAnalog Converter 

Delay 
2-NAND 

610 ps 

Delay 
2-NAND 

610 ps 
780ps 

Availability 

Now 

Availability Radiation Hard 

Now yes 
Now yes 

Harris Macrocells 

RTX Microprocessors 
6805 Microcomputer 
20C5l Microcomputer 
Compilable ROM 
Dual Port RAM 
290112910 

Digital 

Compilable RAM 
UARTs f82C50, 82C52J 
Interrupt Controller 182CS9A) 
1553 Manchester Encoder Decoder 
ARINC 

OMA Controller (82C37AJ 
MuttipHers 
Convolvers 
Digital Filters 143881191) 

HARRIS FASTRACK'•, POWER ASIC"' are trademarks of Harris Corporation. Advancell® 1s a trademark of Harris Corporation, USA or licensed from Siemens or Toshiba in certain countries. 
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m}H~RIS HS-65643RH 
PRELIMINARY 
July 1990 

Features 

• 1.2 Micron Radiation Hardened SOS CMOS 
... Total Dose •••••••••••••••••••• 1x106 RAD (Si) 
• Transient Upset •••••••••••• 1 x 1o11 RAD (Si)/s 
• Single Event Upset •••• 1 x 1 o-12 Errors/bit-day 

• Latch-up Free 

• LET Threshold •••• ~ •••••••••••• 120 Mev/mg/cm2 

• Low Standby Supply Current ••••••••• 2mA (Max) 

• Low Operating Supply Current ••• 3mA/MHz (Max) 

• Fast Access Time •••••••••••••••••••• 40ns (Max) 

• High Output Drive Capability ••••••••••••••• ±BmA 

• Gated Input Buffers 

• Six Transistor Memory Cell 

• Fully Static Design 

• Aynchronous Operation 

• CMOS Inputs 

• 5V Single Power Supply 

•Military Temperature Range •••• -ssoc to +125'0C 

Description 

The Harris HS-65643RH is a fully asynchronous 64K x 1 
radiation hardened static RAM. This RAM is fabricated 
using the Harris 1.2 micron silicon-on-sapphire CMOS 
technology. This technology gives exceptional hardness to 
all types of radiation, including neutron fluence, total ioniz
ing dose, high intensity ionizing dose rates, and cosmic 
rays. 

Low power operation is provided. by a fully static design. 
Low standby power can be achieved without pull-up resis· 
tors, due to the gated input buffer design. 

Functional Diagram 

AO 

256 X256 
MEMORY ARRAY 

A7 

•••••• 
DATA DATA 

IN INPUT COLUMN ll'O OUT 
DATA 

CIRCUIT COWMN DECODER 

cs 
CONTROL OE CIRCUIT 

WE 

Radiation Hardened 
64K x 1 SOS CMOS Static RAM 

Pin outs 

NJ 

Al 

A2 

A3 

M 

A5 

AB 

A7 

NC 

Q 

w 
ONO 

AO 

Al 

A2 

A3 

M 

AS 

VOD 

AG 

A7 

Q 

NC 

w 
NC 

GND 

AO 

A1 

A2 

A3 

A4 

AS 

AS 

A7 

NC 

a 
w 

GND 

24 PIN CERAMIC DIP 
TOP VIEW 

24 PIN FLAT PACK 
TOP VIEW 

o I 2~ 

2 23 

3 22 

• 21 

5 20 

8 18 

7 18 

B 17 

8 18 

10 15 

11 14 

12 13 

28 PIN FLAT PACK 
TOP VIEW 

01 28 

2 21 

3 26 

4 25 

5 24 

6 23 

7 22 

B 21 

8 20 

10 18 

11 18 

12 17 

13 16 

14 15 

VDD 

A14 

A13 

A11 

A10 

A9 

VDD 

NC 

A15 

A14 

A13 

A12 

A11 

A10 

A8 

AB 

0 

E 

VDD 

AIS 

A14 

A13 

NC 

A12 

GND 

A11 

A10 

NC 

A8 

AB 

D 

E 

CAUTION: These devices are sensitive to electrostatic discharge. Proper l.C. handling procedures should be followed. 
Copyright © Harris Corporation 1990 
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Efl HARRIS HS-65758RH 
ADVANCED INFORMATION ' i Radiation Hardened 
July 1990 256K Bit SOI SRAM 

Features Pin out 

• 0.9µm Radiation Hardened SOI CMOS 32K x 8 SRAM 

... Total Dose ...••.••.......••••...................... 1 x 106 RADS 

.,. Data Upset. ••••.......•.•...•.....•...•••.•.•.• 1x1011 RAD/Sec 

" Latch Up Free SOI Process 

.,. SEU Error Rate •.••.•.•.....•.••.....••. < 1 x 1 o-12 Errors/Bit Day 

• Available in 3 Organizations 

.,. 256K x 1 

.,. 32K x 8 

.,. 64K x 4 

• Fast Access Time < 25ns Over Voltage, Temperature and Radiation 

•Single SV Power Supply 

• Low Power Consumption 

" IDDSB < SOOµA Pre RAD 

" IDDSB < 2mA Post 1 MRAD 

.,. IDDOP 145mA (x 1, 40MHz) 

" IDDOP 220mA (x 8, 40MHZ) 
• Fully Static 6T Memory Cell 

Description 

The HS-65758RH is an asynchronous, fully static RAM fabricated with the 
Harris SIMOX (Silicon Isolated by Implanted Oxygen) radiation hardened 
process. The use of this process provides excellent total dose, dose rate and 
single event immunity. As with any oxide isolated circuits, the HS-65758RH 
will not latch-up under any conditions. This high speed SRAM is available in 
256 x 1, 64K x 4 and 32K x 8 organizations. 

Functional Diagram 

RA:O 6 

CA:O 6 

cs 

w 
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COLUMN 
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CHIP 
CONTROL 

*ATD = ADDRESS TRANSITION DETECTOR 
**BLOCKS INCLUDE REDUNDANCY 

UPPER 
BLOCKO 

68 X 260 CELLS 
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68 X 260 CELLS 

• • 

• • 

• • 

• • 

A 

A 

A 

A 

E 

DQO 

DQ1 

VDD 

vss 

DQ2 

003 

w 

A 

A 

A 

A 

UPPER 
BLOCK7 

68 X 260 CELLS 

LOWER 
BLOCK7 

68 X 260 CELLS 

CAUTION: Electronic devices are sensitive to electrostatic discharge. Proper l.C. handling procedures should be followed. 
Copyright © Harris Corporation 1990 
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(II HARRIS HS-6617RH 
July 1990 

Features 
• Total Dose •..••...•..•••...•.••.•••••••••••.• 1 x 1 oS RAD (Si) 
• Latch-Up Free .•..•.•.•..••••.•.••••.•••• >1x1012 RAD (Si)/s 
• Field Programmable 
• Functionally Equivalent to HM-6617 
•Pin Compatible with Intel 2716 
• Low Standby Power .••••.••••....••..•.•••.•••••• 550µW Max. 
•Low Operating Power ...•••••...•••.••••• 137.SmW/MHz Max. 
• Fast Access Time ••.•••.••••••••••.•.•....•.••••••• 100ns Max. 
• TTL Compatible Inputs/Outputs 
• Synchronous Operation 
• On Chip Address Latches 
• Three-State Outputs 
• Nlcrome Fuse Links 
• Easy Microprocessor Interfacing 
•Military Temperature Range •....•.........••. -ssoc to +1250C 

Description 
The Harris HS-6617RH is a radiation hardened 16K CMOS PROM, 
organized in a 2K word by 8-bit format. The chip is manufactured using 
a radiation hardened CMOS process, and is designed to be functionally 
equivalent to the HM-6617. Synchronous circuit design techniques 
combine with CMOS processing to give this device high speed 
performance with very 'low power dissipation. 

On chip address latches are provided, allowing easy interfacing with 
recent generation microprocessors that use multiplexed address/data 
bus structure, such as the HS-80C85RH or HS-80C86RH. The output 
enable control (G) simplifies microprocessor system interfacing by 
allowing output data bus control, in addition to, the chip enable control. 
Synchronous operation of the HS-661 ?RH is ideal for high speed pipe· 
lined architecture systems and also in synchronous logic replacement 
functions. 

Applications for the HS-661 ?RH CMOS PROM include low power 
microprocessor based instrumentation and communications systems, 
remote data acquisition and processing systems, processor control 
store, and synchronous logic replacement. A high reliabiity version is 
available for satellite and other critical applications. Contact your 
nearest Harris representative. 

Functional Diagram 
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~ 
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p • HARDWIRED TO VDO EXCEPT DURING PROGRAMMING 

Radiation Hardened 
2K x 8 CMOS PROM 

Pinouts 

A7 
AS 
AS 
A4 
A3 
A2 
A1 
AO 
00 
01 
02 

GND 

24 PIN BRAZE SEAL DIP 

TOP VIEW 

A7 
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A4 
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A2 

A1 

AO 

ao 
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02 

GND 

PIN NAMES 
A Address Input P 
Q Data Output 
E Chip Enable 
G Output Enable 

VDD 

A8 

A9 

p 

6 

A10 

E 

07 

06 

05 
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03 
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(P Hardwired to 
VDD, except during 
programming) 

24 PIN FLATPACK CARRIER 

TOP VIEW 
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CAUTION: These devices are sensitive to electrostatic discharge. Proper l.C. handling procedures should be followed. 
Copyrighl © Harris Corporation 1990 
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EE H.ARRIS HS-6617RH 
DESIGN INFORMATION 

2K x 8 CMOS PROM 

The information contained in this section has been developed through characterization by Harris Semiconductor and is for 
use as application and design information only. No guarantee is implied. 

Background Information HS-6617RH Programming 

PROGRAMMING SPECIFICATIONS 

SYMBOL PARAMETER MIN 

V1L lnput"O" o.o 

V1H Voltage"1" Voo-2 

VooPROG Programming Voo 10.0 

Voo1 Operating Voo 4.5 

Voo2 Special Verify 4.0 

td Delay Time 1.0 

tr Rise Time 1.0 

t1 Fall Time 1.0 

TEHEL Chip Enable Pulse Width 50 

TAVEL Address Valid to Chip Enable Low Time 20 

TELQV Chip Enable Low to Output Valid Time -

tpw Programming Pulse Width 90 

t1p Input Leakage at Voo "'VooPROG -10 

lop Data Output Current at Voo "'VooPROG -
Rn Output Pull-Up Resistor 5 

TA Ambient Temperature -
NOTES: 

1. All inputs must track Voo (pin 24) within these limits. 

TYP 

0.2 

Voo 

10.0 

5.5 

-

1.0 

10.0 

10.0 

-
-

-
100 

+1.0 

-5.0 

10 

25 

2. VooPROG must be capable of supplying SOOmA. VooPROG Power Supply tolerence ±3% (Max.) 

3. See Steps 22 through 29 of the Programming Algorithm. 

4. See Step 11 of the Programming ~lgorithm. 

5. All outputs should be pulled up to Voo through a resistor of value Rn. 

6. Except during programming (See Programming Cycle Waveforms). 

MAX 

0.8 

Voo+0.3 

10.0 

5.5 

6.0 

-
10.0 

10.0 

-
-

120 

110 

10 

-10 

15 

-
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HS-6617RH 

DESIGN INFORMATION <Continued> 

The information contained in this section has been developed through characterization by Harris Semiconductor and is for 
use as application and design aid only. These characteristics are not 100% tested and no product guarantee is implied. 

Background Information Programming Algorithm 
The HS-6617 CMOS PROM is manufactured with all bits 
containing a logical zero (output low). Any bit can be pro
grammed selectively to a logical one (output high) state by 
following the procedure shown below. To accomplish this, a 
programmer can be built that meets the specifications 
shown, or use of an approved commercial programmer is 
recommended. 

PROGRAMMING SEQUENCE OF EVENTS 

1) Apply a voltage of v001 to v00 of the PROM. 

2) Read all fuse locations to verify that the PROM is blank 
(output low). 

3) Place the PROM in the initial state for programming: 
E = V1H· j5 = VIH• G = V1L· 

4) Apply the correct binary address for the word to be pro
grammed. No inputs should be left open circuit. 

5) After a delay of td, apply voltage of v1L to E (pin 18) to 
access the addressed word. 

6) The address may be held through the cycle, but must 
be held valid_at least for a time equal to td after the fall
ing edge of E. None of the inputs should be allowed to 
float to an invalid logic level. 

7) After a delay of tc1_. disable the outputs by applying a 
voltage of v1H to IT (pin 20). 

8) After a delay of td, apply voltage of v1L to P (pin 21). 

9) After delay of td, raise Voo (pin 24) to VooPROG with 
a rise time of tr All outputs at v1H should track Voo 
within v0 o-2.0V to v00+o.3V. This could be 
accomplished by pulling outputs at v1H to v00 through 
pull-up resistors of value Rn. 

10) After a delay of td, pull the output which corresponds to 
the bit to be programmed to VIL· Only one bit should be 
programmed at a time ... 

11) After a delay of tpw• allow the output to be pulled to V1H 
through pull-up resistor Rn· 

12) After a delay of td, reduce Voo (pin 24) to v001 with a 
fall time of tf. All outputs at v1H should track v00 with 
Voo-2.0V to v00+0.3V. This could be accomplished 
by pulling outputs at v1H to v00 through pull-up resis
tors of value Rn. 

13) Apply a voltage of ViH to P (pin 21 ). 

14) After a delay of td, apply a voltage of v1L to G (pin 20). 

15) After a delay of td, examine the outputs for correct data. 
If any location verifies incorrectly, it should be consid
ered a programming reject. 

16) Repeat steps 3 through 15 for all other bits to be pro
grammed in the PROM. 

POST-PROGRAMMING VERIFICATION 

17) Place the PROM in the post-programming verification 
mode: 

E = VIH• G =VIL• p. = VIH• Voo (pin 24) = Voo1· 

18) Apply the correct binary address of the word to be 
verified to the PROM. 

19) After a delay of td, apply a voltage .of v1L to E (pin 18). 

20) After a delay of td, examine the outputs for correct data. 
If any location fails to verify correctly, the PROM should 
be considered a programming reject. 

21) Repeat steps 17 through 20 for all possible program-
ming locations. 

POST-PROGRAMMING READ 

22) Apply a voltage of v002 = 4.0V to v00 (pin 24). 

23) After a delay of td, apply a voltage of v1H to E (pin 18). 

24) Apply the correct binary address of the word to be read. 

25) After a delay of TAVEL, apply a voltage of v1L to E (pin 
18). 

26) After a delay of TELOV, examine the outputs for correct 
data. If any location fails to verify correctly, the PROM 
should be considered a programming reject. 

27) Repeat steps 23 through 26 for all address locations. 

28) Apply a voltage of v002 = 6.0V to v00 (pin 24). 

29) Repeat steps 23 through 26 for all address locations. 
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Ordering Information 
Harris products are represented by an extensive network of factory sales personnel, sates representatives, and 
selected distributors in the United States of America. In addition, certain M&AD products are available 
internationally* via European and Far East factory sales, distributor, and sales representative personnel. Please 
contact your closest sales office or representative to place an order, obtain price and delivery information, or 
additional product information. 

Because such a broad line of product is offered by Harris you may find it necessary to contact the factory in 
Melbourne, Florida. Please call your factory representative if additional factory information is required. 

* Product and(or) technology shipment out of the United States is subject to control by the U.S. Commerce Department and the DOD and may require a 
special export license. 

Product Code Examples & Definitions 

High Reliability CD4000-Series CMOS Logic /Cs 

CD4000 LOGIC STANDARD NOMENCLATURE GUIDE 

CD4000 B F s R 

PART NUMBER 

CD4000 

1_ 
HARDNESS 
ASSURANCE LEVEL 

SERIES 

A 
B 

PACKAGE DESIGNATOR -

K: Flatpack 
Q: Flatpack (Mil-M-3851 O 

Designator "N" or ''T") 
F: Dual-In-Line (Mil-M-38510 

Designator "C" or "E") 

R: 105 RADs Si 
H: 106 RADs Si 

CLASS 

S: ClassS 
B: Class B 

CD4000 MIL-STD-BSa NOMENCLATURE GUIDE 

CD4000B D MS H 
-,--

PART NUMBER 

CD4000B 

-,-- tWhen. Used Indicates 
Radiation Levels 

HARDNESS 
ASSURANCE LEVEL 

PACKAGE DESIGNATOR 

D: Dual-In-Line 
Metal Seal Ceramic 

Q: Flatpack (3851 O Outline) 
K: Flatpack (Non 3851 0) 
F: Dual-in-Line 

Frit-Seal Ceramic 
J: Leadless Chip Carrier 

Ceramic 

"D" Package has a solder dipped lead finish (38510 lead finish "A") 

"Q" Package has a gold plated lead finish (3851 O lead finish "C") 

"K" Package has a solder dipped lead finish (3851 O lead finish "A") 

"F" Package has a solder dipped tin plate (3851 o lead finish "A") 

RELIABILITY 
SCREENING LEVEL 

MS: Class S, Condition A 
Precap Visual and 
SEM Inspection 

3A: ClassB 
3: Class B, Modified 

R: 105 RADs Si 
H: 106 RADs Si 

/3A and /3 product in not available In Rad-Hard versiOns 

/3A is in full compliance with Mil-Std-883C, paragraph 1.2.1 

/3 are non-compliant to Mil-Std-883, Class B and are avail-
able as special orders only 

"MS" devices are in full compliance with Mil-Std-883C, paragraph 1.2.1 when 
the optional Group B and Group D conformance tests are performed. 

©IC MASTER 1991 When contacting suppliers, say you saw it in IC MASTER 3459 
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Orderinglnformation 

High-Reliability, Rad-Hard High Speed CMOS/SOS /Cs 

The HCS/HCTS CMOS/SOS Family 

A Rad-Hard CMOS Alternative to Bipolar LS Logic 

The HCS/HCTS parts are a new family of higher speed, low power, radiation .hardened CMOS logic devices 
that are 20 times faster than the 4000 series. They are SOS based, and are available in a wide choice of logic 
functions based on the bulk high speed HC/HCT CMOS family. 

CMOS/SOS structure uses a sapphire substrate to insulate the n- and p-transistors from each other. This 
structure is highly resistant to transient radiation, total dose radiation, and single event upsets. 

CMOS/SOS technology offers superior radiation tolerance, high speed, low power, good noise immunity, and 
neutron resistance over the full military temperature range (-550C to +1250C). 

High reliability HCS/HCTS CMOS/SOS devices are manufactured in our continually recertified JAN Class S 
state-of-the-art factory to Mil-Std-883, Method 5004 standards. 

HIGH SPEED CMOS/SOS LOGIC NOMENCLATURE GUIDE 

HCS74 K MS R 

PART NUMBER 

HCS: CMOS Compatible 
HCTS: TTL Compatible 

L.HARDNESS 
ASSURANCE LEVEL 

R: 2 x 105 RADs Si 
H: 106 RADs Si 

PACKAGE DESIGNATOR -----' 

K: Flatpack 
D: Dual-In-Line 

RELIABILITY 
SCREENING LEVEL 

Weld Seal Ceramic 

NOTES: 
1. The "CD54" prefix is dropped for Class S HCS/HCTS device 

types 

MS: Class S, (Condition A, modified) 
Pre-Cap and 

2. Both the "K" and "D" packages have gold plated lead finish 
(3851 O lead finish "C") 

H-Series High Reliability Rad-Hard Products 

SEM Inspection 

RAD-HARD HIGH RELIABILITY NOMENCLATURE GUIDE 

H S 1 6504 RRH -8 

PREFIX 

H: Harris :J 
--..-

FAMILY 

S: Rad-Hard/ 
High-Rel Products 

PACKAGE 

1: Ceramic DIP 
2: T0-99 Metal Can 
4: Leadless Chip Carrier (LCC) 
5: Ceramic Substrate 
9: Flatpack 

HARDNESS 

I 
PART 

NUMBER 

* RAH devices are specified at a temperature range of 
-2ooc to +sooc 

RH: Radiation Hardened 
RAH: SEU Immune Rad-Hard 

Blank: Non-Rad-Hard 

T 
TEMPERATURE GRADE 

-8: -ssoc to + 12 soc 
Harris Class B 
Equivalent Devices* 

-0: -550Cto+1250C 
Harris Class S Equiv
alent Devices 

-BXXXX: Rad-Hard/High Rel 
Devices - Altered to 
Customer Specs. 
B Spec Number is 
Uniquely Assigned to 
Specific Customer 
Requirements 
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HOW TO USE THE IC MASTER 
The 1991 edition of the IC MASTER is arranged in 
three volumes. Each volume serves a specific purpose 
to help you find the integrated circuit or related prod
uct you need. The table of contents on page 1 
describes what is in each volume_ The table also 
includes the starting page number for each advertiser. 

The IC MASTER is a functional work. You know what 
you need. The MASTER helps you find it. 

Here are typical problems. 

Q. What kinds of functions does the MASTER 
cover? 
A. Tum to page 10 in Volume One. Here is a com
plete list of the devices covered. The page and line 
numbers refer you to the exact Section in which a 
particular function appears. 

Q. Who makes a 16384 x 1 static RAM with an 
access time of 70 ns or faster? What are my 
technology choices? 
A. Pick up Volume 1. Tum to the MEMORY section. 
The first page of the section tells you where the list
ings of your device begin. See this under: 

Static RAMs - General Purpose 
Modules 
Multi port 
NOVRAMs 
Cache RAMs 

Tum to Static RAMs - General Purpose. 
In the first column you see the Organization. Browse 
through the pages until you reach the 16384 x 1 list
ings. Now look through the listings until you find the 
access time and characteristics you need. Device 
numbers are shown by manufacturer. The device 
numbers of advertisers in the 1991 IC MASTER 
appear in bold face. The page number following the 
device number is where additional information may 
be found in Volume Two. At the extreme right you 
will see line numbers. These are the specific lines 
where a device appears. 

Q. Which microprocessors are listed in the 
MASTER? How do I find the microprocessor I 
need? 
A. All commercially available microprocessors are 
listed in the MASTER. Start with the microproces
sor listing in the Master Selection Guide 
Function Index (starts on page 10). Here you will 
find the various kinds of products you will need listed 
according to function. Turn to the various pages 
shown and then to the advertisers' page where more 
detail may be available. 
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HARRIS RCA GE INTERS IL 

POWER DRIVERS FOR ASIC APPICATIONS 
INTERFACING LOW-LEVEL LOGIC TO 

INDUCTIVE AND RESISTIVE LOADS 

•RELAYS 

•SOLENOIDS 

• AC and DC MOTORS 

•HEATERS 

•INCANDESCENT and VACUUM FLUORESCENT DISPLAYS 

CURRENT PRODUCTS: 

TYPE NUMBER CA3242 CA3252 CA3262 CA3262A 

TYPE OF CIRCUIT INVERTING NON-INVERTING INVERTING INVERTING 

Output Current Rating 0.6A 0.6A 0.7A 0.7A 

Vsat @ Current Rating O.BV 0.7V 0.6V 0.5V 

Voltage Rating (Vcc)sus 35Vdc 35Vdc 35Vdc 40Vdc 

Load Dump Voltage {Vpeak) 80Vpk 80Vpk 80Vpk 80Vpk 

Output Current Limiting No No @1.4A @1.2A 

Short-Circuit Protection Yes No No No 

Thermal Limiting No No @Tj=+1550C @TJ=+155oC 

Thermal Shutdo\Nn No No No No 

Fault Indicator Flag No No No No 

Temperature Range 

-400C to +ssoc x x x 
-400C to +1250C x 

Package Options 

16 DIP{Std) x x x x 
15SIP x 
28PLCC x 
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INVERTING 
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0.4V 

40Vdc 
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HARRIS 
SEMICONDUCTOR 

HARRIS RCA GE INTERS IL POWER CONTROL CIRCUITS 

.... 
.9 

HIGH'VOLTAGE ICs 

SP600/SP601 SOOVdc HALF BRIDGE DRIVERS 

These 22 pin PDIP devices interface low voltage logic level 
control and high power MOSFET and IGBT switches 
connected in a haH-bridge configuration. These devices 
feature overcurrent and undervoltage shutdown linked to a 
FAULT flag terminal. Features important for motor controls 
such as automatic bootstrap capacitor refresh and shoot
through protection are included. Mask options allow 
customization of input filter delay, output source/sink 
impedance and shoot-through-dead-band delay. 

SP606 800Vdc HIGH VOLTAGE SWITCH DRIVER 

This driver Is a 14 pin PDIP device incorporating a subset of 
the features of the SP600/SP601 devices. Consequently the 
SP606 is smaller, less expensive and can drive Half bridges as 
well as Double forward converters . 

g Features 
"'O c: 
8 .E 
Q) 

• 800Vdc Maximum Rating 

• Floating Bootstrap Upper Drive Supply 

Cf) • CllllOS Schmitt Inputs with Hysteresis and Pull-Down 
(/) 

·;:: a; • 1 MHz Operation 

:C • Single 300µA Supply 

• Peak Drive in Excess of 2 Amps 

• Separate Drivers for Double Forward Converter 
Operation 

• Seperate Shutdown Pin 

Applications 
• Motor Control Inverters and Converters 

• Power Supply Inverters 

Functional Block Diagram 

Features 
• Full Control of Bootstrap Supply 

• Single Low Current Bias Supply 

• Latch Immune CMOS Logic 

• Peak Drive of 0.5 Amp 

Applications 

• Motor Control Inverters and Converters 

• Power Supply Inverters 

SP306 INTELLIGENT 80V/30A HIGH SIDE SWITCH 

This 5-leaded grounded case T0-220 device is a smart high 
side switch incorporating soft-start, overtemperature and 
overcurrent protection, missing load detection and over volt
age lockout. Fully ESD protected, it operates from 5Vdc logic 
and includes a diagnostic flag. 

The SP306 ls designed for driving .. harsh loads such as lamp 
filaments and capacitive loads, as well as inductive loads asso
ciated with solenoids. 

Pin out 
T0220 SL PACKAGE 

0 

12345 

Functional Schematic 

INPUT 

STATUS 

TOAU.CKTS, 

INPUT CONTROL 
& 

FAULT LOGIC 

VBAT 

CHARGE 
PUMP 

CURRENT 
DETECTOR 

OVERTEMP 
DETECTOR 

062303 
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Bipolar Analog 
The Harris bipolar analog prooeaaes are used of high performance analog circuits (op amps, S/Ha, references) with limited digital Integration (<100 gates). 
The dielectrically Isolated (DI) procaaaea are used in both non rad hard and rad hard designs. These prooe8888 are supported on HARRIS FASTRAcK• 
which facilitates transistor level and tile array design . 

Integration 
Supply Minimum Metal NPN PNP Metal Capablily Design 

Process Vo Mage Emitter Levels 1r_ fr Capacitor Resistor JFETs (Devices) Isolation Status System Library 

UHF 10 2.0 OLM 8GHz 4GHz MOS NiCr Yea 5000 DI Qual6191 FASTRACK HDl3000 
VHF 20 10.0 OLM 1.2GHz 1GHz MOS NICr Yea 1500 DI Qual 11/91 FASTRACK HDl2000 
EBHF 40 10.0 SLM/OLM 750MHz 400MHz MOS NiCr Yea 750 DI Prod/Dev FASTRACK HDl1000 

CMOS Analog/Dlgltal 
The CMOS analog/digital processes combine dense CMOS digital and moderate performance analog functions. The CMOS 3.5 MP prooeaa aupPorts 
dense CMOS logic in conjunction with switched capacitor circuit applications. The S4A la a mature tan volt procasa with a complete analog cell library. The 
LNn is a dense, cryogenic, rad hard proceaa used in custom analog proceaaing circuits. The CAE tool SWITCAP,. has been used extensively to design 
area efficient, accurate switched capacitor filters. 

Supply Minimum Metal Standard Integration 
Process Voltage Geometry Levels Capacitor Cell Capabilly Status Comments 

LN77 5 1.2 OLM Substrate-Poly - - Qual4/91 RadialiOn Hardened 1 OOK Rad(sij (770K) 
S4A 10 3.0 SLM OLP HAC1500 1000 galas + 50 op amps ProductiOn 
CMOS3.5MP 5 1.5 OLM OLP HSC4000 1 OK gates + 75 op amps Qual12/90 Advancell Compatible wlh Analog 
CMOS3.5M 5 1.5 OLM MOS HSC4000 30Kgatea Production Functions 

CMOS Dlgltal 
The CMOS Digital processes nominally operates at 5 volts. Higher voltage operation la available with the BICMOS/Bipolar prooe8888 listed below. They are 
used for logic and memory functions, and SSl/MSI replacement. The processes listed below have bean used In digital standard products and ASICa. Saver· 
al Harris facilities support classified design and manufacturing. 

Non Rad Hard Design Methodologies 

Minimum Metal Standard Second Gate Second Silicon 
Process Geometry Levels Cell Source Array Source Com pier Status Comments 

AVLSI 1.2 OLM CMOSN - - - Genes I Production Pandora Qualified 

Rad Hard Design Methodologies RadialiOn Characteristics 

Mininum Metal Standard Second Gate Second Silicon Total Doae Substrate 
Processes Geometry Levels Cell Source Array Source Compiler Dose Rate SEU Neutrons Material Status 

AVLSIR 1.2 OLM - 1 TAGC40K 1 - 108 3x109 2.5x10-7 1014 Epi-Bulk Qual. 
TSOS4 1.2 OLM AUASC 1 AUA 1 Genes I 106 1011 10-11 1014 sos Qual. 
RHEE PROM 2.0 OLM - - - - - 3x1o5 5x1o8 TBD 1012 Epi-Bulk Dev. 
RHD1 0.8 OLM - - HSC5000GA - - TBD TBD TBD TBD SOI Dev. 

Second Source: 1 - Advancell Symbol Compatible 

Harris Semiconductor 
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BICMOS Anatog/Dlgltal 

HARRIS ASIC TECHNOLOGY SELECTION GUIDE 
(Continued) 

Harris BiCMOS Analog/Digital pnx:eaaes offer a balanced combination of denae CMOS digital logic and high performanc:e analog technology. The HBC 
proceea la a versatile high performance prooeaa while BiMOS SC la a lower coat technology. The BiMOS E prooeaa haa a library of 60 analog mid 60 digital 
cella. Harris BICMOS processes allow the dealgner to mix continuous time analog, switched capacitor analog, CMOS digital, mid high voltage (up to 16V) 
function• on 0ne ASIC. They are uaed In appllcatlona such as high drive, automotive, codecs, PCM repeJtent, amal motor controllers, power MOSFET drl~ 
era, and ·camera slate machines. 

Supply Minimum Metal NPN PNP Metal lntegndlon 

Proce• Voltage(a) Geometry Levels tr tr Capclor R•lator Library eep.bHly Status Nat• 

HBC 5/18 1.5 DLM 5GHz 800MHz DLP - HBC40002 20K o81ea + 100analog cena Quel.8181 laolated PNP/NPN, 
BICMOS 5/18 3.0 DLM 800MHz1 350MHz DLP - HBC2500 1500gatea + 50-too cells Production l.OA0.5A 
BICMOSSC 10 4.0 SLM .1.5GHz 5MHz Yea Yea - 1000 gatea + 50 analog cell• 

NOTES: 1 - NPN Collector Commlted lo Subalrate 2- Advancen Compatible 

Power 
Harris Power ASIC .. Pl'OC88888 are uaecl to perform digital logic, analog, and power function& In a alngle ASIC. The two malor typea of power proce••• are 
Junction iaolated BICMOSIDMOS and .dlelectrlcally laolated blPOlar. The Harrie power proceaaea are uaed In appllcatlona such ea DC, AC, and sleppar 
motors, Hnear and switching power supplies, DC-DC converters, non Impact printer heads, automotive functions, relays and telecommunication Hne cards. 

Junction llolated Supply Voltagea 
Minumum Metal NPN PNP Dealgn 

Logic Analog Power Geomelry Levell tr tr DMOS Syatem library Stalua 

PowerBIMOS 5 20 100 3.0 DLM/DLP 200MHz 5MHz 5A Production 

PASIC-1 15 15 . 80 4.0 DLM 5A FASTRACK9 HPA2000 Production 

HViC 5/15 15 800 4.0 SLM 100MHz 10MHz 2A Production 

Power Bipolar 40 40 100 5.0 SLM/DLM 300MHz 7MHz 2A(BJT) Production 

Dlelectrlc laolatlon Blpolar 
Supply Melal NPN 
Voltage Geometry L-11 Realltora Capacttora tr Status COmmenta 

HV-500 500 5.0 SLM · SICr MOS 320MHz Production Subacrlver Line im.rtace Circula (SLICa) uae the 

LCSLIC 200 5.0 SLM SICr MOS 320MHz Production LCSLIC proceaa. 
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FEATURES l805E2 l805E3 l805F2 

Technology CMOS CMOS CMOS 

Packlge(a) E Q E Q E Q 

Pina 40 44 40 44 28 28 

00-Chlp RAM (Bytes) 112 112 84 

External Addreu Space 8K 64K -
On-Chip Uler ROM (Bytes) 0 0 1089 

Bldlractlonal VO Unes 18 13 16 

Unldlroctlonsl l/O Lines 0 0 41n 

Memory Mapped l/O Yes Yes Yes 

Timar Size (bits) 8 a a 

""'8caler Size (bis) 7 7 7 

External Timer OIClllator No No No 

Serlal Peripheral l,,_ce No No No 

Be~al Comm. lnterfoce No No No 

Keypad scan Interlace No No No 

VO Port Handshaking No No No 

Interrupts; Extml Extmt Extml 

~ Timar Timar Timer 

SWI SWI SWI 

Computer Operating No No No 
Property (COP) 

Illegal Opcpde Trap (101) No No No 

Bx8 Unsigned Mui. lnstruc No No No 

PWM No No No 

Self-check Mode No No Yu 

OocHlatorModa Quartz Quartz RC or 
Quartz 

OocUlator Startup - - No 
Dally Msk Option 

Typlcal Power Olaslpatlon 
at Max Frequency and fN: 
(HCL 1hown at 2.4V and 
Fosc•1MHzl 
Run 35mW 35mW 10mW 

Walt Mode SmW SmW 3mW 

SloPMode 25pW 25pW 25pW 

* Prescaler fixed as divide by 4. 

CDP6805/CDP68HC05 FAMILY OF MICRO'S SIMPLIFIES DESIGN CHOICES· 

CDP 

l805G2 HHC05CO 18HCOSC4 HHCLD5C4 18HSCOSC4 18HCOSC7 HHCLD5C7 18HSCOSC7 18HC05C8 je8HCLOSCI AHSCOSCI 18HCOSD2 18HCO$J3 18HCOSW4 

CMOS CMOS CMOS CMOS CMOS CMOS CMOS CMOS CMOS CMOS CMOS CMOS CMOS CMOS 

E E Q N E Q N E Q N E Q N E Q N E Q N E Q N E Q N E Q N E Q N E Q N E M E Q N 

40 40 44 44 40 44 44 40 44 44 40 44 44 40 44 44 40 44 44 40 44 44 40 44 44 40 44 44 40 44 44 40 44 44 20 20 40 44 44 

112 178 ms 178 178 256 258 256 178 176 178 96 128 192 

- 80/64 - - - - - - - - - - - -
2108 3840 4160 4160 4160 12096 12096 12098 7744 7744 7744 2178 2112 3840 

32 24 24 24 24 24 24 24 24 24 24 28 12 24 

0 71n 71n 71n 71n 71n 71n 71n 71n 71n 71n 31n 0 1In,1 out 

Yes Yes;axpnd Yes Yes Yes Yu Yes Yes Yes Yeo Yes Yes Yes Yes 

8 18 18 16 18 18 16 18 18 18 18 16 18 8 

7 . . . . . . . . . . . . 7 

No No No No No No No No No No No Yes Yes Yes 

No Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No MuterSPI 

No Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No No No 

No No No No No No No No No No No Yes Yes Yes 

No No No No No No No No No No No No No Yes 

Extrnl Extrnl Ext ml Extml Extrnl Extml Ext ml Extrnl Extrnl Extrnl Extrnl Extrnl Ext ml Extrnl 
Timer Timer Timar Timar Timar Timar Timar Timer Timar Timer Timar Timer Timar PrtCTlmr 

SWI SCI SPI SCI SPl SCI SPl SCI SPI SCI SPl SCI SPl SCI SPI SCI SPl SCI SPI SCI SPI SPI Port B SWI PWM SPI 

SWI SW1 SWI SWI SWI SWI SWI SWI SWI SWI SWI PortB NMI SWI 

No Yu No No No No No No No No No No No Yes 

No No No No No No No No No No No No No Yes 

No Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

No No No No No No No No No No No No No 2 

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No 
RC or RC or RC or RC or RC or RC or RC or RC or RC or RC or RC or RC or RC or RC or 
Quartz· Quartz Quartz Quartz Qiartz Quartz Quartz Qiartz Quartz Quartz Quartz Quartz Quartz Quartz 

No Yes No No. No No No No No No No Yes Yes Prgmmble 

12mW TBE 25mW 1.8mWMex 33.SmW 2SmW 1.8mWMax 33.SmW 25mW 1.8mWMex 33.SmW 2SmW TBE TBE 

4mW TBE 7.5mW 960tlWMax 15.0mW 7.SmW 960µWMax 15.0mW· 7.5mW 960tiWMax 15.0mW 7.SmW TBE TBE 

SpW TBE 5pW 12pWMax 700pWMax SpW 12pWMax 700pWMax 5pW 12pWMax 700pWMax 5pW TBE TBE 
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ADVANCED INFORMATION 
July 1990 

Features 
• Sµs Conversion Time 
• 8-Channel Multiplexer 

• 200,000 Channels/second Continuous 
Throughput Rate 

• No Offset .or Gain Adjustments Necessary 

• Internal :Track and Hold Amplifier 

• Analog and Reference Inputs Fully Buffered 
e µP Compatible Outputs 

• Low Power Consumption (1 SOmW) 

• Requires Single 2.SV Reference for a :t:2.5V 
Input Range 

Applications 
• µP Controlled Data Acquisition Systems 

• DSP 

"'Avionics 

"'Sonar 

• rocess on ro P C t I 
"' Automotive Transducer Sensing 

"' Industrial 
•Robotics 

• Digital Communications 

ffl-7153 
8-Channel 1 O Bit High Speed A/D 

Converter with .Track and Hold 

General Description 
The Hl-7153 Is an 8-channel high speed 10 bit AID converter which 
uses a Two Step Flash· algorithm to. achieve throughput rates of 
200kHz. The converter features an 8-channel CMOS analog 
multiplexer with random channel addressing. A unique switched 
capacitor technique allows a new Input voltage to be sampled while 
a conversion Is taking place. 

A Track and Hold amplifier is Included on the chip, consisting of two 
high speed amplifiers and an internal hold capacitor. 

Microprocessor bus Interfacing is simplified by the use of standard 
Chip Select, Read, and Write control signals. The digital three-state 
outputs are byte organized for bus interface to 8 or 16 bit systems. 
An Out-of-Range pin, together with the MSB, can be used to indl· 
cate an under or over-range condition. 

The Hl-7153 operates with :t:5V supplies. A single +2.5V reference 
Is required to provide a bipolar input range from -2.5V to +2.5V. 

Internal high speed CMOS buffers at both the analog and reference 
inputs simplifies external drlv~ requirements. 

Ordering Information 

PART NO. LINEARITY (MAX ILE) TEMP.RANGE PACKAGE 

Hl3-7153J-6 ::t:1.0.LSB Oto+750C 40 Pin Plastic DIP 
Hl3-7153K-6 ::t:0.5LSB oto+isoc 40 Pin Plastic DIP 

Hl3-7153A-9 ::t:1.0LSB -40to+asoc 40 Pin Plastic DIP 
H13-7153B-9 ::t:0.5LSB -40to+asoc 40 Pin Plastic DIP 

Pinout Functional Diagram 

GND 

v+ 
REF 

OVR 
VREF 

AMP 
REF 

09 INVERT 

D8 
AG 

07 (ANALOG GND) 

06 AINO 

05 

04 

AIN1 

AIN2 

AIN3 
03 AIN4 
02. AIN5 

AIN6 

AIN7 

HOLD 
AO 
A1 

EOC A2 

DG. ALE 
TEST 

CUC 

HBE 

SMODE BUS 

NOTE: All typical valuee have been characterized but are not tested. 
Copyright © Harris Corporation 1990 
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BUFFER 

AMP 

TRACK 

MUX HOLD 
AMP 

v+ 
y. 

GND 

DG 
(DIGITAL GND) 

33 

.. 
• TWO 

rx: STEP 
0 • t; FLASH 

fa 1 
rx: 

POWER 
SUPPLY 

DISTl'llQUTION 
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LATCHES 
DO 

AND DATA .. OUTPUTS' OUTPl,JT 

• BUFFERS D9 

• OVR 
BUS 

. BUS 
CTRL HBE 

HOLD 

Ro 
WR 

CONTROL cs 
LOGIC SMODE 

CLK 

SET 

EOC 
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EE HARRIS HFA-0005 
May 1990 

Features 
• Unity Gain Bandwidth .•••••••••••••••••••••••••••••••••• 300MHz 

• Full Power Bandwidth •••••••••••••••••••••••••.•••••••••• 22MHz 

•High Slew Rate ••••••••..••••••••••••••••••••••••••••••• 420V/µs 

• High Output Drive • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • . • • • • • • • ±SOmA 

• Monolithic Bipolar Construction 

Applications 
• RF/IF Processors 

• Video Amplifiers 

• Radar Systems 

• Pulse Amplifiers 

• High Speed Communications 

• Fast Data Acquisition Systems 

Description 
The HFA-OOOS is an all bipolar op amp featuring high slew rate (420V/µs), 
and high unity gain bandwidth (300MHz). These features combined with 
fast settling time (20ns) make this product very useful in high speed data 
acquisition systems as well as RF, video, and pulse amplifier designs. 

Other outstanding characteristics include low bias currents (1 SµA), low off· 
set current (6µA), and low offset voltage (6mV). These high performance 
characteristics are achieved with only 40mA of supply current. 

The HFA-OOOS offers high performance at low cost. It can replace hybrids 
and RF transistor amplifiers, simplifying designs while providing increased 
reliability due to monolithic construction. To enhance the ease of design, 
the HFA-OOOS has a son ±20% resistor connected from the output of the 
op amp to a separate pin. This can be used when driving son strip line, 
microstrip, or coax cable. 

The performance of the HFA-OOOS-9 is guaranteed from -400C to +8soc, 
while the HFA-OOOS-S is guaranteed from ooc to +7SOC. The HFA-OOOS 
is available in 8 pin SOIC, 8 pin Sidebraze, 8 pin Epoxy Mini-Dip, and 8 pin 
T0-99 Metal Can packages. For MIL-STD-883 compliant product and 
Ceramic LCC package consult the HFA-OOOS/883 datasheet. 

Simplified Schematic 

High Slew Rate 
Operational Amplifier 

Pin outs 
HFA9P0005-5/-9 (SOIC) 

HFA7-0005-5/-9 
(CERAMIC SIDEBRAZE DIP) 

HFA3-0005-5/-9 (PLASTIC MINI-DIP) 
TOP VIEW 

NC 

-IN 

+IN 

v-

RsENSE 

v+ 

OUT 

NC 

HFA2-0005 (T0-99 METAL CAN) 
TOP VIEW 

RSENSE 

CAUTION: These devices are sensitive to electrostatic discharge. Proper l.C. handling procedures should be followed. 
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mJHARRIS HFA-0002 
May 1990 

Features 
• Wide Gain Bandwidth Product ••••••••••••••••••••••••••••• 1 GHz 

•High Slew Rate ••••••••••••••••••••••••••••••••••••••••• 250V/µs 

• High Open Loop Gain ••• ~ •••••••••••••••••••••••••••••• 105V/mV 

• Low Offset Voltage •• ~ ••••••••••••••••• , ••••••••••••••••• 0.45mV 

• Low Power Consumption •••••••••••••••••••••••••••••••• 143mW 

• Low Input Voltage Noise @ 1 KHz •••••••••••••••••••••• 2.7nV /VHz 
• Monolithic Construction 

Applications 
• RF/IF Processors 

• Video Amplifiers 

• Radar Syatems 

• Pulse Amplifiers 

• High Speed Communications 

• Fast Data Acquisition Systems 

Description 
The HFA-0002 is a very wideband, high slew rate, op amp, featuring 
precision DC characteristics. Stable in gains of 10 or greater this all bipolar 
op amp offers a combination of AC and DC performance never seen before 
in monolithic form. 

The high gain bandwidth product (1 GHz) and high slew rate (250V/µs) 
make this .op amp ideal for use in video and RF circuits. The low offset 
voltage (0.45mV), low bias current (0.23µA), and low voltage noise (2.7nV/ . 
y'HZ) specifications combined with the excellent AC characteristics make 
this op amp ideal for high speed data acquisition systems with high 
accuracy. 

The HFA-0002-9_ operates over the -4QOC to +asoc temperature range, 
while the HFA-0002-5 operates over OOC to +750C. The HFA-0002 
is available in 8 pin SOIC, 8 pin Ceramic Sidebraze DIP, 8 pin Plastic DIP, 
and 8 pin T0-99 Metal Can packages. For MIL-STD-883 compliant 
product and Ceramic LCC package consult the HFA-0002/883 datasheet 

Simplified Schematic 

+IN 

Low Noise Wideband 
Operational Amplifier 

Pinouts 
HFA9P0002-5/·9 (SOIC) 

HFA7-0002-5/-9 
(CERAMIC SIDEBRAZE DIP) 

HFA3-0002-5/-9 (PLASTIC MINI-DIP) 
TOP VIEW' 

BAL NC 

-IN v+ 

+IN OUT 

v- BAL 

HFA2-0002-5/-9 (T0-99 METAL CAN) 
TOP VIEW 

NC 

CAUTION: These devices are sensitive to electrostatic discharge. Proper l.C. handling procedures should be followed. 
Copyright © H~ia Corporation 1990 

3468 When contacting suppliers, say you saw it in IC MASTER ©IC MASTER 1991 



m HARRIS HFA-0001 
May 1990 

Features 
• Unity Gain Bandwidth ••••.•••••••••••••••••••••••••••••• 350MHz 

• Full Power Bandwidth .•••.••.•••..••••••••••••••••••••••• 53MHz 

•High Slew Rate ••••••••.•.••••••••••••••••••••••••••••• 1000V/µs 

• High Output Drive • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • . . :±50mA 

• Monolithic Construction 

Applications 
•RF/IF Processors 

• Video Amplifiers 

• High Speed Cable Drivers 

• Pulse Amplifiers 

• High Speed Communications 

• Fast Data Acquisition Systems 

Description 
The HFA-0001 is an all bipolar op amp featuring high slew rate (1000V/ 
µs), and high unity gain bandwidth (350MHz). These features combined 
with fast settling time (25ns) make this product very useful in high speed 
data acquisition systems as well as RF, video, and pulse amplifier de· 
signs.Other outstanding characteristics Include low bias currents (15µA), 
low offset current (18µA), and low offset voltage (6mV). 

The HFA-0001 offers high performance at low cost. It can replace hybrids 
and RF transistor amplifiers, simplifying designs while providing increased 
reliability due to monolithic construction. To enhance the ease of design, 
the HFA-0001 has a 500 :±20% resistor connected from the output of the 
op amp to a separate pin. This can be used when driving 500 strip line, 
microstrip, or coax cable. 

The performance of the HFA-0001-9. is guaranteed from -400C to +85oC, 
while the HFA-0001-5 is guaranteed from ooc to +750C. The HFA-0001 
is available in 8 pin SOIC, 8 pin Plastic Mini-Dip and 14 pin Sidebraze 
packages. For MIL-STD-883 compliant product and Ceramic LCC 
package consult the HFA-0001 /883 datasheet. 

Simplified Schematic 

Ultra High Slew Rate 
Operational Amplifier 

Pinouts 
HFA3-0001-5 (PLASTIC MINI-DIP) 

TOP VIEW 

HFA1-0001-S/-9 (CERAMIC SIDEBRAZE DIP) 
TOP VIEW 

HFA9P0001-S/-9 (SOIC) 
TOP VIEW 

r--t------..-------------+-~,__----..... --+-----... ------<,__--<+V 

CAUTION: Th- devices are sensiliVe to electrostatic discharge. Proper l.C. handling procedu- should be followed. 
Copyright © Harris Corporation 1990 
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l)HARRIS 

PRELIMINARY 
August 1990 

Features 

• 35MHz Input clock rate 

• 16 bit Inputs (2's complement) 

• 24 bit Outputs (2' s complement) 

• Programmable decimation up 
to 16,384 

• Out of Band attenuation up to 96 dB 

• 84-pin PGA 

• Low power CMOS 

Applications 

• Communications 

• Instrumentation 

• RADAR 

• SONAR 

• Large Order Sample Rate Reduction 

• Narrow Band Filtering 

Block Diagram 

DECIMATION UP TO 1024 

INPUTCLOC HIGH ORDER 
DATA INPUT DECIMATION 
CONTROL 16 FILTER 

CONTROL AND COEFFICENTS 

HSP43220 
Digital Decimation Fiiter · 

Description 
The Harris HSP43220 Digital Oe.cimation Filter is a linear 
phase low pass decimation filter which is optimized for 
filtering narrow band signals in a broad spectrum of signal 
processing applications. The HSP43220 offers a single 
chip solution to signal processing applications which have 
historically required several boards of IC's. This reduction 
in component count requirements results in faster 
development times as well as reduction of hardware 
costs. 

The HSP43220 is implemented in a two stage filter struc
ture. As seen in the block diagram, the first stage is a high 
order decimation filter (HOF) which utilizes an efficient. 
decimation (sample rate reduction) technique to obtain 
decimation up to 1024 through a coarse low-pass filtering 
process. The HOF provides up to 96 dB aliasing rejection in 
the signal passband. The second stage consists of a finite 
impulse response decimation filter (FOF) structured as a 
transversal FIR filter with up to 512 symmetric taps which 
can implement filters with sharp transition regions. The 
FOF can perform furtherdecimation by up to 16 if required 
while preserving the 96 dB aliasing attenuation obtained 
by the HOF. The combined total decimation capability is 
16,384. 

The HSP43220 accepts 16 bit parallel data in 2's comple
mentformat at sampling rates up to 35 MSPS. It provides a 
microprocessor compatible interface to simplify the task of 
programming and three-state outputs to allow the connection 
of several IC's to a common bus. The HSP43220 also provides 
the capability to bypass either the HOF or the FOF for 
additional flexiblilty. 

DECIMATION UP TO 16 

24 

FIR DATA OUT 

DECIMATION 
FILTER DATA 

READY 

AR CLOCK 

CAUTION: These devices are sensitive to electrostatic discharge • .Proper IC .handling procedures should be followed. 

Copyright 0 Harris Corporation 1989 
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mJHARRIS 

PRELIMINARY 
August 1990 

Features 
• NCO and CMAC on one chip 

• 15,25.6,33 MHz versions 

• 32-bit frequency control 

• 16-bit phase modulation 

• 16-bit CMAC 

• < .01 Hz tuning resolution at 30 MHz 

• Spurious frequency components < -90 dBc 

• Fully static CMOS 

• 144-pin PGA 

Applications 
• Frequency Synthesis 

• Modulation - AM, FM, PSK, FSK, QAM 

• Demodulation, PLL 

• Phase Shifter 

• Fast Fourier Transforms (FFT) 

Block Diagram 

PHASE 
CONTROL 

FREQUENCY 
CONTROL 

CLOCK 

... .... 
_ .. .... 
_... 
.... 

PHASE/ 
FREQUENCY 
CONTROL 
SECTION 

PHASE ...... ,.. 

HSP45116 
Numerically Controlled Oscillator/Modulator 

Description 
The Harris HSP45116 combines a high performance 
quadrature numerically controlled oscillator (NCO) and a 
high speed 16 bit complex multiplier/accumulator (GMAC) 
on a single IC. This combination of functions allows a 
complex vector to be rotated by the internally generated 
(cos, sin) vector for quadrature modulation and demodula
tion. 

As shown in the block diagrams, the HSP45116 ·is divided 
into three main sections. The Phase/Frequency Control 
Section and the sin/cos ROM section together form a 
quadrature NCO. The GMAC section multiplies the output 
of the ROM section with an external complex vector. 

The input frequency control section has 32 bits which 
results in frequency resolution better than .01 Hz at 33 
Mhz. The output (cos.sin) vector from the ROM section is 
one of the inputs to the GMAC section. The error in the 
sinusoidal vector is less than -90 dB. The CMAC section 
multiplies this (cos, sin) vector by an external complex 
vector and can accumulate the result. The Resulting com
plex vectors are available through two 20 bit output ports. 

A quadrature down-converter can be implemented by 
loading a LO frequency into the phase/frequency control 
section. The data to be down converted is the external 
vector input into the GMAC. The resulting complex output 
is the down-converted signal. 

Additional circuitry is included in the GMAC section to 
support Radix-2 decimation in frequency FFT butterflies. 

VECTOR INPUT 
Re Im 

~ .. ~, 

SINE _... 
SINE/COSINE 

.... 
GMAC 

SECTION 

COSINE __.... 
.... 

~ .. ~, 

Re Im 

VECTOR OUTPUT 

CAUTION: These devlces are sensitive to electrostatic discharge. Proper IC handling procedures should be followed. 
Copyright C Harris Corporation 1990 
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mJHARRIS 

September 1990 

Features 

• DC to 30MHz Clock Rate 

• Configurable for 1-D and 2-D Correlation/ 
Convolution. 

• Dual Coefficient Mask Registers, Switchable in a 
Single Clock Cycle · 

• Two's Complement or Unsigned 8-Bit Input Data 
and Coefficients 

• 20 Bit Extended Precision Output 

•Standard µP Interface 

• TTL Compatible Inputs/Outputs 

• Low Power CMOS 

• Available in 68 Pin PGA and PLCC Packages 

Applications 
• Image Filtering· 

• Edge Detection/Enhancement 

• Pattern Matching 

• Real Time Video Filters 

Block Diagram 
OIN3(0 '1) 

OIN2(0 '1) 

DINI (0 '1) 

CINO'I'~ CONTROL 

FRAME# LOGIC 

INTERNAL CLK--rc;:c;c;l .. ClOcK 

HOLD~· zt 

HSP48901 
3 x 3 Image Filter 

Description 

The Harris HSP48901 is a high speed 9-Tap FIR Filter 
which utlllzes 8-blt wlcle data and coefficients. It can be 
CQl"lfigured as a one dimensional (1,.0) 9-Tap filter for a 
variety of signal processing applications, or as· a two 
dimensional (2-D) filter for Image processing. In the 2-D 
configuration, the device is ideally suited for implementing 
3 x 3 kernel convolution. The 30MHz clock rate allows a 
large number of image sizes to be processed .within the 
required frame time for real-time video. 

Data is provided to the HSP48901 through the use of 
programmable data buffers such as the HSP9500 or any 
other programmable shift register. Coefficient and pixel 
Input data are 8-blt signed or unsigned integers, and the 20 
bit extended output guarantees no overflow will occur 
during the filtering operation. 

There are two internal register banks for storing indepen· 
dent 3 x 3 filter kernels, thus facilitating the implementation 
of adaptive filters and multiple filter operations on the same 
data. 

The configuration of the HSP48901 Image Filter is con· 
trolled through a standard microprocessor interface and all 
inputs and outputs are lTL compatible. The HSP48901 is 
available in 68 pin PGA and PLCC packages. 

CAUTION: Electronic devlcee are aenailive to electrostatic disCharge. Proper l.C. handilng proc:edures shoUld ·be followed. 
Copyright © Harris Corporation 1990 
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m H.ARRIS 

December 1990 

Features 

• Single Chip 3x3 Kernel Convolution 

• Programmable On-chip Row Buffers 

• DC to 32 MHz Clock Rate 

• Cascadable for Larger Kernels and Images 

• On-Chip 8-Blt ALU 

• Dual Coefficient Mask ReglsterJ, Switchable in a 
Single Clock Cycle 

• 8-Bit Signed or Unsigned Input and Coefficient Data 

• 20 Bit Extended Precision Output 

• Standard µP Interface 

• TTL Compatible Inputs/Outputs 

• Low Power CMOS 

• Available In 84 Pin PGA and PLCC Packages 

Applications 

• Image Filtering 

• Edge Detection 

• Adaptive Filtering 

• Real Time Video Filters 

• Image Warping 

HSP48908 
Two Dimensional Convolver 

Description 

The Harris HSP48908 is a high speed Two Dimensional 
Convolver which provides a single chip implementation of a 
video data rate 3 x 3 kernel convolution on two dimensional 
data. It eliminates the need for external data storage 
through the use of the on-chip row buffers which are 
programmable for row lengths up to 1024 pixels. 

There are internal register banks for storing two 
independent 3 x 3 filter kernels, thus facilitating the 
implementation of adaptive filters and multiple filter 
operations on the same data. The pixel data path also 
includes an on-chip ALU for performing real-time. 
arithmetic and logical pixel point operations. 

Data is provided to the HSP48908 in a raster scan non
interlaced fashion, and is internally buffered on images up 
to 1024 pixels wide for the 3 x 3 convolution operation. 
Images with larger rows and convolution with larger kernel 
sizes can be accommodated by using external row buffers 
and/or multiple HSP48908s. Coefficient and pixel input 
data are 8-bit signed or unsigned integers, and the 20 bit 
convolver output guarantees no overflow for kernel sizes up 
to 4 x 4. Larger kernel sizes can be implemented however, 
since the filter coefficients will normally be less than their 
maximum 8-bit values. 

The HSP4S908 is manufactured using an advanced CMOS 
process, and is a low power fully static design. The configu
ration of the device is controlled through a standard 
microprocessor interface and all inputs/outputs are TIL 
compatible. The 2-D convolver is available in 84 pin PGA 
and PLCC packages. 

CAUTION: These devices are sensitive to electrostatic: discharge. Proper l.C. handling procedures should be followed. 
Copyright © Harris Corporation 1990 
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HA13QT 
Phone 01 422 8295 
Telex (851) 916196 

RS Components 
POBox99 
Corby . 
Northants NN17 9RS, 
England 
Phone 0536 201234 
Telex 342512 
FAX 0536 201501 

FINLAND 
.ITI Multikomponent 
Tyopajankatu 5 
PL 107, SF-00501 
Helsinki 50, Finland 
Phone 358 0 822641 
Telex 123588 
FAX 358 0 822199 

FRANCE 
Conseil et Promotion 
28 Rue de la Procession 
92150 Soresnes, France 
Phone 45064275 
Telex (842) 74810 
FAX 33 1 45064699 

GERMANY 
Astronic GmbH 
Gruenwalder Weg 30 
8024 Deisenhofen, 
Germany 
Phone (089) 6130303 
Telex 5216187 astr d 
FAX 49 89 6131668 

Farnell GmbH 
Gruenwalder Weg 30 
8024 Deisenhofen, 
Germany 
Phone(089)6130301 
FAX 089 6131682 

HOLLAND 
TME B.V. 
Components Division 
Helftheuvelweg 83 
5224 AS's-Hertogebosch 
or P.O. Box 2399 

5202 CJ's-Hertogenbosch 
Phone3173221010 
Telex 74488 
FAX (31) 73 220330 

HONG KONG P.R.C. 
Megapc;>wer Electronics Ltd. 
702, 7th Floor Hilder Centre 
2 Sung Ping Street · 
Hunghom, Kowloon, Hong Kong 
Phone 852 3 7730292 
Telex43464 
FAX 852 3 624225 

INDIA, PAKISTAN, 
BANGLADESH, SRI LANKA 
BPB Publications 
B-14, Connaught Place 
New Delhi 110001, India 
Phone 267741 
Telex (953) 3162077 

IS RAEL 
STG International Ltd. 
1 O Huberman Street 
P.O. 6ox 1276 
61012 Tel-Aviv, Israel 
Phone 248231 
Telex (922) 342229 
FAX 972 3 234309 

JAPAN 
Tokyo International 
Communications Inc. 
Miyajima Bldg. 
28 Yoyogi 1-Chome, 
Shibuya-ku 
Tokyo 151, Japan 
Phone 379-2561 
Telex (781) 33106 
FAX 8103370 5775 

SINGAPORE, THAILAND, 
INDONESIA, MALAYSIA 
Tech Publications 
B1-39 Sim Lim Tower 
10 Jalan Besar, Singapore 
0820 
Phone 2914595 
Telex (786) RS56791 
FAX 65 7449835 

SOUTH AFRICA 
Cadshop (Pty.) Ltd. 
3rd Floor, Lithe House 
SA Dover Road 
Randburg, South Africa 
Phone 2711 789 3910 
Telex 960 426392 
FAX 27 11 789 3913 

SPAIN 
Sagitron · · 
c/o Corazon de Maria, 80-82 
28002 Madrid, Spain 
Phone 416 90 42 
Telex (831) 43819 
FAX 341 415 8652 

SWEDEN 
Computer Press 
Box 893 
S-85124 Sundsvall, Sweden 
Phone 46 60 150475 
Telex (854) 71355 
FAX 46 60 151413 

SWITZERLAND 
W. Stolz AG 

KOREA Taefernstrasse 15 
Tae Lim Corporation CH5405 Baden-Daettwil, · 
16-1,2-KA,Han~ YcraSarH<u Switzerland 
Su1ilSargGA21-IJcrll,2rdFl#Z216 Phone 056 840151 
Seoul, Korea Telex (845) 82508A 
Phone 02-702-6300 FAX 4 1 56 831963 
FAX 02-719-3011 

MEXICO 
Dicopel 
Tochtli 368 Fracc 
Ind. San Antonio 
C.P. 02760 Mexico D.F. 
Phone 561-32-11 
Telex (383) 1773790 
FAX 561 12 79 

NEW ZEALAND 
AWA New Zealand Limited 
Wine.era Drive, Porirua 
Private Bag, Porirua 
Wellington, New Zealand 
Phone 04-370-159 
FAX 04-374-201 

NORWAY 
Fagbokservice A.S. 
Ekebergveien, 130B 
1178 Oslo 11, Norway 
Box 94, Bekkelagshogda 
Phone.(02)282237 
FAX 47 2 28 70 29 

SAUDI ARABIA 
Mejdaf Est. 
P.O. Box 2002 
Riyadh 11451, Saudi Arabia 
Phone 4013206 
Telex 928 202787 
FAX 966 1 4055 112 

TAIWAN 
Mitronics International Corp. 
7F No. 696 
Tung Hua S. Road 
Taipei, Taiwan, R.0.C. 
Phone.(02)7097626 
Telex 12621 MITRONIC 
FAX (02) 7553394 



•-)lYUllDAI 
SEM.ICONDUCTOR 

HYUNDAI PRODUCT AVAILABILITY 
OPERATING STANDBY 

CURRENT CURRENT 
DEVICE DESCRIPTION PART NO. PACKAGE ACCESS PRODUCTION 

OPTIONS TIMES (NS) 
Ice lsb (MAX, mA) 

(Max,mA) 
STB LOW 

2Kx8 HY6116A DIP 85/100/120/150 60 50 0.002 NOW 

8Kx 8 HY6264 DIP 85/100/120/150 50 2 0.1 NOW 
SOP 

32Kx8 HY62C256 DIP 100/120/150 70 l 0.1 NOW 
SOP 

SRAM 

32K x 8, FAST HY62C256A DIP.SOP 70/85/100/120 70 l 0.1 Q4'90 
OR,Ql'91 

128K x 8 HY63C256 DIP 25/35/45/55 100/95 2 0.1 Q3'91 
SOP 

128Kx 8 HY62Cl000 DIP.SOP 70/85 80 15 0.1 Q4'91 

256K x l, FAST PAGE HY53C256 DIP 70/85/ 100/120 70/60/50/45 3 2 NOW 
PLCC NOW 

64K x 4. FAST PAGE HY53C464 DIP 70/80/l 00/120 70/60/50/45 3 2 NOW 
PLCC NOW 

l M x l, FAST PAGE HY51Cl000 DIP 80/100/120 95/75/70 2.5 - NOW 
SOJ NOW 

DRAM 

256K x 4, FAST PAGE HY51C4256 DIP 80/100/120 95/75/70 2.5 - NOW 
SOJ NOW 

lM x l, FAST PAGE HY53Cl000 DIP 70/80/100 80/70/60 2 Ql'91 
SOJ 

256K x 4, FAST PAGE HY53C4256 DIP 70/80/100 80/70/60 2 Ql'91 
SOJ 

EEPROM l K SERIAL (64 x 16) HV93C46 DIP,SOIC 250 KHz 3 l NOW 

10 INPUT 
81/0 HY18CV8 DIP 25/30/35 41 (10 MHz) 20 NOW 

8 REGISTERS 
EEPLD 

12 INPUT HY22CP210 DIP 30/35/40 45 (10 MHz) 35 NOW 
101/0 

DEVICE DESCRIPTION PART NO. COMPLEXITY USABLE GATE SPEED l/OPADS PACKAGE PRODUCTION 
(GATE) GATE TYPE (NS) MAX OPTION 

CHANNELED HGA7000 880 UPTO 1.4 218 NOW 
GATE ARRAY 10013 7,000 DIP/PLCC/ 

ASIC LCC/QFP/PGA 

SEA OF GATE HSGlOK 31680 UPTO 0.5 348 NOW 
215364 85,000 

HYUNDAI ELECTRONICS AMERICA 
166 Boypolnte Parkway• Son Jose, CA 95134 • (408) 473-9200 Fox: (408) 943-9567 
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(~t inova microelectronics . S32K8 

lnova 
I Product Data 

32K x 8 Static RAM 
Key Parameters 

551C 70MC 
S32K8 and S32KBL 701C sscc. 

70CC 

Access Time 55 70 
Cycle Time 55 70 . 
Output Enable Access 20 25 

Features 
• S32K8L.is compliant to DESC Standardized 
Military Drawing 5962-88552 (Standard power 
part compliant to 5962-88662) 

• 2.0V Low-Power Data Retention Option 
(S32K8L) 

General Description 

The Inova S32K8 is a high performance 256K bit Static 
~ Random Access Memory (SRAM), organized as 32K 
"§ eight bit bytes. 

~ The S32K8 is manufactured using a highly reliable, four 
Ci> transistor cell CMOS process. This provides a compo
§ nent which combines low active and standby power 
~ characteristics with high performance. 
cu 
~ All inputs and outputs are fully TTL compatible, 
£ Operation is fully static, so there is no need for extra 

control logic to generate clocks and timing strobes. 

Every military grade device is fully compliant to MIL
STD-883C, paragraph 1.2.1. Industrial and commercial 
grade devices are produced in the same production line 
which ensures that they are also of the highest quality. 

Memory Scale 
Access Time 55 70 85 100 Unit 

S32K8 4.7 3.7 3.0 2.6 kbits/ns 

Device Types 

SSMC 
BSIC 100MC Unit 

100/C BSCC 

85 100 nS 
85 100 nS 
30 50 nS 

• Military, industrial, and commercial 
temperature range 

• Military grades compliant to MIL-STD-883C 

• 28 pin JEDEC standard pinout 

Package Options 

A14 
A12 
A7 
A6 
A5 
A4 
A3 
A2 
A1 
AO 
1/00 
1/01 
1/02 
vss 

1 
2 
3 
4 
5 
6 
7 
B 
9 
10 
11 
12 
13 
14 

Truth Table 

28 vcc 
27 ~ 
26 A13 
25 AB 
24 A9 
23 A11 
22 OE 
21 A10 
20 cs 
19 1107 
18 1/06 
17 1/05 
16 1/04 
15 1/03 

AO-A14 
1/00-1/07 

cs 
WE 
OE 

Vee 
vss 

Mode Cf' OE WE' 
Standby IH x IX 
Read L L H 
Write L x L 
output 
Disable L H H 

~~~I~~ 
Afj 

A5 

A4 

A:3 

A2 

A1 

AfJ 

Address Inputs 
Data Input/Output 
Chip. Select 
Write Enable 
Output Enable 
+5V Power 
Ground 

110 Supply 
Operation Current 
High Z l~se 
Output lcc2 
Input k 
High Z lcc2 

inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050 
Phone: 408-980-0730 Fax: 408-980-1805 
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~ inova microelectronics S128KB 

b!j .......................................................... 11iiJ>.~~e~d1111u.c.t.1Jllilla~tlilia 
128K x 8 Static RAM 

Device Types 

Key Parameters 3SM 4SM. SSM 70M BSM 100M 
S128KB and S128KBL 2SC 3SI 4SI SSI 701 BSI 1001 Unit 

3SC 4SC SSC 70C SSC 100C 

Access Time 25 35 
GY_cle Time 25 35 
Output Enable Access 10 15 

Features 
• 32 pin DIP, LCC, SOJ, Flatpack 

• Advanced 4-T CMOS technology 

• S128K8 is compliant to DESC Standardized 
Military Drawing No. 5962-89598 

General Description 
The Inova S128K8 is a high performance one megabit 
Static Random Access Memory (SRAM) organized as 
128K eight -bit bytes. 

The S128K8 is manufactured using a highly reliable, 
four transistor· cell CMOS process. This provides a 
component which combines low active and standby 
power characteristics with high performance. 

All inputs are fully TTL-compatible. Operation is fully 
static, without need for extra control logic to generate 
clock signals. 

Every military grade device is fully compliant to MIL
STD-883C, paragraph 1.2.1. Industrial and commercial 
grade devices are fabricated in the same production 
line which assures that they are also of the highest 
quality. 

Memory Scale 
Access Time 25 35 45 55 70 85 100 Unit 

S128K8 40 29 22 18 14 11 10 kbits/ns 

45 55 70 85 100 nS 
45 55 70 85 100 nS 
15 20 25 30 50 nS 

• 300 mil DIP for 25, 35, 45 ns parts 

• Military, industrial, and commercial 
temperature range 

• Military grades compliant to 
MIL-STD-883C 

Package Options Pinout 

Truth Table 

Mode cs OE WE 
Standby H x 

x 
u pu 

Disable L H H 

NC 
2 A16 
3 A14 
4 A12 
5 A7 
6 A6 
7 AS 
8 A4 
9 A3 

10 A2 
11 A1 
12 AO 
13 1/00 
14 1/01 
15 1/02 
16 vss 

32 vcc 
31 A15 
30 NC 
29 WE 
28 A13 
27 AS 
26 A9 
25 A11 
24 OE 
23 A10 
22 ~ 
21 1/07 
20 1106 
19 1/05 
18 1/04 
17 1/03 

AO-A16 Address Inputs 

1/0 

1/00-1/07 Data Input/ Output 

WE Write Enable 

OE Output Enable 

"CS Chip Select 

VCC +SV Power 

VSS Ground 

Supply 
Current 

High Z 

inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050 
Phone: 408-980-0730 Fax: 408-980-1805 
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r·; ,inova microelectronics S128KBT 

inovo 
I Product Data 

128K x 8 Static RAM 
Device Types 

Key Parameters 35M ·45M 55M 70M 85M 100M 
S12BKBT and S128KBTL 25C 351 451 551 70 851 1001 Unit 

35C 45C 55C 70C SSC 100C 

Access Time 25 35 45 55 70 85 100 nS 
Cycle Time 25 35 45 55 70 85 100 nS 
Output Enable Access 10 15 15 20 25' 30 50 nS 

Features 
• Two Chip Selects for Increased Flexibility • 300 mil DIP for 25, 35, 45 ns parts 

• Fully static 128Kx8 SRAM 

• Advanced 4-T CMOS technology 

• 32 pin DIP, LCC, SOJ, and Flatpack 

General Description 
The Inova S12SK8T is a high performance one megabit 
Static Random Access Memory (SRAM) organized as 
128K eight -bit bytes. 

The S128K8T is manufactured using a highly reliable, 
four transistor cell CMOS process. This provides a 
component which combines low active and standby 
power characteristics with high performance. 

All inputs are fully TTL-compatible. Operation is fully 
static, without need for extra control logic to generate 
clock signals. 

Every military grade device is fully compliant to MIL
STD-883C, paragraph 1.2.1. Industrial and commercial 
grade devices are fabricated in the same production 
line which assures that they are also of the highest 
quality. 

Memory Scale 
I 

[Access Time I2sI3sl 4slssl 70Jasj 1oolun1t 
[ S128KB 14oT 29J22I 18} 14] 11] 10}kbits/ns 

J 
J 

• Military, industrial, and commercial 
temperature range 

• Military grades compliant to 
MIL-STD-883C 

ilffftffffffffiffl DIP 

Truth Table 

Mode CS1 CS2 OE wt 
Standby H x x x 
Standby x L x x 
Read L H L H 
Write L H x L 
uutput 
Disable L H H H 

Pinout 
I NC 
2 A16 
'3 A14 
4 A12 
5 A7 
6 A6 
7 AS 
8 A4 
9 A3 
10 A2 
11 A1 
12 AO 
13 1100 
14 1101 
15 1102 
16 VSS 

32 vcc 
31 A15 
30 CS2 
29 WE 
28 A13 
27 AS 
26 A9 
25 A11 
24 OE 
23 A10 
22 CS1 
21 1107• 
20 1/06 

' 19 1/05 
18 1/04 
17 1/03 

AO-A 16 Address Inputs 
1/00-1/07 Data Input/Output 

WE Write Enable 

1/0 

UE" Output Enable 
CS1 Chip Select 1 
CS2 Chip Select 2 
VCC +5V Power 
VSS Ground 

Supply 
"f!peration Current 

HighZ lsi/IFSB 
High Z ~ 
Output I= 
Input k 
HighZ lcc2 

inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050 
Phone: 408-980-0730 Fax: 408-980-1805 
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("; inova microelectronics S64K16 

I Product Data 
inova 

64K x 16 Static RAM 
Key Parameters 

S64K16 and S64K16L 4SCC 

Access Time 45 
Cycle Time 45 
Output Enable Access 20 

Features 
• Monolithic 64K x 16 SRAM 

• Advanced 4-T CMOS technology 

• 40 pin JEDEC standard pinout 

• S64Kl6 is compliant to DESC 
Standardized Military Drawing 

No. 5962-90858 

SSMC 
SSIC 
sscc 

55 
55 
20 

Device Types 

70MC BSMC 100MC 
70/C BSIC 100/C 120MC Unit 

70CC BSCC 100CC 120/C 

70 85 100 120 nS 
70 85 100 120 nS 
25 30 50 50 nS 

• Military, industrial, and commercial 
temperature range 

• Military grade compliant to 
MIL-STD-883C 

• 2.0V Low-Power Data Retention Option 
(S64K16L) 

General Description · Pinout I Package Options 
The Inova S64K16 is a high performance one megabit 
Static Random Access Memory (SRAM), organized as 
64K sixteen-bit bytes. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

A15 40 
cs 39 
11015 38 
11014 37 
11013 36 
11012 35 
11011 34 
11010 33 
1109 32 
1108 31 

vcc 
WE 
UB 
LB 
A14 AO-A15 Addresses 
A13 1/00-1/015 Data Input/Output 
A12 cs Chip Select A11 
A10 WE Write Enable 
A9 OE Output Enable 

The S64K16 is manufactured using a highly re-liable, 
four transistor cell CMOS process. This provides a 
component which combines low active and standby 
power characteristics with high performance. 11 

12 
GND 
1107 

30 GND UB Upper Byte Control 29 AB 

All inputs and outputs are fully TTL compatible. 
Operation is fully static, so there is no need for extra 
control logic to generate clocks and timing strobes. 

13 
14 
15 
16 
17 
18 
19 
20 

1106 
1105 
1104 
1103 
1102 
1101 
1100 
OE 

28 
27 
26 
25 
24 
23 
22 
21 

A7 LB Lower Byte Control 
A& vcc Power AS 
A4 GND Ground 
A3 
A2 
A1 
AO Every military grade device is fully compliant to MIL

STD-883C, paragraph 1.2.1. Industrial and commercial 
grade devices are produced in the same production line 
which ensures that they are also of the highest quality. ~ 

DIP 

Truth Table 

110 - -
Mode cs UB LB OE WE Operation 
Standby H x x x x High Z 
Standby L H H x x High Z 
Standby ~v..r.c_-0.2V ~ V...cc_- 0.2 V ~ v..r.c_- 0.2 v x x High Z 
Read L L L L H Data Out 
Write L L L .X L Data In 

Memory Scale 
Access Time 55 70 85 100 120 Unit 

S64K16 18 14 12 10 8 kbits/ns 

inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050 
Phone: 408-980-0730 Fax: 408-980-1805 
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• • inova microelectronics 

I 
S1M1 

inova 
Preliminary Data 

lM x 1 Static RAM 
Device Types 

Key Parameters 
35M 45M 

S1M1 and S1M1L 25C 351 451 Unit 

35C 45C 

Access Time 25 35 45 nS 
GYJ:le Time 25 35 45 nS 
Output Enable Access 10 15 20 nS 

Features 

• 300 mil 28 pin DIP • Military, industrial, and commercial 
temperature range 

• Advanced 4-T CMOS technology 

• SOJ, LCC, and Flatpack Available 
• Military grades compliant to 

MIL-STD-883C 

Package 

General Description Options 
The Inova SIMI is a high performance one megabit 

A ~I Static Random Access Memory (SRAM) organized as 
I,024 K by one bit. 

The SI Ml is manufactured using a highly reliable, four 
transistor cell CMOS process. This provides a com po-
nent which combines low active and standby power 
characteristics with high performance. 

All inputs are fully TTL-compatible. Operation is fully 
static, without need for extra control logic to generate 
clock signals. 

Every military grade device is fully compliant to MIL-
STD-883C, paragraph I .2.1. Industrial and commercial 
grade devices are fabricated in the same production 
line which assures that they are also of the highest 
quality. ~DIP 

Memory Scale Truth Table 
Access Time 25 35 45 Unit 

S1M1 40 29 22 kbits/ns Mode cs 
-standby lf 
Read L 
Write L 

inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050 
Phone: 408-980-0730 Fax: 408-980-1805 
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Pin out 
1 A9 28 VCC 
2 AS 27 A1 
3 A7 26 A11 
4 A6 25 A12 
5 AS 24 A13 
6 A4 23 A14 
7 NC 22 A15 
8 A3 21 NC 
9 A2 20 A16 
10 A1 19 A17 
11 AO 18 A18 
12 D-OUT 17 A19 
13 WE 16 D-IN 
14 VSS 15 cs 

AO·A19 Address Inputs 

D·ln Data Input 

D-Out Data output 

"WE Write Enable 

cs Chip Select 

vcc +5V Power 

vss Ground 

110 Supply 
Operation Current 
H1gh7 ~B - IFS~ 
Data Out Ice: 
Input Ice 

© IC MASTER 1991 



r·; inova microelectronics S512K8 

inova 
I Preliminary Data 

512K x 8 Static RAM 
Device Types 

Key Parameters 55MC 70MC 
S512KB and S512KBL 45CC 55/C 70/C Unit 

55CC 70CC 

Access Time 45 55 70 nS 
GY_cle Time 45 55 70 nS 
Output Enable Access 25 30 35 nS 

Features 
• Advanced 4-T CMOS technology • Military, industrial, and commercial 

temperature range 
• 32 pin 600 mil DIP 

• Monolithic 
• Military grades compliant to 

MIL-STD-883C 

General Description Package Options Pinout 
The Inova S512K8 is a high performance four megabit 
Static Random Access Memory (SRAM) organized as 
512K eight -bit bytes. 

The S512K8 is manufactured using a highly reliable, 
four transistor cell CMOS process. This provides a 
component which combines low active and standby 
power characteristics with high performance. 

All inputs are fully TTL-compatible. Operation is fully 
static, without need for extra control logic to generate 
clock signals. 

Every military grade device is fully compliant to MIL
STD-883C, paragraph 1.2.1. Industrial and commercial 
grade devices are fabricated in the same production 
line which assures that they are also of the highest 
quality. 

Truth Table 

- - - 1/0 Supply 
Mode cs OE WE Operation Current 
Standby H x x High Z k/k 
Read L L H Output k 
Write L x L Input k 
1output 
Disable L H H High Z k 

~DIP 

Memory Scale 
Access Time 45 

S512K8 89 

inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050 
Phone: 408-980-0730 Fax: 408-980-1805 
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1 A18 32 vcc 
2 A16 31 A15 
3 A14 30 A17 
4 A12 29 WE 
5 A7 28 A13 
6 A6 27 AS 
7 AS 26 A9 
8 A4 25 A11 
9 A3 24 OE 

10 A2 23 A10 
11 A1 22 cs 
12 AO 21 1/07 
13 1/00 20 1/06 
14 1/01 19 1/05 
15 1/02 18 1/04 
16 vss 17 1/03 

AO-A17 Address Inputs 

1/00-1/07 Data Input/ Output 

WE Write Enable 

OE Output Enable 

cs Chip Select 

VCC +5V Power 

VSS Ground 

55 70 Unit 
73 57 kbits/ns 

3481 
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() inova microelectronics S256K4 

I Preliminary Data 
I nova 

256K x 4 Static RAM 
Key Parameters 

S256K4 and S256K4L 25C 

Access Time 25 
Cycle Time 25 
Output Enable Access 10 

Features 

• 300 mil wide 28 pin DIP 

• Advanced 4-T CMOS technology 

• SOJ, LCC, and Flatpack Available 

General Description 
(/) The lnova S256K4 is a high performance one megabit 
0 ·c: Static Random Access Memory (SRAM) organized as 
g 256K by four bits. 
~ 
~ The S256K4 is manufactured using a highly reliable, 
~ four transistor cell CMOS process. This provides a 
cu component which combines low active and standby 
~ power characteristics with high performance. 
c: 

All inputs are fully TTL-compatible. Operation is fully 
static, without need for extra control logic to generate 
clock signals. 

Every military grade device is fully compliant to MIL
STD-883C, paragraph 1.2.1. Industrial and commercial 
grade devices are fabricated in the same production 
line which ensures that they are also of the highest 
quality. 

Memory Scale 
Access Time 25 35 45 Unit 

S256K4 40 29 22 kbits/ns 

Device Types 

35M 45M 
351 451 Unit 
35C 45C 

35 45 nS 
35 45 nS 
15 20 nS 

• Military, industrial, and commercial 
temperature range 

• Military grades compliant to 
MIL-STD-883C 

Package Options I Pinout 

~DIP 

Truth Table 

Mode cs OE WE 
Standby H x x 
Read L L H 
Write L x L 

"UUfpUf 
Disable L H H 

1 A10 ,28 vcc 
2 A9 27 A11 

3 AS 26 A12 

4 A7 25 A13 

5 A6 24 A14 

6 A5 23 A15 
7 A4 22 A16 
8 A3 21 A17 
9 A2 20 NC 

10 Al 19 1/03 
11 AO 18 1/02 

12 cs 17 1/01 

13 OE 16 1/00 
14 vss 15 WE 

AO-A17 Address Inputs 

1/00-1/07 Data Input/ Output 

WE Write Enable 

1/0 

OE Output Enable 

CS Chip Select 

VCC +SV Power 

VSS Ground 

Supply 
Operation Current 
High Z ISB/IFSB 
Output k 
Input k 
High Z k 

inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050 
Phone: 408-980-0730 Fax: 408-980-1805 
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~-~ inova microelectronics C16K32 

I 
I nova Advance Information 

16K x 32 Cache Mentory and 
Controller 
Features 

• Broad Spectrum of Microprocessor Support 
- MC68040 Cache Burst Fill, Synchronous Operations to 33.3 MHz 
- MC68030 Cache Burst Fill, Synchronous, Asynchronous Operations to 33.3 MHz 
- MC68020 Operations to 33.3 MHz 

Byte, Word, Three Byte and Long Word Writes 

• Flexible Cache Expansion and Mapping 
- Integrates Complete Cache Function into a Single Device 
- 64K Byte Direct Mapping Cache 

Full 32-bit Address Mapping Range 
Multiple Cache Devices Supported 

- Maps Four Long Words per Tag Entry 
Maps Four Gigabyte Address Space 

• Dual Bus Architecture Creates Very High Performance Systems 
- C16K32 Placed Between CPU and System Bus Allows Concurrent Operations 

on Each Bus 
- System Bus Performs Independent Block Transfers of Sixteen Long Words 

C16K32 Will Store Four Successive Writes Until System Bus Traffic Clears Up 
Read Byte Word Tracking allows Caching of Byte or Word Devices 

• Versatile Internal Control Register Configures· Cache 
- Resettable During Operation or During Power Up 
- Sets Synchronous or Asynchronous Operation on CPU Bus 

Permits or Inhibits Caching of References by Function Codes 
Permits or Inhibits System Bus Watching (Snooping) 
Permits or Inhibits Freezing Cache 
Permits or Inhibits System Bus Block Transfers Mode of 4, 8, or 16 Long Words 

- Permits or Inhibits Burst Fill Operations from Cache to the CPU 
- Permits or Inhibits Write Posting 
- Includes Cache Inhibit for System Troubleshooting 

General Description 
The Inova Cl 6K32 Cache Memory and Controller is a high performance 64K byte, direct mapping cache memory 
designed to improve the performance of systems utilizing the Motorola 68000 series of 32-bit microprocessors. 
The single chip architecture of the C16K32 incorporating the data RAM, valid RAM, tag RAM, and cache 
controller increases the system performance to a "near zero wait state," and reduces the overall chip count dra
matically. 

The C16K32 was designed with both performance and versatility in mind. It may be used in the normal three
cycle asynchronous operations of the MC68020 and MC68030, or the faster two-cycle synchronous operations of 
the MC68030 and MC68040. It services the MC68040 and 68030 CACHE BURST FILL request on a 2-1-1-1 cycle 
basis if the information is cached. The C16K32 will.also allow the CPU direct access to the system bus whenever 
it receives a CACHE DISABLE, non-cacheable function code, or a reference that is not in the cache when 
the cache is frozen. 

inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050 
Phone: 408-980-0730 Fax: 408-980-1805 
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N64000 inovo microelectronics 

Advance Information 

Digital Neural Net-work Processor 
Features 

• 64 Processor SIMD Architecture 

• Vector Processing at Each Processor 

• 25 MHz Clock Operation 

• Fully Cascadable 

• Single Clock Instruction Execution for Multiplication and Addition 

• Hardware Support for Neural Algorithms 
- High Speed Digital Maximization System 
- Hardware Support for Functions such as One's Tally 

• Emulates Thousands of Neurons in Arbitrary Configurations 

• On-Chip Learning Architecture 

• Vector Mode Support via Simultaneous Execution of Multiplication and Addition 

• Virtual Processor Node Supported with Large Local Memory for Weight Storage, 
Independent Input/Output Connections 

• Systolic Conductivity Supported for Nearest Neighbor Communication 

General Description 

The N64000 is a parallel ULSI execution engine_ for neural network algorithms. The device architecture consists 
of 64 separate processing nodes which can attain peak execution rates of 3.2 billion operations per second when 
functioning in vector operations. Any number of N64000' s may be connected in parallel to attain a combined peak 
performance of 25.6 billion operations per second. The N64000 is controlled by an off-board sequencer driven by 
firmware. 

Pin Identification Absolute Maximum Ratin s (2l 
PNC(30:<!}_ 
IB(7:0) 
OB(7:0) 
QBE 
RST 
CLK2X 

t"fWR 
PN0(3:0) 
PN63(3:0) 
PNID 
vcc 
vss 

PN Control Signals 
Input bus 
Output Bus 
Output Bus Enable 
Reset Input 
Clock Input (2X) 
Refresh Input 
LSP Pathway 
MSP Pathway 
PN 0 Identify 
+5V Power 
Ground 

-65°C to + 110°c 
-65°C to 150 °c 
-0.5 V to +6.5 V 

-0.5 V to V +5.5 V 

Notes: 

1. All voltages referenced to V55 (GND). 

2. Stresses above 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 section of this specification is not implied. 
Exposure to absolute maximum rating conditions for ex
tended periods may affect device reliability. 

inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050 
Phone: 408-980-0730 Fax: 408-980-1805 
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28F020 
2048K {256K x 8) CMOS FLASH MEMORY 

• Flash Electrical Chip-Erase • Noise Immunity Features 
- 2 Second Typical Chip-Erase - ± 10% Vee Tolerance 

• Quick-Pulse ProgrammingTM Algorithm - Maximum Latch-Up Immunity 

- 10 µs Typical Byte-Program through EPI Processing 

- 4 Second Chip-Program • ETOX™ II Nonvolatile Flash 

• 10,000 Erase/Program Cycles Minimum Technology 
- EPROM-Compatible Process Base 

• 12.0V ± 5% Vpp - High-Volume Manufacturing 

• High-Performance Read Experience 
-150 ns Maximum Access Time • JEDEC-Standard Pinouts 

• CMOS Low Power Consumption - 32-Pin Plastic Dip 
- 10 mA Typical Active Current - 32-Lead PLCC 
- 50 µA Typical Standby Current - 32-Lead TSOP 
- O Watts Data Retention Power • Integrated Program/Erase Stop Timer 

• Command Register Architecture for 
(See Packaging Spec., Order #231369) 

Microprocessor /Microcontroller 
Compatible Write Interface 

Intel's 28F020 CMOS flash memory offers the most cost-effective and reliable alternative for read/write 
random access nonvolatile memory. The 28F020 adds electrical chip-erasure and reprogramming to familiar 
EPROM technology. Memory contents can be rewritten: in a test socket; in a PROM-programmer socket; on
board during subassembly test; in-system during final test; and in-system after-sale. The 28F020 increases 
memory flexibility, while contributing to time- and cost-savings. 

The 28F020 is a 2048-kilobit nonvolatile memory organized as 262, 144 bytes of 8 bits. Intel's 28F020 is 
offered in 32-pin plastic DIP, 32-lead PLCC, and 32-lead TSOP packages. Pin assignments conform to JEOEC 
standards for byte-wide EPROMs. 

Extended erase and program cycling capability is designed into Intel's ETOX™ II (EPROM Tunnel Oxide) 
process technology. Advanced oxide processing, an optimized tunneling structure, and lower electric field 
combine to extend reliable cycling beyond that of traditional EEPROMs. With the 12.0V Vpp supply, the 
28F020 performs a minimum of 10,000 erase and program cycles well within the time limits of the Quick-Pulse 
ProgrammingTM and Quick-Erase™ algorithms. 

Intel's 28F020 employs advanced CMOS circuitry for systems requiring high-performance access speeds, low 
power consumption, and immunity to noise. Its 150 nanosecond access time provides no-WAIT-state perform
ance for a wide range of microprocessors and microcontrollers. Maximum standby current of 100 µA trans
lates into power savings when the device is deselected. Finally, the highest degree of latch-up protection is 
achieved through Intel's unique EPI processing. Prevention of latch-up is provided for stresses up to 100 mA 
on address and data pins, from -1V to Vee + 1V. 

With Intel's ETOX II process base, the 28F020 levers years of EPROM experience to yield the highest levels of 
quality, reliability, and cost-effectiveness. 

Intel Corporation assumes no responsibility for the use of any circuitry other than circuitry embodied in an Intel product. No other circuit patent 
licenses are implied. Information contained herein supersedes previously published specifications on these devices from Intel. October 1990 
® INTEL CORPORATION, 1990 Order Number: 290245-003 

©IC MASTER 1991 When contacting suppliers, say you saw it in IC MASTER 3485 
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28F010 
1024K (128K x 8) CMOS FLASH MEMORY 

• Flash Electrical Chip-Erase • Command Register Architecture for 
- 1 Second Typical Chip-Erase Microprocessor /Microcontroller 

• Quick-Pulse ProgrammlngTM Algorithm Compatible Write Interface 

-10 µs Typical Byte-Program • Noise Immunity Features 
- 2 Second Chip-Program - ± 10% Vee Tolerance 

• 10,000 Erase/Program Cycles Minimum - Maximum Latch-Up Immunity 
through EPI Processing 

• 12.0V ± 5% Vpp 
ETOX™ II Nonvolatile Flash • • High-Performance Read Technology 

- 120 ns Maximum Access Time - EPROM-Compatible Process Base 

• CMOS Low Power Consumption - High-Volume Manufacturing 
- 10 mA Typical Active Current Experience 
- 50 µA Typical Standby Current • JEDEC-Standard Pinouts 
- O Watts Data Retention Power - 32-Pin Plastic Dip 

• Integrated Program/Erase Stop Timer - 32-Lead PLCC 
- 32-Lead TSOP 
(See Packaging Spec., Order #231369) 

Intel's 28F01 O CMOS flash memory offers the most cost-effective and reliable alternative for read/write 
random access nonvolatile memory. The 28F010 adds electrical chip-erasure and reprogramming to familiar 
EPROM technology. Memory contents can be rewritten: in a test so·cket; in a PROM-programmer socket; on
board during subassembly test; in-system during final test; and in-system after-sale. The 28F010 increases 
memory flexibility, while contributing to time- and cost-savings. 

The 28F010 is a 1024-kilobit nonvolatile memory organized as 131,072 bytes of 8 bits. Intel's 28F010 is 
offered in 32-pin plastic dip or 32-lead PLCC and TSOP packages. Pin assignments conform to JEDEC 
standards for byte-wide EPROMs. 

Extended erase and program cycling capability is designed into Intel's ETOX II (EPROM Tunnel Oxide) pro
cess technology. Advanced oxide processing, an optimized tunneling structure, and lower electric field com
bine to extend reliable cycling beyond that of traditional EEPROMs. With the 12.0V Vpp supply, the 28F01 O 
performs a minimum of 10,000 erase and program cycles well within the time limits of the Quick-Pulse Pro
gramming™ and Quick-EraseTM algorithms. 

Intel's 28F010 employs advanced CMOS circuitry for systems requiring high-performance access speeds, low 
power consumption, and immunity to noise. Its 120 nanosecond access time provides no-WAIT-state perform
ance for a wide range of microprocessors and microcontrollers. Maximum standby current of 100 µA trans
lates into power savings when the device is deselected. Finally, the highest degree of latch-up protection is 
achieved through Intel's unique EPI processing. Prevention of latch-up is provided for stresses up to 100 mA 
on address and data pins, from -1V to Vee + 1V. 

With Intel's ETOX II process base, the 28F010 levers years of EPROM experience to yield the highest levels of 
quality, reliability, and cost-effectiveness. 

Intel Corporation assumes no responsibility for the use of any circuitry other than circuitry embodied in an Intel product. No other circuit patent 
licenses are implied. Information contained herein supersedes previously published specifications on these devices from Intel. October 1990 
©INTEL CORPORATION, 1990 Order Number: 290207-oo6 
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28F512 
512K (64K x 8) CMOS FLASH MEMORY 

• Flash Electrical Chip-Erase • Command Register Architecture for 
- 1 Second Typical Chip-Erase Microprocessor /Microcontroller 

• Quick-Pulse Programming™ Algorithm Compatible Write Interface 

- 1 O µs Typical Byte-Program • Noise Immunity Features 
- 1 Second Chip-Program - ± 10% Vee Tolerance 

• 10,000 Erase/Program Cycle Minimum - Maximum Latch-Up Immunity 
through EPI Processing 

• 12.0V ± 5% Vpp 
ETOX™ II Nonvolatile Flash • • High-Performance Read Technology 

- 120 ns Maximum Access Time - EPROM-Compatible Process Base 

• CMOS Low Power Consumption - High-Volume Manufacturing 
-10 mA Typical Active Current Experience 
- 50 µA Typical Standby Current • JEDEC-Standard Pinouts 
- OW Data Retention Power - 32-Pin Plastic Dip 

• Integrated Program/Erase Stop Timers - 32-Lead PLCC 
(See Packaging Spec., Order # 231369) 

Intel's 28F512 CMOS flash memory offers the most cost-effective and reliable alternative for read/write 
random access nonvolatile memory. The 28F512 adds electrical chip-erasure and reprogramming to familiar 
EPROM technology. Memory contents can be rewritten: in a test socket; in a PROM-programmer socket; on
board during subassembly test; in-system during final test; and in-system after-sale. The 28F512 increases 
memory flexibility, while contributing to time- and cost-savings. 

The 28F512 is a 512-kilobit nonvolatile memory organized as 65,536 bytes of 8 bits. Intel's 28F512 is offered 
in 32-pin plastic dip or 32-lead PLCC packages. Pin assignments conform to JEDEC standards for byte-wide Q5 
EPROMs. c 
Extended erase and program cycling capability is designed into Intel's ETOX II (EPROM Tunnel Oxide) pro
cess technology. Advanced oxide processing, an optimized tunneling structure, and lower electric field com
bine to extend reliable cycling beyond that of traditional EEPROMs. With the 12.0V Vpp supply, the 28F512 
performs a minimum of 10,000 erase and program cycles well within the time limits of the Quick-Pulse Pro
gramming™ and Quick-Erase™ algorithms. 

Intel's 28F512 employs advanced CMOS circuitry for systems requiring high-performance access speeds, low 
power consumption, and immunity to noise. Its 120 nanosecond access time provides no-WAIT-state perform
ance for a wide range of microprocessors and microcontrollers. Maximum standby current of 100 µA tr:ms
lates into power savings when the device is deselected. Finally, the highest degree of latch-up protection is 
achieved through Intel's unique EPI processing. Prevention of latch-up is provided for stresses up to 100 mA 
on address and data pins. from -1V to Vee + 1V. 

With Intel's ETOX II process base, the 28F512 levers years of EPROM experience to yield the highest levels of 
quality, reliability, and cost-effectiveness. 

Intel Corporation assumes no responsibility for the use of any circuitry other than circuitry embodied in an Intel product. No other circuit patent 
licenses are implied. Information contained herein supersedes previously published specifications on these devices from Intel. October 1990 
© INTEL CORPORATION, 1990 Order Number: 290204-005 

©IC MASTER 1991 When contacting suppliers, say you saw it in IC MASTER 3487 
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28F256A 
256K (32K x 8) CMOS FLASH MEMORY 

• Flash Electrical Chip-Erase • Command Register Architecture for 
- 1 Second Typical Chip-Erase Microprocessor /Microcontroller 

• Quick-Pulse Program~ingTM Algorithm Compatible Write Interface 

-10 µs Typical Byte-Program • Noise Immunity Features 
- 0.5 Second Chip-Program - ± 10% Vee Tolerance 

• 10,000 Erase/Program Cycles Minimum - Maximum Latch-Up Immunity 
through EPI Processing 

• 12.0V ± 5% Vpp 
ETOX™ II Flash Nonvolatile • • High-Performance Read Technology 

- 120 ns Maximum Access Time - EPROM-Compatible Process Base 

• CMOS Low Power Consumption - High-Volume Manufacturing 
- 10 mA Typical Active Current Experience 
- 50 µA Typical Standby Current • JEDEC-Standard Pinouts 
- O Watts Data Retention Power - 32-Pin Cerdip 

• Integrated Program/Erase Stop Timer - 32-Lead PLCC 
(See Packaging Spec., Order #231369) 

Intel's 28F256A CMOS flash memory offers the most cost-effective and reliable alternative for read/write 
random access nonvolatile memory. The 28F256A adds electrical chip-erasure and reprogramming to familiar 
EPROM technology. Memory contents can be rewritten: in a test socket; in a PROM-programmer socket; on
board during subassembly test; in-system during final test; and in-system after-sale. The 28F256A increases 
memory flexibility, while·contributing to time and cost savings. 

The 28F256A is a 256-kilobit nonvolatile memory organized as 32,768 bytes of 8 bits. Intel's 28F256A is 
offered in 32-pin plastic dip and 32-lead PLCC. Pin assignments conform to JEDEC standards. 

Extended erase and program cycling capability is designed into Intel's ETOX™ II (EPROM Tunnel Oxide) 
process technology. Advanced oxide processing, an optimized tunneling structure, and lower electric field 
combine to extend reliable cycling beyond that of traditional EEPROMs. With the 12.0V Vpp supply, the 
28F256A performs a minimum of 10,000 erase and program cycles well within the time limits of the Quick
Pulse Programming™ and Quick-EraseTM algorithms. 

Intel's 28F256A employs advanced CMOS circuitry for systems requiring high-performance access speeds, 
low power consumption, and immunity to noise. Its 120 ns access time provides no-WAIT-state performance 
for a wide range of microprocessors and microcontrollers. Typical standby current of 50 µA translates into 
power savings when the device is deselected. Finally, the highest degree of latch-up protection is achieved 
through Intel's unique EPI processing. Prevention of latch-up is provided for stresses up to 100 mA on address 
and data pins, from -1V to Vee + 1V. 

With Intel's ETOX II process base, the 28F256A levers years of EPROM experience to yield the highest levels 
of quality, reliability, and cost-effectiveness. 

Intel Corporation assumes no responsibility for the use of any circuitry other than circuitry embodied in an Intel product. No other circuit patent 
licenses are implied. Information contained herein supersedes previously published specifications on these devices from Intel. October 1990 
©INTEL CORPORATION, 1990 Order Number: 290243'-003 
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SM28F001AX 
1 MBYTE {512K x 16) CMOS FLASH SIMM 

• High-Performance • Standard 80-Pin lnsertable Module 
- 120 ns Maximum Access Time - 0.050 Centerline Lead Spacing 
-16.67 MB/s Read Transfer Rate - Upgrade Path through 128M bytes 

• 10,000 Rewrite Cycles Minimum/ • Hardware Presence Detect 
Component • Command Register Architecture for 

• Flash Electrical Chip-Erase Microprocessor /Microcontroller 
- 1 Second Typical Chip-Erase Compatible Write Interface 

• 16 µs Typical Word Write • Noise Immunity Features 
- Up to 1 Mb/s Write Transfer Rate - ± 10% Vee Tolerance 

• Inherent Non-volatility - Maximum Latch-Up Immunity 

- No Batteries or Disk Required for Through EPI Processing 

Back-up • 12.0V ± 5% Vpp 
- OW Data Retention Power • Integrated Program/Erase Stop Timer 

• CMOS Low Power Consumption • ETOX™ II Nonvolatile Flash 
- 20.3 mA Typical Active Current Technology 
- 0.4 mA Typical Standby Current - High-Volume Manufacturing 

Experience 

Intel's SM28F001AX flash SIMM (Single In-Line Memory Module) is targeted at high-density read/write non
volatile memory. The SM28F001 AX enables you to optimize board space; to offer incremental memory expan
sion similar to today's DRAM; and to assure continued access to today's and tomorrow's surface-mount 
technologies. Intel's SM28F001 AX offers a reliable sold-state alternative for mass storage. The flash memory 
module is also ideal for high performance code and data storage as well as data recording and accumulation. 

The SM28F001 AX, composed of eight 1 Mb flash memories in plastic leaded chip carrier (N28F010), is 
organized as 524,288 words of 16 bits. The PLCCs are mounted, four to a side, together with 0.1 µF decou
pling capacitors on an 80-pin standard, low-profile module. 

Extended erase and program cycling capability is designed into Intel's ETOXTM II (EPROM Tunnel Oxide) 
process technology. Advanced oxide processing, an optimized tunneling structure, and lower electric field 
combine to extend reliable cycling beyond that of traditional nonvolatile memory. 

Intel's SM28F001AX flash SIMM employs advanced CMOS circuitry for systems requiring high-performance 
access speeds, low power consumption, and immunity to noise. Its 120 ns access time provides no WAIT 
state performance for a wide range of microprocessors and microcontrollers. Maximum standby current of 
0.8 mA translates into power savings when the memory module is deselected. Finally, the highest degree of 
latch-up protection is achieved through Intel's unique EPI processing. Prevention of latch-up is provided for 
stresses up to 100 mA on address and data pins, from -1V to Vee + 1V. 

Intel Corporation assumes no responsibility for the use of any circuitry other than circuitry embodied in an Intel product. No other circuit patent 
licenses are implied. Information contained herein supersedes previously published specifications on these devices from Intel. October 1990 
©INTEL CORPORATION, 1990 Order Number: 290244-004 
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27C040 
·4M (512Kx 8) CHMOS EPROM 

• Fast Programming • JEDEC Approved EPROM Pinout 
-32-Pln DIP 
- Simple Upgrade from Lower 

- Quick-Pulse Prograr:nmingTM 
Algorithm 

Densities 

• Easy Upgrade Capability to 8 Mbit 
Density 

- Programming Time as Fast as 60 · 
Seconds 

• Versatile EPROM Features 
- CMOS and TTL Compatibility 
-Two Line Control 

• High-Performance 
-150 ns, ± 10o/o Vee 
- 50 mA Ice Active 

The Intel 27C040 is a 5V-only, 4,194,304-bit Erasable Programmable Read Only Memory, organized as 
524,288 words of 8 bits each. It is pin compatible with lower density DIP EPROMs (JEDEC) and provides for 
simple upgrade to 8 Mbits in the future. 

The 27C040 represents state-of-the-art 1 micron CMOS manufacturing technology while providing unequaled 
performance. Its 150 ns speed (T Acd offers no-wait-state operation with high performance CPUs in applica
tions ranging from numerical control to office automation to telecommunications. 

The 27C040 is equally at home in both a TTL or CMOS environment. It programs as fast as 60 seconds using 
Intel's industry leading Quick-Pulse Programming algorithm. 

v cc 0-0 ----; .. ~ 

GND 00----..... .,~ 

VppO .. 

Ao-A1a 
ADDRESS 

INPUTS 

OUTPUT ENABLE 
CHIP ENABLE 

AND 
PROG LOGIC 

y 
DECODER 

x 
DECODER 

.. 
• • • • 

DATA OUTPUTS 
Oo-01 

OUTPUT BUFFERS 

Y-GATING 

4, 194,304-BIT 
CELL MATRIX 
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Intel Corporation assumes no responsibility for the use of any circuitry other than circuitry embodied. in an Intel product No other circuit patent 
licenses are implied. Information contained herein supersedes previously published specifications. on these devices from Intel. September 19.90 
© INTEL CORPORATION. 1990 Order Number: 290239-002 
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27C400 
4M (256K x 16 or 512K x 8) CHMOS EPROM 

• Word-Wide or Byte-Wide Configurable 

• 4M 40-Pin Mask ROM Compatible 
- 40-Pin CERDIP Package 

• Low Power Dissipation 
- 50 mA Max Active @ 5 MHz 
-100 µA Max Standby 

• High Performance 
- 150 ns Maximum Access Time 
-Vcc=5V±10% 

• Quick-Pulse Programming™ Algorithm 
- Programming as Fast as 28 Seconds 

• UV Erasable 

Intel's 27C400 is a 5V-only, 4, 194,304 bit, Erasable Programmable Read Only Memory. It employs advanced 
CHMOS* 111-E circuitry for systems requiring low power, high speed performance and noise immunity. 

The device is organized as 262, 144 words of 16 bits or 524,288 bytes of 8 bits through use of a byte enable 
switch on pin 31. The 27C400 is pinout and functionally compatible with 40-pin 4M Mask ROMs, providing a 
solution for both prototyping and production applications. 

The 27C400 is offered in a ceramic DIP package. The UV-erasable CERDIP package facilitates fast time-to
market in minimum quantities with migration to mask ROMs for volume production. The Quick-Pulse Program
ming algorithm provides fast, reliable programming. 
'CHMOS is a patented process of Intel Corporation. 
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Intel Corporation assumes no responsibility for the use of any circuitry other than circuitry embodied in an Intel product. No other circuit patent 
licenses are implied. Information contained herein supersedes previously published specifications on these devices from Intel. September 1990 
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27C240 
4M (256K x 16) CHMOS EPROM 

• Fast Programming • JEDEC Approved EPROM Pinout 
-40-Pin DIP 

• Versatile EPROM Features 

- Quick-Pulse ProgrammingTM 
Algorithm 

- CMOS and TTL Compatibility 
- Two Line Control 

• High-Performance 
-170 ns ± 10% Vee 
- 50 mA Ice Active 

- Programming Times as Fast as 30 
Seconds 

Intel's 27C240 is a 5Vonly, 4,194,304-bit Erasable Programmable Read Only Memory, organized as 262,144 
words of 16 bits each. It provides for a simple upgrade from 1 and 2 Mbits. 

The 27C240 represents state-of-the-art 1 micron CMOS manufacturing technology while providing unequaled 
performance. Its 170 ns speed (tAcd optimizes operation with high performance CPUs in applications ranging 
from numerical control to office automation to telecommunications. 

The 27C240 is equally at home in both a TTL or CMOS environment. And like Intel's other high density 
EPROMs, the 27C240 programs quickly using Intel's industry leading Quick-Pulse Programming™ algorithm. 

CHMOS is a patented process of Intel Corporation. 
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27C020 
2M (256K x 8) CHMOS EPROM 

• JEDEC Approved EPROM Pinouts 
-32-Pin DIP, 32-Pin PLCC 
- Simple Upgrade from Lower 

Densities 

• Complete Upgrade Capability to Higher 
Densities 

• Versatile EPROM Features 
- CMOS and TTL Compatibility 
- Two Line Control 

• Fast Programming 
- Quick-Pulse ProgrammingTM 

Algorithm 
- Programming Time as Fast as 30 

Seconds 

• High-Performance 
-150 ns, ± 10% Vee 
- 30 mA Ice Active 

• Surface Mount Packaging Available 
- Smallest 1 Mbit Footprint in SMT 

Intel's 27C020 is a 5V-only, 2,097,152-bit Erasable Programmable Read Only Memory, organized as 262,144 
words of 8 bits each. It is pin compatible with lower density DIP EPROMs (JEDEC) and provides for simple 
upgrades to 8 Mbits in the future in both DIP and PLCC. 

The 27C020 represents state-of-the-art 1 micron CMOS manufacturing technology while providing unequaled 
performance. Its 150 ns speed (tAccl offers no-wait-state operation with high performance CPUs in applica
tions ranging from numerical control to office automation to telecommunications. 

Intel offers two DIP profile options to meet your prototyping and production needs. The windowed ceramic DIP 
(CERDIP) package provides erasability and reprogrammability for prototyping and early production. Once the 
design is in full production, the plastic DIP (PDIP) one-time programmable part provides a lower cost alterna
tive that is well adapted for auto insertion. 

In addition to the JEDEC 32-lead DIP package, Intel also offers a 32-lead PLCC version of the 27C020. This 
one-time-programmable surface mount device is ideal where board space consumption is a major concern or 
where surface mount manufacturing technology is being implemented across an entire production line. 

The 27C020 is equally at home in both a TTL or CMOS environment. It programs as fast as 30 seconds using 
Intel's industry leading Quick-Pulse Programming algorithm. 
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:f INTEL CORPORATION, 1990 Order Number: 290226·003 

©IC MASTER 1991 When contacting suppliers, say you saw it in IC MASTER 3493 

Qi -c 



27C220 
2M (128K x 16) CHMOS EPROM 

• JEDEC Approved EPROM Pinouts • Fast Programming 
-40-Pin DIP - Quick-Pulse ProgrammingTM 
- 44-Pin PLCC Algorithm 

• Versatile EPROM Features - Programming Times As Fast As 

- CMOS and TTL Compatibility 15 Seconds 

- Two Line Control • Surface Mount Packaging Available 

• High-Performance • Complete Upgrade to Higher Densities 
-150 ns ± 10% Vee 
- 50 mA Ice Active 

Intel's 27C220 is a 5V only, 2,097, 152-bit Erasable Programmable Read Only Memory. Organized as 131,072 
words of 16 bits each. It is pin compatible with Intel's 1 Mbit 27C21 O and provides for a simple upgrade to 
4 Mbits in the future. 

The 27C220 represents state-of-the-art 1 micron CMOS manufacturing technology while providing unequaled 
performance. Its 150 ns speed (tAcd offers no-wait-state operation with high performance CPUs in applica
tions ranging from numerical control to office automation to telecommunications. 

Intel offers two DIP profile options to meet your prototyping and production needs. The windowed ceramic dip 
(CERDIP) package provides erasability and reprogrammability for prototyping and early production. Once the 
design is in full production, the plastic dip (PDIP) one-time programmable part provides a lower cost alternative 
that is well adapted for auto insertion. 

In addition to the JEDEC 40-pin DIP package, Intel also offers a 44-lead PLCC version of the 27C220. This 
one-time-programmable surface mount device is ideal where board space consumption is a major concern or 
where surface mount manufacturing technology is being implemented across an entire production line. 

The 27C220 is equally at home in both a TTL or CMOS environment. And like Intel's other high density 
EPROMs, the 27C220 programs quickly using Intel's industry leading Quick-Pulse Programming algorithm. 
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27C210 
1M (64K x 16) CHMOS EPROM 

• JEDEC Approved EPROM Pinouts 
-40-Pin DIP 
- 44-Pin PLCC 

• Complete Upgrade to Higher Densities 

• Versatile EPROM Features 
- CMOS and TTL Compatibility 
- Two Line Control 

• High-Performance 
-120 ns ± 10% Vee 
- 50 mA Ice Active 

• Fast Programming 
- Quick-Pulse ProgrammingrM 

Algorithm 
- Programming Times As Fast As 

8 Seconds 

Intel's 27C210 is a 5V only, 1,048,576-bit Erasable Programmable Read Only Memory, organized as 65,536 
words of 16 bits each. Its standard pinouts provide for simple upgrades to 4 Mbits in the future. 

The 27C210 represents state-of-the-art 1 micron CMOS manufacturing technology while providing unequaled 
performance. Its 120 ns speed (tAcd offers no-wait-state operation with high performance CPUs in applica
tions ranging from numerical control to office automation to telecommunications. 

Intel offers two DIP profile options to meet your prototyping and production needs. The windowed ceramic dip 
(CERDIP) package provides erasability and reprogrammability for prototyping and early production. Once the 
design is in full production, the plastic dip (PDIP) one-time programmable part provides a lower cost alternative 
that is well adapted for auto insertion. 

In addition to the JEDEC 40-pin DIP package, Intel also offers a 44-lead PLCC version of the 27C210. This 
one-time-programmable surface mount device is ideal where board space consumption is a major concern or 
where surface mount manufacturing technology is being implemented across an entire production line. 

The 27C210 is equally at home in both a TTL or CMOS environment. And like Intel's other 1 Mbit EPROMs, 
the 27C210 programs quickly using Intel's industry leading Quick-Pulse Programming algorithm. 
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27C010 
1M (128K x 8) CHMOS EPROM 

• JEDEC Approved EPROM Pinouts 
- 32-Pin DIP, 32-Pin PLCC 

• Fast Programming 
- Quick-Pulse ProgrammingTM 

Algorithm - Simple Upgrade from Lower 
Densities - Programming Time as Fast as 15 

• Complete Up.grade Capability to Higher 
Densities 

Seconds · 

• High-Performance 
-120 ns, ± 10% Vee • Versatile EPROM Features 

- CMOS and TTL Compatibility 
-Two Line Control 

- 30 mA Ice Active 

• Surface Mount Packaging Available . 
- Smallest 1 Mbit Footprint in SMT 

Intel's 27C01 O is a 5V only, 1,048,576-bit, Erasable Programmable Read Only Memory, organized as 129,536 
words of 8 bits. It is pin compatible with lower density DIP EPROMs (JEDEC) and provides for simple upgrades 
to 8 Mbits in the future in both DIP and PLCC. · 

The 27C010 represents state-of-the-art 1 micron CHMOS manufacturing technology while providing un
equaled performance. Its 120 ns speed (tAcd offers no-wait-state operation with high performance CPUs in 
applications ranging from numerical control to office automation to telecommunications. 

Intel offers two DIP profile options to meet your prototyping and production needs. The windowed ceramic DIP 
(CERDIP) package provides erasability and reprogrammability for prototyping ahd early production. Once the 
design is in full production, the plastic DIP (PDIP) one-time programmable part provides a lower cost alterna
tive that is well adapted for auto insertion. 

In addition to the JEDEC 32-pin DIP package, Intel also offers a 32-lead PLCC version of the 27C010. This 
one-time-programmable surface mount device is ideal where board space consumption is a major concern or 
where surface mount manufacturing technology is being implemented across an entire production line. 

The 27C010 is equally at home in both a TIL or CMOS environment. It programs as fast as 15 seconds using 
Intel's industry leading Quick-Pulse Programming algorithm. 
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27C100 
1M (128K x 8) CHMOS EPROM 

• Pin Compatible with 28-Pin 1 Mbit • High Performance 
MASK ROM - ±10% Vee 

• Low Power Consumption - 120 ns Maximum Access Time 

- 30 mA Max. Active • Quick-Pulse Programming™ Algorithm 
- 100 µA Max. Standby - Programming as Fast as 15 Seconds 

• CMOS and TTL Compatibility • 32-Pin CERDIP and PDIP Packages 

Intel's 27C100 is a 5V-only, 1,048,576 bit, Erasable Programmable Read Only Memory organized as 131,072 
bytes of 8 bits. It employs advanced CHMOS* Ill E circuitry for systems requiring low power, high speed 
performance and noise immunity. This device is pin compatible with 28-pin 1 Mbit MASK ROMs. 

The 27C1 OO's 120 ns speed (tAcd offers no-wait-state operation with high-performance CPUs in applications 
ranging from numerical control to office automation and telecommunications. The 27C100 is equally at home 
in both TTL and CMOS environments. 

Intel offers two DIP profile options to meet your prototyping and production needs. The windowed ceramic DIP 
(CERDIP) package provides erasability and reprogrammability for prototyping and early production. Once the 
design is in full production, the plastic DIP (PDIP) one-time programmable part provides a lower cost alterna
tive that is well adapted for auto insertion. This EPROM solution is particularly well-suited for "Just-In Time" 
code customization to meet specific geographic or application needs in your product line. The Quick-Pulse 
Programming™ Algorithm provides fast, reliable programming. · 

*CHMOS is a patented process of Intel Corporation. 
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27C011 
PAGE-ADDRESSED 1M (8 x 16K x 8) EPROM 

Paged Organization • Automatic Page Clear 
- Reduced Physical Address - Resets to Page O on Power-Up and 

Requirement On Demand with RST Signal 

Compatible with 28-Pin JEDEC EPROMs • High-Performance 
-Single-Trace Modification for - 200 ns Access Time 

Retrofitting 27128-Based Designs - Low 30 mA Active Power 

No-Hardware-Change Upgrades • Standard EPROM Features 
-Drop-In 27513 Replacement - TTL Compatibility 

Fast Programming - Two Line Control 

- Quick-Pulse ProgrammingTM - inteligent Identifier™ for Automated 

Algorithm Programming 

- Programming Time as Fast as • Smallest Megabit DIP Package 
15 Seconds - 28-Pin DIP, Minimal Footprint without 

Address/Data Multiplexing 

The Intel 27C011 is a 5V-only, 1,048,576-bit Erasable Programmable Read Only Memory. It is organized as 8 
pages of 16K 8-bit words. Its pin-compatibility with byte-wide JEDEC EPROMs allows retrofitting existing 
designs to the greater storage capacity afforded by the page-addressed organization. Its 16 K-byte physical 
address space requirement allows the 27C011 to be utilized in address-constrained system designs. 

When a 28-pin DIP socket is configured for 27C64 or 27C128 EPROMs, it is easily retrofitted to the 27C011. 
By adding a WRITE ENABLE signal to pin 27 (DIP) (unused on 27C64 and 27C128), the 27C011 can be. used 
in an existing design. Thus, the 27C011 enables product enhancements via additional feature sets and firm
ware-intensive performance upgrades. 

The page-addressed organization allows the use of 28-pin DIP packages, the smallest megabit EPROM 
footprint with applicability to all microprocessors. This provides very efficient circuit board layouts. 

The 27C011 is part of a multi-product megabit ·EPROM family. The other members are standard-addressed 
byte-wide and word-wide versions, the 27C01 O and 27C210, respectively. The 27C010 is organized as 
128K x 8 in a 32-pin DIP package which is pin-compatible with JEDEC-standard 28-pin 512K EPROMs. The 
27C21 O is packaged in a 40-pin DIP with a 64K x 16 organization. 

The 27C011 has an automatic page clear circuit for ease of use of its paged organization. The page-select 
latch is automatically cleared to the lowest order page upon system power-up. The 27C011 also contains 
many industry-standard features such as two-line output control for simple interfacing and the inteligent Identi
fier™ feature for automated programming. It also can be programmed rapidly using Intel's Quick-Pulse Pro
gramming™ Algorithm. 

Intel Corporation assumes no responsibility for the use of any circuitry other than circuitry embodied in an Intel product. No other circuit patent 
licenses are implied. Information contained herein supersedes previously published specifications on these devices from Intel. September 1990 
©INTEL CORPORATION, 1990 Order Number: 290232-002 
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27C513 
PAGE-ADDRESSED 512K (4 x 16K x 8) 

UV ERASABLE PROM 

Paged Organization • 170 ns Access Time 
- Reduced Physical Address • Two Line Control 

Requirement 
- No Bank Switching Logic Needed • Low Power 

- 30 mA max. Active 
Software Carrier Capacity - 100 µA max. Standby 
Automatic Page Clear • Compatible with Industry Standard 
- Resets to Page O on Power Up and EPROM Pinouts 

On Demand with RST Signal -Direct 27128A Compatibility 
TTL and CMOS Compatible - 28-Pin Cerdip 

The Intel 27C513 is a 5V-only, 524,288-bit ultraviolet Erasable and Electrically Programmable Read Only 
Memory. It is organized as 4 pages of 16K 8-bit words. The 27C513's paged organization brings 64 Kbyte 
storage capacity to existing 128K EPROM-based designs and to popular 8-bit microprocessor or microcontrol
ler systems that have 64 Kbyte total addressing capability. The 27C513 provides an ideal means of quadru
pling current 16 Kbyte code space. 

The 27C513's large storage capability of 64 Kbytes and 170 ns access time enables it to function as a high 
density software carrier. Entire operating systems, diagnostics, high-level language programs and specialized 
application software can reside in a 27C513 EPROM directly on a system's memory bus. This permits immedi
ate microprocessor access and execution of software and eliminates the need for time-consuming disk ac
cesses and downloads. 

The 27C513 has an automatic page clear circuit for ease of use of the page-addressed organization. The 
page-select latch is automatically cleared to the lowest order page upon system power up. 

Two-line control and industry standard 28-pin packaging are features common to all Intel high-density 
EPROMs. This assures easy microprocessor interfacing and minimum design efforts when upgrading, adding, 
or choosing between nonvolatile memory alternatives. 

The 27C513 is manufactured using Intel's 1 micron CHMOS* 111-E technology. 

CHMOS is a patented process of Intel Corporation. 

Intel Corporation assumes no responsibility for the use of any circuitry other. than circuitry embodied in an Intel product. No other circuit patent 
licenses are implied. Information contained herein supersedes previously published specifications on these devices from Intel. September 1990 
I INTEL CORPORATION, 1990 ' Order Number: 290231-002 
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27C512 
512K (64K x 8) CHMOSEPROM 

• Software Carrier Capability • Low Power 

• 120 ns Access Time 

• Two-Line Control 

- 30 mA Max. Active 
- 100 µA Max. Standby 

• Fast Programming 
• lnt811gent Identifier™ Mode 

- Automated Programming Operations 
- Quick-Pulse ProgrammingTM 

Algorithm 
• CMOS and TTL Compatible - Programming Time as Fast as. ·a 

Seconds · 

The Intel 27C512 is a 5V-only, 524, 288-bit Erasable Programmable Read Only Memory (EPROM), organized 
as 65,536 words of 8 bits. Individual bytes are accessed in 120 ns. This ensures compatibility with high-per
formance microprocessors, such as the Intel 12 MHz iAPX. 286, allowing full speed operation without the 
addition of performance-degrading WAIT states. The 27C512 is also directly compatible with lntel~s 80C51 
family of micr:ocontrollers. 

The 27C512 enables implementation of new, advanced systems with firmware intensive architectures. The 
combination of the 27C512's high-density, cost-effective EPROM storage, and new advanced microproces- · 
sors t'laving megabyte addressing capability provides designers with opportunities to engineer user-friendly, 
high-reliability, high-performance systems. 

The 27C512's large storage capability of 64 K-bytes enables it to function as a high-density software carrier. 
Entire operating systems, diagnostics, high-level language programs and specialized application software can 
reside in a 27C512 directly on a system's memory bus. This permits immediate microprocessor access and 
execution of software and eliminates the-need for time-consuming disk accesses and downloads. ' 

Intel's Quick-Pulse Programming™ algorithm enables the 27C512 to be programmed as fast as eight seconds 
(plus programmer overhead). Programming equipment which takes advantage of the inteligent Identifier™ will 
electronically identify the EPROM and automatically program it using a superior programming method. 

Two-line control and JEDEC-approved, 28-pin packaging are standard features of the 27C512. This assures 
easy microprocessor interfacing and minimum design efforts when upgrading, adding, or choosing between 
nonvolatile memory alternatives. 

CHMOS is a patented process of Intel Corporation. 
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27C256 
256K (32K x 8) CHMOS EPROM 

• High Speed 
- 120 ns Access Time 

• Low Power Consumption 
- 100 µA Standby, 30 mA Active 

• Fast Programming 
- Quick-Pulse ProgrammingTM 

Algorithm 
- Programming Time as Fast as 4 

Seconds 

• EPI Processing 
- Maximum Latch-up Immunity 

• Simple Interfacing 
- Two Line Control 
- CMOS and TTL Compatible 

• Versatile JEDEC-Approved Packaging 
- Standard 28-Pin CERDIP 
- Compact 32-Lead PLCC 
- Cost Effective Plastic DIP 
(See Packaging Spec., Order # 231369) 

Intel's 27C256 is a 5V only, 262,144-bit Erasable Programmable Read Only Memory, organized as 32,768 
words of 8 bits. Its standard pinouts provide for simple upgrades to 512 Kbits in the future in both DIP and 
SMT. 

The 27C256 is ideal in embedded control applications based on advanced 16-bit CPUs. Fast 120 ns access 
times allow no-wait-state operation with the 12 MHz 80286. The 27C256 also excels in reprogrammable 
environments where the system designer must strike an optimal density/performance balance. For example, 
bootstrap and diagnostic routines run 1-wait-state on a 16 MHz 386™ microprocessor. 

Intel offers two DIP profile options to meet your prototyping and production needs. The windowed ceramic dip 
(CERDIP) package provides erasability and reprogrammability for prototyping and early production. Once the 
design is in full production, the plastic dip (PDIP) one-time programmable part provides a lower cost alternative 
that is well adapted for auto insertion. 

In addition to the JEDEC 28-pin DIP package, Intel also offers a 32-lead PLCC version of the 27C256. This 
one-time-programmable surface mount device is ideal where board space consumption is a major concern or 
where surface mount manufacturing technology is being implemented across an entire production line. 

The 27C256 is equally at home in both TTL and CMOS environments. The Quick-Pulse programming™ 
algorithm improves speed as much as 1 00 times over older methods, further reducing cost for system manu
facturers. 

Ycc-
GND
Vpp--

Ao-A,, { 
ADDRESS 

INPUTS 

OE,CE 
AND PROGRAM 

LOGIC 

y 
DECODER 

x 
DECODER 

DATA OUTPUTS 
Oo-01 

OUTPUT BUFFERS 

Y-GATING 

212,144 BIT 
CELL MATRIX 

Figure 1. Block Diagram 
290044-1 

Intel Corporation assumes no responsibility for the use of any circuitry other than circuitry embodied in an Intel product. No other circuit patent 
licenses are implied. Information contained herein supersedes previously published specifications on these devices from Intel. September 1990 
c INTEL CORPORATION, 1990 Order Number: 290044-010 

©IC MASTER 1991 When contacting suppliers, say you saw it in IC MASTER 3501 



Qi -c: 

87C257 
256K (32K x 8) CHMOS EPROM 

• CHMOS/NMOS Microcontroller and 
Microprocessor Compatible 
- 87C257-lntegrated Address Latch 
- Universal 28 Pin Memory Site, .2-line 

Control 

• Low Power Consumption 

• High Performance Speeds 
-150 ns Maximum Access Time 

• Noise Immunity Features 
- ± 10% Vee Tolerance 
- Maximum Latch-up Immunity 

Through EPI Processing 

• New Quick-Pulse ProgrammingTM 
Algorithm 

. - 4 Second Programming 

• 28-Pin Cerdip and 32-Lead PLCC 
Packages 
(See Packaging Spec., Order #231369) 

Intel's 87C257 EPROM is a 5V-only, 262, 144-t)it Erasable Programmable Read Only Memory, organized as 
32,768 words of 8 bits. It employs advanced CHMOS*lll-E circuitry for systems requiring low power, high 
speed performance, and noise immunity. The 87C257 is optimized for compatibility with multiplexed address/ 
data bus microcontrollers such as Intel's 16 MHz 8051- and 8096- families. 

The 87C257 incorporates latches on all address inputs to minimize chip count, reduce cost, and simplify 
design of multiplexed bus systems. The 87C257's internal address latch allows address and data pins to be 
tied directly to the processor's multiplexed address/data pins. Address information (inputs Ao-A14) is latched 
early in the memory-fetch cycle by the falling edge of the ALE input. Subsequent address information is 
ignored while ALE remains low. The EPROM can then pass data (from pins Oo-07) on the same bus during 
the last part of the memory-fetch cycle. 

The 87C257 is offered in ceramic DIP (CERDIP) and Plastic Leaded Chip Carrier (PLCC) packages. The 
CERDIP package provides flexibility in prototyping and R&D environments while the PLCC version is used in 
surface mount and automated manufacturing. The 87C257 employs the Quick-Pulse Programming™ Algo
rithm for fast and reliable programming. 

*CHMOS is a patented process of Intel Corporation. 
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27960CX 
PIPELINED BURST ACCESS 1M (128K x 8) CHMOS EPROM 

• Synchronous 4 Byte Data Burst Access • Pipelined Addressing for Optimal Bus 

• No Glue Interface to 80960CA Bandwidth on 80960CA 
- Next Addressing Overlaps Last Data 

• High Performance Clock to Data Out Byte 
- Zero Wait State Data to Data Burst 
- Up to 33 MHz 80960CA Performance • CHMOS 111-E for High Performance and 

Low Power 

• Asynch Microcontroller Reset Function - 125 mA Active, 30 mA Standby 
- Returns to Known State with High-Z - TTL Compatible Inputs 

Outputs • 1 Mbit Density Configures as 128K x 8 
- Upgrade Path to 512K x 8 

Intel's 27960CX is a 5V only, 1,048,576 bit, Erasable Programmable Read Only Memory, organized as 128K 
words of 8 bits. It is a member of a new family of high performance EPROMs with synchronous burst access. 

The 27960CX provides a no glue synchronous burst interface to the 80960CA bus. Internally the 27960CX is 
organized in 4 byte blocks, each byte is accessed sequentially. The internal state machine is factory config
ured to generate either 1 or 2 wait-states between the address and first data byte. High performance outputs 
provide zero wait-state data to data accesses at clock frequencies up to 33 MHz. 

Pipelining capability allows addresses to overlap previous data, further optimizing bus bandwidth in 80960CA 
applications. An asynchronous microcontroller RESET feature puts the outputs in the high impedance state 
and takes the internal state machine to a known state where a new burst access can begin. 

The 27960CX is available in either 44-lead Cerquad (reprogrammable) or PLCC packages. Cerquad allows for 
code changes in the R & D environment while PLCC provides optimum cost effectiveness during production. 
Two No Connects (NC) on the package allow for an upgrade to 4 Mbits (512K x 8). 

The 27960CX is manufactured on Intel's 1 micron CHMOS 111-E technology. The Quick-Pulse Programming™ 
algorithm provides fast, reliable programming with throughput under 1 7 seconds for optimized equipment. 

'CHMOS 1s a Patentented Process of Intel Corporation. 
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27960KX 
BURST ACCESS 1M (128K x 8) CHMOS EPROM 

• Synchronous 4-Byte Data Burst Access 

• Simple Interface to the 80960KA/KB 

• High Performance Clock to Data Out 
- Zero Wait State Data-to-Data Burst 
- Supports 16, 20 and 25 MHz 

80960KA/KB Devices 

• Asynch Microcontroller Reset Function 
- Returns to Known State with High Z 

Outputs 

• CHMOS* 111-E for High Performance and 
Low Power 
-125 mA Active,,30 mA Standby 
- TTL Compatible Inputs 

• 1 Mbit Density Configures as 128K x 8 
- Upgrade Path to 512K x 8 

Intel's 27960KX is a 5V only, 1,048,576 bit, Erasable Programmable Read Only Memory, organized as 128K 
words of 8 bits. It is a member of a new family of high performance EPROMs with synchronous burst access. 

The 27960KX provides a simple synchronous burst interface to the 80960KA/KB bus. Internally the 27960KX 
is organized in 4 byte blocks, in which each byte is accessed sequentially. The internal state machine is factory 
configured to generate either 1 or 2 wait-states between the address and first data byte. High performance 
outputs provide zero wait-state data to data accesses at clock frequencies up to 25 MHz. 

An asynchronous microcontroller RESET feature puts the outputs in the high impedance state and takes the 
internal state machine to a known state where a new burst access can begin .. 

The 27960KX is available in either 44 lead Cerquad (reprogrammable) or PLCC packages. Cerquad allows for 
code changes in the R & D environment while PLCC provides optimum cost effectiveness during production. 
Two No Connects (NC) on the package allow for an upgrade to 4 Mbits (512K .x 8). 

j The 27960KX is manufactured on Intel's 1 micron CHMOS 111-E technology. The Quick-Pulse Programming™ 
c: algorithm provides fast, reliable programming with throughput under 17 seconds for optimized equipment. 

Cerquad is available in a socket only version. 

*CHMOS is a patented process of Intel Corporation. 
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i=T INTERNATIONAL CMOS 
TECHNOLOGY, INC. 

2125 Lundy Ave. 
San Jose CA 95131 
Tel (408) 434-0678 
Fax (408) 434-0688 

CMOS Serial EEPROMs 

Features 
• Advanced CMOS EEPROM Technology 

• Read/Write Non-volatlle Memory 
Single 5V supply operation 
(93C46, 93C46A, 93C56A, 93C66A) 
Extended Voltage supply operation 
(93CX46, 93CX56, 93CX66) 
Versatile easy-to-use serial data interface 

• Low Power consumption 
3mA to 4mA max Active 

- 1 mA max Standby, TTL interface 
- 50/lOOµA max Standby, CMOS interface 

• Speclal Features 
Automatic-erase write instruction 
Ready/Busy status signal 
Hardware/software controlled write protec
tion 

• Ideal For Low-Density Data Storage 
Low cost, space-saving, 8-pin package 
(Plastic/Ceramic DIP and SOS packaging) 
Interfaces with popular microcomputers 
(ie., COP4XX, 8048, 8049, 8051, 8096, 
6805, 6801, TMS1000, ZS) 
Commercial, industrial, military versions 

• Appllcatlon Versatlllty 
Alarms, Electronic Locks, Appliances, 
Tenninals, Smart Cards, Robotics, 
Meters, Telephones, Tuners, etc 
Extended-voltage operation is ideal for 
battery-powered applications. 

• Rellablllty 
10,000 and 100,000 erase/write CY.Clas 
Over 40 year data retention (at 55°C) 

General Description 
The ICT EEPROMs are serial read/write, non
volatile memory device fabricated using an ad
vanced CMOS EEPROM technology. Its 1,024, 
2,048, and 4,096 bits of memory are organized into 
64 registers each. Each register is individually ad
dressable for serial read or write operations. Aver
satile serial interface consisting of chip select, 
clock, data-in and data-out, can easily be controlled 
by popular microcomputers (ie., COP4XX, 8048, 
8049, 8051, 6805, 6801, TMS1 OOO,Z8) or standard 
microprocessors. The extended voltage operation 
of the 93CX46, 93CX56, and 93CX66 allow opera
tion with true CMOS microcontrollers. 

Low power consumption, low cost, and space ef
ficiency make the ICT serial EEPROMs an ideal 
candidate for high volume, low density data storage 
applications. Special features include: automatic
erase write instruction, ready/busy status signal, 
hardware controlled write protection, and ultra-low 
standby power mode when deselected (CS low). 
Additionally, the serial EEPROMs offers functional 
compatibility with existing NMOS and CMOS serial 
EEPROMs. All versions are designed for applica
tions requiring 10,000or100,000 erase/write cycles 
per register over the extreme temperature range, 
and 40 years of data retention at 55°C. 

DIP/SOS Package CS[]8 Vee Connection Diagrams 

SK 2 1 NC 
DI 3 6 PE 

DO 4 s GND 

Pin Names 
CS • Chip Select 
SK • Serial Data Clock 
DI • Serial Data Input 
DO • Serial Data Output 
PE .. Program Enable 
GND .. Ground 
Vee Power Supply 

Voltage 
5V 
5V 
5V 
5V 

CMOS 
µ-computer 

CLOCK 

PORT l ._~:-~_A_~~-L-EC-T-t 
DATA OUT 

VOLTAGE 
DElECTION 
CIRCUITRY 
(OPTIONAL) 

l 
SK 

PE 

cs ICT 
DI SERIAL 

DO 
EEPROM Part Number 

93C46 
93C46A 
93C56A 
93C66A 
93CX46 
93CX56 
93CX66 

Density 
1K-bits 
1K-bits 
2K-bits 
4K-bits 
1K-bits 
2K-bits 
4K-bits 

2.5V-6.0V 
2.5V-6.0V 
2.5V-6.0V 

Interfacing ICT Serlal EEPROMs 

©1990 International CMOS Technology, Inc. All rights reserved. 
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CMOS High-Speed PROMs and EPROMs 

PROM Features 

• High Speed CMOS PROM Technology 
- 35-55ns access tinies 

• Low Power Consumption 
- Less than 1/3 power of bipolar devices 
- Special standby mode (27CX321/322) 

• TTL~patlble 110 

• Bipolar PROM replacement 
- Pin-compatible with Bipolar PROMs 
- 300-mil and 600-mil 24-pin packages 

• Commercial and Industrial Versions 

• Reprogrammablllty 
Adds convenience, reduces costs 
Windowed package for UV erasure 

- Allows 100% factory testing 

PROM General Description 
1crs CMOS high-speed PROMS provide a low
power reprogrammable alternative to bipolar fuse-
1 ink PROMs. Available in both 600mil 
(27CX641/321) and 300mil (27CX642/322) pack
ages, these devices are pin/socket-compatible with 
many popular bipolar PROMs. 

These memories are designed in an advanced 
CMOS EPROM technology and use differential 
memory cell techniques to provide access times 
comparable to high-speed bipolar PROMs (as fast 
as 35ns) with a significant improvement in power 
consumption. Reprogrammability not only adds 
convenience and reduces development and field 
retrofit costs, but enhances factory testability, allow
ing for 1000/c. field programmability and function. 

PROM Pin Configurations 
27CX322/642 (300mil) 27CX321/641 (600mil) 

A7 1 24 Vee A7 1 24 Vee 
A6 AS A6 2l A8 
A5 A9 A5 22 A9 
A4 4 A10 A4 21 A10 
AJ ~/CS AJ 211 ~/CS Q: A2 A11 A2 • A1t 
Al CS2/A12 Al CS2/A12 1 
AO 07 AO I 17 07 
00 06 00 ' II 06 
01 15 05 01 IG IS 05 
02 04 02 II 14 04 

GND 03 GND 12 13 03 

EPROM Features 
• High Speed CMOS EPROM Technology 

- 35-70ns access times 

• Low Power Consumption 
- 90mA Ice Active 
- 1 mA Ice CMOS Standby 

• TTL·Cmompatlble 110 

• JEDEC-Stanc:lard Pin Compatibility 
- Pin-compatible upgrades through SM-bits 
- 600-mil 2S-pin and 32-pin packages 

• Auto Select Mode Feature 

• Reprogrammablllty 
- Adds convenience, reduces costs 

Windowed package for UV erasre 
- Allows 100% factory testing 

EPROM General Description 
The high-speed and high-density EPROMs are 
Ideal for operation with fast 16-bit and 32-bit 
microprocessors, eliminating the necessity of wait 
states without using cashe static RAM. Available in 
JEDEC-standard 2S-pin and 32-pin packages, the 
27CX256 and 27CX01 O allow pin-compatible 
upgrades through SM-bit EPROMS with minimal or 
no hardware changes. 

The 27CX256 and 27CX010 are designed using ad
vanced CMOS EPROM technology which provides 
ultra-fast access times (35-70ns max) and a low ac
tive power consumption (90mA max). The power 
consumption is further reduced (1 mA max) with its 
special CMOS standby mode~ when pin CE is 
deselected. 

· EPROM Pin Configuration 
27CX256 (600mil) 27CX010 (600mil) 

I/PP 1 32 vcc 
A18 2 31 ll'lllJ 

YCC A15 3 30 NC 
A14 A12 4 29 A14 
A13 A7 5 28 A13 
All AB 8 27 AB 
A9 AS 

7 028 
A9 A11 A4 11 25 All II'. AJ 9 24 ClE 

~o lilrliJ A2 10 23 ~o 
07 A1 11 22 
08 AO 12 21 07 
05 00 13 20 08 
04 01 14 19 05 
OJ 02 15 18 04 

GND 18 17 03 

©1990 International CMOS TechnolOQV, Inc. All ri!:lhts reserved. 
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PEEL TM Family of EEPLDs 
PEEL™ devices (Programmable Electrically Erasable Logic 

.devices), combine CMOS and EEPROM technologies to offer an 
attractive alternative to early-generation PLOs. PEEL devices 
eliminate PLO design tradeoffs by providing a balance of features 
most needed by logic designers today. 

•PEEL CMOS Performance provides lower power consumption, 
lower operating temperature, and higher reliability than bipolar 
PL Os. 

• PEEL Architectural Flexlblllty allows a few PEEL devices to 
replace over 40 different PLO architectures, simplifying inventory 
management. Enhancements, including more product terms, in 
dependent output enables, and a 12-configuration 1/0 macrocell 
make it possible to put more logic in each package. 

• PEEL Ease of Design is provided by ICrs free PEEL develop
ment software, a low cost PEEL development system (POS-1) 
and support from popular programmers. 

PEEL18CV8 PEEL22CV10(Z)IPEEL20CG10 

l/CLK 
l/CLK Vee 

Vee 
I 2 1/0 

I 1/0 1/0 
1/0 1/0 
1/0 1/0 
1/0 19 1/0 
1/0 7 18 1/0 
1/0 17 1/0 
1/0 16 1/0 

I 1/0 15 1/0 
GND I 14 1/0 

GND 13 I 

:::::::::::: 

PEEL 18CV8-10/15120 20 10 8 8 12 

PEEL 1 BCVB-25/35 20 10 8 8 12 

PEEL20CG 1 OA-12/15 24 12 10 10 12 

PEEL20CG 10-20/25/35 24 12 10 10 12 

PEEL22CV20A· 12115 24 12 10 10 4/12 

PEEL22CV10-20/25/35 24 12 10 10 4112 

PEEL22CV10Z- 24 12 10 10 12 

20125/35 20 12 10 N/A NIA 

PEEL 153-30/35 24 12 10 NIA N/A 

PEEL173-15 20 12 10 NIA N/A 

PEEL253·30/35 24 12 10 NIA N/A 

PEEL273-15 24 12 10 NIA NIA 

• PEEL EE-Repr~rammablllty provides the convenience of in 
stant reprogramming for development. There is no waste, as with 
one-time-programmable PLOs, and no wait, as with UV-erasable 
PLOs. It also provides a risk-free reusable production inventory 
minimizing the impacts of programming changes or errors. 

•PEEL High Quality is a result of 100 percent testable PEEL tech 
nology. PEEL devices are shipped with a 50ppm Average Out 
going Quality Level (including programming and function) as 
compared to greater than 10, OOOppm with bipolar PLOs. 

• PEEL Cost Effectiveness because there are no hidden over 
head costs as with bipolar PLOs, such as program/lest yield loss, 
mUL multiple-device inventories, reject administration, and 
board and field failure rework. 

PEEL™ is a trademark of International CMOS Technology 

PEEL 153/PEEL253 PEEL 173/PEEL273 

I 1 Vee 
1 Vee 2 1/0 
2 1/0 J 1/0 
J 18 1/0 4 21 1/0 
4 1/0 5 1/0 
5 1/0 6 19 1/0 
6 1/0 7 18 1/0 

I 7 1/0 8 17 1/0 
I 8 1/0 9 16 1/0 

1/0 9 12 1/0 10 15 1/0 
GND 10 11 1/0 11 14 1/0 

GND 12 13 I 

AND 74 10/15/20 80+0.7/MHz 

AND 74 25/35 20+0.5/MHz 

AND 92 10/12115 100+0.51MHz 

AND 92 20/25/35 55+0.5/MHz 

AND 132 10/12115 100+0.5/MHz 

AND 132 20/25/35 55+0.5/MHz 

AND 132 20/25/35 55+0.5/MHz 

AND/OR 42110 30/35 35+1.0/MHz 

AND/OR 42110 15 60+0.5/MHz 

AND/OR 42110 30/35 35+0.5/MHz 

AND/OR 42110 15 60+0.5/MHz 

AND/OR 42110 30/35 35+1.0/MHz 

The PEEL22CV1 OZ offers a user-selectable "zero-power'' standby mode where Ice= 200µA 
© 1990 International CMOS Technology, Inc. All rights reserved. 
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TM 

PA7024 and PA7040 PEEL Arrays 
CMOS Programmable Electrically Erasable Logic Arrays 

Features 
User-Configurable High Density Logic Arrays 

Create multi-level 1/0-buried logic circuits 
- 24/40 pin packages (PA7024/PA7040) 
- Over 80/96 sum-of-products functions 
- 1200/1700 gate equivalency 

CMOS EE-Technology 
- Low power, ICC=100-120mA+0.5mA/MHz 
- Reprogrammable in plastic package 
- Low risk inventory, superior factory testing 

High Perfonnance 
Wide-gate functions in single level delays 
tpd= 13ns (internal), 20ns (external) 

- Freq= up to 58.8MHz 

Flexible Architecture 
Input registers and latches 

- 110 buried D, T and JK registers with 
independent clock, preset and reset 

- Separate output enables per 1/0 

Logic Integration and Customization of: 
- PLDs, SSl/MSI, random logic, decoders, 

encoders, muxs, comparators, shifters, 
counters, state machines, etc. 

Simplified Development Methodology 
Predictable symmetrical timing, no routing 

- Complete support with PLACE Software 
and PEEL Development System from ICT 

General Description 
The PA7024 and PA7040 are a user-configurable 
high-density Programmable Electrically Erasable 
Logic (PEEL) Arrays for creating multi-level, 1/0-
buried, logic circuits. Designed in ICTs advanced 
1-micron CMOS EE-technology, the PA7024/40 
offer low power consumption, high speed perfor
mance, and reprogrammability in plastic packaging 
allowing superior factory testing and a low risk re
usable inventory. The PA7024/40s wide-gate ar
chitecture can implement complex combinatorial 
and sequential functions with-in single-level delays 
of 13nS (internal) and at clock rates of 58.8MHz. 

Flexible architectures offer; input reg/latches, 
buried D, T, or JK registers with independent clock, 
preset and reset,. and separate output enables. This 
versatility makes the PA7024 ideal for integrating 
SSl/MSI, multiple PLDs and customizing random 
l.ogic, decoders, muxs, comparitors, shifters, 
counters, state machines, etc .. Extensive signal in
terconnectivity makes all timing paths symmetrical, 
simplifying design with predictable performance 
and the elimination of gate-array-like routing. Com
plete development and programming support is 
provided by ICTs PACE Software and PEEL 
Development System . 

Tll Tll 
©1990 International CMOS Technology, Inc .. , PEEL and PLACE are trademarks of International CMOS Technology, Inc. 
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64K 

72K 

288K 

128K 

144K 

INTRODUCTION 

Integrated Silicon Solution, Inc., ISSI was founded in 1988 to design, manufacture, and market a 
family of ultra-high-performance CMOS Integrated Circuits. ISSI is committed to providing 
consistent, high-quality, state-of-the-art products to a world-wide customer base using advanced 
technologies. 

ISSl's first product offering was a family of high performance standard application CMOS 
STATIC RAMs. This family was designed with special consideration to those specifications, 
such as output enable and write pulse width, which optimize their use in high speed 
applications. The same is true of /SSl's family of CACHE MEMORY devices, designed to 
support high speed CISC (386/486, 68030/40) and RISC (860, 29000, R3000, and Sun) 
microprocessors. 

1991 will be an exciting year for ISSI. As well as expanding our offerings in the SRAM, Main 
Cache, and Secondary Cache areas, ISSI will be introducing EEPROM products to the 
marketplace. Our first devices will be Serial I/0 lK, 2K and 4K bit EEPROMs with the 
I Megabit and 4Megabit densities of our Flash EEPROM family following in late 1991. 

As a dynamic and growing company, ISSI prides itself in being at the leading edge of 
Semiconductor Technology. ISSI continues to rely on the partnerships formed with system 
designers and our valued customers to provide inputs and to assist our design and manufacturing 
team in developing useful products in a timely fashion. Together we feel we can help guarantee 
greater success for you and ISSI. · 

2 x2Kx 16 IS61C308 25,35,45 (44) L Nov/90 Direct17 interfaces with 
82C30 and 82C327 

4Kx 16 IS61C416 25,35,45 (44) L Nov/90 DirectlC iuterfaces with 
82385 ache Controller 

SK x 9 for parity IS61C89 20,25,30 (28) N, J * Hi§iqem! P.C. system 
app 1ca11ons 

16K x 18 for parity IS61C618 24,35 (52) L * Intel S~ific 486 
Secon Cache 

8Kx 16 2x4Kx 16 IS6iC816 25,35,45 (52) L Ql/91 DirectlC interfaces with 
82385 ache Controller 

2 x 4K x 18/8K x 18 IS61C818 25,35,45 (52) L Ql/91 DirectlC interfaces with 
82485 ache Controler 

Package Notes: (N) 300 Mil PDIP, (W) 600 Mil PDIP, (J) SOJ, (P) SOP, (L) PLCC, (SP) Small PDIP, and (SJ) Small SOIC. 

©IC MASTER 1991 When contacting suppliers, say you saw it in IC MASTER 3509 



16K 4Kx4 Commonl/O IS61C68 20,25 (20) N, J Now 

4Kx4 Common 1/0, Low Power IS61C68L 20,25 (20) N, J Now 

4Kx4 Common I/O, w/OE IS61C70 20,25 (22) N Now Very fast (OE) speeds 

4Kx4 Common I/O, w/OE, Low Power IS61C70L 20,25 (22) N Now 

2K x 8 Common IJO IS61C16 15,25,35 (24) N,J Q4/90 Designed to support 

2K x 8 Common I/O, Low Power IS61Cl6L 15,25,35 (24) N, J Q4/90 
Workstation applications 

16Kx 1 IS61C67 15,20,25 (20) N Q4/90 Used as parity for 16K x 4 

16Kx 1 Low Power IS61C67L 15, 20, 25 (20) N Q4/90 
chip set Cache application 

64K 8Kx8 Commonl/O IS61C64 15,20,25,30 (28) N, W, P, J Now Very fast (OE) speeds 

8Kx8 Common 1/0, Low Power IS61C64L 15,20,25,30 (28) N, W, P, J Now 

l 6K x 4 Common I/O IS61C66 15,20,25 (22) N Now 

16K x 4 Common I/O, Low Power IS61C66L 15,20,25 (22) N Now 

16K x 4 Common 1/0, w/OE IS61C88 15,20,25 (24) N, P,J Now 

16K x 4 Common 1/0, w/OE, Low Power IS61C88L 15,20,25 (24) N, P,J Now 

16K x 4Separate1/0, Read follows Write IS61C61 15,20,25 (28) N, J Now Fast Output Enable (tDOE) 

(/) l 6K x 4 Read follows Write, Low Power IS61C61L 15,20,25 (28) N, J Now 
for Cache applications. 

c 
0 16K x 4Separate1/0, Tristate IS61C62 15, 20,25 (28) N, J Now ·.;::::; 
::J 
0 16K x 4 Tristate, Low Power IS61C62L 15,20,25 (28) N, J Now 
(/') 

c 256K 32Kx8 IS61C256 20,25,35 (28) N, P, J Ql/91 0 g 
32K x 8 Low Power IS61C256L 20,25,35 (28) N, P, J Ql/91 U5 

"O 32Kx8 IS62C256 100 (28) w Now 
Q) 

«i 288K 32Kx9 IS61C259 20,25,35 (32) N, P, J Q3/91 ...... 
With Burst Mode - alternate O> 

Q) 
32K x 9 Low Power IS61C259L 20,25,35 (32) N, P, J Q3/91 source to IDT -..!: 

lMEG 128Kx 8 IS61C1024 25,35,45 (32) w Q3/91 
High Speed Applications 

128K x 8 Low Power IS61Cl024L 25,35,45 (32) w Q3/91 

128K x 8 Slow IS62C1024 70,85, 100 (32) w Ql/91 
Very Low Power Battery 

128K x 8 Slow, Low Power IS62Cl024L 70,85, 100 (32) w Ql/91 Backup Applications 

.. EEPROM 
EE- lK - Bit 3V to 5V IS93C46-3 (8) SP, SJ Now Available in Commercial, 

PROM 
lK-Bit IS93C46 

Industrial and Military 
(8) SP, SJ Now 

2K-Bit IS93C56 (8) SP, SJ Now Available in Commercial, 

4K-Bit IS93C66 (8) SP, SJ Ql/91 
Industrial and Military 

Notes: (-L) designator ideal for battery backup. Consult factory for special requests 

3510 When contacting suppliers, say you saw it in IC MASTER ©IC MASTER 1991 



4K X 4-BIT CACHE-TAG CMOS STATIC RAM 
FEATURES 
• Very High Speed - 12, 15, 20ns (Max.) 

• Fast output enable (tOE) for cache applications 

• CMOS Low Power Operation 

- 300 mW (Typical) Operating 

• TTL compatible interface levels 

• Single 5V power supply 

• Fully static operation-no clock refresh required 

• Three state outputs 

DESCRIPTION 
The ISSI IS61C1SO is a high-speed, low power 4096 words by 

4 bit static RAM. It is fabricated using ISSl's high performance CMOS 
double metal technology. This highly reliable process coupled with 
innovative circuit design techniques, yields access times as fast as 
12ns with low power consumption. 

Cycle Time and Compare Access Time are equal. The IS61C1 SO 
features an onboard 4 bit comparator that compares RAM contents 
and current input data. The result is an active high on the MATCH pin. 
All inputs and outputs of the IS61 C1 SO are TTL- compatible and the 
device operates from a single 5V supply. Fully static asynchronous 
circuitry is used, requiring no clocks or refreshing for operation. 

The IS61 C1 SO is packaged in a 22 pin, 300 mil plastic DIP 
package. 

BK X B - BIT CACHE TAG CMOS STATIC RAM 
FEATURES 
• Very High Speed - 20, 25, 30ns (Max.) 
• Fast output enable (tOE) for cache applications 
• Automatic power-down when chip is deselected 
• CMOS Low Power Operation 

- 500mW (Typical) Operating 
- 55mW (Typical) Standby 
- 25µW (Typical) Power-down 

• TTL compatible interface levels 
• Single 5V power supply 
• Fully static operation-no clock refresh required 
• Three state outputs 
• Two chip enables (CE1 and CE2 ) for simple 

memory expansion 
• Data retention as low as 2V for battery back-up] 

Designed to support OPTi chip sets S2C2S1 -
S2C381 - S2C4S1 on board FACT521A comparator 

DESCRIPTION 
The ISSI IS61CS1 is a very high speed cache address compara

tor sub-system consisting of a 65,536-bit static RAM organized as 
SK x S. Cycle Time and Compare Access Time are equal. The 
IS61 CS1 features an onboard S bit comparator that compares RAM 
contents and current input data. The result is an active Low on the 
MATCH pin. 

The IS61 CS1 is fabricated using ISSl's high performace, high
reliability technology. Address to compare and Data to compare 
access times as fast as 20ns. en 

When CE1 is high or CE2 is low (de-selected), the device § 
assumes a standby mode at which the power dissipation can be ·5 
reduced down to 25µW (typical) with CMOS input levels. ~ 

Easy memory expansion is provided by using two chip Enable c: 
Inputs, ~1 and CE2. The active low Write Enable (\i'Jt;) controls o g 
both writing and reading of the memory. 00 

The IS61CS1 ispackagedintheJEDECstandard2Spin,600mil -o 
DIP, the space saving 300mil DIP and SOP surface mount pack- a> 

~ ~~- 0 

2 
2 x 4K x 16, BK X 16 HIGH SPEED CMOS CACHE RAM c: 

FEATURES 
• High speed access time - 25, 35, 45ns (Max.) 
• Designed for S03S6 Cache system: 

25ns - 33MHz 
35ns - 25MHz 
45ns - 20MHz 

• Directly interfaces with S23S5 cache controller 
• All address pins are latched internally 
• TTL compatible inputs and outputs 
• Single 5V power supply 
• Operates as two 4K x 16 SRAMs with common 
addresses and data; also configurable as a single 
SK x 16 SRAM 

lnte rat 

DESCRIPTION 
The ISSI IS61 CS16 is fabricated by the double layer polysilicon, 

double layer metal CMOS technolgy. It is specifically designed to 
provide direct interface to the 80386 32-bit CPU and the 82385 
Cache controller in either the direct mapped or two-way set associa
tive mode. The configurations can be easily achieved by the (mode) 
pin. When the mode pin is held Low, the device functions as BK x 16. 
When the mode pin is held High, the device functions as 2 x 4K x16. 

In the SK x 16 mode, the OEA and OEB should be connected 
together externally, as the WEA and WEB are. The Bank A and Bank 
Bare selected by A12 address pin. 

In the dual 4K x 16 mode, the Bank A is controlled by the OEA 
, and WEA. The Bank B is controlled by the OEB and WEB. 

In either mode the CE is a global chip enable pin, while CSOand 
CS1control the lower and upper byte of read and write operations. 

The IS61 CS16 is operated by the single 5V power supply, is fully 
TTL compatible, and is packaged in the JEDEC standard 52 pin 
PLCC package. 

680 Almanor Avenue, Sunnyvale, California 94086 (408) 733-ISSI FAX (408) 245-ISSI 
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16K X 4 HIGH SPEED CMOS STATIC RAM 
FEATURES 
• Very High Speed - 15, 20, 25, 30 ns (Max.) 
• Fast output enable (tDOE) for cache applications 
• Automatic power-down when chip is deselected 
• CMOS Low Power Operation 

- 400mW (Typical) Operating 
- 55mW (Typical) TTL standby 
- 25µW (Typical) CMOS standby (L-version) 

• TTL compatible interface levels 
• Single 5V power supply 
• Fully static operation-no clock refresh required 
• Three state outputs , 
• Chip enable O'E for simple memory expansion 
• Data retention as low as 2V for battery back-up 

(L-version) 

DESCRIPTION 
The ISSI IS61C88 is a very high speed, low power, 16384 

words by 4 bit static RAM. The device is fabricated using ISSl's high 
performance CMOS double metal technology. This highly reliable 
process coupled with innovative circuit design techniques, yields 
access times as fast as 15ns with low power consumption. 

When CE is high the device assumes a standby with low power 
consumption mode at which the power dissipation can be reduced 
down to 25µW (typical) with CMOS input levels. 

Easl.!!lemory expansion is provided by using an active low Chip 
Enable, CE and three-state drivers. The IS61 C88 has an active low 
Output Enable (OE) feature. 

The IS61 C88 is packaged in the JEDEC standard 24 pin, 300 
mil DIP and SOJ surface mount packages. 

32K X 8 HIGH SPEED CMOS STATIC RAM 
FEATURES 
• High speed access time-25, 30, 35ns (Max.) 
• Fast output enable (tDOE) for cache applications 
• Low active power- 400mW (Typical) 
• Low standby power 

-10µW (Typical) CMOS standby (L-version) 
-55mW (Typical) TTL standby 

en • Fully static operation-no clock or refresh required 
§ • TTL compatible inputs and outputs 
+:: • 2V data retention for battery backup (L-version) 
:::> o • Single 5V power supply 

CJ) 

c: 
g 
U5 

DESCRIPTION 
The ISSI IS61 C256 is a high speed, low power, 32,768-word 

by 8-bit CMOS static RAM. It is fabricated using ISSl's high 
performance CMOS double metal technology. This highly reliable 
process coupled with innovative circuit design techniques, yields 
access times as fast as 25ns maximum. 

When CE is high (de-selected), the device assumes a standby 
mode at which the power dissipation can be reduced down to 1 OµW 
typical at CMOS input levels (L-version). 

Easy memory expansion is provided by using active low Chip 
Enable Inputs, and active low Output Enable Input. The active low 
Write Enable controls both writing and reading of the memory. 

The IS61C256 is pin compatible with other 32K X 8 SRAMs in 
the PDIP package. 

112SK X 8 HIGH SPEED CMOS STATIC RAM 

~FEATURES 
.:E • High speed access time-35, 45, 55ns (Max.) 

• Low active power-400mW (Typical) 
• Low standby power-50µW (Typical) CMOS standby 

(L-version) 
• Output enable and two chip enable inputs for ease 

in applications 
• Fully static operation-no clock or refresh required 
• TTL compatible inputs and outputs 
• 2V data retention for battery backup (L-version) 
• Single 5V (±10%) power supply 

DESCRIPTION 
The ISSI IS61C1024 is a high speed, low power, 

131,072-word by 8- bit CMOS static RAM. It is fabricated using ISSl's 
high performance CMOS double metal technology. This highly 
reliable process coupled with innovative circuit design techniques, 
yields higher performance and low power consumption devices. 

When CE1 is high or CE2 is low (de-select), the device assumes 
a standby mode at which the power dissipation can be reduced down 
to 50µW (typical) at CMOS input levels. 

Easy memory expansion is provided by using two Chip Enable 
Inputs, ~1 and CE2.The active low Write Enable controls both 
writing and reading of the memory. 

The 1$61C1024 is supplied in a 32 pin DIP package. 

680 Almanor Avenue, Sunnyvale, California 94086 (408) 733-ISSI FAX (408) 245-ISSI 
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TlleHnleger 
~CollqlilllJ' 

The KRUEGER COMPANY developed a 
patented process (the KRUEGER infrared 
process) to remove integrated circuits from PC 
boards without thermally damaging or degrad
ing them. After removal ICs are completely 
refurbished and the customer is provided a 
product as good as new. The KRUEGER proc
ess minimizes the rate of change of tempera
ture actually experienced by the silicon device. 
The refurbishment includes removal of oxida
tion, corrosion or contamination from the leads 
of the device, retinning the leads, straightening 
the leads and orienting the ICs in new antistatic 
tubes. EPROMs are cleaned and erased. Parts 
are sorted by commercial part number and 
manufacturer. Surface mount, DIP and ZIP 
packages are all routinely processed. DIP and 
ZIP packages with trimmed leads can be 
recovered as good usable parts for manual 
insertion into boards or sockets. 

The KRUEGER COMPANY has provided the 

1544 WEST MINERAL ROAD 
TEMPE, ARIZONA 85283 

(602) 820-5330 • (800) 245-2235 
FAX (602) 820-1707 

electronics industry with the benefits of the 
KRUEGER process in the form of high qual
ity refurbished ICs in two ways. 

1. The KRUEGER COMPANY offers a com
ponent retrieval service which enables the 
IC user to recover and reuse any IC or 
other component on existing PC boards. 
The KRUEGER COMPANY retrieval serv
ice offers the electronics industry a way to 
obtain needed parts at a small fraction of 
their cost and lead time while helping gain 
maximum value from obsolete boards. 

2. The KRUEGER COMPANY also obtains 
>c ro a. 

boards from which parts are retrieved, 5 
refurbished and made available to IC pur- C: 
chasers worldwide. The KRUEGER COM- ~ 
PANY maintains an inventory of 
refurbished ICs and may well be able to 
supply your immediate needs for any 
category of IC. 

Q) 
::I 

~ 

The list below is a typical example of parts commonly available from KRUEGER COMPANY. 

Dynamic RAMs PsuedoStatic RAMs EPROMs Processors/other 

511000 658128 65256 27210 68020 8088 
514256 27010 68010 8087 
41256 Static RAMs 27512 68000 8086 
41264 VIDEO 27256 68030 8085 
4464 62256 6288 27128 68882 8080 
4164 6264 4801 68766 68881 Z80 
4416 6116 2147 2764 80286 146818 
4116 2128 2148 2732 80186 48C02 
ALL MODES 6167 2149 2532 80287 16450 
AVAILABLE 6168 2114 2716 80386 8250 

2708 
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/' , 
Lansdale ' --

~ Semiconductor, Inc. 
2929 S. 48th St. Suite #2, Tempe, AZ 85282 -I\.. ..... Phone: (602) 438-0123 Fax: (602) 438-0138 

Lansdale manufactures older technology integrated circuits and has 
complete foundry facilities. Following is a summary of the current 
product line, showing the original manufacturer and product type. 

ORIGINAL MANUFACTURER PRODUCT PART NUMBER 

AMO Bioolar Djgjtal 2506 2905 2906 2915 
Bipolar PROM 0512 

HARRIS 
Quad Power Strobe 6600 
Monolithic Diode 0168, 0186 0410, 0104, 0198 
B~larPROM 7600 Series 
Microprocessor 8080A 

INTEL Peripherals 8200 Series 
Octal 8282,8283,8286,8287 
SUHL/TTL 400/500 Series 
HTL 660T Series 
RTL 0001900 Series 
DTL 830/930 Series 
SUHL/TTL II 2000/2100 Series 
TTL Ill 3000/3100 Series 

MOTOROLA TTL 4000/4300 Series 
SUHL/TTL 5000/5100 Series 
TTL 540017 400 Series 
TTL Ill 54H00/74HOO Serles 
TTL 7200/8200 Series 
TTL 8300/9300 Series 

NATIONAL/FAIRCHILD 
PMOS 3300 Series 

PMOS 3262 2466 3708 3844 3845 
RAYTHEON DTL 200 Series 

DTL 100, 400,.700 Serles 
UTiLOGIC II 300 Serles 
DTL 600 Series 
TTL 5400/7400 Series 

SIGNETICS TTL Ill 54H00/74HOO Serles 
TTL - Interface 8TOO Serles 
TTL 8200 Serles 
TTL 8800 Serles 
TTL - Interface SHOO Serles 

·883C Compliant Products Available 
· Complete Foundry Service 

- Mask Provided 
-Custom, Semi-custom 

·Reverse Engineering and Emulation Available 
·Dedicated to TQC 

\. ./ 
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LANSDALE 
.. Semiconductor, Inc. 
• 2929 S. 48th St.. Suite #2 

Tempe, AZ 85282 
Phone: (602)438-0123 
Fax: (602)438-0138 

FOUNDRY 
SERVICE 

Lansdale Semiconductor, Inc., offers flexibility in wafer processing. We manufacture 3- and 4-inch wafers to standard 
processes, designed from 6- to ~6-volts (greater for custom products) utilizing 3-micron technology. The foundry Is a complete 
bipolar and MOS wafer processing service for Digital, Linear, and Discrete devices. Our technologies include standard (non
gold doped) processing, gold-doped, Schottky (aluminum or TiW/PtSi), ion Implanted resistors, 2-layer metal and Dielectric 
Isolated Circuits. 

IC MANUFACTURING TECHNOLOGIES: 

,... Digital/Linear . 
,... Full Custom 

,... Wafer Foundry Services 
.- Mil-Std-883C 

SERVICES AVAILABLE: 

,... Parametrically tested wafers 
.- Die in Waffle Packs 
,... Packaged parts 

TYPICAL PROCESS RANGES UNIT 
CHARACTERISTICS 6-20 VOLT PROCESS 20-36 VOLT PROCESS 

Buried Layer Rs. 14 14 Ohms/SQ 
Xj. 5 5 Microns 

Epi Res. 0.15- 3.0 1.0 - 5.0 Ohm-Cm 
Thk. 4.5 - 10.0 9.0 -16.0 Microns 

Isolation Rs. 6 - 12 6 - 12 Ohms/SQ 

N+ Plug Rs. 2-6 2-6 Ohms/SQ 

Base Rs. 100 - 400 100 - 400 Ohms/SQ 
Xj. 0.7 - 2.5 1.5 - 3.5 Microns 

Emitter ·Rs. 2.5 - 9.0 2.5 - 9.0 Ohms/SQ 

Cap. Oxide Tox. 500 - 1500 500 - 1500 Angstroms 

Metalization Thk. 1.1 - 2.0 1.1 - 2.0 Microns 
(Aluminum) 

Passivation Tox. 1.0 - 2.0 1.0 - 2.0 Microns 
(Vapox or PEO) 

LVceo 8- 23 23- 38 Volts 

BVcbo >30 >70 Volts 

Beta (NPN) >40 >60 -

Beta (Lateral PNP) >10 10 - 45 -

Beta (Vertical PNP) >20 50 - 100 -
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-
Lansdale Semiconductor, Inc. 
2929 S. 48th St., Suite #2 
Tempe, AZ. 85282 

Phone: (602)438-0123 
Fax: (602)438-0138 

The following chart shows Lansdale product available as of· 10/1 /90. It is listed by original manufacturer and cross 
references each part to the Lansdale replacement. If there is a product you need, but do not see on the list, contact 
Lansdale or your Lansdale Representative to determine if It has been recently acquired or can be specially 
manufactured for you. 

Original 
PIN 

AMO 
AM2506 
AM2905 
AM2906 
AM2915 

FAIRCHILD 

3262A 
32628 
3341 
3341A 
3342 
3348 
3349 
3351 
3357 
3708 

HARRIS 

HPROM-0512 
HD-6600 
HDl-234 
HD-245 
HD-246 
HD-248 
HM-0104 
HM-0168 
HM-0186 
HM-0198 
HM-0410 
HM-7602 
HM-7603 
HM-7610. 
HM-7610A 
HM-76108 
HM-7611 
HM-7611A 
HM-76118 
HM-7620 
HM-7620A 
HM-76208 
HM-7621 
HM-7621A 
HM-76218 
HM-7640 
HM-7640A 
HM-7641 
HM-7641A 
HM-7642 
HM-7642A 

3516 

Lansdale 
PIN 

AL2506 
AL2905 
AL2906 
AL2915 

FL3262A 
FL32628 
FL3341 
FL3341A 
FL3342 
FL3348 
FL3349 
FL3351 
FL3357 
FL3708 

HL0512 
HL6600 
HL234 
HL245 
HL246 
HL248 
HL0104 
HL0168 
HL0186 
HL0198 
HL0410 
HL7602 
HL7603 
HL7610 
HL76.10A 
HL76108 
HL7611 
HL7611A 
HL76118 
HL7620 
HL7620A 
HL76208 
HL7621 
HL7621A 
HL76218 
HL7640 
HL7640A 
HL7641 
HL7641A 
HL7642 
HL7642A 

Original 
PIN 
HM-76428 
HM-7643 
HM-7643A 
HM-76438 
HM-7649 
HM-7649A 
HM-7681 
HM-7681A 
HM 71'\85 
HM-i685A 
HM-76161 
HM-76161A 
HM-761618 
HM-76165 
HM-76321 
HM-76641 
HM-76641A 

INTEL 

M8080A 
M8212 
M8214 
M8216 
M8224 
M8226 
M8228 
M8282 
M8283 
M8286 
M8287 

Lansdale 
PIN 
HL7642B 
HL7643 
HL7643A 
HL7643B 
HL7649 
HL7649A 
HL7681 
HL7681A 
HL7685 
HL7685A 
HL76161 
HL76'161A 
Hl761618 
HL76165 
HL76321 
HL76641 
Hl76641A 

IL8080A 
IL8212 
IL8214 
IL8216 
IL8224 
IL8226 
IL8228 
IL8282 
IL8283 
IL8286 
IL8287 

MOTOROLA 

MC400 
MC401 
MC402 
MC403 
MC404 
MC405 
MC406 
MC407 
MC408 
MC409 
MC410 
MC411 
MC412 
MC413 
MC414 
MC415 
MC416 
MC419 
MC420 
MC421 

ML400 
ML401 
ML402 
ML403 
ML404 
ML405 
ML406 
ML407 
ML408 
ML409 
ML410 
ML411 
ML412 
ML413 
ML414 
ML415 
ML416 
ML419 
ML420 
ML421 

Original 
PIN 
MC422 
MC423 
MC424 
MC425 
MC426 
MC427 
MC428 
MC429 
MC450 
MC451 
MC452 
MC453 
MC454 
MC455 
MC456 
MC457 
MC458 
MC459 
MC460 
MC461 
MC462 
MC463 
MC464 
MC465 
MC466 
MC469 
MC470 
MC471 
MC472 
MC473 
MC474 
MC475 
MC476 
MC477 
MC478 
MC479 
MCSOO 
MC501 
MC502 
MC503 
MC504 
MC505 
MC506 
MC507 
MC508 
MC509 
MC510 
MC511 
MC512 
MC513 
MC514 
MC515 
MC516 
MC519 
MC520 
MC522 
MC523 

When contacting suppliers, say you saw it in IC MASTER 

Lansdale 
PIN 
ML422 
ML423 
ML424 
ML425 
ML426 
ML427 
ML428 
ML429 
ML450 
ML451 
ML452 
ML453 
ML454 
ML455 
ML456 
ML457 
ML458 
ML459 
ML460 
ML461 
ML462 
ML463 
ML464 
ML465 
ML466 
ML469 
ML470 
ML471 
ML472 
ML473 
ML474 
ML475 
ML476 
ML477 
ML478 
ML479 
MLSOO 
ML501 
ML502 
ML503 
ML504 
ML505 
ML506 
ML507 
ML508 
ML509 
ML510 
ML511 
ML512 
ML513 
ML514 
ML515 
ML516 
ML519 
ML520 
ML522 
ML523 
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Original Lansdale Original Lansdale Original Lansdale 
PIN PIN PIN PIN PIN PIN 
MC524 ML524 MC911 ML911 
MC525 ML525 MC912 ML912 
MC526 ML526 MC913 ML913 
MC527 ML527 MCSOO MLSOO MC914 ML914 
MC528 ML528 MC801 ML801 MC915 ML915 
MC529 ML529 MC802 ML802 MC916 ML916 
MC550 ML550 MC803 ML802 MC917 ML917 
MC551 ML551 MC804 ML804 MC918 ML918 
MC552 ML552 MC805 ML805 MC919 ML919 
MC553 ML553 MC806 ML806 MC920 ML920 
MC554 ML554 MC807 ML807 MC921 ML921 
MC555 ML555 MC SOS MLSOS MC922 ML922 
MC556 ML556 MC809 ML809 MC924 ML924 
MC557 ML557 MC810 ML810 MC925 ML925 
MC558 ML558 MC811 ML811 MC926 ML926 
MC559 ML559 MC812 ML812 MC927 ML927 
MC560 ML560 MC813 ML813 MC928 ML928 
MC561 ML561 MC814 ML814 MC929 ML929 
MC562 ML562 MC815 ML815 MC971 ML971 
MC563 ML563 MC816 ML816 MC974 ML974 
MC564 ML564 MC817 ML817 MC975 ML975 
MC565 ML565 MC818 ML818 MC976 ML976 
MC566 ML566 MC819 ML819 MC978 ML978 
MC569 ML569 MC820 ML820 MC981 ML981 
MC570 ML570 MC821 ML821 MC982 ML982 
MC571 ML571 MC822 ML822 MC983 ML983 
MC572 ML572 MC824 ML824 MC984 ML984 
MC573 ML573 MC825 ML825 MC985 ML985 
MC574 ML574 MC826 ML826 MC986 ML986 
MC575 ML575 MC827 ML827 MC988 ML988 
MC576 ML576 MC828 ML828 MC989 ML989 ..... 
MC577 ML577 MC829 ML829 MC990 ML990 0 -MC578 ML578 MC864 ML864 MC991 ML991 

(.) 
:::J 

MC579 ML579 MC867 ML867 MC992 ML992 "'C 
MC870 ML870 c 

MC993 ML993 0 
MC871 ML871 MC996 ML996 

(.) 

MC874 ML874 MC997 ML997 
.E 
Q) 

MC660T ML660T MC875 ML875 MC998 ML998 Cf) 
MC661T ML661T MC876 ML876 MC999 ML999 Q) 

MC662T ML662T MC877 ML877 MC9801 ML9801 Cii 
MC663T ML663T MC878 ML878 "'C 

MC9802 ML9802 (/) 

MC664T ML664T MC879 ML879 MC9804 ML9804 
c 
cu 

MC665T ML665T MC880 ML880 MC9807 ML9807 _J 

MC666T ML666T MC881 ML881 MC9809 ML9809 
MC667T ML667T MC882 ML882 MC9813 ML9813 
MC668T ML668T MC883 ML883 MC9814 ML9814 
MC669T ML669T MC884 ML884 MC9815 ML9815 
MC670T ML670T MC885 ML885 MC9818 ML9818 
MC671T ML671T MC886 ML886 MC9819 ML9819 
MC672T ML672T MC887 ML887 MC9820 ML9820 
MC673T ML673T MC888 ML888 MC9821 ML9821 
MC674T ML674T MC889 ML889 MC9822 ML9822 
MC675T ML675T MC890 ML890 MC9823 ML9823 
MC676T ML676T MC891 ML891 MC9824 ML9824 
MC677T ML677T MC892 ML892 MC9825 ML9825 
MC678T ML678T MC893 ML893 

MC679T ML679T MC894 ML894 

MC680T ML680T MC896 ML896 

MC681T ML681T MC897 ML897 MC830 ML830 
MC682T ML682T MC898 ML898 MC831 ML831 
MC683T ML683T MC899 ML899 MC832 ML832 
MC684T ML684T MC900 ML900 MC833 ML833 
MC685T ML685T MC901 ML901 MC834 ML834 
MC686T ML686T MC902 ML902 MC835 ML835 
MC688T ML688T MC903 ML903 MC836 ML836 
MC689T ML689T MC904 ML904 MC837 ML837 
MC690T ML690T MC905 ML905 MC838 ML838 
MC691T ML691T MC906 ML906 MC839 ML839 
MC693T ML693T MC907 ML907 MC840 ML840 
MC696T ML696T MC908 ML908 MC841 ML841 
MC697T ML697T MC909 ML909 MC843 ML843 
MC699T ML699T MC910 ML910 MC844 ML844 
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Original Lansdale Original Lansdale Original Lansdale 
PIN PIN PIN PIN PIN PIN 
MC845 ML845 MC1909 ML1909 MC2154 ML2154 
MC846 ML846 MC1910 ML1910 MC2155 ML2155 
MC847 ML847 MC1911 ML1911 MC2156 ML2156 
MC848 ML848 MC1912 ML1912 MC2157 ML2157 
MC849 ML849 MC1913 ML1913 MC2161 ML2161 
MCSSO ML850 MC1914 ML1914 MC2162 ML2162 
MC851 ML851 . MC1915 ML1915 MC2163 ML2163 
MC852 ML852 MC1916 ML1916 MC2165 ML2165 
MC853 ML853 MC1917 ML1917 MC2166 ML2166 
MC855 ML855 MC1918 ML1918 MC2168 ML2168 
MC856 ML856 MC2173 ML2173 
MC857 ML857 MC2174 ML2174 
MC858 ML858 MC2175 ML2175 
MC861 ML861 MC2000 ML2000 MC2176 ML2176 
MC862 ML862 MC2001 ML2001 MC2178 ML2178 
MC863 ML863 MC2002 ML2002 
MC930 ML930 MC2003 ML2003 
MC931 ML931 MC2004 ML2004 
MC932 ML932 MC2005 ML2005 MC3000 ML3000 
MC933 ML933 MC2006 ML2006 MC3001 ML3001 
MC934 ML934 MC2007 ML2007 MC3002 ML3002 
MC935 ML935 MC2011 ML2011 MC3003 ML3003 
MC936 ML936 MC2012 ML2012 MC3004 ML3004 
MC937 ML931 MC2013 ML2013 MC3005 ML3005 
MC938 ML938 MC2016 ML2016 MC3006 ML3006 
MC939 ML939 MC2018 ML2018 MC3007 ML3007 
MC940 ML940 MC2023 ML2023 MC3008 ML3008 
MC941 ML941 MC2024 ML2024 MC3009 ML3009 
MC944 ML944 MC2025 ML2025 MC3010 ML3010 
MC945 ML945 MC2026 ML2026 MC3011 ML3011 

.... MC946 ML946 MC2028 ML2028 MC3012 ML3012 
0 MC947 ML947 MC2050 ML2050 MC3015 ML3015 0 
::I MC948 ML948 MC2051 ML2051 MC3016 ML3016 

"'O MC949 ML949 MC2052 ML2052 MC3018 ML3018 c: 
0 MC950 ML950 MC2053 ML2053 MC3019 ML3019 0 

MC951 ML951 MC2054 ML2054 MC3020 ML3020 .E 
Q) MC952 ML952 MC2055 ML2055 MC3021 ML3021 
en MC953 ML953 MC2056 ML2056 MC3022 ML3022 
Q) MC955 ML955 MC2057 ML2057 MC3023 ML3023 ca MC956 ML956 MC2061 ML2061 MC3024 ML3024 "'O 
CJ) MC957 ML957 MC2062 ML2062 MC3025 ML3025 c: ns MC958 ML958 MC2063 ML2063 MC3026 ML3026 

....J MC961 ML961 MC2065 ML2065 MC3028 ML3028 
MC962 ML962 MC2066 ML2066 MC3029 ML3029 
MC963 ML963 MC2068 ML2068 MC3030 ML3030 
MC1800 ML1800 MC2073 ML2073 MC3031 ML3031 
MC1801 ML1801 · MC2074 ML2074 MC3032 ML3032 
MC1802 ML1802 MC2075 ML2075 MC3033 ML3033 
MC1803 ML1803 MC2076 ML2076 MC3034 ML3034 
MC1804 ML1804 MC2078 ML2078 MC3050 ML3050 
MC1805 ML1805 MC2100 ML2100 MC3051 ML3051 
MC1806 ML1806 MC2101 ML2101 MC3052 ML3052 
MC1807 ML1807 MC2102 ML2102 MC3053 ML3053 
MC1808 ML1808 MC2103 ML2103 MC3054 ML3054 
MC1809 ML1809 MC2104 ML2104 MC3055 ML3055 
MC1810 ML1810 MC2105 ML2105 MC3060 ML3060 
MC1811 ML1811 MC2106 ML2106 MC3061 ML3061 
MC1812 ML1812 MC21.07 ML2107 MC3062 ML3062 
MC1813 ML1813 MC2111 ML2111 MC3063 ML3063 
MC1814 ML1814 MC2112 ML2112 MC3064 ML3064 
MC1815 ML1815 MC2113 ML2113 MC3100 ML3100 
MC1816 ML1816 MC2116 ML211~ MC3101 ML3101 
MC1818 ML1818 MC2118 ML2118 MC3102 ML3102 
MC1900 ML1900 MC2123 ML2123 MC3103 ML3103 
MC1901 ML1901 MC2124 ML2124 MC3104 ML3104 
MC19_02 ML1902 MC2125 ML2125 MC3105 ML3105 
MC1903 ML1903 MC2126 ML2126 MC3106 ML3106 
MC1904 ML1904 MC2128 ML2128 MC3107 ML3107 
MC1905 ML1905 MC2150 ML2150 MC3108 ML3108 
MC1906 ML1906 MC2151 ML2151 MC3109 ML3109 
MC1907 Ml1907 MC2152 ML2152 MC3110 ML3110 
MC1908 ML1908 MC2153 ML2153 MC3111 ML3111 
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Original Lansdale Original Lansdale Original Lansdale 
PIN PIN PIN PIN PIN PIN 
MC3112 ML3112 MC4055 ML4055 MC5193 ML5193 
MC3115 ML3115 MC4056 ML4056 
MC3116 ML3116 MC4058 ML4058 ·>nc 
MC3118 ML3118 MC4060 ML4060 
MC3119 ML3119 MC4062 ML4062 MC5400 ML5400 
MC3120 ML3120 MC4064 ML4064 MC5401 ML5401 
MC3121 ML3121 MC4068 ML4068 MC5402 ML5402 
MC3122 ML3122 MC4300 ML4300 MC5403 ML5403 
MC3123 ML3123 MC4301 ML4301 MC5404 ML5404 
MC3124 ML3124 MC4302 ML4302 MC5405 ML5405 
MC3125 ML3125 MC4304 ML4304 MC5406 ML5406 
MC3126 ML3126 MC4305 ML4305 MC5407 ML5407 
MC3128 ML3128 MC4306 ML4306 MC5408 ML5408 
MC3129 ML3129 MC4307 ML4307 MC5409 ML5409 
MC3130 ML3130 MC4308 ML4308 MC5410 ML5410 
MC3131 ML3131 MC4310 ML4310 MC5412 ML5412 
MC3132 ML3132 MC4312 ML4312 MC5413 ML5413 
MC3133 ML3133 MC4315 ML4315 MC5414 ML5414 
MC3134 ML3134 MC4316 ML4316 MC5416 ML5416 
MC3150 ML3150 MC4317 ML4317 MC5417 ML5417 
MC3151 ML3151 MC4318 ML4318 MC5420 ML5420 
MC3152 ML3152 MC4319 ML4319 MC5423 ML5423 
MC3153 ML3153 MC4321 ML4321 MC5425 ML5425 
MC3154 ML3154 MC4322 ML4322 MC5426 ML5426 
MC3155 ML3155 MC4323 ML4323 MC5427 ML5427 
MC3160 ML3160 MC4326 ML4326 MC5428 ML5428 
MC3161 ML3161 MC4327 ML4327 MC5430 ML5430 
MC3162 ML3162 MC4328 ML4328 MC5437 ML5437 
MC3163 ML3163 MC4329 ML4329 MC5438 ML5438 
MC3164 ML3164 MC4330 ML4330 MC5440 ML5440 

MC4331 ML4331 MC5441A ML5441A .... 
MC4332 ML4332 MC5442 ML5442 ~ MC4335 ML4335 MC5442A ML5442A :J 

MC4000 ML4000 MC4337 ML4337 MC5443 ML5443 "O r:: 
MC4001 ML4001 MC4338 ML4338 MC5444 ML5444 0 
MC4002 ML4002 MC4339 ML4338 MC5445 ML5445 

0 ·e MC4004 ML4004 MC4340 ML4340 MC5446 ML5446 Q) 
MC4005 ML4005 MC4341 ML4341 MC5447 ML5447 en 
MC4006 ML4006 MC4342 ML4342 MC5448 ML5448 Q) 

MC4007 ML4007 MC4343 ML4343 MC5449 ML5449 (ij 
"O 

MC4008 ML4008 MC4350 ML4350 MC5450 ML5450 (/J 

MC4010 ML4010 MC4351 ML4351 MC5451 ML5451 
r:: cu 

MC4012 ML4012 MC4352 ML4352 MC5453 ML5453 ....J 

MC4015 ML4015 MC4353 ML4353 MC5454 ML5454 
MC4016 ML4016 MC4354 ML4354 MC5460 ML5460 
MC4017 ML4017 MC4355 ML4355 MC5470 ML5470 
MC4018 ML4018 MC4356 ML4356 MC5472 ML5472 
MC4019 ML4019 MC4358 ML4358 MC5473 ML5473 
MC4021 ML4021 MC4360 ML4360 MC5474 ML5474 
MC4022 ML4022 MC4362 ML4362 MC5475 ML5475 
MC4023 ML4023 MC4364 ML4364 MC5476 ML5476 
MC4026 ML4026 MC4368 ML4368 MC5477 ML5477 
MC4027 ML4027 MC5479 ML5479 
MC4028 ML4028 MC5480 ML5480 
MC4029 ML4029 MC5481 ML5481 
MC4030 ML4030 MC5483 ML5483 
MC4031 ML4031 MC5092 ML5092 MC5484 ML5484 
MC4032 ML4032 MC5111 ML5111 MC5485 ML5485 
MC4035 ML4035 MC5113 ML5113 MC5486 ML5486 
MC4037 ML4037 MC5121 ML5121 MC5490 ML5490 
MC4038 ML4038 MC5123 ML5123 MC5490A ML5490A 
MC4039 ML4039 MC5131 ML5131 MC5491A ML5491A 
MC4040 ML4040 MC5133 ML5133 MC5492 ML5492 
MC4041 ML4041 MC5141 ML5141 MC5492A ML5492A 
MC4042 ML4042 MC5143 ML5143 MC5493 ML5493 
MC4043 ML4043 MC5151 ML5151 MC5493A ML5493A 
MC4048 ML4048 MC5153 ML5153 MC5494 ML5494 
MC4050 ML4050 MC5163 ML5163 MC5495 ML5495 
MC4051 ML4051 MC5171 ML5171 MC5495A ML5495A 
MC4052 ML4052 MC5181 ML5181 MC5496 ML5496 
MC4053 ML4053 MC5183 ML5183 MC5497 ML5497 
MC4054 ML4054 MC5191 ML5191 MC54100 ML54100 
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. Original 
PIN 
MC54107 
MC54120 
MC54121. 
MC54122 
MC54123 
MC54128 
MC54132 
MC54136 
MC54141 
MC54145 
MC54150 
MC54151 
MC54152 
MC54153 
MC54154 
MC54155 
MC54156 
MC54160 
MC54161 
MC54162 
MC54163 
MC54164 
MC54164A 
MC54165 
MC54166 
MC54167 
MC54174 
MC54175 
MC54176 
MC54177 
MC54178 
MC54179 
MC54180 
MC54181 
MC54182 
MC54190 
MC54191 
MC54192 
MC54193 
MC54194 
MC54195 
MC54196 
MC54197 
MC54198 
MC54199 
MC54279 
MC54290 
MC54293 
MC54298 
MC15482 
MC25482 
MC7400 
MC7401 
MC7402 
MC7403 
MC7404 
MC7405 
MC7406 
MC7407 
MC7408 
MC7409 
MC7410 
MC7412 
MC7413 
MC7414 
MC7416 
MC7417 
MC7420. 
MC7423 
MC7425 
MC7426 
MC7427 

3520 

Lansdale 
PIN 
ML54107 
ML54120 
ML54121 
ML54122 
ML54123 
ML54128 
ML54132 
ML54136 
ML54141 
ML54145 
ML54150 
ML54151 
ML54152 
ML54153 
ML54154 
ML54155 
ML54156 
ML54160 
ML54161 
ML54162 
ML54163 
ML54164 
ML54164A 
ML54165 
ML54166 
ML54167 
ML54174 
ML54175 
ML54176 
ML54177 
ML54178 
ML54179 
ML54180 
ML54181 
ML54182 
ML54190 
ML54191 
ML54192 
ML54193 
ML54194 
ML54195 
ML54196 
ML54197 
ML54198 
ML54199 
ML54279 
ML54290 
ML54293 
ML54298 
ML15482 
ML25482 
ML7400 
ML7401 
ML7402 
ML7403 

.ML7404 
ML7405 
ML7406, 
ML7407 
ML7408 
ML7409 
ML7410 
ML7412 
ML7413 
ML7414 
ML7416 
ML7417 
ML7420 
ML7423 
ML7425 
ML7426 
ML7427 

Original 
PIN 
MC7428 
MC7430 
MC7437 
MC7438 
MC7440 
MC7441A 
MC7442 
MC7442A 
MC7443 
MC7444 
MC7445 
MC7446 
MC7447 
MC7448 
MC7449 
MC7450 
MC7451 
MC7453 
MC7454 
MC7460 
MC7470 
MC7472 
MC7473 
MC7474 
MC7475 
MC7476 
MC7477 
MC7479 
MC7480 
MC7481 
MC7483 
MC7484 
MC7485 
MC7486 
MC7490 
MC7490A 
MC7491A 
MC7492 
MC7492A 
MC7493 
MC7493A 
MC7494 
MC7495 
MC7495A 
MC7496 
MC7497 
MC74100 
MC74107 
MC74120 
MC74121 
MC74122 
MC74123 
MC74128 
MC74132 
MC74136 
MC74141 
MC74145 
MC74150 
MC74151 
MC74152 
MC74153 
MC74154 
MC74155 
MC74156 
MC74160 
MC74161 
MC74162 
MC74163 
MC74164 
MC74164A 
MC74165 
MC74166 

Lansdale 
PIN 
ML7428 
ML743-0 
ML7437 
ML7438 
ML7440 
ML7441A 
ML7442 
ML7442A 
ML7443 
ML7444 
ML7445 
ML7446 
MC7447 
ML7448 
ML7449 
ML7450 
ML7451 
ML7453 
ML7454 
ML7460 
ML7470 
ML7472 
ML7473 
ML7474 
ML7475 
ML7476 
ML7477 
ML7479 
ML7480 
ML7481 
ML7483 
ML7484 
ML7485 
ML7486 
ML7490 
ML7490A 
ML7491A 
ML7492 
ML7492A 
ML7493 
ML7493A 
ML7494 
ML7495 
ML7495A 
ML7496 
ML7497 
ML74100 
ML74107 
ML74120 
ML74121 
ML74122 
ML74123 
ML74128 
ML74132 
ML74136 
ML74141 
ML74145 
ML74150 
ML74151 
ML74152 
ML74153 
ML74154 
ML74155 
ML74156 
ML74160 
ML74161 
ML74162 
ML74163 
ML74164 
ML74164A 
ML74165 
ML74166 

Original 
PIN 
MC74167 
MC74174 
MC74175 
MC74176' 
MC74177 
MC74178 
MC74179 
MC74180 
MC74181 
MC74182 
MC74190 
MC74191 
MC74192 
MC74193 
MC74194 
MC74195 
MC74196 
MC74197 
MC74198 
MC74199 
MC74279 
MC74290 
MC74293 
MC74298 
MC17482 
MC27482 

MC54HOO 
MC54H01 
MC54H02 
MC54H04 
MC54H05 
MC54H08 
MC54H10 
MC54H11 
MC54H12 
MC54H20 
MC54H21 
MC54H22 
MC54H28 
MC54H29 
MC54H30 
MC54H31 
MC54H32. 
MC54H36 
MC54H39 
MC54H40 
MC54H50 
MC54H51 
MC54H52 
MC54H53 
MC54H54 
MC54H55 
MC54H60 
MC54H61 
MC54H62 
MC54H71 
MC54H72 
MC54H73 
MC54H74 
MC54H79 
MC54H86 
MC54H87 
MC54H89 
MC54H101 
MC54H102 
MC54H103 
MC54H108 
MC54H116 
MC54H117 
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Lansdale 
PIN 
ML74167 
ML74174 
ML74175 
ML74176 
ML74177 
ML74178 
ML74179 
ML74180 
ML74181 
ML74182 
ML74190 
ML74191 
ML74192 
ML74193 
ML74194 
ML74195 
ML74196 
ML74197 
ML74198 
ML74199 
ML74279 
ML74290 

·ML74293 
ML74298 
ML17482 
ML27482 

ML54HOO 
ML54H01 
ML54H02 
ML54H04 
ML54H05 
ML54H08 
ML54H10 
ML54H11 
ML54H12 
ML54H20 
ML54H21 
ML54H22 
ML54H28 
ML54H29 
ML54H30 
ML54H31 
ML54H32 
ML54H36 
ML54H39 
ML54H40 
ML54H50 
ML54H51 
ML54H52 
ML54H53 
ML54H54 
ML54H55 
ML54H60 
ML54H61 
ML54H62 
ML54H71 
ML54H72 
ML54H73 
ML54H74 
ML54H79 
ML54H86 
M~54H87 
ML54H89 
ML54H101 
ML54H102 
ML54H103 
ML54H108 
ML54H116 
ML54H117 
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Original Lansdale Original Lansdale Original Lansdale 
P/N P/N PIN P/N PIN P/N 
MC54H119 ML54H119 MC7291 ML7291 RM202 RL202 
MC54H120 ML54H120 MC8200 ML8200 RM204 RL204 
MC74HOO ML74HOO MC8201 ML8201 RM206 RL206 
MC74H01 ML74H01 MC8202 ML8202 RM208 RL208 
MC74H02 ML74H02 MC8203 ML8203 RM210 RL210 
MC74H04 ML74H04 MC8233 ML8233 RM211 RL211 
MC74H05 ML74H05 MC8234 ML8234 RM212 RL212 
MC74H08 ML74H08 MC8235 ML8235 RM213 RL213 
MC74H10 ML74H10 MC8241 ML8241 RM214 RL214 
MC74H11 ML74H11 MC8242 ML8242 RM215 RL215 
MC74H12 ML74H12 MC8250 ML8250 RM216 RL216 
MC74H20 ML74H20 MC8251 ML8251 RM217 RL217 
MC74H21 ML74H21 MC8260 ML8260 RM220 RL220 
MC74H22 ML74H22 MC8261 ML8261 RM221 RL221 
MC74H28 ML74H28 MC8266 ML8266 RM224 RL224 
MC74H29 ML74H29 MC8267 ML8267 RM225 RL225 
MC74H30 ML74H30 MC8270 ML8270 RM226 RL226 
MC74H31 ML74H31 MC8271 ML8271 RM227 RL227 
MC74H32 ML74H32 MC8280 ML8280 RM231 RL231 
MC74H36 ML74H36 MC8281 ML8281 RM234 RL234 
MC74H39 ML74H39 MC8284 ML8284 RM236 RL236 
MC74H40 ML74H40 MC8285 ML8285 RM241 RL241 
MC74H50 ML74H50 MC8288 ML8288 RM246 RL246 
MC74H51 ML74H51 MC8290 ML8290 RM261 RL261 
MC74H52 ML74H52 MC8291 ML8291 RM266 RL266 
MC74H53 ML74H53 RM286 RL286 
MC74H54 ML74H54 RM288 RL288 
MC74H55 ML74H55 RL296 
MC74H60 ML74H60 
MC74H61 ML74H61 MC8301 
MC74H62 ML74H62 MC8304 
MC74H71 ML74H71 MC8306 RM930 ML930 

..... 
0 

MC74H72 ML74H72 MC8307 RM932 ML932 t5 
:::J 

MC74H73 ML74H73 MC8308 ML8308 RM933 ML933 "'O 
MC74H74 ML74H74 MC8309 ML8309 RM934 ML934 c 

0 
MC74H79 ML74H79 MC8310 ML8310 RM935 ML935 u 
MC74H86 ML74H86 MC8311 ML8311 RM936 ML936 .E 
MC74H87 ML74H87 MC8312 ML8312 RM937 ML937 

Q) 
CJ) 

MC74H89 ML74H89 MC8314 ML8314 RM939 ML939 Q) 
MC74H101 ML74H101 MC8316 ML8316 RM940 ML940 ca 
MC74H102 ML74H102 MC8317 ML8317 RM941 ML941 "'O 

(/) 

MC74H103 ML74H103 MC8318 ML8318 RM944 ML944 c 
("(j 

MC74H108 ML74H108 MC8322 ML8322 RM945 ML945 _J 

MC74H116 ML74H116 MC8324 ML8324 RM946 ML946 
MC74H117 ML74H117 MC8328 ML8328 RM948 ML948 
MC74H119 ML74H119 MC8601 ML8601 RM949 ML949 
MC74H120 ML74H120 MC8602 ML8602 RM950 ML950 

MC9300 ML9300 RM951 ML951 
MC9301 ML9301 RM957 ML957 
MC9304 ML9304 RM958 ML958 

MC7200 ML7200 MC9306 ML9306 RM961 ML961 
MC7201 ML7201 MC9307 ML9307 RM962 ML962 
MC7202 ML7202 MC9308 ML9308 RM963 ML963 
MC7203 ML7203 MC9309 ML9309 RM993 ML953 
MC7233 ML7233 MC9310 ML9310 RM994 ML956 
MC7234 ML7234 MC9311 ML9311 RM997 ML955 
MC7235 ML7235 MC9312 ML9312 RM999 ML952 
MC7241 ML7241 MC9314 ML9314 
MC7242 ML7242 MC9316 ML9316 
MC7250 ML7250 MC9317 ML9317 
MC7251 ML7251 MC9318 ML9318 SL8200 
MC7260 ML7260 MC9322 ML9322 SL8201 
MC7261 ML7261 MC9324 ML9324 SL8203 
MC7266 ML7266 MC9328 ML9328 SL8230 
MC7267 ML7267 MC9601 ML9601 SL8231 
MC7270 ML7270 MC9602 ML9602 SL8232 
MC7271 ML7271 RC8241 SL8241 
MC7280 ML7280 

RAYTHEON RC8242 SL8242 
MC7281 ML7281 RC8243 SL8243 
MC7284 ML7284 RC8250 SL8250 
MC7285 ML7285 RC8251 SL8251 
MC7288 ML7288 RC8252 SL8252 
MC7290 ML7290 
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Original Lansdale Original Lansdale Original Lansdale 
PIN PIN PIN PIN PIN PIN 

RC8260 5L8260 RG180 ML511 5E161 5L161 
RC8261 5L8261 RG181 ML561 5E162 5L162 
RC8263 5L8263 RG190 ML512 5E170 5L170 
RC8264 5L8264 RG191 ML562 5E180 5L180 
RC8267 5L8267 RG200 ML2111 5E181 5L181 
RC8270 5L8270 RG201 ML2161 5E415 5L415 
RC8274 5L8274 RG210 ML2100 5E416 5L416 
RC8275 5L8275 RG211 ML2150 5E417 5L417 
RC8277 5L8277 RG220 ML2101 5E440 8L440 
RC8280 8L8280 RG221 ML2151 5E455 8L455 
RC8281 8L8281 RG230 ML2102 5E470 8L470 
RC8284 5L8284 RG231 ML2152 8E471 8L471 
RC8285 8L8285 RG240 ML2103 8E480 8L480 
RC8290 5L8290 RG241 ML2153 5E481 8L481 
RC8291 8L8291 RG250 ML2104 8E490 8L490 
RC8293 8L8293 RG251 ML2154 8E511 8L511 

RG260 ML2105 8E526 8L526 
RG261 ML2155 8E616 8L616 
RG270 ML2106 5E620 8L620 

RF30 ML521 
RG271 ML2156 8E629 8L629 

RF31 ML571 
RG280 ML527 8E631 8L631 

RF50 ML515 
RG281 ML577 8E659 8L659 

RF51 ML565 
RG290 ML528 8E670 8L670 

RF60 ML516 
RG291 ML578 8E680 8L680 

RF61 ML566 
RG300 ML2112 8E690 8L690 

RF100 ML523 
RG301 ML2162 C8700 8L700 

RF101 ML573 
RG310 ML2113 C8701 8L701 

RF110 ML524 
RG311 ML2163 C8704 8L704 

RF111 ML574 
RG320 ML2107 C5709 8L709 

.... RF120 ML2123 
RG321 ML2157 C5716 8L716 

0 
RF121 

RG370 ML529 C5720 8L720 0 ML2173 RG371 ML579 
::I RF130 ML2124 C8721 8L721 
-0 

RF131 ML2174 
RG380 ML2116 C8727 8L727 c: RG381 ML2166 

.8 RF200 ML2125 C8729 8L729 

RF201 ML2175 
RG7520 ML2165 C8730 8L730 

E 
<l> RF210 ML2126 C8731 8L731 

Cf) RF211 ML2176 C8732 8L732 
<l> 88162 5L8162 
ni RF250 ML2109 
-0 RF251 ML2159 88415 8L8415 
CJ) 

RF260 ML2110 88416 8L8416 
c: 
n:s RF261 ML2160 88417 8L8417 

....J ML4329 58440 5L8440 RF9601 ML9601 RL30 ML4330 88455 8L8455 
RL31 ML4331 88470 . 8L8470 
RL40 ML4332 58471 8L8471 
RL61 ML4335 88480 8L8480 

RG40 MLSOO RL71 ML4337 88481 8L8481 
RG41 ML550 RL80 ML4304 58490 8L8490 
RGSO ML501 RL81 ML4305 
RG51 ML551 
RG60 ML502 
RG61 ML552 
RG70 ML520 5E300 8L300 

RG71 ML570 8E301 8L301 

RG80 ML526 8E302 8L302 

· RG81 ML576 8E101 8L101 8E304 8L304 

RG90 ML503 8E102 8L102 8E305 8L305 

RG91 ML553 8E105 8L105 8E306 8L306 

RG110 ML505 5E106 5L106 5E314 8L314 

RG111 ML555 8E110 5L110 8E315 8L315 

RG120 ML506 5E111 8L111 5E316 8L316 

RG121 ML556 8E112 5L112 8E317 8L317 

RG130 ML507 8E113 8L113 5E320 8L320 

RG131 ML557 8E115 8L115 8E321 8L321 

RG140 ML508 8E116 8L116 8E322 8L322 

RG141 ML558 8E124 8L124 5E328 8L328 

RG150 ML509 5E125 5L125 5E331 5L331 

RG151 ML559 8E150 8L150 5E332 8L332 

RG160 ML519 8E155 8L155 8E333 8L333 

RG161 ML569 8E156 8L156 8E334 8L334 

RG170 ML510 8E157 8L157 5E337 8L337 

RG171 ML560 8E160 8L160 5E352 8L352 
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Original Lansdale Original Lansdale Original Lansdale 
PIN PIN PIN PIN PIN PIN 

5E356 5L356 554H72 5L54H72 58250 5L8250 
5E357 5L357 554H73 8L54H73 88251 8L8251 
8E358 8L358 554H74 8L54H74 88252 5L8252 
8E362 8L362 854H76 8L54H76 88260 8L8260 
5E363 5L363 554H101 8L54H101 88261 8L8261 
8E370 8L370 854H102 8L54H102 88263 8L8263 
5E374 5L374 854H103 8L54H103 88264 8L8264 
5E375 5L375 854H106 8L54H106 88267 8L8267 
8E377 8L377 854H108 8L54H108 88269 8L8269 
8E380 8L380 874HOO 8L74HOO 88270 8L8270 
8E381 5L381 574H01 8L74H01 88274 5L8274 
8E384 8L384 574H08 8L74H08 88275 5L8275 
8E387 5L387 574H10 5L74H10 88277 8L8277 
8E391 5L391 574H11 8L74H11 88280 5L8280 
5P3271 8L3271 874H20 8L74H20 58281 5L8281 
8P3280 8L3280 574H21 5L74H21 88284 8L8284 
5P3281 8L3281 874H22 8L74H22 58285 8L8285 

574H30 8L74H30 88288 5L8288 
574H40 8L74H40 88290 8L8290 
874H52 5L74H52 88291 5L8291 

55401 5L5401 874H53 8L74H53 88292 8L8292 
85402 5L5402 574H54 8L74H54 88293 5L8293 

85409 8L5409 874H55 8L74H55 

55447 8L5447 874H60 8L74H60 

55448 5L5448 874H61 5L74H61 

55453 8L5453 874H62 8L74H62 58H16 8L8H16 
55454 5L5454 874H71 8L74H71 88H20 8L8H20 
85460 8L5460 574H72 8L74H72 88H21 8L8H21 
55470 5L5470 574H73 5L74H73 88H22 8L8H22 
55472 8L5472 8L74H74 58H70 8L8H70 ,_ 
55480 5L5480 5L74H76 58H80 8L8H80 0 

t5 554100 8L54100 8L74H101 
::J 

554152 5L54152 8L74H102 "O 

554182 8L54182 8L74H103 c: 
0 

554198 5L54198 5L74H106 0 

57401 8L7401 5L74H108 58806 5L8806 .E 
88808 8L8808 Cl> 

57402 5L7402 88815 5L8815 CJ) 
57409 5L7409 88816 5L8816 Cl> 
57447 5L7447 cu 
87448 5L7448 88T04 8L8T04 

88819 5L8819 "O 
58821 5L8821 

CJ) 

57453 8L7453 58T05 8L8T05 c: 
58822 5L8822 cu 

57454 5L7454 88T06 8L8T06 ...J 

57460 5L7460 58T14 8L8T14 
88824 5L8824 
88825 5L8825 

57470 8L7470 58T15 5L8T15 88827 5L8827 
57472 5L7472 58T16 5L8T16 58828 5L8828 
57480 8L7480 58T18 5L8T18 88829 5L8829 
574100 5L74100 88T20 5L8T20 58840 5L8840 574152 8L74152 58T24 5L8T24 58848 5L8848 574182 5L74182 88T26 5L8T26 88855 8L8855 574198 5L74198 58T31 5L8T31 58859 8L8859 

58T32 5L8T32 58870 5L8870 
58T33 58875 5L8875 
58T35 58879 5L8879 

554HOO 5L54HOO 58T36 58880 5L8880 554H01 5L54H01 58T80 58881 5L8881 554H08 5L54H08 58T90 58885 5L8885 
554H10 5L54H10 58T96 
554H11 5L54H11 88889 5L8889 

554H20 5L54H20 
554H21 5L54H21 
554H22 5L54H22 58200 5L8200 
554H30 5L54H30 58201 5L8201 
554H40 5L54H40 58203 8L8203 
554H52 5L54H52 58221 8L8221 
554H53 5L54H53 58230 8L8230 
554H54 5L54H54 58231 5L8231 
554H55 5L54H55 58232 5L8232 554H60 5L54H60 58235 8L8235 
554H61 5L54H61 58241 5L8241 
554H62 5L54H62 58242 5L8242 
554H71 5L54H71 58243 5L8243 
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Universal I Variable GAL Devices 

FAMILY PART tpd f~ax 
ns MHz 

GAL16V8B GAL16V8B-7L 7.5 100 
GAL16V8A GAL16V8A-10L 10 62.5 

GAL 16V8A-15L 15 62.5 
GAL16V8A-150 15 62.5 
GAL 16V8A-25L 25 41.7 
GAL 16V8A-25Q 25 41.7 

GAL18V10 GAL18V10-15L 15 62.5 
GAL 18V10-20L 20 62.5 

GAL20V8A GAL20V8A-1 OL 10 62.5 
GAL20V8A-15L 15 62.5 
GAL20V8A-150 15 62.5 
GAL20V8A-25L 25 41.7 
GAL20V8A-25Q 25 41.7 

GAL22V10 GAL22V10-15L 15 62.5 
GAL22V10-20L 20 50 
GAL22V10-25L 25 33.3 

GAL26CV12 GAL26CV12-15L 15 62.5 
GAL26CV12-20L 20 62.5 

Asynchronous GAL Devices 

Ice DEDICATED 
mA INPUTS 

115 8 
115 
115 
55 
90 
55 

115 8 
115 

115 12 
115 
55 
90 
55 

130 12 
130 
130 

130 14 
130 

GAL® Device Menu 
High Speed E2CMOS® PLDs 

l/OMACRO· PRODUCT PACKAGE 
CELLS TERMS/OUTPUT 

8 8 20-Pin P-DIP, PLCC, 
& CerDIP 

10 8 -10 

8 8 24-Pin P-Dip, CerDIP, 
28-Pin PLCC 

10 8 -16 

12 8 -.12 28-Pin P-Dip, CerDIP, 
28-Pin PLCC 

FAMILY PART tpd fmax Ice DEDICATED l/OMACRO- PRODUCT CLOCKS PACKAGE 
ns MHz mA INPUTS CELLS TERMS/OUTPUT 

GAL20RA10 GAL20RA 10-15L 15 50 100 10 10 8 Individually 24-Pin P-DIP, CerDIP 
GAL20RA 10-20L 20 41.7 100 Programmable 28-Pin PLCC 
GAL20RA10-30L 30 25 100 

FPLA GAL Devices 

FAMILY PART tpd fmax Ice MACROCELLS PROD. SUM PACKAGE 

ns MHz mA 1/0 BURIED INPUT OUTPUT TERMS TERMS 

GAL6001 GAL6001-30 30 27 150 10 8 10 10 64 32 24-Pin PDip, CerDIP, 28-Pin PLCC 
GAL6001-35 35 22.9 150 

In-System-Programmable GAL Devices 

FAMILY PART tpd fmax Ice DEDICATED l/OMACRO· PRODUCT PACKAGE 
ns MHz mA INPUTS CELLS TERMS/OUTPUT 

ispGAL ®16Z8 ispGAL 16Z8-20L 20 41.6 90 8 8 8 24-Pin P-Dip, CerDIP 
ifil1_GAL 16Z8-25L 25 33.3 90 28-PinPLCG 

GAL, E2CMOS and ispGAL are registered trademarks of Lattice Semiconductor Corp. Effective Date: November 1990 

Applications Hotline: 1-800-FASTGAL 
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High Speed E2CMOS 
Programmable Logic Devices 

GAL 16V8 BLOCK DIAGRAM GAL22V10 BLOCK DIAGRAM 

2 

3 

4 

5 

6 

7 

8 

9 

10 

+ 

l--i>-MfT---19 

1--i;>-,-+.-- 18 

1--i;>-,---tr- 17 

16 

>----<>....---- 15 

1--i;>-,-...__ 14 

1--i>-.-..._-13 

>---<>...--~-12 

:illllil:iJi:li~~~ .mrn11!1lllllli:ll1:!-::!:.------.__;::'._--'-"--r--'-- 11 

l/CLK 

INPUT 

INPUT 

INPUT 

INPUT 

INPUT 0--t:2=::::t 
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Lattice Semiconductor Corp., 5555 N.E. Moore Ct., Hillsboro, Oregon 97124 
Tel.: (503) 681-0118; FAX: (503) 681-3037 

Applications & Literature Hotline: 1-800-FASTGAL 
Electronic Bulletin Board: (503) 693-0215; 1200/2400 Baud • N, 8, 1 
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Extra•custom ™ 

vs Semi•custom. 
EXTRA•CUSTOM IS LSI COMPUTER SYSTEM'S 

ANALOG AND DIGITAL FULL CUSTOM SERVICE. 
IT SAVES YOU MONEY THAT SEMI-CUSTOM WASTES. 

U) 

E 
Q) -

EXTRA•CUSTOM SAVES YOU 
MONEY WITH MAXIMUM 
SYSTEM INTEGRATION: 

our engineers examine your total system to put 
more components on your chip. That means fewer 
components for you to mount on your board. 
(Analog and digital functions are integrated on 
the same chip.) 

~ ~~~~~~~~~-~~~~~ 
Cl) 
..... 
.m 
5-
E 
0 
() 

EXTRA-CUSTOM SAVES YOU 
MONEY WITH MAXIMUM AREA 

EFFICIENCY AND MINIMUM 
PIN COUNT: 

Ci) utilizing CAE/CAD to speed and 
_J verify the design, our engineers 

optimize your circuit for MOS, 
and fully customize chip layout 
to reduce function area, 
interconnect, and pin count. The 
less silicon used, and the fewer 
pins, the lower the unit price for your chip. (Semi· 
custom provides llttle opportunity for such 
optimization.) 

EXTRA•CUSTOM SAVES YOU 
MONEY WITH THE RIGHT 

MOS PROCESS TECHNOLOGY: 

the process our engineers recommend for your chip 
will always be the utmost cost effective tor your 
requirements. (With semi-custom you must use the 

~·~~ 
'Ii . 

-= - - ~ ~; - -- .. ·' , 

EXTRA•CUSTOM MAKES 
MONEY FOR YOU WITH MULTI· 

SOURCED PRODUCTION: 

our universal design rules let us use numerous 
fabricators, which ensures delivery of your chips on 
time. The more product you can ship on time, the 
more money you make. (With semi-custom, multi· 
sourcing is normally not available.) 

EXTRA·CUSTOM MAKES 
MONEY FOR YOU BECAUSE: 

our engineers concentrate on designing the chip 
and the test program that goes with It, while your 
engineers concentrate on developing new products. 
(With semi-custom, your engineers are all tied up 
designing the chip and test program.) 

IF YOUR PRODUCTION 
QUANTITIES ARE 100K 

A YEAR OR MORE, 

unit price of an LSI Computer Systems extra
custom chip will be much less than that of a semi
custom chip - significant savings are also 
act\ievable at lower production quanttties. 

LSl/CSI i -· 
LSI COMPUTER SYSTEMS INC. 

THE REASON WE KNOW OUR 
EXTRA•CUSTOM SERVICE 

CAN SAVE MONEY 

and make money for you, is that we've been 
offering It since 1969, producing reliable, high 
volume, cost effective MOS circuits for applications 
including: 
0 Phased locked loop touch control light 

dimmer/switches 
0 Programmable digital delay-timers 
0 Military computers, weapons test sets, and 

security systems 
O Digital computer organs 
0 Auto correlators 0 PBX systems 
O Sound generators for toys and alarms 
O Security system auto-dialers and wireless 

transmitters 
O Electronic music for greeting cards and 

consumer novelties O Pay TV decoders 
O Frequency and event counters 
0 Synchro-to-digital converters 
0 Remote tone-activated isolation devices for 

telephone lines 0 Camera electronics 
0 Programmable digital locks 
0 Police speed radar guns 
O State of the art high frequency 

oscillator/dividers 
O Street lighting controllers 
0 Brushless D.C. motor controllers 
O Smoke detectors 
0 Appliance timers 
0 AC Motor controllers 
0 Infra-red controllers 
0 Programmable event controllers 
0 Electronic staplers 
O Furnace controllers 
0 Industrial lighting controllers 

We also offer system design and 
volume assembly of a pc-board 

or a finished product. 

1235 Walt Whitman Road, Melville, New York 11747 USA• 516/271-0400 •FAX: 516/271-0405 •TWX: 510 226-7833 
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LSI COMPUTER : : : = • 

SYSTEMS INC. • • • 
LS7339-LS7340: ON-OFF AC power switch with 
retriggerable TIMED-ON mode. TIMED-ON mode 
delivers full power for a time period determined by 
external R-C (minutes to several hours). TIMED-ON 
mode timer retriggers with each application of ON 
control. OFF control turns power off. Suitable for lamps 
and all AC appliances. 8 Pin Mini-DIP. 

DISPLAY DRIVERS 
For liquid crystal displays requiring up to 
60V. 
LS7100: BCD to 7 segment latch/ decoder/ driver. 

LS7110: Binary addressable latched 8-channel 
demultiplexer/driver. Both are ion-implanted P Channel 
MOS circuits, compatible with CMOS and TTL systems. 
16-pin DIPS. 

CMOS DIVIDERS 
For generating time bases from 50/60 Hz 
Input. 
All feature input shaping network; resettable; division 
select input; 50/60 Hz; clock enable input; 8-pin 
mini-DIP. 
RED 5/6: 10 pulses/sec. 
RED 50/60: 1 pulse/sec. 
RED 100/120: 1 pulse/2 seconds. 
RED 300/360: 1 pulse/0.1 minute. 
RED 500/600: 1 pulse/10 seconds. 
RED 3000/3600: 1 pulse/minute. 

For generating decade-related time bases. 

RDD104: Addressable divider"; divided by 10, 100, 
1000, or 10,000. Input may be controlled by crystal or 
external frequency source. 8-pin mini-DIP. 

TONE ACTIVATED, 
TELEPHONE LINE ISOLATION 

DEVICE 
LS7501-LS7510: Frequency discriminator circuits 
which can disconnect or switch a telephone line 
upon detection of a specific frequency tone. 10 
standard frequency circuit versions. Telephone line 
checking or automatic meter reading applications. 
16 Pin DIP. 

COUNTERS 
LS7066: 24-bit multimode counter. Programmable by 
microprocessor, via three-state 1/0 bus, to operate in 
the following modes: binary, BCD, 24-hour clock, up, 
down, + n, quadrature, and single cycle. Modes can 
co-exist in different combinations. DC to 4 MHz in all 
modes. Includes 24-bit comparator for preset count 

comparison; readable status register. Input/output TTL 
compatible. 20-pin plastic DIP. 

LS7060: DC to 15 MHz 32-bit binary up counter with 
32-bit latch and multiplexer; 8-bit three-state multiplexed 
outputs; input/ output TTL compatible; bus compatible. 
18-pin DIP. 

LS7062: Identical to LS7060 except that it is a dual 
16-bit counter, with two inputs. 
LS7061: DC to 15 MHz 32-bit binary up counter with · 
40 bit latch and multiplexer; access to 8 LSB latches 
allow attachment of prescalers for counting to 3.84 GHz; 
8-bit three-state multiplexed outputs; input/ output TTL 
compatible; bus compatible. 24-pin DIP. 

LS7063: Identical to LS7061 except that it is a dual 
16-Bit counter, with two inputs. 
LS7030: DC to 10 MHz eight decade up counter, with 
8-decade latch and multiplexer, multiplexed BCD and 
7 segment outputs; inputs CMOS and TTL compatible; 
outputs CMOS compatible; counter output latches; C/l 

leading zero blanking. 40-pin DIP. E 
Q) 

LS7031: DC to 10 MHz six decade up counter with iii 
8-decade latch and multiplexer, access to LSD latches {/)' 
allows attachment of prescalers for counting to 1 GHz, (i) 
multiplexed BCD outputs; leading zero blanking; inputs :; 
CMOS and TTL compatible; outputs CMOS compatible. ~ 
40-pin DIP. o 
LS7055: DC to 250 KHz six decade up/down counter ~ 
with integral preset, presignal, and main signal store; ~ 
automatic or manual preset/reset control; 3 comparators 
with output flags; multiplexed BCD, 7 segment outputs 
and blanking override; internal oscillator, high noise 
immunity; all inputs CMOS compatible. 40-pin DIP. 
LS7056: Identical to LS7055, except that it has lamp 
test input instead of blanking override. 

LS7080-LS7081: Quadrature to UP/DOWN Clock 
Converters. Quadrature clocks from optical and 
magnetic encoders are converted to UP CLOCK and 
DOWN CLOCK outputs (LS7080) or CLOCK and 
UP/DOWN outputs (LS7081). The outputs of 
LS7080 - LS7081 can be used to drive standard 
UP /DOWN counters for direction or position sensing 
of the encoder. 8 Pin Mini-DIP. 

HIGH QUALITY 
MELODY CIRCUITS 

LS3404 Series: Melody generators with 255 note 
capacity Mask-Programmable ROM. Excellent pitch 
resolution and exponential decay envelope imposed on 
each note account for the uniquely realistic quality of 
the chime-like musical sound produced by the LS3404 
Series of circuits. Piezo transducers are directly driven. 
Standard speakers requires a single transistor interface. 
31 musical fonts are available. Nominal charge to custom 
program your desired font. 8 Pin Mini-DIP or dice. 
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PROGRAMMABLE INTEGRATED 
CONTROLLER/SEQUENCER 

Microprocessor designed for applications 
requiring simple decision-making, not 
computation. 
LS7270: Performs logical sequencing, timing and 
controlling functions. Far more easily programmed than 
any other µP; any program can be stored in any ROM, 
PROM, EPROM, or RAM. Low-cost reliable 
replacement for hard-wired controls and relay networks. 
40-pin DIP. 

DIGITAL LOCK CIRCUITS 
Keyboard Programmable Keyless Locks 
LS7222-LS7223: Stand alone lock logic with 38416, 
4 digit codes: 3 different user programmable codes; 

en momentary static lock control outputs; tamper detection 
E output; high noise immunity. 20-pin DIP. 
2 
~For automotive/ marine anti-theft. 

(/) 
Q; LS7220: 5,040 4-digit combinations: out-of-sequence 
:; detection logic; 25µA standby; "Save" mode for valet 
~parking settable in "Unlock"; built-in convenience delay 
o hard-wired programming. 14-pin DIP. 
() 

U5 For area access and machine access. 
.....J 

LS7225-LS7226: 5,040 4-digit combinations; toggle 
output (set and reset with application of code); 
momentary output; tamper output; hard-wired 
programming. 14-pin DIP. 

For serial . address decoding or 2-
pushbutton keyless locks. 
LS7228-LS7229: Address decoder/digital lock; code 
programmable through 9 parallel pins; serial decoding 
input can be applied through dual pulse train or two 
pushbuttons; pulse output; duration between entries 
capacitor programmable; cascadable; hard-wired 
programming. 16-pin DIP. 

BRUSHLESS DC 
MOTOR SPEED CONTROLLERS 

LS7260-LS7262: 3 or 4-phase commutator chips; 
overcurrent sensing; brake, reverse, 20-pin DIP. 

LS7263: Crystal controlled 3-phase motor speed 
controller; for fixed speed applications; accuracy 0 .1 % . 
18-pin DIP. 

LS7264: Crystal controlled 4-phase motor speed 
controller; for fixed speed applications; accuracy 0 .1 % . 
16-pin DIP. 

PROGRAMMABLE DIGITAL 
DELAY TIMER 

For delaying the start or stopping of an 
operation. 
LS7210: Can generate delays of ms to infinity, or add 
auto reset to µP system; programmed by 5 binary 
weighted input bits plus on chip oscillator or external 
clock. Operable in 4 modes; delayed operate or release, 
dual delay, or one-shot. All inputs CMOS, MOS, and 
TTL compatible. 14-pin DIP. 

TOUCH CONTROL 
LAMP DIMMER/ AC MOTOR 

SPEED CONTROLS 
Circuits digitally determine firing angle of 
a triac. Phase locked loop synchroni
zation makes triac output "Pure AC", 
allowing triac to drive motor or 
transformer windings directly. 
LS7231-LS7234: Momentary touch turns triac off, if on; 
If off, momentary touch turns triac to maximum or to 
firing angle stored in MEMORY (depending on circuit). 
Prolonged touch causes firing angle to vary. 
8 pin mini-DIP. 

_ LS7237: A touch causes firing angle to advance to next 
state in sequence. Three state input pin ("l", "O", or 
"open") selects one of 3 modes of firing angle sequence: 
MAX/OFF; 
LOW/MED/MAX/OFF; 
MIN/LOW/MED/MAX/OFF, Pin compatible with 
LS7231-LS7234. 8 pin mini-DIP. 

LS7310-LS7315: Power Controllers provide ten 
POWER LEVEL controls and OFF control. 
LS7310-LS7313 also provide ON and MOMENTARY 
controls. Ideal for speed control of AC Motors (i.e. fans, 
blenders) and brightness control of incandescent lamps. 

LS7310-LS7313: 18 Pin DIP 

LS7314-LS7315: 16 Pin DIP 

LS7331: Momentary touch turns triac on or off; 
prolonged touch causes firing angle to vary. Allows 
computer control of triac firing with outputs to computer 
when lamp is at full brightness, varying in brightness or 
when power loss has occurred.14 Pin DIP 

LS7338: Light switch with TIMED-ON and DELAYED
OFF modes. TIMED-ON mode delivers full power for 
a time period determined by external R-C (minutes to 
several hours). DELAYED-OFF mode starts at a 
reduced power level and DIMS-TO-OFF in 209 seconds. 
8 Pin Mini-DIP. 
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LSI 

Products 
and Services 

AS I Cs 
LSI Logic is the leading designer, developer 
and manufacturer of the most advanced appli
cation-specific integrated circuits (ASICs) in 
the industry. The company's broad ASIC line 
includes high performance HCMOS and 
BiCMOS array-based and cell-based ASICs 
which integrate random logic, microproces
sors, memory and analog functions on chips 
with up to 200,000 equivalent gates. LSI Logic 
also manufactures and markets SPARC and 
MIPS microprocessors using Reduced 
Instruction Set Computing (RISC) technology 
and other selected standard products. 

Military 
Radiation-hardened versions of array-based 
AS I Cs are available from 10,000 to 50,000 
usable gates with a total dose of 200 to 1,000 
Krads (Si). LSl's mil/aero facility in Fremont, CA 
is fully self-contained, with assembly, burn-in, 
test and qualification in one domestic location. 

LEA100K Embedded Array Device 

MDE® Design Tools 
LSI Logic's comprehensive and flexible ASIC 
design tools support both silicon-specific and 
system design environments. The MOE® 
(Modular Design Environment™), COE® (Co
Designer® Environment) and third-party CAD 
Connection Program tools are fully integrated 
with the company's advanced manufacturing 
capabilities. 

MOE tools offer Design Builder and Silicon 
Builder, which greatly increase ASIC design
ers' productivity while making sure that cor
rect-by-construction circuits are designed. 
Design Builder tools synthesize higher level 
descriptions of circuits into netlists. These 
netlists are then synthesized using the Silicon 
Builder tools to produce efficient physical lay- .Q 
out. This combination produces ASICs guaran- oi 

teed to.meet specifications, whether cus- .3 
tomers use in-house MOE software, or one of 00 
LSI Logics's Design Resource Centers. ..J 

The MOE toolset, comprised of over 25 mod
ules, is used to design chips with up to 200,000 
gates and systems in excess of two million 
gates. More than 1,000 library elements rang
ing from simple macrocells to complex mega
cells are available for both array and cell
based ASICs. 

RISC Microprocessors 
The LSI Logic MIPS and SPARC microproces
sor product lines provide open-architecture 
RISC design solutions. A variety of peripheral 
chips and chip sets, including processors opti
mized for embedded control, and innovative 
chip-on-board module packaging technology, 
enhance the product line. LSI Logic's leading
edge microprocessor products simplify design 
and shorten the time-to-market for SPARC and 
MIPS-based products. 
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Products 
and Services 

DSP Products 

LSI 

LSI Logic manufactures selected standard 
products, such as Digital Signal Processing 
(DSP) products. LSI Logic's DSP family cur
rently includes 32-bit building block proces
sors, special purpose memory devices, 
Function-Specific DSP, Crossbar Switch and 
Error Correcting Reed-Solomon Codec. 

The term "Function-Specific DSP" covers a 
wide range of devices which are optimized to 
perform a particular algorithm, or function. 
Typically the system designer turns to func
tion-specific devices when the performance 
required far exceeds that which can be deliv
ered by a single chip DSP microprocessor. LSI 
Logic offers devices capable of processing 
video data at 20 or even 40 MHz in real time. 
Application areas where this kind of perfor
mance is required include image processing, 

Product 

LCA 100K Compacted 
Array Plus™ Series 

LEA 1 OOK Embedded 
Array™ Series 

LCA 10000 Compacted 
Array™ Series 

LMA9000 Micro 
Array Series 

LDD10000 Direct Drive™ 
Array Series 

LAD310 Analog/Digital 
Array Series 

Process Technology 

1.0-Micron Drawn Gate Length 
(0.7-Micron Effective Channel Length) 

1.0-Micron Drawn Gate Length 
(0.7-Micron Effective Channel Length) 

1.5-Micron Drawn Gate Length 
(0.9-Micron Effective Channel Length) 

1.5-Micron Drawn Gate Length 
10.9-Micron Effective Channel Length) 

1.5-Micron Drawn Gate Length 
(0.9-Micron Effective Channel Length) 

1.5-Micron Drawn Gate Length 
(0.9-Micron Effective Channel Length) 

radar, sonar, C31, visualization systems and any 
application where video data rates are 
required. 

Worldwide Manufacturing 
LSI Logic has eight state-of-the-art manufac
turing sites in the US, Japan, United Kingdom, 
West Germany and Canada. Through these 
facilities, LSI Logic offers high-performance 
1.0-micron drawn gate length (0.7-micron 
effective channel length) processes and more 
than 400 different advanced package types. 

Right-First-TimeTM Silicon 
Prototype turnaround times average two 
weeks for gate arrays and six weeks for cell
based ASICs - the fastest in the industry. LSI 
Logic's proven track record of over 8,000 suc
cessful designs assures Right-First-Time ASIC 
solutions. 

Architecture Usable Gates 

Channel-Free™ Array 3,000 to 100,000 

Channel-Free Array with Up to 150,000 
Embedded High-Density Cells Equivalent Gates 

Channel-Free Array 10,000 to 50,000 

Channel-Free Array 

Channel-Free Array 

Channel-Free Array 
and Analog Tiies 

Up to 15,000 

Up to 43,500 CMOS, 
375 to 1,330 BiCMOS 

600 to 46,000 CMOS 
Digital, 72 to 504 
Analog Tiies 

LCB007 Cell-Based 
AS I Cs 

1.0-Micron Drawn Gate Length HCMOS 
(0.7-Micron Effective Channel Length) 

Up to 200,000 
Equivalent Gates 

LCB15 Cell-Based 
AS I Cs 

1.5-Micron Drawn Gate Length HCMOS 
(0.9-Micron Effective Channel Length) 

Up to 100,000 
Equivalent Gates 

Product Process Technology Architecture Usable Gates 

RHASIC LRH10000 1.0-Micron Channel Length Channel-Free Array 10,000 to 50,000 
Compacted Array Series Channel-Free HCMOS, 1000 KRADS 

RHASIC LRH9000 1.1-Micron Channel Length Channeled Array Up to 10,000 
Channeled Array Series Channel-Free HCMOS, 200 KRADS 

Name 

Macrocells 

Macrofunctions 

Mega cells 

Spice 1/0 Models 

Description 

More than 400 basic building blocks such as ORs, NANDs, latches, flip-flops, buffers and other 
gate-level structures. 

More than 300 SSI and MSI elements including adders, counters, decoders, multiplexer, 
r!lgisters, etc. 

Large functional logic and memory building blocks including single- and multiport RAMs, ROMs, 
FIFOs and LIFOs, 4-bit 2901 slices, 32-bit RISC microprocessors, 1750 microprocessors, 32-bit 
multiplier-accumulators. 

Comprehensive, device-level descriptions of input and output macro cells for each array-based 
and cell-based ASIC family for use with HS Pl CE. 

When contacting suppliers, say you saw it in IC MASTER © IC MASTER 1991 



ASIC Design 
Services 

ASIC Design Tools 

Design Concept 
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LSI 

Products 
and Services 

Name Description • 

Special Cell Development Utilizing the industries largest collection of library elements, ranging from macrocells to mega
functions, customer specific designs can be developed. 

Design Building Blocks More than 100 large functional building blocks including popular AMO, Intel, and Motorola 
peripherals. 

Fault Grading State of the art fault grading services are available to provide reliable, accurate, convenient fault 
simulation based on exhaustive or statistical methods, accompanied by comprehensive, easy-to
analyze reports. 

ATPG for SCAN Designs Automatic Test Pattern Generation (ATPG) service provides the benefits of scan-based OFT 
without having to make the investment in time and money usually associated with learning the 
complexities of ATPG software. 

Spice Models SPICE 1/0 model licenses are available for mosttechnologies, enabling circuit operation simula
tions to be made. 

Layout Proprietary, state-of-the-art layout design tools, optimized for array-based and cell-based ASIC 
products. Layout service is provided to determine die size fit or actual interconnection 
lengths for precise performance evaluation. 

Application Support Various levels of design and support services are available. LSl's extensive system level archi
tectural experience and expertise can be tapped. 

Production Services Additional production services are available to support fast turnaround times through 
fabrication, assembly, test and delivery. 

MDESeries 

Silicon Integrator™ 
Toolset 

Design Builder 

Silicon Builder 

Test Builder 

Third Party Interface 

COE/MG 

Design Kits 

Description 

Single or multi chip design tool system for arrays and cell-based ASICs with up to 200,000 
equivalent gates per chip. 

Design productivity tools including ChipSizer™, Logic Expression Synthesizer (LES), Logic 
Block Synthesizer (LBS) and Memory Compiler. 

Produces optimized layouts of datapaths and random logic blocks. 

Automatic test generation for synchronous ASIC designs. 

Links Mentor Graphics' system-level tools with LSI Logic's silicon-accurate MOE tools. 

Verilog®, Valid, IKOS, Viewlogic 

LSI Logic design tools are focused on reduc
ing the design cycle and "buying you time". 
This is vital in establishing a market lead in 
product introduction. 

They also leverage the silicon technology pro
viding highly optimized, fast circuits that lead 
to differentiated products. 

FloorPlanner™ Software 
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Fast Prototypes 
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Products 
and Services 

LSI 

LSI Logic offers the industry's most extensive 
ASIC design support network and a full range 
of hardware and software design tools. At 39 
LSI Logic Design Resource Centers worldwide 
and 18 authorized distributor Design Centers, 

Advanced wafer fabrication, assembly, testing 
and packaging technology make LSI Logic the 
leader in prototype and volume ASIC manufac
turing. With worldwide production facilities 
extending from the US to the United Kingdom, 
Japan, West Germany and Canada, LSI Logic's 
manufacturing operations are geared to pro
duce dense and fast chips, a wide variety of 
packages, small-to-large production runs and 
extensive test patterns. These manufacturing 
sites offer advanced ASIC processes including 

LSI Logic offers the fastest ASIC prototype ser
vices in the industry. Fully tested and working 
gate array prototypes are delivered in only two 
to three weeks-or an eight-day Hot Lot ser
vices is offered if a customer requires faster 

l64814 SPARC Microprocessor 

experienced application engineers offer train
ing and design assistance giving customers 
the expertise, hardware platforms and soft
ware tools they need to integrate systems into 
silicon. 

1.0 and 1.5-micron drawn gate length (0.7-
micron and 0.9-micron effective channel 
length) HCMOS and high-performance 
BiCMOS. 

LSI Logic offers more than 400 different plastic 
and ceramic package types with up to 524 
leads and accommodating die up to 1.5 cm sq. 
These include pin grid array, leaded and lead
less chip carrier, chip on tape, plastic quad flat 
packs and dual-in-line packages. 

turnaround. For cell-based AS I Cs, tested and 
working prototypes are delivered in six weeks 
- or Hot Lots in just four weeks. 

LR3000 MIPS Microprocessor 
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Development 
Systems 
Software 
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SPARC 
Microprocessor 
Products 

LSI 

Device Type Product Code Clock Rate (MHz) Package Available Alternate Source 

SPARC Integer Unit L64801QC- 20 160 PQFP Now MB86901 
L64801NC- 20 179 PPGA Now 
L64801GC- 20 179 CPGA Now 
L64801QC- 25 160 PQFP Now 
L64801NC- 25 179 PPGA Now 
L64801GC- 25 179 CPGA Now 

Advanced SPARC L64811NC- 25 207 PPGA Now CY7C601 
Integer Unit L64811GC- 25 207 CPGA Now 

L64811NC- 33 207 PPGA Now 
L64811GC- 33 207 CPGA Now 
L64811GC- 40 207 CPGA Now 

Floating-Point Unit L64814NC- 25 143 PPGA Now W3171 
L64814GC- 25 143 CPGA Now 
L64814NC- 33 143 PPGA Now 
L64814GC- 33 143 CPGA Now 
L64814GC- 40 143 CPGA Now 

MMU, Cache L64815GC- 25 223CPGA Now 
Controller, Tags (MCT) 33 223 CPGA Contact factory 

40 223 CPGA Contact factory 

Mbus DRAM L64850GC- 25 223 CPGA Now 
Controller 33 223 CPGA Contact factory 

40 223 CPGA Contact factory 

Sbus OMA L64853QC- 25 120 PQFP Now 
Controller 

Mbus to STDIO L64851QC- 25 208 PQFP Now 
Interface 33 208 PQFP 

40 208 PQFP 

MBusto SBus L64852GC- 25 223 CPGA Now 
Interface 33 223CPGA Contact factory 

40 223 CPGA Contact factory 

SPARC Embedded L64901QC- 20 160 PQFP Now 
Processor L64901NC- 20 144 PPGA Now 

L64901QC- 25 160 PQFP Now 
L64901NC- 25 144 PPGA Now 

Integrated L64951QC- 20 160 PQFP Contact factory 
System Controller L64951NC- 20 144 PPGA Contact factory 

L64951QC- 25 160 PQFP Contact factory 
L64951NC- 25 144 PPGA Contact factory 

Evaluation/ EDB901- 20 Contact factory 
Development EDB901- 25 Contact factory 
Board 

Product Code Description Available 
ST-N99-SSB 10445 SPARCsim single user license; software on cartridge-tape media with Now 

one set of documentation. 

ST-N99-RXT10445 RDBXtool single user license; software on cartridge-tape media with Now 
one set of documentation. 

ST-N99-SPM10445 SPARCmon source code license; software on cartidge-tape media with Now 
one set of documentation. 
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MIPS 
Microprocessor 
Products 

Device Type Product Code 

Central Processing Unit LR2000GC-12 
LR2000GC-16 

Floating-Point LR201 OLC-12 
Accelerator LR2010LC-16 

Write Buffer LR2020JC-12 
LR2020GC-12 
LR2020JC-16 
LR2020G C-16 

Central Processing Unit LR3000LC-16 
LR3000GC-16 
LR3000LC-20 
LR3000GC-20 
LR3000LC-25 
LR3000GC-25 
LR3000AKC-25 
LR3000AHC-25 
LR3000AKC-33 
LR3000AHC-33 
LR3000AKC-40 
LR3000AHC-40 

Floating-Point LR3010HC-16 
Accelerator LR301 OKC-16 

LR3010HC-20 
LR3010KC-20 
LR3010HC-25 
LR3010KC-25 
LR3010AHC-25 
LR3010AKC-25 
LR3010AHC-33 
LR3010AKC-33 
LR3010AHC-40 
LR3010AKC-40 

Write Buffer LR3020JC-16 
LR3020G C-16 
LR3020JC-20 
LR3020GC-20 
LR3020JC-25 
LR3020GC-25 

Read-Write Buffer LR3220GC-25 
LR32200C-25 
LR3220GC-33 
LR32200C-33 

MIPS Ngine™ Module RPM3310-25 
RPM3330-33 

Embedded Processor LR33000HC-25 
LR330000C-25 
LR33000HC-33 
LR33000HC-40 

LSI 

Description Clock(MHz) 

First Generation 12.5 
RISC Processor with 16.7 
Memory Management 

High-Performance 12.5 
Coprocessor 16.7 

Cache,Main Memory 12.5 
Write Interface 12.5 

Second Generation 16.7 
RISC Processor with 16.7 
Memory Management 20 

20 
25 
25 
25 
25 
33.3 
33.3 
40 
40 

High Performance 16.7 
Coprocessor 16.7 

20 
20 
25 
25 
25 
25 
33.3 
33.3 
40 
40 

Cache-Main Memory 16.7 
Write Interface 16.7 

20 
20 
25 
25 

Integrated Cache- 25 
Main Memory Interface 25 

33.3 
33.3 

LR3000 and LR3010 25 
Module with Ca ch es 33.3 
and Read-Write Buffer 

MIPS-Based 25 
Embedded Processor 25 

33.3 
40 

When contacting suppliers, say you saw it in IC MASTER 

Package Available 

144 CPGA Now 
144 CPGA Now 

84 CLDCC-J Now 
84 CLDCC-J Now 

68 PLDCC-J Now 
68 CPGA Now 
16.768 PLDCC-J Now 
16.768 CPGA Now 
172 CLDCC Now 
144 CPGA Now 
172 CLDCC Now 
144 CPGA Now 
172 CLDCC Now 
144 CPGA Now 
172 CLDCC (cavity-down} Now 
175 CPGA (cavity-down} Now 
172 CLDCC (cavity-down} Now 
175 CPGA (cavity-down! Now 
172 CLDCC (cavity-down! Q1 '91 
175 CPGA lcavity-downl 01 '91 

84 CPGA (cavity-down} Now 
84 CLDCC (cavity-down} Now 
84 CPGA (cavity-down) Now 
84 CLDCC (cavity-down) Now 
84 CPGA (cavity-down) Now 
84 CLDCC (cavity-down) Now 
84 CPGA (cavity-down) Now 
84 CLDCC (cavity-down) Now 
84 CPGA (cavity-down) No-. 
84 CLDCC (cavity-down) Now 
84 CPGA (cavity-down) 01 '91 
84 CLDCC (cavity-down) Q1 '91 

68 PLDCC-J Now 
68 CPGA Now 
68 PLDCC-J Now 
68 CPGA Now 
68 PLDCC-J Now 
68 CPGA Now 

180 CPGA Now 
184 POFP Now 
180 CPGA Now 
184 POFP Now 

Now 
Now 

155 CPGA 04 '90 
160 POFP 02 '91 
155 CPGA 01 '91 
155 CPGA 02 '91 
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MIPS 
Microprocessor 
Products 

Device Type Product Code 
MIPSET LR3201QC-16 

LR3201QC-20 
LR3201QC-25 

LR32020C-16 
LR32020C-20 
LR32020C-25 

LR32030C-16 
LR32030C-20 
LR32030C-25 

LR32040C-16 
LR32040C-20 
LR32040C-25 

LR32D040C-16 
LR32D040C-20 
LR32D040C-25 

LR3205QC-16 
LR3205QC-20 
LR32050C-25 

LR32080C-16 
LR32080C-20 
LR32080C-25 

LR32090C-16 
LR32090C-20 
LR32090C-25 

LSI 

Description Clock(MHz) 

RST/INT 16 
Controller 20 

25 

L-Bus 16 
Controller 20 

25 

DRAM 16 
Controller 20 

25 

DRAM Data 16 
Buffer 20 

25 

lntegr·ated 16 
DRAM Data 20 
Buffer 25 

Block Transfer 16 
Buffer 20 

25 

Video Frame 16 
Controller 20 

25 

Video Shifter 16 
20 
25 

When contacting suppliers, say you saw it in IC MASTER 

Package Available 

64 PQFP Now 
64 PQFP Now 
64 PQFP Now 

208 POFP Now 
208 POFP Now 
208 POFP Now 

160 POFP Now 
160 PQFP Now 
160 POFP Now 

64 POFP Now 
64 POFP Now 
64 POFP Now 

100 POFP Now 
100 POFP Now 
100 POFP Now 

208 POFP Now 
208 POFP Now 
208 POFP Now 

208 POFP 01 '91 
208 POFP 01 '91 
208 POFP 01 '91 

Contact factory 01 '91 
Contact factory 01 '91 
Contact factory 01 '91 
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Fixed-Point 
Multipliers 

Floating-Point 
Processors 

Signal 
and Image 
Processing 
Devices 

LSI 
Digital Signal 
Processing (OSP) 
Products 

Device Type Part Description 
Number 

32-Bit MACs L64032 32-Bit MAC with 
64-Bit Mode 

Device Type Part Description 
Number 

32-Bit Floating Point L64133 IEEE Multiplier and ALU 
Processor 

Device Type Part Description 
Number 

Variable-Length L64210 lK x 4 x 8 Line Delay 
Video Shift Register 
(VSR) 

L64211 512 x 8 x 8 Line Delay 

High Speed Variable- L64212 1Kx4 x 8 Line Delay 
Length Video Shift 
Register (HVSR) 

Rank-Value L64220 12-Bit, 64-Tap Rank-Value Filter 
Filter (RVF) 

Binary Filter and L64230 1024-Tap Binary Data FIR Filter 
Template Matcher 
(BFIR) 

8 x 8 Multi-Bit Filter L64240 64-Tap, 8-Bit Data or 32-Tap, 
(MFIR) 16-Bit Data FIR Filter 

3 x 3 Multi-Bit Filter L64243 9-Tap, 8-Bit Data FIR Filter 
(MFIR) 

Histogram/Hough L64250 4096 x 4096 Pixel Histogram 
Transform Processor and Hough Transform Processor 
(HHP) 

Versatile Fl R Filter L64260 Multi-Tap 16-Bit 
Processor (VFIR) FIR Filter Processor 

L64261 Multi-Tap 16-Bit 
FIR Filter Processor 

Crossbar Switch L64270 64 to 64 Crossbar Switch with 
(XBAR) Pipeline and Flow-Through Modes 

Complex FFT L64280 Floating-Point Complex FFT 
Processor (FFTP) Processor. Single and 

Multi-Processor Modes 

FFT Video Shift L64281 FFT Video Shift Register 
Register (FFTSR) Formats Data for L64280 

Object Contour L64290 Contour Tracer for Binary Images 
Tracer (TRACER) 128 x 128 with Internal RAM 

1024 x 1024 with External RAM 

R-S CODEC L64710 8-Error Correcting Reed-
Solomon Codec 

*Contact factory for military availability. 

Speed (ns) Packages Available 
Commercial Military* 

125 160 132 CPGA Now 
100 125 132 CLDCC Now 
80 100 Now 

Cycle Time (ns) Packages Available 
Commercial Military* 

80 125 144 CPGA Now 
60 100 Now 
50 80 Now 

Clock Rate (MHz) Packages Available 
Commercial Military* 

15 12 68 PLCC Now 
20 16 68 CPGA Now 

15 12 120 CPGA Now 
20 16 120 PPGA Now 

30 20 95 CPGA Now 
40 30 1Q90 

15 12 155 CPGA Now 
20 16 Now 

15 12 155 CPGA Now 
20 16 Now 

15 12 155 CPGA Now 
20 16 Now 

20 20 68 CPGA Now 
30 30 68 PLCC Now 
40 40 Now 
15 12 68 CPGA Now 
20 16 68 PLCC Now 

30 25 223 CPGA Now 
40 30 1Q90 

30 25 144 CPGA Now 
40 30 1Q90 

30 N/A 160 POFP Now 
40 N/A 180 PPGA 1Q90 

30 25 144 CPGA Now 
40 30 2090 

30 30 132 CPGA Now 
40 40 2090 

15 12 68 CPGA Now 
20 16 2090 

40 30 68 CPGA Now 

30 25 2090 

3536 When contacting suppliers, say you saw it in IC MASTER ©IC MASTER 1991 



DSP 
Part Number 

© IC MASTER 1991 

Digital Signal 
Processing (DSP) 
Products 

l64133 L c 80 

c= 

L64240 Chip 

LSI 

Clock Rate (in MHz) or Cycle Time (inns) 

Temperature Range/Flow Option 
C =Commercial 
M =Military (Proceed to MIL Std 883C Level B) 

Package Type 
D =Ceramic DIP 
P = Plastic DIP 
G = CPGA 
N = PPGA 

J = PLDCC 
L = CLCC or CLDCC 
X =Die Only 
Q = QFP or PFP 

Marketing Part Number 

L64720 Chip 

When contacting suppliers, say you saw it in IC MASTER 3537 
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3538 

LSI 

Products 
and Services 

LSI Logic Minnesota 
Corporation • 612.921.8300 
Headquarters 
Milpitas CA New Jersey 

• 408.433.8000. • 201.549.4500 

Alabama New York 
• 205.883.3527 Hopewell Junction 

914.226.1620 
Arizona 
602.951.4560 Victor 

716.223.8820 
California 
San Jose Camillus 

• 408.954.1561 315.468.1646 

Irvine North Carolina 
• 714.553.5600 • 919.872.8400 

San Diego Ohio 
619.541.7092 513.427-5476 

Encino Oregon 
• 818.379.2400 503.645.9882 

Colorado Pennsylvania 
303.756.8800 215.638.3010 

Florida Texas 
Altamonte Springs Austin 
407 .339.2242 512.892.7276 

Boca Raton Dallas 
• 407.395.6200 • 214.788.2966 

Illinois Washington 
• 708.773.0111 • 206.822.4384 

Maryland LSI Logic Corporation 
Bethesda of Canada, Inc. 

• 301.897.5800 Headquarters 
Calgary 

Columbia • 403.262.9292 
301.740.5664 

Edmonton 
Massachusetts • 403.450.4400 

• 617.890.0180 (Design Ctr) 
617.890.0161 (Sales Ofc) 

USA 

Genesis Midwest Technical 
Burlington, MA Sales, Inc. 
617.270.9540 Lenexa, KS 

913.888.5100 

Wichita, KS 
316.262.7240 

St. Charles, MD 
314.441.1012 

Europe 
Amitron Fintronics AB 
Spain Finland 
0034.1.2479313 10.358.0692.6255 

LSI Logic logo design, COE, Co-Designer, Embedded Array, LOS, and 
MOE are registered trademarks and C-MDE, Channel-Free, ChipSizer, 
Compacted Array, Compacted Array Plus, Concurrent Modular Design 
Environment, Direct Drive, EasyASIC, FloorPlanner, lightning, Logic 
Integrator, Modular Design Environment, MipSET, Ngine, Right-First
Time, Silicon Integrator, SparKIT, and System Integrator are trademarks 
of LSI Logic Corporation. 

Ottawa Scotland 
• 613.592.1263 LSI Logic Limited 

• 44.506.416767 
Montreal 

• 514.694.2417 Sweden 
LSI Logic Export AB 

Toronto 46.8.703.4680 
• 416.620.7400 

Switzerland 
Vancouver LSI Logic/Sulzer 

• 604.433.5705 • 41.32.515441 

France Taiwan 
LSI Logic S.A. LSI Logic Corporation 

• 33.1.46206600 • 886.2.755.3433 

Israel United Kingdom 
LSI Logic Limited LSI Logic Limited 

• 972.3.5403741/4 Bracknell 
• 44.344.426544 

Italy 
LSI Logic SPA Sid cup 

• 39.39.6056881 • 44.81.302.8282 

Japan West Germany 
LSI Logic K.K. LSI Logic GmbH 
Tokyo Headquarters 

• 81.3.589.2711 Munich 
• 49.89.926903.0 

Tsukuba-Shi 
• 81.298.52.8371 Dusseldorf 

• 49.211.5961066 
Osaka 

• 81.6.947.5281 Stuttgart 
• 49.711.2262151 

Yokohama 
81.45.902.4111 AE Advanced Electronics 

Hannover 
LSI Logic Corporation • 49.511.3681756 
of Korea Limited 

• 82.2.561.2921 AE Advanced Electronics 
Munich 

Netherlands • 49.89.93009855 
LSI Logic/Arcobel 

• 31.4120.30335 

• Sales Offices with 
Design Resource Centers 

E.V. Johanssen Semi Devices AS 
Electronik AS Norway 
Denmark 47.2.509900 
45.1.839022 

LSI Logic Corporation reserves the right to make changes to any 
products and services herein at any time without notice. LSI Logic 
does not assume any responsibility or liability arising out of the 
application or use of any product or service described herein, 
except as expressly agreed to in writing by LSI Logic; nor does the 
purchase, lease, or use of a product or service from LSI Logic con
vey a license under any patent rights, copyrights, trademark rights, 
or any other of the intellectual property rights of LSI Logic or of third 
parties. All rights reserved. 
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IC MASTER INTERNATIONAL DISTRIBUTORS 
ARGENTINA, COLUMBIA, 
ECUADOR, VENEZUELA, 
PERU 
lntectra 
2629 Terminal Blvd. 
Mt. View, CA 94043 
Phone (415) 967-8818 
FAX 415-967-8836 

AUSTRALIA 
A.J. Distributors Pty. Ltd. 
44 Prospect Road 
Prospect, S. Australia 5082 
Phone 269-1244 
Telex (790) 8235 
FAX 61-8 269 6743 

Stewart Electronics Compo
nents Pty. 
44 Stafford Street 
Huntingdale Victoria, 3166 
Australia 
Phone 61 3 543 3733 
FAX 61 3 543 7238 

AUSTRIA 
First Components GmbH 
Mulweg 1 
8029 Sauerlach 
Germany 
Phone 08104 7044 
FAX 081049992 

BELGIUM 
J.P. LeMaire/Rodelco 
Limburg Stirum 243 
1810 Wemmel, Belgium 

· Phone 02/4600560 
Telex (846) 24610 
FAX 32 2 460 0271 

BRAZIL 
Livraria I nterciencia Ltda. 
Av. Pres. Vargas 435-5 
Andar-CP 1825 - CEP 20077 
Rio de Janeiro, Brazil 
Phone 221-6850, 252-4973 

CANADA 
Future Electronics Inc. 
237 Hymus Blvd. 
Pointe Claire 
Quebec H9R 5C7, Canada 
Phone (514) 694-7710 
TWX 610-421-3251 
Telex 05-823599 
FAX (514) 695-3707 

DENMARK 
Advanced Electronik A/S 
Mariendalsvej 55 
DK2000 Frederiksberg, 
Denmark 
Phone 45 31 194433 
Telex (855) 22431 
FAX 45 31 101287 

DUBAI (UAE) 
Micro-Tech Publications 
P.O. Box 50668 
Dubai (UAE) 

EGYPT 
Alag Trading Company 
3, Amiralay Hussein Gad Str. 
P.O. Box 5115 
Heliopolis, Gharb., Cairo, Egypt 
Phone 202-24 50667 
Telex 20083 PBMCC-UN 
FAX 202-2430541 

ENGLAND 
Farnell Components Ltd. 
Marketing & Purchasing Centre 
Armley Road 
Leeds, England L5122QQ 
Phone 532 790101 
FAX 532 633404 

J.B. Tratsart Ltd. 
Dogmersfield Nr. Baskingstoke 
Hampshire RG27 8SU, 
England 
Phone(0252)613334 

J.B. Tratsart Ltd. 
154a Greenford Road 
Harrow, Middlesex England 
HA1 30T 
Phone 01 422 8295 
Telex (851) 916196 

RS Components 
PO Box 99 
Corby 
Northants NN17 9RS, 
England 
Phone 0536 201234 
Telex 342512 
FAX 0536 201501 

FINLAND 
ITT Multikomponent 
Tyopajankatu 5 
PL 107, SF-00501 
Helsinki 50, Finland 
Phone 358 0 822641 
Telex 123588 
FAX 358 0 822199 

FRANCE 
Conseil et Promotion 
28 Rue de la Procession 
92150 Soresnes, France 
Phone 45064275 
Telex (842) 74810 
FAX 33 1 45064699 

GERMANY 
Astronic GmbH 
Gruenwalder Weg 30 
8024 Deisenhofen, 
Germany 
Phone(089)6130303 
Telex 5216187 astr d 
FAX 49 89 613 1668 

Farnell GmbH 
Gruenwalder Weg 30 
8024 Deisenhofen, 
Germany 
Phone(089)6130301 
FAX 089 6131682 

HOLLAND 
TME B.V. 
Components Division 
Helftheuvelweg 83 
5224 AS's-Hertogebosch 
or P.O. Box 2399 

5202 CJ's-Hertogenbosch 
Phone 31 73 22101 O 
Telex 74488 
FAX (31) 73 220330 

HONG KONG P.R.C. 
Megapower Electronics Ltd. 
702, 7th Floor Hilder Centre 
2 Sung Ping Street 
Hunghom, Kowioon, Hong Kong 
Phone 852 3 7730292 
Telex 43464 
FAX 852 3 624225 

INDIA, PAKISTAN, 
BANGLADESH, SRI LANKA 
BPB Publications 
B-14, Connaught Place 
New Delhi 110001, India 
Phone 267741 
Telex (953) 3162077 

ISRAEL 
STG International Ltd. 
10 Huberman Street 
P.O. Box 1276 
61012 Tel-Aviv, Israel 
Phone 248231 
Telex (922) 342229 
FAX 972 3 234309 

JAPAN 
Tokyo International 
Communications Inc. 
Miyajima Bldg. 
28 Yoyogi 1-Chome, 
Shibuya-ku 
Tokyo 151, Japan 
Phone 379-2561 
Telex (781) 33106 
FAX 81 03 370 5775 

SINGAPORE, THAILAND, 
INDONESIA, MALAYSIA 
Tech Publications 
B1-39 Sim Lim Tower 
10 Jalan Besar, Singapore 
0820 
Phone 2914595 
Telex (786) RS56791 
FAX 65 7449835 

SOUTH AFRICA 
Cadshop (Pty.) Ltd. 
3rd Floor, Litho House 
5A Dover Road 
Randburg, South Africa 
Phone 27 11 789 3910 
Telex 960 426392 
FAX 27 11 789 3913 

SPAIN 
Sagitron 
clo Corazon de Maria, 80-82 
28002 Madrid, Spain 
Phone 416 90 42 
Telex (831) 43819 
FAX 3414158652 

SWEDEN 
Computer Press 
Box 893 
S-85124 Sundsvall, Sweden 
Phone 46 60 150475 
Telex (854) 71355 
FAX 46 60 151413 

SWITZERLAND 
W. Stolz AG 

KOREA Taefernstrasse 15 
Tae Lim Corporation CH5405 Baden-Daettwil, 
16-1, 2-KA, Han Garg-Ro, Yong San-ku Switzerland 
SuninSangGA21-Dong,2ndR.#2216 Phone 056 840151 
Seoul, Korea Telex (845) 82508A 
Phone 02-702-6300 FAX 41 56 831963 
FAX 02-719-3011 

MEXICO 
Dicopel 
Tochtli 368 Fracc 
Ind. San Antonio 
C.P. 02760 Mexico D.F. 
Phone 561-32-11 
Telex (383) 1773790 
FAX 561 12 79 

NEW ZEALAND 
AWA New Zealand Limited 
Wineera Drive, Porirua 
Private Bag, Porirua 
Wellington, New Zealand 
Phone 04-370-159 
FAX 04-374-201 

NORWAY 
Fagbokservice A.S. 
Ekebergveien, 130B 
1178 Oslo 11 , Norway 
Box 94, Bekkelagshogda 
Phone(02)282237 
FAX 47 2 28 70 29 

SAUDI ARABIA 
Mejdaf Est. 
P.O. Box 2002 
Riyadh 11451, Saudi Arabia 
Phone 4013206 
Telex 928 202787 
FAX 966 1 4055112 

TAIWAN 
Mitronics International Corp. 
7F No. 696 
Tung Hua S. Road 
Taipei, Taiwan, R.O.C. 
Phone(02)7097626 
Telex 12621 MITRONIC 
FAX (02) 7553394 



Standard Product List 

Micrel Semiconductor offers a line of products and services which include: 
1) Standard integrated circuits 

• High Side MOSFET Drivers • Low Side MOSFET Drivers • Display Drivers • Latched Drivers 
2) Custom ICs for new designs or discontinued products 
3) Custom and Semicustom mixed technology ICs (Digital + Linear + MOSFET) 
4) MOS and Bipolar process foundry services 
5) Digital VLSI device testing services 

DEVICE 
MIC1426CM/CN 
MIC1427CM/CN 
MIC1428CM/CN 
MIC2533CN 
MIC2534CN 
MIC2535CN 
MIC2827CN 
MIC2855CN 
MIC2856CN 
MIC2856CN 
MIC426AJ/CM/CN 
MIC427AJ/CM/CN 
MIC428AJ/CM/CN 
MIC4350AJ 
MIC4420AJ/CM/CN/CT 
MIC4423AJ/CN/CWM 
MIC4424AJ/CNICWM 
MIC4425AJ/CN/CWM 
MIC4426AJ/CM/CN 
MIC4427AJ/CM/CN 
MIC4428AJ/CM/CN 
MIC4429AJ/CM/CN/CT 

Ci) MIC4465AJ/CN/CWM 
.._ MIC4466AJ/CN/CWM 
~ MIC4467AJ/CN/CWM 
..:::. MIC4468AJ/CN/CWM 

MIC4469AJ/CN/CWM 
MIC4807JU/BN 
MIC5002CN 
MIC5005CN 
MIC5007CN 
MIC5009CN 

DESCRIPTION 
LOW COST 1.2A DUAL HI-SP MOSFET DRIVER 
LOW COST 1.2A DUAL HI-SP MOSFET DRIVER 
LOW COST 1.2A DUAL HI-SP MOSFET DRIVER 
1K STATIC SIR 
512 X 2 STATIC SIR 
480 X 2 STATIC SIR 
2K DYNAMIC SIR 
128 X 4 SHIFT REGISTER 
256 X 2 SHIFT REGISTER 
512 X 1 SHIFT REGISTER 
1.5A DUAL HIGH SPEED MOSFET DRIVER 
1.5A DUAL HIGH SPEED MOSFET DRIVER 
1.5A DUAL HIGH SPEED MOSFET DRIVER 
CMOS COUNTER/LATCH/DECODER/DRIVER 
HI-SP, HI-CURRENT SINGLE MOSFET DRIVER 
3A DUAL HIGH SPEED MOSFET DRIVER 
3A DUAL HIGH SPEED MOSFET DRIVER 
3A DUAL HIGH SPEED MOSFET DRIVER 
1.5 DUAL HIGH SPEED MOSFET DRIVER 
1.5 DUAL HIGH SPEED MOSFET DRIVER 
1.5 DUAL HIGH SPEED MOSFET DRIVER 
HI-SP, HI-CURRENT SINGLE MOSFET DRIVER 
POWER LOGIC CMOS QUAtl DRIVER 
POWER LOGIC CMOS QUAD DRIVER 
POWER LOGIC CMOS QUAD DRIVER 
POWER LOGIC QUAD DRIVER 
POWER LOGIC QUAD DRIVER 
8 CHANNEL LATCHED DRIVER 
4 DIGIT 7-SEGMENT LED DRIVER 
4 DIGIT 7-SEGMENT LED CTR/DECODERIDRVR 
4 DIGIT LED DECODER/DRIVER 
COUNTER/TIME-BASE CKT 

DEVICE 
MIC5010BM/BN 
MIC5011 BM/BN 
MIC5012BM/BN 
MIC5013BN/BWM 
MIC50395CN 
MIC50396CN 
MIC50397CN 
MIC50398CN 
MIC50399CN 
MIC5800CN 
MIC5801BN 
MIC5821BN 
MIC5822BN 
MIC5823BN 
MIC5841BN 
MIC5842BN 
MIC5843BN 
MIC8010-01AUBN 
MIC8010-02AUBN 
MIC8011-01CN/CV 
MIC8011-02CN/CV 
MIC8012-01AUBN 
MIC8013-01AUBN 
MIC8013-02AUBN 
MIC8030AEB/ALB/CE 
MIC8030CUCV 
MIC8031CUCN 
MM5450BN 
MM5451BN 
MPD8020-KP1 
MPD8020-KP2 

DESCRIPTION 
HIGH SIDE MOSFET PREDRIVER 
HIGH SIDE MOSFET PREDRIVER 
HIGH SIDE MOSFET PREDRIVER 
HIGH SIDE MOSFET PREDEIVER 
6 DECADE CTR/DECODER LED DRIVER 
6 DECADE CTR/DECODER LED DRIVER 
6 DECADE CTR/DECODER LED DRIVER 
6 DECADE CTR/DECODER LED DRIVER 
6 DECADE CTR/DECODER LED DRIVER 
LATCHED DRIVER 
LATCHED DRIVER 
SERIAL INPUT LATCHED DRIVER 
SERIAL INPUT LATCHED DRIVER 
SERIAL INPUT LATCHED DRIVER 
8 BIT SERIAL INPUT LATCHED DRIVER 
8 BIT SERIAL INPUT LATCHED DRIVER 
8 BIT SERIAL INPUT LATCHED DRIVER 
LIQUID CRYSTAL DISPLAY DRIVER 
LIQUID CRYSTAL DISPLAY DRIVER 
DICHROIC LCD DRIVER 
DICHROIC LCD DRIVER 
DICHROIC LCD DRIVER 
DICHROIC LCD DRIVER 
DICHROIC LCD DRIVER 
DICHROIC LCD DRIVER 
DICHROIC LCD DRIVER 
DICHROIC LCD DRIVER 
LED DISPLAY DRIVER 
LED DISPLAY DRIVER 
SEMICUSTOM SMART POWER ANALOG KIT PART 
SEMICUSTOM SMART POWER DIGITAL KIT PART 

ORDERING INFORMATION: 

3540 

MIC XXXX -01 A E B Q 

Micrel ~LJ 
or Industry Std prefix 

Part Number 
Speed/Bonding Option 
only used when required 
Temperature---------' 
A = -55 • C to + 125 • C 

L Qualification. Option 
H6=Rad Hard -1x10 5 

O=Class B or S 

Screen Option 
Industrial 
B = Class B S = Class S 

~--Package 

B = -40 • C to + 85 • C 
C= O'Cto+ 70"C 

E = Ceramic Quad H = Metal Can J = Ceramic DIP 
L = Leadless Chip M = 150 mil Body N = Plastic DIP 

Carrier SOIC T = TO - 220 
V = PLCC WM = Wide 300 mil Body SOIC 

MICREL INC. 560 OAKMEAD PKWY SUNNYVALE, CA 94086 TEL (408) 245-2500 FAX (408) 245-4175 
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MICREL MOSFET PREDRIVER SELECTION GUIDE 

vcc MIC426 Family (Original) @ MIC426 
• 30 nS into 1000 pF 
• 4.5 V to 18 V supply =§ • 1 .5 A peak output MIC427 
• 6 n output impedance 

Drives a hex O - hex 3 • Available in surface mount 

@ size MOSFET; 400 pF packages MIC428 
to 3000 pF. 

vcc MIC1426 Famil~ (Low Cost} @ • Low cost predriver 
MIC1426 

• 38 nS into 1000 pF 

=§ • 4.75 V to 16 V supply 
MIC1427 

• 1 .2 A peak output 
• 8 n output impedance 

Drives a hex O - hex 3 • Available in surface mount @ size MOSFET; 400 pF packages MIC1428 
to 3000 pF. 

vcc MIC 4426 Family {Protected} @ MIC4426 
* Latch-up protected 
* 25 nS into 1000 pF 

=§ * 1 .5 A peak output 
MIC4427 

* Withstands 5 V negative swing 
* 4.5 V to 18 V supply 

Drives a hex o -hex 3 * 7 n output impedance @ MIC4428 size MOSFET; 400 pF * Available in surface mount a; 
to 3000 pF. packages 

,_ 
u 
~ 

VCC MIC 4423 Family {High Current} 

@ * Latch-up protected MIC4423 

* 25 nS into 1800 pF 
• 3 A peak output @ • Withstands 5 V negative swing MIC4424 

* 4.5 V to 18 V supply 
Drives a hex 4 - hex 5 * 3.50 output impedance @ size MOSFET; 6000 pF 
to 12000 pF. * Available in surface mount MIC4425 

packages 

vcc MIC4420/4429 {Singles} 
* Latch-up protected 8 MIC4420 
* 25 nS into 10,000 pF 
* 6 A peak output 
* Withstands 5 V negative swing 

8-• 4.5 V to 18 V supply 
MIC4429 Drives a hex 6 - hex 7 * 2.5 .Q output impedance 

size MOSFET ; 15000 pF * Available in surface mount and 
to.16000 pF high temperature packages 

MICREL INC. 560 OAKMEAD PKWY SUNNYVALE, CA 94086 
TEL (408) 245-2500 FAX (408) 245~4175 

Z~t~n~~'ft:~~~~~Y~i~~~tt?Xg ~~Ii:~ ~~~- P~~i~i~~ei~s ~~~~ ~Y ~!~~i~~ ~rn!~:~:·u~J::e:~;, p~;~~~~~;~~~yr:h~~~~~71~~~el for its use, nor any infringements of patents or other 
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MICREL MOSFET PREDRIVER SELECTION GUIDE 

vcc 

Drives a hex o -hex 3 
size MOSFET; 400 pF to 
3000 pF 

14 
2 131---....-

---13 12 
..------14 11 

5 10 
6 9 
7 8 

High Side Driver 
With Current Sense 

I 

7Vto32V 

C1 

Input COM 

Source C2 

High Side Driver 

MIC4465 Family (Quads) 
* Latch-up protected 

QUAD DRIVERS 

s:-\_ 

* 25 nS into 470 pF 
* 1 .2 A peak output 
* 4.5 V to 18 V supply 
* Available in surface 

~ 
~65 MIC4468 

x
4 

MIC4466 -1V-
mount packages 

* Five logic choices 
--8= MIC4469 

MIC4467 

MIC5010 
* Full featured predriver 
* Optional speed up caps 
* 7 V to 32 V supply 
* Internal charge pump 
* 60 µS into 1 nF 
* Over current sensing 
* Fault flag output 
* Dynamic sensing threshold 
* Surface mount acka es 

MIC5011 

* Minimum parts count 
* Optional speed up caps 
* 4. 75 V to 32 V supply 
* Internal charge pump 
* 60 µS into 1 nF 
* Surface mount packages 

MIC5012 
* Dual predriver 
* Provides high and low side 

drive for H-bridge 

1 
2 

---43 
..-----4 

5 
6 
7 

Low Side Driver 
With Current Sense 

4.75V 
to 15 v 

Low Side Driver 

Dual Low Side Driver 

v+A GateA 
Input A 

Source A 
Gnd ·~ 

4.75Vto15 V 

* 4. 75 V to 32 V supply 
* Internal charge pump 
* 60 µS into 1nF ________. !f"l-= 

3542 

Input B 

High Side Driver 
With Current Sense 

7Vto32V 

* Surface mount packages 

MIC5013 

* Over current sensing 
* 7 V to 32 V supply · 
* Internal charge pump 
* 60 µS into 1 nF 
* Fault flag output 
* Dynamic sensing threshold 
* Surface mount packages 

When contacting suppliers, say you saw it in IC MASTER 

Input B ':I. 
Source B 

Low Side Driver 
With Current Sense 
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1-:- ~ lllC~9il M IC5010/501115012/5013 
lil.i.1~1.-.l~f_ L;-,~1 Power MOSFET Predrivers 
SEMICONDUCTOR 
THE INTELLIGENT POWER COMPANY'M Ordering Information Summary 

General Description Features 
The MIC501 O family is a family of ICs designed to drive the gate • New small outline SO (surface mount) packages 

of an N-channel power MOSFET above the supply rail in high • Internal charge pump to drive the gate of an N-

side power switch applications. They are compatible with all channel FET 

sizes of standard and current sensing FETs, and can be used 
. Internal zener clamp for gate protection 

in both high and low side topologies. The MIC5010 is the full- * 7 V to 32 V operation: M IC5010/5013 

featured member of this family, and includes both current • 4.75 V to 32 V operation: MIC5011 /5012 

sensing capability and pins available for two optional speed -up • Less than 1 µA standby current in the "off' state 

capacitors. The MIC5011 is the minimum parts count member, • 25 µS typical turn-on time to 50% gate overdrive 

and is available in an 8-pin package. It has pins available for • Implements high or low side switches 

optional speed-up capacitors, but no current sense capability. • Programmable current sensing with dynamic 

The MIC5012 is a dual predriver, and can be used in half or full threshold for high inrush loads: MIC5010/5013 

H-bridge topologies to provide both low and high side drive. * Fault output pin indicates current faults: MIC5010/ 

The MIC5013 is also a minimum parts count version, and 5013 

includes the current sense feature, but does not include the • Available in a dual configuration: MIC5012 

optional speed-up capacitors feature. • 883C qualified version available 

The current sense trip point is fully programmable via adjusting Applications 
external resistor values, and a dynamic threshold allows high * Relay and solenoid drivers 
in-rush current loads to be started. A fault pin indicates when . Half or full H-bridge elements 
the FET has been turned off due to excessive current. * Heater switching 

These versatile drivers are now available in henTletic and SOIC 
* Power bus switching 
* Switched mode power supply elements 

packages as well as the standard CERDIP and PDIP * Motion control 
configurations. A version qualified to MIL-STD-883 class C 
as well as a nonqualified part with full military temperature 

* Incandescent or halogen lamp driver 

range have also recently become availa!Sle. 

Military/Hermetic Ordering Information: SOIC 
PART TEMPERATURE PACKAGE PART TEMPERATURE PACKAGE 
NUMBER RANGE NUMBER RANGE 

MIC5010AJ -55 ·cto+125 ·c 14 pin Ceramic DIP MIC5010BM -40 ·cto+85 ·c 14 ..Q!n Plastic SOIC 
M IC501 OAJ/883 -55 ·cto+125 ·c 14pin Ceramic DIP MIC5011BM -40 ·cto+85 ·c 8_gjn Plastic SOIC 
MIC5010BJ -40 ·cto+85 ·c 14_12in Ceramic DIP MIC5012BWM - 40 • C to + 85 • C 16pin Plastic SOIC 
MIC5011AJ -55 ·cto+125 ·c 8_.Q!n Ceramic DIP MIC5013BM - 40_. C_to + 85 "_Q__ 8_gjn Plastic $Q1QJ 
M IC5011 AJ/883 -55 "Cto+125 ·c 8.J!in Ceramic DIP 
MIC50118J -40 ·cto+85 ·c 8 _Q_!n Ceramic DIP Standard PDIP MIC5012AJ -55 ·cto+125 ·c 14_gjn Ceramic DIP 
MIC5012AJ/883 -55 ·cto+125 ·c 14 pin Ceramic DIP PART TEMPERATURE PACKAGE 
MIC5012BJ -40 "Cto+85 ·c 14_Qin Ceramic DIP 

NUMBER RANGE M.!C..5Q_13AJ - 55 ~ + 125_ ._e_ JioinceramicDIP 
MIC501.Q_BN -40 ·cto+85 ·c 14_gjn Plastic DIP MIC5013AJ/883 -55 ·cto+125 ·c 8 _Qin Ceramic DIP 

MIC5013BJ - 4Q_ • c tQ_ +_fill ~ Jl...oin C_eramic DIP 
MIC5011BN -40 "Cto+85 ·c 8]'.2in Plastic DIP 
MIC5012BN -40 "Cto+85 ·c 14 pin Plastic DIP 
MIC5013BN -40 ·cto+85 ·c 8 pin Plastic DIP 

Protected under one or more of the following Micrel patents: 
patent #4,951, 101; patent# 4,914,546 

MICREL INC. 560 OAKMEAD PKWY SUNNYVALE CA 94086 
TEL (408) 245-2500 FAX (408) 245-4175 

The information furnished by Micret in this publication is believed to be accurate and reliable. However, no responsibility is assumed by Micret for its use, nor any infringements of patents or othe 
rights of third parties resulting from its use. No license is granted by implication or otheiwise under any patent or patent rights of Micrel Inc. 

©IC MASTER 1991 When contacting suppliers, say you saw it in IC MASTER 3543 



Typical Product Applications 

PWM 
llPllT 

IOOldl 

Gole't-----i 

Half-Bridge 
Motor Driver 

IN4148 

Electronic Circuit Breaker 

100nf r200v 
1 SVp..p, 20kHz 
Squarewa"e 

15V 

15V 

12V 

12V, 
10.0.-

High-Voltage 
Bootstrapped Driver 

1/2 MICS012 1<lof ::_f 
100k0 

Time-Delay Relay 

1SV 

fl() A 15 12 

01 B 14 

PARAU.EI. D2 c 13 
PRINTER 
PQffT 03 DATA 16 

04 ~ 6 

D5 Cll'AR' 7 . " MIC4807 
1SV 

1000Q 

100pF 

MIC4807 Display Controller 
with PWM Dimming 

MICREL INC. 560 OAKMEAD PKWY SUNNYVALE CA 94086 
TEL (408) 245-2500 FAX (408) 245-4175 

12V 

-BUS 

11 18 

10 17 

' 16 

8 15 

2 14 

13 

18 12 

17 " 

\ 
f1835lAMPS 
(S5V. 50mA) 

The information fumished by Micrel in this publication is b'Jfieved to be a<lCUrate and reliable. However, no responsibility is assumed by Micrel for its use, nor any infringements of patents or othe 
rights of third parties resulting from its use. No license is granted by implicalion or otherwise under any patent or patent rights of Micrel Inc. 
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eem/electronic enuineers master 

If you don't have your own EEM/ELECTRONIC ENGINEERS MASTER catalog, 
you can obtain your own copy by ordering now. Write for your copy or order by tele
phone as described below. 

EEM is the world's most comprehensive and authoritative catalog of electronic prod
ucts. With over 4,200 pages of technical data from over 1,000 manufacturers, you can 
find the product you need, when you need it, with a minimum of time and effort. 

Organized in four separate and "stand alone" volumes, EEM can save you countless 
hours of search time and - like no other reference in the industry - insure that you find 
the right product for the job. 

ORDER YOUR 
COPY NOW 

THE FOUR VOLUME SET CONTAINS: 
VOLUME A- Electronic Components 

VOLUME B - Electromechanical, 
Electro-optical, & Military 
Components 

VOLUME C - Interconnections, 
Packaging, & Hardware 

VOLUME D - Power Sources, 
Instrumentation, Computer 
Products, & Equipment 

IT'S EASY TO ORDER: 
You can order EEM simply by charging it to 
your Visa or Master Card credit card. To 
place your order call now: (516) 227-1300. 

Or mail your purchase order to: 
EEM/Hearst Business Communications 
645 Stewart Avenue 
Garden City, NY USA 11530 
Att: Marie Botta 
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- MICRO NETWORKS 

Micro Networks, a division of Unitrode Corporation, is an 
established world leader in the design, development and 
manufacturing of high-performance data conversion 
products for military/aerospace and industrial applications. 
Our military data conversion products are manufactured in 
accordance with the requirements of MIL-ST0-883, 
Method 5008 in our MIL-STD-1772 Qualified facility. This 
qualification also enables us to participate in DESC's 
Standardized Military Drawing (SMD) Program. Addition-

ally, we extend the high-performance and reliability of our 
military products to fulfill. the demanding requirements 
found in the high-end industrial marketplace. The following 
selection guides represent our complete data converter 
product offerings with our new products highlighted by a 
check mark. We are introducing, for the first time, a pro
duct family of Flash AID converters, ideal for both military 
and industrial applications. 

• Analog to Digital Converters • Sampling AID Converters • Multi-Channel AID Converters and • Amplifiers 
Data Acquisition Systems • Digital to Analog Converters • Track-Hold Amplifiers 

Sampling A/D Converter Selection Guide MIL-STD-1772 Qualified 

Input Voltage Range Minimum Minimum DIP MIL·STD· 
Resolu· Model Sampling Input Pkg. Power 883 Hi-Rel 
tion Number Description Unipolar Bipolar Rate Bandwidth SNR Harmonics (Pins) (mW) Option 

16·Bits MN6295 Low Distortion. 50kHz. Oto +10V ±5V 50kHz 25kHz 84dB -88dB 32 1320 Yes 
MN6296 Sampling AID NA ±10V 50kHz 25kHz 84dB -88dB 32 1320 Yes 
MN6290 Low Distortion. 20kHz. Oto -10V ±5V 20kHz 10kHz 84dB -88dB 32 1150 Yes 
MN6291 Sampling AID N.A ±10V 20kHz 10kHz 84dB -88dB 32 1150 Yes 

12-Bits MN6249 
Extremely High-Speed. 

N.A ±2.SV. ±5V 2MHz 1MHz 68dB -78dB 40 3560 Yes Fully FFT Tested (triple) 

MN6774 
774 Equivalent with 

Oto -10V ±5V. ±10V 100kHz 50kHz 70dB -80dB 28 690 Yes Internal Track·Hold 
MN6231 674A Equivalent with Oto +10V ±5V 50kHz 25kHz 70dB -80dB 28 885 Yes 
MN6232 Internal Track-Hold N.A ±10V 50kHz 25kHz 70dB -BOdB 28 885 Yes 
MN6227 574A Equivalent with Oto +10V ±5V 33kHz 16.5kHz 70dB -80dB 28 885 Yes 
MN6228 Internal Track-Hold NA ±10V 33kHz 16.5kHz 70dB -80dB 28 885 Yes 

a.Bits MN6900 500MHz. Sampling AID N.A ±270V 500MHz 126Hz 45dB - 84 7.5 N.A 
MN6901 250MHz. Sampling AID NA ±270V 250MHz 1.26Hz 45dB - 84 5 NA 

Auto· 20-Bit Dynamic Range. 3" x4" 
ranging 

MN5420 Floating Point AID N.A ±5V 320kHz 160kHz N.A -66dB module 6700 NA 
Converter 

v = New Products 

Multi-Channel AID Converter and 
Data Acquisition System Selection Guide MIL-STD-1772 Qualified 

Acquisi- Through· Maximum Specified 
lion Time Conver· put Linearity DIP Temp MIL·STD· 

Resolu· Model lnpul to ± V.LSB sionTime (Channels/ Enor Power Pkg. Range 883Hi·Rel 
lion Number Description Channels (µsec) (µsec) sec) (o/ofSR) (mW) (Pins) ("C) Option 
12· MN7208 8 Diff/16 Channel Mux. 8 Diff. Depends ±0.002 Oto +70 16-Bits MN7216 Sequencer. Amp 16 (Expand- 5 

on AID 
200.000 (Typ) 

240 40 
-55 to + 125 

Yes 
Front End for DAS able) 

12-Bits Complete 8 or 16· 

MN7150-8 Channel DAS. lnstru 8 Diff Oto +70 . 
MN7150·16 Amp. T/H. AID. 3-State 16 

9 9 55.000 ±0.012 1785 62 
-25 to +85 

Yes 
Buffers. HDAS-8116 -55 to + 125 

Compatible 
MN7145 Complete 8-Channel. ±0.012 Oto +70 MN7146 12-Bit DAS. µP Interfaced 8 8 20 35.000 

±0.024 
710 28 

-55 to + 125 
Yes 

MN7147 
Complete 12-Bit DAS. 8 o to +70 

MN7140 Industry Standard. (Expand- 8 40 20.000 ±O.D12 1250 40 -25 to +85 Yes 
40-Pin DIP for Military/ able) -55to + 125 
Aerospace Applications 
16-Channel Multiplexer. 
lnstru. Amp and T/H in 16 

MN7130 DIP Package (Use with (Expand- 6.5 Depends N.A .. ±0.002 900 32 Oto +70 Yes 
12-Bit AID to Configure a able) on AID (Typ) -55 to + 125 
Low-Cost 2 Package DAS 

8-Bits Complete 8-Channel 0 to +70 MN7120 Mox. T/H. AID 8 5 6 90,000 ±0.2 680 32 
-55 to +125 

Yes 
3-State Buffer 

v = New Products * = DESC Approved SMD Available 
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A/D Converter Selection Guide MIL-STD-1772 Qualified 
~--~---T--------~-----.--------~--------,---------- ----------.------,--------------,-------, 

Maximum Maximum Guaranteed 
Conver- Specitied Linearity No Missing DIP MIL-STD-

Resolu- Model sion Time Internal Temp Error Codes Power Pkg. 883 Hi-Rel 
f-li_on_----+_N_um_b_e_r--+-___ D_es_c_rip~t_io_n __ -+-~(µ_s_ec~)~(l~)-+-_C_l_oc_k_----+_R_a_ng~e_(~°C~)-f-_(~''-'-FS_R~)--+--_O_v_er_l_e_m~p--1f-~(_m_W)~-+-----(Pin!l_-+----Qptio11___---I 

v 16-Bils MN5295 High-Speed. 17 Yes 0 to + 70 ± 0 003 Yes (21 945 32 Yes* 
f-M_N_5_29_6--1 __ H_1~gh_P_e_rt_or_m_a_nc_e_-+---------+-------+----5_5_t_o_+_1_25--1--r-0_006 __ +----Y-es_(_3)_----+-----·--r-------- t------·---1 

MN5z9o High Pertormance 40 Yes Oto + 7o + O oo3 Yes 121 810 32 Yes* 
r--M_N_5_29_1--+--~~-~---r------+------- t-_-55 to +125 "0006 Yes_fll_ 

MN5284 Ultra Low Power. 
Series 15-Bit Pertormance 50 Yes o 10 + 70 

ITL/CMOS, Fast 
± 0003 Yes (41 255 

----t--------j------~---i 

32 No 

Yes MN5282 Yes (51 

MN5280 

No 

No 

G~~it'.a~t~reg~r o 10 +10 ±0003 1400 32 
f-----1--------+------+-------+---------+------lf------+------+------+------

Gent~~~~~ose 100 Yes Oto -70 ±0003 Yes(5) 1400 32 
v f-1-2--B-ils-+-----+--Su-b-ra-n-g1-ng-Te-ch-n-1q_u_e_-+-------+ 

0 lo + 70 
-55 lo +125 

V' 8-Bils 

MN5249 

MN5245 
MN5246 

MN5240 

MN774 

ADC84 

ADC85 

ADC87 

MN5210 
Series 

MN674A 

ADC80 

MN574A 

MN5200 
Series 

MN5250 
Series 

MN5901 

MN5820 

MN5902 

MN5825 

MN5101 
MN5100 

MN5130 
Series 

MN5140 
Series 

MN5150 

MN5120 
Series 

MN5065 
MN5066 

Extremely Fast. ITL 
Compatible 3-State 

Subrang1ng Technique 
Extremely Fast, ITL 
Compatible. 3-State 

Fast. Internal Clock. No 
Missing Codes, AOC85 

P1n-Compat1ble 

µP-Compat1ble. 
Very-Fast Low Cost 
Fast. Popular, Low 

Cost. Internal Clock 
Fast. Internal Clock. 

Industry Standard fo1 
Industrial Applications 

ADC85 P1n-Cornpat1ble 
Guaranteed -55"C lo 

+ 125"C Operation 
Most Widely Used 12-Bit 

AID for Military/Aero
space Applications. Fast 

,, P -Co mpa!lble. Fast 
Low Cost 

Industry Standard 
Low Cost, Complete AID 

µP-Compatible. 
Address Decoding. 
3-State. Low Cost 

Lower Cost Version 
of Industry Standard 

MN5210 Series 
Extremely Low Power. 

Widely Used 1n Satellite 
and Battery Applications 

High-Speed. 
Flash Converter 

Flash Converter with 
Complete Suppon 

Circuitry 

20MHz 
CMOS Flash AID 

Succ Approx AID 
High-Speed. Low Cost 

Very-Fast. Widely 
Used m Avionics 

Applications 
Fast. Low Cost 

Popular. 18-Pin DIP 

± 12\/ Supplies for 
Microprocessor and 
CMOS Applications 

Internal 3-State 
Output Buffer for 

Data Bus Applications 

Most Popular 8-Bit AID 
for Industrial and 

Military Applications 
Ultra Low Power. 

Single 12\/ Supply. 
TIL/CMOS Compatible 

04 

085 

13 

15 

25 

25 

50 

175 

001 
100MHz 

005 
20MHz 

20 

09 
1.5 

2.5 

2.5 

2.5 

100 

V' 6-Bils MN5900 Ultra-Fast Flash Converter 00033 
300MHz 

MN5903 

MN5904 
MNS905 

V' = New Products 

Ultra-Fast Flash Converter. 
AD9lJOO Compatible 

Ultra-Fast Flash Converter, 
Improved 5903 Cascadable 

0014 
70MHz 

0.014 
?OM Hz 

* = DESC Approved SMD Available 

(6) 

(6) 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

No 

No 

(6) 

(6) 

N.A 

Yes 

No 

No 

No 

No 

No 

No 

(6) 

(6) 

(6) 

Notes: 1. For units with an external clock, the table shows the minimum conversion time that will resutt 
in specified accuracy For units with internal clock. maximum conversion time 1s given 

2. No Missing Codes for 14 bits guaranteed over temperature 

O lo + 70 
-55 to + 125 

0 lo + 70 
-55 lo +85 

0 ID + 70 
-55to +125 

0 to + 70 
-25 lo +85 

Oto + 70 
-25 to +85 

-25 lo +85 
-55 to + 125 

0 to + 70 
-55to +125 

0 to +70 
-55 to + 125 

-25 to +85 

0 to +70 
-55 to + 125 

0 to +70 
-55 to + 125 

0 to +70 
-55to +125 

-55to +125 

0 to +70 
-25 to +85 
-55 to + 125 

0 to +70 
-55 to + 125 

010 +70 
-55 to + 125 

Oto +70 
-55 to + 125 

Oto +70 
-55 to + 125 

Oto +70 
-55 to + 125 

Oto +70 
-55 to + 125 

Oto +70 
-55 to + 125 

Oto +70 
-55 to + 125 

Oto +70 

Oto +70 
-25 to +85 
-55 to + 125 

Oto +70 
-25 to +85 
-55 to + 125 

± 0024 Yes 

± 0024 Yes 

± 0012 Yes 

±0012 Yes 

±0012 Yes 

±0012 Yes 

±0012 Yes 

±0012 Yes 

±0012 Yes 

±0012 Yes 

± 0.012 Yes 

±0012 Yes 

±0012 Yes 

±0.2 Yes 

±04 Yes 

Yes 

±02 Yes 

±0.2 Yes 

±0.2 Yes 

±02 Yes 

±02 Yes 

±02 Yes 

±0.2 Yes 

±04 Yes 

78 Yes 

78 Yes 

No Missing Codes for 13 btts guaranteed over temperature. 

4 No Missing Codes for 15 bits guaranteed over temperature 

©IC MASTER 1991 When contacting suppliers, say you saw it in IC MASTER 

2500 

2560 

1400 

325 

975 

975 

1110 

695 

325 

593 

515 

695 

56 

1300 

858 

450 

925 

1125 

680 

680 

680 

680 

53 

1500 

650 

650 

40 

40 

32 

28 

32 

32 

32 

24 

28 

32 

28 

24 

24 

24 

24 

24 

24 

24 

18 

18 

24 

18 

18 

40 

16 

16 

Yes 

Yes* 

Yes 

Yes 

No 

No 

Yes 

* Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes01.91 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

5. No Missing Codes for 14 bits guaranteed at + 25°C 
No Missmg Codes for 13 bits guaranteed O°C to + 70oC 

6. The conversion techrnque does not require a clock. 
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D/A Converter Selection Guide 
Maximum Internal 
Settling Ref. and 

Resolu- Model Time Output 
lion Number Description {µsec) (1) Op Amp 
16-BilS MN3290-V High Performance 8 

MN3290-I Guaranteed Over 1 
Yes (2) 

Extended Temperatures 
DAC71-V Industry Standard for 10 Yes (2) DAC71-I Industrial Applications 1 

12-BilS Industry Standard 
MN565A Monolithic DIA Current 0.25 Yes (2) 

Output. On-Chip Reference 
DAC80-V Industry Standard. 4 Yes (2) DAC80-I Low Cost 0.3 (Typ) 

DAC85-V Industry Standard. 4 
DAC85-I Binary Coding, 0.3(Typ) 

Yes (2) 
Vollage/Current Output 

Industry Standard. 
DAC87 12-Bit DIA for Military/ 7 Yes 

Aerospace Applications 
DACHK 12-Bit DIA with 4 (Typ) Yes (4) Fast Input Register 

MN3850 Rlr Military/Aerospace 
and Other High 7 Yes 

Reliability Applications 

MN3860 Fast Input Register. 

(5) for Military/Aerospace 7 Yes 
Hi-Rel Applications 

MN3348 Low Cost. Low Power 8 Yes 
DAC349 Compalible 
12-Bit DIA Converter 

DAC88 with Fast Input Register. 10 Yes 
(5) Hi-Rel and Industrial 

Applications 
Low Cost. Low Power. 

MN3349 Superior Second 10 Yes 
Source for the DAC349 

MN1900 Digitally Controlled. 

(6) 2-Channel Waveform 100 Yes 
Synthesizer 

MN370 Industry Standard. 60 
MN371 Low Power DIA. 35 

Yes 
Voltage Output 

10-BilS MN3040 Fast Input Latch for 10 Yes (5) Hi-Rel µP Applications 

MN3003 Excellent for Servo 

Series Applications. Very 30 Yes 
Accurate Zero 

8-BilS MN3008 Fast Settling. 1 Yes 
MN3009 30 V/µSec Slew Rate 

MN3020 Fast Input Latch. Popular 

(5) in Avionics Applications. 3 Yes 
Complete in 18-Prn DIP 

Popular. Low Cost. 
MN3014 General Purpose. 2.5 Yes 

Multirange 

MN3000 Excellent for Servo 

Series Applications. Very Accurate 30 Yes 
Zero. Small 14-Pin DIP 

v = New Products * = DESC Approved SMD Available 

Notes Spec1f1ed for a fufl scale output step setting to ± 1hLSB 

Current-output models do not have internal output op amps 

Monotonicity for 14 bits guaranteed over temperature 

4 Latch timing parameters: minimum setup time SOnsec. maximum hold 
time Onsec. minimum latch enable pulse width 60nsec 

MIL-STD-1772 Qualified 
Maximum 

Spec Hied Linearity Monotonic 
Temp Error Over Power 

Range ("CJ (%FSR) Temp (mW) 

0 to +70 
-55to + 125 

±0003 (3) 525 

o to +70 ±0.003 (3) 850 

Oto +70 
-55 to + 125 

±0.012 Yes 225 

Oto +70 ±0.012 Yes 345 

Oto +70 
-25 to +85 

±0.012 Yes 345 

-25 to +85 
-55 to + 125 

±0.012 Yes 525 

Oto.+70 ±0.012 Yes 975 
-55 to + 125 

o to +70 
-55 to + 125 

±0.012 Yes 525 

Oto +70 
-55 to + 125 

±0.012 Yes 675 

Oto +70 ±0.012 Yes 195 
-55 to + 125 

Oto +70 
-55 to + 125 

±0012 Yes 495 

Oto +70 
-55 to + 125 

±0.012 Yes 195 

Oto +70 
-55 to + 100 

±0024 Yes 1700 

Oto +70 
-55 to + 125 

±0.012 Yes 90 

0 to +70 ±005 Yes 450 
-55 to + 125 

o to +70 
-55 to + 125 

±0.05 Yes 450 

0 to +70 ±0.2 Yes 495 
-55 to + 125 

Oto +70 
-55 to + 125 

±0.2 Yes 505 

Oto +70 
-55 to + 125 

±0.2 Yes 420 

Oto +70 
-55 to + 125 

±0.2 Yes 510 

5. latch timing parameters: minimum setup time 40nsec, maximum hold 
time Onsec, minimum latch enable pulse width 60nsec. 

6_ latch timmg parameters: mirnmum setup time 50nsec. maximum hold time 
50nsec. minimum latch enable pulse width 30nsec 

DIP MIL-STD-
Pkg. 883 Hi-Rel 
(Pins) Option 

24 Yes 

24 No 

24 Yes 

24 i\ No 

24 No 

24 Yes 

24 Yes 

24 Yes 

24 Yes 

24 Yes 

24 Yes 

24 Yes 

40 Yes 

18 Yes 

18 Yes 

16 Yes 

16 Yes * 

18 Yes * 

16 Yes 

14 Yes 
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Track-Hold Amplifier Selection Guide 
Maximum Acquis~ 

Applica- Model Linearity Hon 
lians Number Description Erm('/I) Time 
13- Precision T/H Surtable 700nsec 
16-BilS MN375 for High Speed ±0.005 1WStep 

12· 14-Bit Applications to ±0.005% 
High Speed, High 3µsec 

MN374 Resolution. 14- 16-Bit ±0.003 1WStep 
Applications to ±0.003% 

Precision T/H Compatible B.5µsec 
MN373 with MN5290. MN5291. ±0.003 1WStep 

MN5284 and other to ±0.003% 
16-Bit DIP A/D's 

12-BilS Ultra High Speed 160nsec 
MN3l& ±0.01% T/H. ±0.01 1WStep 

TILCompatible to ±0.01% 
Very High Speed 250nsec 

MN0300A ±0.01%T/H. ±0.01 1WStep 
HTC-0300A Compatible to ±0.01% 
Precision T/H Suitable 500nsec 

MN375 for High Speed ±0.005 1WStep 
12· 14-Bit Applications to ±0.01% 

Fast. Low Cost. 1µSec 
MN34& Internal Hold Capacrtor. ±0.01 1WStep 

14-Pin DtP to ±0.01% 
Fast. Low Cost 1µSec 

MN347 Internal Hold Capacitor. ±0.01 1WStep 
14-Pin DtP to ±0.05% 

16-Channel Mux. lnstru. 65µsec 
MN7130 Amp and T/H in a Single ±0.01 2WStep 

DIP (Use with AID to to ±0.01% make 2 Package DAS) 
Moderate Speed. Very 7.5µsec 

MN343 low Droop. Internal ±0.01 1WStep 
Hold Capacrtor to ±0.01% 

Low Cost. Low Droop 7.5µSeC 
MN344 Internal Hold Capacitor ±0.01 1WStep 

to ±0.05% 
10-BilS Very Fast 15ns 

MN4001 T/HAmplifier ±0.01 'N Step 
to ±0.01% 

7·9BilS Ultra Fast. Designed to 35nsec 
MN3l9 Drive Flash Col'Mlrters. ±0.1 5V Step 

500pF Cap Loading to ±0.1% 

Amplifier Selection Guide 
Oflsel 

Gain Maximum Gain Voltage 
Ranges Erm(llft) (RTI, µV) 

lnsbumenlalion 1. 10, 100, 
MN2200 1000 Internal. ±0.01 to ±0.1 ±100 

1to1000 Depending (6=100) 
with External on Range 

Resistor 
Programmable- 1. 2. 4, 8. 16. ± 0.005 to ± 0.2 
GainMN2020 32. 64. 128 Depending ±100 

Digrtally on Range 
Programmed 

lnpul Ollset 
Open Laop Ollset Drift 
Gain (dB) (mV) (µV/"C) 

Operational 75 ±2 ±5 MN542 

SALES OFFICES 
324 Clark Street 
Worcester, MA 01606 
TEL. (508) 852-5400 
FAX 508-853-8296; 
508-852-8456 

1700 East Dyer Road 
Suite 190 
Santa Ana, CA 92705 
TEL (714) 261-5044 
FAX 714-261-6761 

Gain and Specffied Apellure 
Vollage Temp Jilter 
Range Range ("C) (psec) 

Oto +70 -1. ±5V -25 to +85 
100 

Oto +70 -1. ±1W -55 to + 125 
400 

-1. ±1W Oto +70 1Q.OO 
-55 to +125 

Oto +70 -1. ±1W -55 to + 125 
40 

Oto +70 -1. ±1W -55 to + 125 
100 

Oto +70 -1. ±5V -25 to +85 
100 

Oto +70 -t. ±l<N -55to + 125 
400 

Oto +70 -1. ±l<N -55to +·125 400 

-1. ±l<N Oto +70 60(1) 
-55 to + 125 

0 to +70 -1. ±l<N -55to +125 2000 

Oto.+70 -1. ±l<N 
-55 to + 125 

2000 

Oto +70 ±1. ±2 -55 to + 125 
1 

Oto +70 +1. ±2.5V 
-55to +125 

1 

Ollset Small 
Drift SignalBW 

(µV/"C) (lcllZ) 

±0.6 750 
(6=100) (6=1) 

±5 5000 
(6=1) 

Slew Settling 
Rale Time 

(V/,,sec) (" ±111/t, nsec) 

±175 60 

10935 Estate Lane 
Suite350 
Dallas, TX 75238 
TEL (214) 341-7248 
FAX 214-343-4474 

MIL-STD-1772 Qualified 

Droop DIP MIL-STD· 
Rate Power Pkg. 883 Hi-Rel 

(µV/,,s) (mW) (Pins) Option 

±05 1325 24 Yes 

±0.1 390 14 Yes 

±0.5 300 14 Yes 

±05 730 24 Yes 

±5 730 24 Yes 

±0.5 1325 24 Yes 

±0.1 640 14 Yes 

±0.5 640 14 Yes 

±4 900 . 32 Yes 

±0.1 345 14 Yes 

±0.4 345 14 Yes 

60 500 16 Yes. 01. 91 

~ 
±500 1575 24 Yes ~ z 

MIL-STD-1772 Qualified e 
Specified DIP 

Power Temp Pkg. 
(mW) Range ('Cl (Pins) 

-25 to +85 240 
'-55 to + 125 

18 

275 Oto +70 18 
-55 to +125 

SpecHied DIP 
Power Temp Pkg. 
(mW) Range ('C) (Pins) 

450 Oto +70 8 
-55to +125 

GREENSBORO DIVISION 
3702-C Alliance Drive 
Greensboro, NC 27407 
TEL. (919) 862-6000 
FAX 919-852-6256 

(.) 

~ 
MIL-STD-

883Hi·Rel 
Oplion 

Yes 

Yes 

MIL-STD· 
883Hi·Rel 

Oplion 

Yes 

~ 
- MICRO NETWORKS 

324 Clark St., Worcester, MA 01606 
TEL. (508) 852-5400 FAX (508) 853-8296 

PRECISELY THE ANSWER. 
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MITSUBISHI 

CMOS GATE ARRAYS 

Mitsubishi CMOS Gate Arrays 
INTRODUCTION 

Mitsubishi offers three fami
lies of CMOS gate arrays: 
1.0 µm, 1.3 µm, and 2.0 µm, 
with usable gates ranging 
from 200 to 35,000. The 1.0 
and 1.3 µm devices are 
designed with low power, 
double-layer metal, single
poly, twin-well, silicon-gate 
CMOS processes. 

All of the families feature 
Mitsubishi's patented gate 
isolation structure*. Gate 
Isolation provides gate ar
rays with faster performance 
and higher gate density than 
conventional oxide isola
tion. Gate isolation results in 
an average of 15 percent 

Mitsubishi's gate arrays are 
available in through-hole 
and surface-mount pack
ages including Adaptable 
Pin Grid Arrays (APGA) and 
Very-Fine-Pitch Quad Flat 
Packages (VQFP). 

All gate arrays are 100 per
cent burned-in, and electri
cally (AC and DC) and 
functionally tested. Design 
kits for Mitsubishi gate ar
rays include the following 
CAE hardware and software: 

Typlcal Mitsubishi Gate Array Packages 

en faster performance and 20 
-~ percent higher gate density 
e than conventional oxide iso-
0 latlon technology. 
Q) 

Dazix TM , FutureNet®, Hew
lett-Packard®, Intergraph®, 
IKOS®, Mentor Graphics®, 
OrCAD TM, Synopsys®, Valid 
Logic TM, Viewlogic ™, Veri
log®. 

* U.S. Patent No. 4,562,453. 

jjJ 

:E 1.0 µm Gate Arrays 
en 
:0 1 µm (M6005X) CMOS Gate Array Features 
~ .--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~·~--. 
.lB 
.~ Feature Parameter 

Available Gates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10,000 to 70,000 
Usable Gates (50% utilization) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5,000 to 35,000 
Array Sizes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
Architecture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Channel-less 
Cell Architecture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Gate Isolation 
Routing and Power Distribution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 Layer Metal 
Gate Length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0 µm Drawn 
Gate Delay (2 input NANO, 2x drive, FO = 2, 2 mm metal) . . . . . . . . . . 450 psec 
Gate Delay (2 input NANO, 4x drive, FO = 2, 2 mm metal) . . . . . . . . . . 370 psec 
Toggle Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 320 MHz 
1/0 Interface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . TTL or CMOS Compatible 
Power Consumption (2 NANO, FO = 2, 1x drive) . . . . . . . . . . . . . . . . . . 5 µW/gate/MHz 
Output Buffer Drive (single) .................................... 1, 2, 4, 8, 12 mA 
Output Slew Selection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.5 to 1.0 volVnsec 
Library . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500 Cells 
Speed/Power Cell Option . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 x, 2x, 3x, 4x Drive 

M6005X Serles - Mitsubishi's 1.0 µm gate arrays are de
signed with a channel-less architecture and allow efficient 
use of silicon. The 1.0 µm arrays have a propagation delay of 
370 picoseconds for a 2-input NANO (FO = 2, 2 mm wire), a 
latch toggle rate of 320 MHz, and clock rates approaching 100 
MHz. A typical input buffer delay is 1.0 ns and a typical output 
buffer delay is 2.0 ns. 

In order to achieve low power dissipation and reduce operat
ing temperature, the 1 .0 µm gate arrays are designed with a 
minimized gate size resulting in a power dissipation of 5 µWI 
MHz/gate. 
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MITSUBISHI 
CMOS GATE ARRAYS 

Features for 1.0 µm 

Mitsubishi's 1.0 µm gate arrays include a speed/power option 
that allows design optimization to meet combined high speed, 
low power, and small die size requirements. The commonly 

· used library cells are offered in a variety of sizes: 1, 2, 3, or 4 
parallel transistors. 

The optimization process is illustrated for the circuit path in 
Figure 1A. The optimum size of the second inverter is deter
mined by the drive ofthe previous stage, as well as by the load. 
Since an increase in drive adds delay to the previous stage, 
this increase is added to the second stage delay in Figure 1 B 
and 1 C. The lowest attainable delay varies with buffer option, 

• MITSUBISHI 
;.,,. ELECTRONICS 

depending on load. The large selection of Mitsubishi cell size 
options allows designers to achieve both needed speed and 
small die size. 

In most gate arrays, 90 percent of the logic does not require 
fast performance. This means that small cells with low power 
are most efficient. Driving large loads at high speed, however, 
requires large cells with high power. The M6005X series fea
tures a speed/power option that allows the cell size to be set at 
x1, x2, x3 or x4 transistors, depending on the need for low 
power versus high speed. This feature allows the 1.0 micron 
gate arrays to take advantage of smaller cell size over the large 
area of the circuit where it is most appropriate and, at the same 
time, provide high speed where it is needed. 

Figure 1 A. Circuit Path 

Cell Being Optimized 

[

Fan Out 

/ 1x. 2x. 3x. 4x, Option 

-[>------[:>a Load 

Previous Stage 

Figure 1 B. Delay Characteristic Options 

Delay Versus Load for Speed/Power Options of a Typlcal Cell 

Load 

Figure 1 C. Delay Variation of Circuit Path with Various Options 

Delay Versus Load for Speed/Power Options With Added Delay for Previous Stage 

4x 

QelaY 
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In addition to standard interface specifications, the M6005X 
series includes: optional· pull-up or pull-down resistors for 
holding high or low states; a variable output drive, allowing 
buffer cells to be set for 1, 2, 4, 8 or 12 mA; and a selectable 
slew rate, ranging between 0.5 and 1.0 V/ns. 

Figure 2 shows the improved gate utilization for 1.0 µm gate 

MITSUBISHI 
CMOS GATE ARRAYS 

arrays. In a three-input NANO gate, only four pitches are 
required using gate isolation, as opposed to eight that are 
required by conventional oxide isolation. The ability to use in
dividual basic cells (pairs of n and p transistors) instead ottwo
input NANO gates increases gate utilization. This three-input 
NANO example illustrates a 50 percent improvement in densi
ty with gate isolation. 

Figure 2. Gate Isolation and Oxide Isolation In a Three-Input NAND Gate 

A==D-B y 
c 

I- 4 PITCHES -j !----- 8 PITCHES 

1 B.C.~ I- I I-- 1 B.C. --1 

A-f 

a • SU s er es µm CMOSG ateArrqs 
IWIN...- MIOOSO MI0051 M80052 M80053 MI0054 MI0055 MI0058 M80057 

Number ol Usable Gates 5,000 6,000 8,000 10,000 12,000 15,000 25,000 35,000 

Maximum VO Ports 112 120 126 150 166 176 216 234 

P.cllage'!We Lelld Spacing ~ 

Plastic Flat f'llekage 0.80mm 80 . . . . . . 
(QFP) 0.86 100 . . . . . . 

0.80 128 . . . . . 
0.86 160 . . . 
0.50 206 . . 

Plasllc Leaded Chip earner (PLCC) 50mll 68 . . . . . . 
50 64 . . . . . . 

Ceramic Pln-Grtd-Alray (PGA) 100mll 281 . 
Adaptable P1n-Gr1d-Alray (APGA) 100 mil ... ... . .. ... . .. ... . .. . .. 

***Adaptable Pin-Grid-Arrays (APGA) 

Gate arrays to be supplied in an APGA package are available 
in the configurations shown in the ~ble below. After selecting 

ADAPTABLE PIN-GRID-ARRAY 

a gate array master: ! 

1. Determine the availability of a QFP with the required num-
ber of pins from the package matrix. · 

2. Find the APGA adapter available for the selected QFP. 
3. Configurations not shown may be developed by 

Mitsubishi. 

Quad 
Flat 
Package 

Pina 84 

80 • 
100 . 
128 

160 

208 
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1.3 µm Gate Arrays 

M6004X, M6003X, and M6002X CMOS Gate Array Features 

• MITSUBISHI 
'"1t.. ELECTRONICS 

Feature Parameter 

Usable Gates ........................................ 224 to 20,000 
Array Sizes: 

M6002X ........................................ 6 
M6003X ........................................ 6 
M6004X ........................................ 5 

Architecture 
M6002X ........................................ Channeled 
M6003X, M6004X ................................ Variable Track Masterslice 

Cell Architecture ...................................... Gate Isolation 
Routing and Power Distribution .......................... 2 Layer Metal 
qate Length ......................................... 1.3 µm Drawn 
Gate Delay (2 input NANO, FO = 2, 2 mm metal) ........... 900 psec 
Toggle Rate .......................................... 175 MHz 
1/0 Interface ............ , ............................ CMOS or TTL Compatible 
Power Consumption ................................... 10 µW/gate/MHz 
Output Drive M6002X, M6003X .......................... 14 mA 
Output Drive M6004X .................................. 4, 8, 12 mA (selectable)* 
Library .............................................. Over 300 Cells 

*M6004X has narrow bonding pad pitch to achieve 25% higher 1/0 pin count than M6002X/M6003X 
~ 

M6004X Serles - Mitsubishi's M6004X arrays are designed 
with variable track masterslice (VTM) architecture, providing 
variable-sized routing channel widths for efficient use of gates. 

quirements. For large gate arrays, up to 50 percent of the sili- ·c: 

Figure 3 shows an example of variable width channels. Vari
able widths, achieved by the place and route software of VTM, 
increase an array's gate utilization by matching gate width re-

Table 2. Mitsubishi M6004X Serles 1.3 µm CMOS Gate Arrays 

Part Number 
Number of Usable Gates 

Maximum 1/0 Ports 
Package Type Lead Spacing Pina 

Plastic Flat Package (OFP) 0.65mm 100 
0.80 128 
0.65 160 
0.50 208 

Adaptable Pin-Grid-Array (APGA) 100mil ••• 
***Refer to APGA Availability Chart p.5 

con may be required for the interconnect of random logic, re- e 
suiting in a 50 percent utilization rate. RAM and ROM imple- ~ 
mentation, conversely, uses close to 100 percent of the array w 
transistors, requiring very little interconnect space. :c 

M60043 M60044 M60045 

2,400 3,200 4,100 

112 132 144 

. . . . . . 
*** ••• *** 

M60047 

6.300 

180 

. . 
• •• 

M60049 

8.400 

184 

. . 
*** 

CJ) 

:.0 
::J 
CJ) -~ 

Figure 3. Variable Track Architecture of Mitsubishi Gate Arrays 

©IC MASTER 1991 When contacting suppliers, say you saw it in IC MASTER 3553 



• MITSUBISHI 
~ELECTRONICS 

M&003X Serlea - With the same performance characteristics 
· as the M6002X family, the M6003X 1.3 µm serie5 offers large 

gate counts, ·ranging from 3200 usable gates with 88 I/Os to 
20,000 usable gates with 256 I/Os. Series M6003X is also de-
signed with VTM architecture. · 

MITSUBISHI 
CMOS GATE ARRAYS 

M6002X Serles - The family includes six sizes, ranging from 
224 usable gates with 22 I/Os to 2400 usable gates with 72 
I/Os. 
Conventional channeled architecture is used to route intercon
nect lines over thick oxide, producing low capacitance in the 
M6002X series gate arrays. 

table 3. Mitsubishi M6002X and M6003X Serles 1.3 µm CMOS Gate Arrays 
.._.,._..,(1)(2) Mt0020 lll0021 1180022 lll0023 

Number o1 Uuble Gales 224 507 800 1,104 

Mulmuml/Ol'lllls 22 32 42 48 

l'Mbge'!Wle ..... ..,... ...... 
PIMllcOIP. 100mH 18(31 • 

20131 • . • 
28141 • • • . 

Pl8llc 70mH 42 • • • 
Shrink DIP 52 . . 

84 

Small outline 50mH 24 • . . 
~(SOPI 38 • . . 
PIMllcFIM UX>mm 44 • . 
~(QFP) 1.00 84 . 

0.80 80 
0.85 100 
0.80 128 
0.115 180 
0.50 208 

Adaptable Pin· 100mll 
Grid-Array ... ... . .. . .. ... 
(APGA) 

Pla8llc iMded 50mll 44 • 
Chip c.nter 52 
(Pl.CC) 88 

84 

C4nmle Pin- 100mll 177 
Grld-Alray (PGA) 209 

281 

Nolee: 
(1) MS002X Ser1es Is conwntlOnal (channel) archlteclure. 
(2) MS003X Ser1es Is v.rtable Track Mutersllee (Vl'MI archtteclure. 
(31 300 mll body only avallable. 

(4) llOO mil body only avallable. 

•••Adaptable Pin-Grid-Arrays (APGA) 

. 

Gate arrays to be supplied in an APGA package are available 
in the configurations shown in the table below. After selecting 
a gate array master: 

1. Determine the availability of a QFP with the required num
ber of pins from the package matrix. 

2. Find the APGA adapter available for the selected QFP. 
3. Configurations not shown may be developed by 

Mitsubishi. 

. . 

lll0024 llllOOZS MI0030 1180031 1180032 lllOOM 1180035 1180037 

1,773 2,400 3,200 4,100 S,300 8,400 11,000 20,000 

112 72 SS 110 '132 180 198 258 

. • . • . . . . . . . . . 
• . 
• . . • 
• . • • • • . • . • . . • • . . . . . 

• .~ 

... . .. . .. ... ... . .. . .. . .. 
. . 
• • . 
• . . . • • . • • . • . 

. . . 

ADAPTABLE PIN-GRID-ARRAY 

Pins 84 100 124 144 160 208 
80 • 

Quad 100 . . 
Flat 128 • Package 

160 • . 
208 • 
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2.0 µm Gate Arrays 

M6001X Serles - This family of conventional architecture ar
rays includes nine gate sizes ranging from 500 usable gates 
with 64 I/Os to 8,000 usable gates with 190 I/Os. 

Table 4. Mitsubishi M6001X Serles 2.0 µm CMOS Gate Arrays 

Part Number 

Number of Usable Gates 

Maximum 1/0 Ports 

Package Type Lead Spacing 

Plastic DIP 100mil 

Plastic 70mil 
Shrink DIP 

Ceramic Pin- 100mil 
Grid-Array (PGA) 

Plastic Flat 1.00mm 
Package (QFP) 1.00 

0.80 
0.65 
0.80 
0.65 

Adaptable Pin- 100mil 
Grid-Array 
(APGA) 

Plastic Leaded 50mil 
Chip Carrier 
(PLCC) 

Notes: 
(1) 300 mil body only available. 
(2) 600 and 300 mil body available. 
(3) 600 mil body only available. 

Pins 
16(1) 
18<1J 
20<1) 
24<2J 

2s<3l 
40<3l 
42<3l 

42 
52 
64 

124 
209 

44 
64 
80 

100 
128 
160 

44 
52 
68 
84 

***Adaptable Pin-Grid-Arrays (APGA) 

M60011 M60012 

500 810 

64 82 

. . . . . . . . • . . 
• . . . . . 
. . . . . . . 

*** *** 

. . . . . . 

Gate arrays to be supplied in an APGA package are available 
in the configurations shown in the table below. After selecting 
a gate array master: 

1. Determine the availability of a QFP with the required num
ber of pins from the package matrix. 

2. Find the APGA adapter available for the selected QFP. 
3. Configurations not shown may be developed by 

Mitsubishi. 

M60013 

1,100 

96 

. . . . . . . 

. . . . 

*** 

. . . . 

• MITSUBISHI 
;... ELECTRONICS 

M60014 M60015 M60016 M60017 M60018 M60019 

1.680 2,666 3,608 4,814 6,233 8,096 

116 132 148 176 178 190 

. . . . . . . • . • . . . . . . . . . . . . . . . . . • . . . • . . . . • . . . . . . . . . . . . . • • . . . . . . . . . 
*** *** *** *** *** *** 

. . . . . . . . . . . . 

ADAPTABLE PIN-GRID-ARRAY 

Pins 84 100 124 144 160 

80 . 
Quad 100 . . 
Flat 
Package 128 . 

160 . . 
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SPECIFICATION TABLES 

MITSUBISHI 
CMOS GATE ARRAYS 

Tables 5 through 9 present the electrical specifications, typical 
DC and AC characteristics, and recommended operating con
ditions for Mitsubishi's 1.0, 1.3, and 2.0 µm gate arrays. 

The worst case delays are calculated using the multiplication 
factorsshown inTable 10. Typical performance characteristics 
for some commonly used library cells are shown in Table 11. 

Table 5. Absolute Maximum Ratings for Mitsubishi CMOS Gate Arrays 

Symbol "-r•meter 

Yoo Supply Voltage 

v, Input Voltage 

Vo Output Voltage 

lo Output Current<1> 

lo Output Current(2. 3 .. 51 

lo (1) Total Output Current (per power supply pin) 

Topr Operating Temperature 

T11g Storage Temperature 
Electrostatic Oischarge(4J 

Poour Output Buffer Power Dissipation Limit* 

Notea: 
(1) M6001X Series. 

~ (2) M6002X and M6003X Series. 
"§ (3) M6005X Series. 
~ (4) Electrostatic discharge Is measured from a 100 pF capacitor through a 1500 0 resistor. 

~ (5) M8004X Series 
W (6) Single Buffers rated at 12 mA. 
~ (7) Single Buffers rated at 8 mA. 
:.0 (8) Single Buffers rated at 4 mA. 

::::> 
.~ *Calculated by multiplying output buffer by average output switching freqLlency. 
~ 

Table 6. Recommended Operating Conditions for Mitsubishi Gate Arrays 

Symbol "-rameter 

Voo SuDDlv Voltaae 
Topr Operati~ Temperature 

Vt Input Vo1taae 
Vo Output Voltage 

lo Output Current per Outputl1l 

lo Output Current per Outputl2l 

lo eutPut Current per 0utput(3) 

CL OU1Put Load Capacitance 

lo..ffi. Total Output Sink Current (per Vss pin) 

lo (1) Total Output Source Current (per Voo piri) 

tr, tr Input Rise Time, Fall Time 

Notes: 
(1) M6001X Series. 
(2) M6002X and M6003X Series. 
(3) For buffers rated at 12 mA. 

1 Nonna! Input 

r Schmitt Input 

Min 

Vss-0.3 

Vss - 0.3 

Vss-0.3 

-20 

-55 
-2000 

Min 

4.5 

-20 
0 

0 
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Umlts 
Unit 

Max 

6.5 v 
Voo + 0.3 v 
Voo + 0.3 v 

10 mA 

16 mA 

80 mA 

75 oc 
150 oc 

2000 v 
360(8) 

55()(Tl MHz• pF* 
89()(8) 

Umlts 
Unit 

Max 

5.5 v 
75 oc 

Voo .V 

Voo v 
6 mA 

14 mA 
12 mA 

50 pF 

a6 mA 
40 mA 

500 nS 
5 sec 
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Table 7. Typlcal DC Characteristic of Mitsubishi Gate Arrays 

Symbol Parameter 

VtL 
Input Voltage (TTL Interface) 

VtH 

VtL 
Input Voltage (CMOS Interface) 

VtH 

VT-

VT+ Input Voltage Schmitt Trigger (TTL Interface) 

VH 

VT-

VT+ Input Voltage Schmitt Trigger (CMOS Interface) 

VH 

VOL 
Output Voltage 

VOH 

IOL 
Output Current11l 

IOH 

IOL Output Current (2) 
IOH 

IOL Output Current (5) 

(Selectable) 

IOH 

IOL 
Output Current (3J 

(Selectable) 

IOH 

It Input Leakage Current 

loz Output Leakage Current 

RU Pull-up Resistor (1) 

RD Pull-down Resistor (1J 

RU Pull-up Resistor (2. 5J 

RD Pull-down Resistor 12. 5) 

RU Pull-up Resistor (3) 

RD Pull-down Resistor <3l 

Notes: 
(1) M6001X Series. 
(2) M6002X and M6003X Series. 
(3) M6005X Series. 

Test Condition• 

Voo = 4.5V 

Voo = 5.5V 

Voo = 4.5V 

Voo = 5.5V 

Voo = 5V 

Voo = 5V 

Voo = 5V, lo= OmA 

VOL = 0.4 V, Voo = 4.5 V 

VOH = 4.1 V, Voo = 4.5 V 

VOL = 0.4 V, Voo = 4.5 V 

VOH = 4.1 V, Voo = 4.5 V 

VOL = 0.4 V, Voo = 4.5 V 

VoH = 4.1 V, Voo = 4.5 v 

VOL = 0.4 V, Voo = 4.5 V 

VOH = 4.1 v. Voo = 4.5 v 

Vt= Voo, Vss 

Vo= Voo,Vss 

Voo=5V,Vt=OV 

Voo=5V,Vt=5V 

Voo=5V,Vt=OV 

Voo = 5V,V1=5V 

Voo=5V.Vt=OV 

Voo = 5V,V1=5V 

(4) Electrostatic discharge is measured from ·a 100 pF capacitor through a 1500 0 resistor. 
(5) M6004X Series 
(6) Buffers rated at 12 mA. 

(7) Buffers rated at a mA. 

(a) Buffers rated at 4 mA. 
(9) Buffers rated at 2 mA. 

(10) Buffers rated at 6 mA. 

(11) Buffers rated at 2 mA. 

• MITSUBISHI 
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Umlts 
Unit 

Min Max 

0 o.a v 
2.2 5.5 

0 1.35 v 
3.85 5.5 

0.7 1.65 

1.3 2.1 v 
0.3 1.2 

0.85 2.5 

2.3 3.7 v 
0.5 1.6 

0.05 v 
4.95 

6 
mA 

-2 

14 
mA 

-5 
4(8) 

am 
mA 

12(6) 

-3 
2(9) 

4(8) 

am 
mA 

12(6) 

-6(10) 

-2(11) 

-1 +1 JI!. 
-1 +1 µA 

50 500 kO 
50 500 kO 
23 230 kO 
16 160 kO 
10 120 kO 
10 120 kO 
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Table 8. Typical AC Characteristics of Mitsubishi Gate Arrays* 

Parameter 

2-lnput NANO Gate Delay 

Input Buffer Delay 

Output Buffer Delay 

' 
Power·Dissipation/Output Buffer 

Toggle Rate 

Power Dissipation per Gate 

Input Pin Capacitance 

Output Pin Capacitance 

Bidirectional Pin Capacitance 

*Voo .. 5 V. Topr - 25°C 
Note: 

Teat Conditions 

FO = 2. 2 mm Metal 

FO = 2, 2 mm Metal 

Load: 20 pF 

Load: 50 pF 

Load: 100 pF 

Load: 20pF 

Load: 50pF 

Load: 100 pF 

FO = 2, 2 mm Metal 

f = 1 MHz 

1.0µm 
(M6005X) 

. 0.45 

0.6 

1.9(1) 

2.3<1) 

3.9(1) 

0.6 

1.3 

2.5 

320 

5 

8 

8 

8 

1.3µm 
(M6002X, M6003X) 

0.9 

1.2 

3.5 

4.8 

7 
0.6 

1.3 

2.5 

175 

10 

8 

8 

8 

MITSUBISHI 
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1.3µm 2.0µm 
Unit (M6004X) (M6001X) 

0.9 1.4 nsec 

1.2 1.4 nsec 
2.9 5.5 

4.3 7.7 nsec 

6.5 11.9 

0.6 0.6 

1.3 1.3 mW/MHz 

2.5 2.5 

175 100 MHz 

10 15 µW/MHz 

8 8 

8 8 pF 

8 8 

(1) Output buffers for the M6005X have variable drive and slew rates. Choices of Sink Current are 1, 2. 4, 8, and 12 mA and of Source Current are 2 or 
6 mA. The selectable slew rate Is available on the 8, 12 mA drives. Delays shown are for the 12 mA buffer. 

Table 9. Simultaneous Switching Outputs 

"' To avoid noise caused 'by simultaneous switching outputs (SSO), 
.2 Mitsubishi recommends limiting drive to a total of 48 mA for each 
§ power/ground.pin pair. For the M6005X family this would be: .... 
t) 
Q) 

w..-~~~~~~~~~~~~~~~~~~--. 

::C Butler Number of SSOa Allowed Between 
"' Power/GND Pin Pairs 
:01--~~~~~~~~~~~~~~~~...,.-~--1 

:::J 12mA ..................... 4 
J!l 8mA ..................... 8 
:E 4 mA ..................... 16 

2mA ..................... 32 
1 mA ..................... 48 

Table 10. Worst Case Timing for Mitsubishi Gate Arrays 

The total current between power/ground pin pairs Is limited to 48 mA. 
The buffers should be surrounded as close as possible by the power/ 
ground pins on either side of the simultaneously switching group of 
buffers. 

The following factors are used to calculate worst case delays using the typical 
delay values: 

Condition K(mln.) K (mu.) 

Temperature -20 to + 7EfC 0.82 1.20 

Voltage 4.5 to 51.5 volts 0.90 1.10 

Process Variation: 
M6005X 0.60 1.50 
M6002X, M6003X, M6004X 0.60 1.40 
M6001X 0.70 1.30 

Family K(mln.) . K (mu.) 

M6001X 0.57 1.69 
M6002X,M6003X,M6004X 0.48 1.82 
M6005X Q.48 1.98 
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Table 11. Performance Characteristics of Mitsubishi Gate Array Ubrary Cells 

M6001X M6002X, M6003X M6004X M6005X 
Cell Function 2.0µm 1.3µm 1.3µm 1.0µm 

[ Load• 1 2 5 1 2 5 1 2 5 1 2 5 

l Metal 1.0 1.5 2.0 1.0 1.5 2.0 1.0 1.5 2.0 0.5 1.0 1.5 

R 0.78 1.18 2.22 0.48 0.68 1.20 0.48 0.68 1.20 0.26 0.38 0.62 
V01S Inverter 

F 0.90 1.13 1.71 0.52 0.65 0.97 0.52 0.65 0.97 0.44 0.54 0.73 

R 0.76 1.18 2.22 0.48 0.68 1.20 0.48 0.68 1.20 0.30 0.42 0.66 
N02S 2NANO 

0.71 0.89 1.34 0.71 0.89 1.34 0.47 0.61 0.71 F 1.20 1.50 2.28 

R02S 2NOR 
R 1.37 2.12 4.07 0.87 1.25 2.22 0.87 1.25 2.22 0.39 0.60 1.04 

F 0.90 1.13 1.71 0.52 0.65 0.97 0.52 0.65 0.97 0.47 0.57 0.76 

R 0.92 1.32 2.36 0.59 0.79 1.31 0.59 0.79 1.31 0.29 0.41 0.65 
N03S 3NAND 

1.02 1.25 1.83 .02 1.25 1.83 0.70 0.91 1.35 F 1.60 1.94 2.85 

R 2.10 3.20 6.00 1.49 2.03 3.43 1.49 2.03 3.43 0.56 0.89 1.50 
R03S 3NOR 

F 0.45 1.18 1.76 0.59 0.72 1.04 0.59 0.72 1.040 .46 0.56 0.73 

XORS Exclusive OR 
R 1.96 2.62 4.34 1.24 1.57 2.41 1.24 1.57 2.410 .73 0.94 1.33 

F 2.23 2.51 3.26 1.27 1.40 1.76 1.27 1.40 1.76 0.65 0.82 1.12 

R 3.48 3.89 4.96 1.80 2.00 2.52 1.80 2.00 2.52 1.54 1.58 1.67 
FOOS 0 Latch 

·F 3.33 3.61 4.32 1.75 1.88 2.20 11.75 1.88 2.20 .75 1.79 1.88 
Bl1Nl5"1 R 0.88 1.19 2.00 0.73 0.88 1.27 0.73 0.88 1.27 0.92 0.95 1.00 
T54N(61 TTL Input buffer 
T22N(71 F 3.07 4.46 8.38 1.72 1.85 2.21 1.72 1.85 2.21 0.91 0.95 1.01 
BC1N(5) R 1.23 1.81 3.30 0.78 0.93 1.32 0.78 0.93 1.32 1.11 1.15 1.22 
C54N(61 CMOS Input Buffer 

F 0.89 1.04 1.43 0.89 1.04 1.43 0.74 o.n 0.84 C22Nl7J 1.05 1.43 2.40 

Load (pf) 20 50 100 20 50 100 20(4) 50(4) 100(4) 2()14) 5()(4) 1004i 
B01N(5) 

Output Buffer 
R 5.40 8.10 12.6 3.70 5.20 7.70 2.80 4.30 6.80 2.07 2.85 4.15 

055N(6, 7> F 5.60 7.70 11.2 4.12 5.32 7.32 3.10 4.30 6.30 1.75 2.71 4.31 
BZ1Nl!f R 6.60 9.30 13.8 5.45 6.95 9.45 4.55 6.05 8.55 3.39 4.17 5.47 
lnN(6> 3-State Buffer 
Z55Nl7J F 7.40 9.50 13.0 5.01 6.21 8.21 3.45 4.69 6.69 3.20 4.16 5.76 

Note a: 
(1) All delays are for typical conditions (Voe = 5 V. TA = 25°C, and typical process conditions). 
(2) Cell delays are rising output on first line and falling output on second line. 
(3) Metal interconnect length is in mm. 
(4) Performance for 12 mA buffer. 
(5) M6001X, M6002X, M6003X. 
(6) M6004X. 
(7) M6005X. 

QUALITY AND RELIABILITY 

All Mitsubishi gate arrays, except prototypes, undergo static 
burn-in at 125 degrees Centigrade and 7 .0 volts. Bum-in dura
tion varies between 12 and 40 hours. according to the product 
line maturity, in order to achieve a minimum failure rate for the 
array. All products, including prototypes, are 100 percent 
functionally and AC and DC tested. 

Mitsubishi uses proprietary 1/0 protection techniques to en
hance electrostatic discharge (ESD) and latch-up immunity. 
This results in the gate arrays being able to withstand dis-

charges of over + 2000 volts from a 100 pF capacitor when 
tested with 1500 ohms of series resistance, or ± 300 volts from 
a 200 pF capacitor with zero resistance. Current surges of 200 
mA on any pin can be tolerated without latch-up. Test circuit 
and conditions for ESD and latch-up are shown in Figures 4 
ands. 

Each Mitsubishi part is internally qualified by being subjected 
to an accelerated life test, monitoring infant mortality and long
term failures. 
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Figure 4. Test Circuit and Conditions for ESD In Mitsubishi Gate Arrays 

v 
HIGH VOLTAGE 
POWER SUPPLY 

c 

Voo 
R 

GND 

R c v 
Dohm 200 pF ± 300 volts 

1500ohm 100pF ± 2000 volts 

Figure 5. Test Circuits and Conditions for Latch-Up In Mitsubishi Gate Arrays 

Voo 
TEST CIRCUIT 1 

R c v 
v 

Dohm 200pF ± 300V 
GND 1500ohm 100pF ± 2000V 

c 

Voo 
TEST CIRCUIT 2 

I 

CURRENT 
SOURCE 

I=+ 200mA 
GND 
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Table 12. Internal Quallflcatlon Tests for Mitsubishi Gate Arrays 

Test Items Test Conditions 

Dynamic Life Test TA = 125°C, Vee = 7.0 v. t = 1000 H 

High Temperature Bias TA = 125°C, Vee = 7.0 V, t = 1000 H, 1/0; open 

Dynamic Life Test TA = -40°C, Vee = 7.0 V, t = 1000 H 

85°C. 85%, Vee = 5.5 V output; open, t = 1000 H 

130°C, 85%. Vee = 5.5 V output; open, t = 500 H 

140°C, 85%, stor~e. t = 240 H 
Humidity Soldering Heat* 

260°C, 10 sec x 4 = 40 sec 

+ 
85°C, 85% Bias, t = 1000 H 

Hlg_h Temperature Storage 1 so0 c. t = 1000 H 

Temperature Cycling -65°C/150°C, 30 min/~cle, 200 ~cle 

Soldering Heat 260°C, 10 sec x 4 = 40 sec* 

Thermal Shock -55°C/125°C, 10 min/~cle. 15 cycle 

Temperature Cycling -65°C/150°C, 30 min/cycle, 100 cycle 

Solderability 230°C, 10 sec 

Mechanical Shock 1500 G, 0.5 msec, X1, Y1, Z1 

Vibration 20 G, 20-2 KHz, X, Y. Z 
*Leads are immersed up to the base of the outline, 4 directions. 

PACKAGING AND THERMAL CHARACTERISTICS 

Mitsubishi develops and manufactures its own ASIC pack
ages. Table 13 summarizes the types of surface-mount and 
through-hole packages offered for Mitsubishi's gate arrays. 

Table 13. Summary of Packages Available for Mitsubishi Gate Arrays 

• MITSUBISHI 
;._ELECTRONICS 

Failure Identification 

DC and functional stability of electrical margin 

DC and functional stability of electrical margin 

Visual 

Visual 

DC and functional 

Visual 

Number of Pins 

16 18 20 24 28 36 40 42 44 52 64 68 80 84 100 124 128 144 160 177 208 209 256 281 304 
Plastic Standard . . . . • . . 
DIP 

Plastic Shrink . . . 
Through 

DIP 

Hole Ceramic Pin-
Devices Grid-Array 

(PGA) 
. • . . 

Adaptable 
Plastic Pin-Grid- • . • . . . 
Array (APGA) 

Plastic Small 
Outline Package . . 
(SOP) 

Surface Plastic Quad 
Mount Flat Package . . . . . . * * * 

Devices (QFP) 

Plastic Leaded 
ChigCarrier . . . . 
(PL C) 

*Available second half of 1990 

©IC MASTER 1991 When contacting suppliers, say you saw it in IC MASTER 3561 



I/) 

-~ c: 

~ 
Q) 

iii 
E 
I/) 

:.0 
:::i 
I/) -~ 

• MITSUBISHI 
i-. ELECTRONICS 

Package Thermal Resistance - Table 14 shows the thermal 
resistances for Mitsubishi's gate array packages when 
mounted on standard printed circuit boards. Chip temperature 
(Ti) can be determined from the total power consumption (Pt), 
the thermal resistance (0ja) of the package used, and the ambi
ent temperature (TA), by using the formula: 

1j = TA + 6.ia (°C/W) x P, (w) 

MITSUBISHI 
CMOS GATE ARRAYS 

The chip temperature (Ti) must not exceed 100 ° C. In order to 
keep the chip temperature below this limit, the power con
sumption or ambient temperature should be decreased. 

Table 14. Thermal Resistances of MHsublshl Gate Arrays wHh Standard Board Mounting 

Thermal Resistance (0ja) 
Package Type Number of Pins 

Natural Air Flow With 1 m/s Air Flow With 2 m/s Air Flow 

16 
18 
20 

Plastic DIP 24 (300mil) 
24 (600 mil) 

28 
40 
42 

42 
Plastic Shrink DIP 52 

64 

Plastic SOP 
24 
36 
44 
64 

Plastic QFP/APGA* 80 
100 
128 
160 
208 

PLCC 
44 
52 
68 
84 

*For APGA thennal resistance. use data for the QFP package. 

( ): C81culated Value 

129 75 70 
129 75 (70) 
72 (50) (46) 
86 63 55 

(94) (65) (62) 
44 36 (32) 
63 49 (45) 
63 48 (44) 

63 50 (46) 
59 47 (43) 
56 45 (42) 

(96) (76) (70) 
(87) (69) (64) 

92 74 (68) 
87 72 (67) 
72 64 (59) 
72 (64) (59) 
57 44 40 
57 (44) (40) 
47 37 33 

70 50 44 
70 50 44 
68 55 50 
62 48 _!_44) 

Standard board: Material composition - Glass epoxy singkHurface board 
Dimensions - 70 mm x 70 mm. thickness 1.6 mm 
Copper foil thickness - 18 µm 

GATE ARRAY DESIGN 

Mitsubishi Design Kits - Working with major design hard
ware and software suppliers, Mitsubishi t:ias developed design 
kits for schematic entry, design rule check and circuit simula
tion. Software is also available for converting completed de
signs to a standard format so they can be submitted to Mitsubi
shi for circuit layout. Mitsubishi's gate array design kits contain 
the following, as appropriate to the design: 

• Symbol Library - Graphic symbols for the, Mitsubishi ASIC 
library used in producing schematics on a workstation or 
personal computer (PC). 

• Simulation library - Simulation models and time delay 
data for the ASIC library cells. 

• Design Rule Check - Program for checking a workstation 
or PC schematic for design errors such as fan-out viola
tions, floating nodes, shorted outputs, and illegal or dupli-
cate names. · 

• Net list Converter - Program for converting 'a workstation 
or PC net listto the format used by Mitsubishi to produce cir
cuit layout. 

• Test Vector Conversion - Program for converting the simu
lation vectors to the format used by Mitsubishi production 
tester programs. 

• Compare - Program for comparing simulation output with 
the expected output values on a workstation or PC, and list
ing the bits that do not match. 

• Back Annotation - Software for converting wire length data 
from the circuit layout to delay information for the simulator 
in order to assure accurate simulation based on the final cir
cuit layout. 
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Hardware and Software CAE Support - The CAE hardware 
and software supported by Mitsubishi tor design of its gate ar
rays is summarized in Table 15. Figure 8 shows the overall de-

signprocessforMitsubishigatearrays,whileTable16summa
rizes Mitsubishi's customer design interface. 

Table 15. Mitsubishi Workstation and Slmulator Support for Gate Array Design 
Workstation Schematic Entry DRC Functional Simulation 

MentorS x x x 
Dazix• x x x• 
Valid,. x x x 
Vlewloglc .. x x x 
HP9000• x x• 
lntegraph• x x x 
OrCAD• x 
FutureNet" x 

• Support of M6005X not available 

Simulator 

IKOS• 

Veriiog• 

Logic Synthesis 

Synopsys• 

Functlonal Simulation 

x 
x 

Design Entry Technology Mapping Design Optimization 

x x 

Figure 8. Mitsubishi Gate Array Design Process 

Design Flow for Mitsubishi Gate Arrays 

Schematic Entry 

x 

Table 16. Mitsubishi Cuatomer Design Interface 

llchllMllc • 
Teelv.ct.. 

1Ul*ey c 

Neluat c 

Funcllallll c llmllllllon 

Timing c llmllllllon 

c • CUstomer Functions on Customers EWS 
M • Mitsubishi 
MIC • Joint Elloll 
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x 
x 
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Delay Simulation 
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x 
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M M 

MIC M 
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Mitsubishi Design Network - Mitsubishi operates design 
centers In Sunnyvale, ca111om1a; Boston, Massachusetts; and 
Raleigh, North Carolina and Ottawa, C8nada. The centers pro
vide design assistarice and access to Mitsubishi supported 
CAE hardware and software. 

The four design centers are linked by satellite to Mitsubishi 
Electric Corporation's automated gate array production facili
ties In Kita-ltami and Kumamoto. Japan. 

CELL LIBRARIES 

Mitsubishi has a gate array cell library of over 500 cells, lncluQ
lng macrocellswlthfixedcell configuration and more complex 
macro functions. A sample of macro functions is presented In 

MITSUBISHI 
CMOS GATE ARRAYS 

Table 17. Macro functions are designed using macro cells, and 
layout is done as part of the gate array schematic. A sample of 
commonly used Mitsubishi macro cells is shown in Table 18. 

RAM Is Implemented with a compiler and can be configur$d 
for the required memory size. Word lengths are from 1 to 8 bits. 
Sizes are In 16 word increments from 16 to 1024 words. Larger 
sizes are Implemented with multiple cells .. Dual port RAM is 
available in the same size cells. The gate count for single RAM 
cells is less than two gates per bit. Access times vary with cell 
size, from 8 to 15 nsec. 

ROM cells are also compiled to the required size. Sizes are 32 
to 2048 words In increments of 32, with word lengths from 1 to8 
·bits. Gate counts are about 0.8 gate per bit. Access times for 
ROM cells are similar to RAM cells at 8 to 15 nsec. 

Table 17. A Sample of the Macro Functions In Mitsubishi's Gate Array Cell Ubrary 

Cell LSTTL ,._ EqulV 

T04200SA LS42 
T04800SA LS48 
T075'XIWA LS75 
TOll300WB LS83 
T08301WA LS83 
T08!500WB LS85 
TOllOOOWA LSllO 
TOll100SA LSQ1 
TOll101SA LSQ1 
TOll200WA LS92 
TOll300SA LSQ3 

TOll!iOOWA LSQ5 

TOll800INA 1.$98 
T13700SA LS137 
T13800SA LS138 
T13800WA LS138 
T13llOOSA LS138 
T13ll01SA LS138 
T14700W8 LS147 
T14800W8 LS148 
T15100WA LS151 
T15300WA LS153 
T15301S8 LS153 
T15500SA LS155 
T15700SA LS157 
T15700WA LS157 
T15800WA LS158 

·T18000WA LS180 
T18100W8 LS181 
T18200WA LS182 
T18300WA LS183 
T18400SA LS184 
T18500WA LS185 
T18800WA LS188 
T17300WA LS173 
T17400SA LS174 
T17500SA LS175 
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(1) 

BCD: Declmm Decoder 86 
BCD: 7 Segment Dec:oder/DrMlr 148 
4-811 Through Lateh 84 
4-1111 Full Adder 137 
4-1111 Full Adder 137 
4-1111 Magntlu<le Compllrlllor 1114 
Decade counter 157 
1-8" Shift Regi.t 171 
8-811 Shift Regi.t 180 
D1Y1c:i.11y-12 counter 132 
4-811 Binary counter 103 
4-811 Parallel Regltler 135 
5-Blt Shlll Regi.t 157 
3:8 Decoder/Demux wtth Latch 95 
3:8 Dec:oder/Demux 80 
3:8 Decoder/Demux 130 
2:4 Dec:oder/Demux 54 
2:4 Dec:oder/Demux 26 
10.Dec: 4-BCD Prlortty Encoder 115 
8:3 Priority Encoder 183 
8: 1 Data Seleclor/MUX n 
4: 1 Data Seleclor/MUX 82 
4: 1 Data Seleclor/Mux 35 
2·811 Binary. 4-Dec Dllmux With Slrobe 58 
2:1 DlllaS818Ctor/MUX 40 
2: 1 Data Seleclor/Mux 49 
2: 1 Data S.leelor/Mux 53 
Synchronous Presellable Dlli:ade Counter With Reset 225 
Synchronous Prasettable 4-811 Counter With ReMt 212 
Fully Synchronous~ Decade Counter 1114 
Synchronous 4·811 Blnaiy Counter 189 
8-811 Serlal~n/Parallel-Out Shift Relglster 211 
8-Blt Pllrallel-ln/Sel1al-Out Slllft Register 268 
8-811 Shift Regi.t . 247 
4-Blt D-lWJe Regi.t With 3-State Output 172 
Hex D Flip-Flop With Reset 151 
Qued D Fllj>Flop With Reset 100 

... 
Cell LS TTL ~ Cele 
N- EqulV 

(1) 

T18100S8 LS181 ALU/Function Generator 341 
TUl200SB LS182 Look-Ahead carry Generator 95 
TlllOOOWA LS1llO Synchronous PIMellable up-0own Decade counter 288 
T19100WA LS191 Synchronous Prasettable Up-Down 4-Blt Counter 278 
T19200WA LS1112 Synchronous "'-ltable up-0own Dllced8 counter 230 
T19300WA LS193 Synchronous PIMellable Up-Down 4-811 Counter 229 
T19400Wll LS1114 4-bft BldlrectlOnal Uni\1111981 Shift Register 208 
T19500WA LS195 Parallel Access Shlll Register With ReMt 11'11 
T19800WA LS198 ~Decade Counter/Lateh 222 
T19700SA LS197 Pnlsettable 4-Bll Blnaiy COUnter/Latch 1112 
T24800WA LS248 BCD: Hiegment Decoder/Dflllllr 157 
T25100WA LS251 8:1 Data S818Ctor/MUX With 3-Slale Output 100 
T25700WA LS257 2: 1 Data Seleclor/Mux wtth 3-Slale Output 84 
T2580DWA LS258 Quad 2: 1 Data Seleclor/Mux wtth 3-State Oulput 71 
T2n«N#A LS273 Oclal Posftlllll Edge-lltggered D Fllj>Flop With Reset 202 
T28000WB LS280 II-Bit Odd/Ewn Par1ly GeneratoriChecker 159 
T28001WA LS280 II-Bit Evan Par1ly Generalor/Checker 72 
T28002WA LS280 II-Bit Odd. Par1ly Generator/Checker 72 
T29500WA lS295 4-1111 Shift Register With 3-Slale Output 182 
T29800WA LS298 Quad 2·1nput Mux With Storage 122 
T35200WA LS352 Dual 4: 1 Data Selector/MUX With Slrobe 74 
T35300WA LS353 Dual 4: 1 Data Slllector/MUX With 3-Slate Output 114 
T311700WA LS3B7 Hex Bus Or'- With 3-Slate Output 72 
T38800WA lS3ll8 Hex Bus Or'- With 3-Slate OUlput (lnvarter) 84 
T37300WA LS373 Oclal Pos- Edge D Flip-Flop With 3-State Output 193 
T37400WA LS374 Oclal Posllllle Edge D Fllj>Flop With 3-Slate Oulput 287 
T3notJWA LS3n Oclal Pos- Edge D Fllp-Flop With ~ 244 
T3llOOOWA LS3llO oua1 Decade ·counter 135 
T38300SA LS3ll3 Dual 4-Bft BINUY COUnter 214 
T38500WA LS385 4-Bft Cmlcedable Shift Register 179 
T4llOOOWA LS490 Dual 4-811 Decade Counter 185 
T59500WA LS595 8-Blt Shift Register/Latch wtth 3-Slale OUtput 451 
T88800WA LS888 Synchronous PRISllllable Up-Down Counter 285 
TllllllOOWB l.Sllllll Synchronous 4-811 Up-Down Counter 261 
Tll7001WB l.S870 4 x 4 Register FlleS Wllll 3-Slale Oulput 505 
Tll8401WA LS884 8-Blt Magnftuele Compal'lllOI' 224 
Til8801WA LSll88 8-811 Magnftuele Compllrlllor Wllh Ena1118 130 

..-: 
(1) Abeslc cell ls the palrof correspolndlng panc:t n transistors from Wllleh the array Is con· 

llructed. Th- basic cells are equlyalent to a 2-lnput NANO gate. 
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Table 18. A. Semple of the Macro Cells In Mitsubishi's Gate Arrey Cell Ubrary - Av...., 
eel Drive DMcllpllon e.ii. .,_ 

(1) 2.0 1.1 1.1 
)lift ""' ""' 

C.il - Av.._, 

N- Drive DMcllpllon e.ii. 
1.0 (1) 2.0 u 

µm µm ""' INVERTERS EXCLUSIVE OR/NOR 

\I01S I- 2 x x x 
V01W X2 I- 3 x x x 
ll01T X3 I- 4 x 
\I01Q X4 lrMner 5 x x x 

XORS Exclu- OR 8 x x x 
XORW X2 Exct~ OR 8 x x x 
XNOS Exctu-NOR 6 x x x 
'KH:NI X2 Excl~NOR 6 x x x 

DRIVERS 
XOR2 X2 Exctu- OR 11 x 
XN02 X2 Exclusl\lllNOR 11 x 

'lflJl!N X2 OrMlr, 3-S1ate, High Enable 9 x x x 
'l'IJZQ X4 OrMlr, 3-S1ata, High Enable 11 x 
KINS OrMlr, Clock Una 3 x x x 
KINW X2 OrMlr, Clock Una 4 x x x 

COMBINATIONAL OATES 

A01S 2 Input OR Into 2 Input AND 5 x x x 
Into 2 Input NOR 

KINQ X4 OrMlr, Clock Una 6 x x x A012 X2 2 Input OR Into 2 Input AND 10 x 
K1l!N X2 OrMlr, 3-S1ata, L Enable 9 x x x Into 2 Input NOR 
KIZO X4 OrMlr. 3-Stata, Low Enable 11 x A23S 2 Input AND Into 2 Input NOR 4 x x x 
K2GW X2 OrMlr, Clock Lina, Gated 5 x x p A232 X2 2 Input AND Into 2 Input NOR 7 x 
KHIS OrMlr. 3-S1ata, AclMI High 7 x x p 

KH4S OrMlr, 3-Slata, Aclllla High. 4 en 19 x x p 

KH1W X2 OrMlr, 3-S1ata, H Enable 9 x 
A24S 2 Input AND Into 3 Input NOR 5 x x x 
A242 X2 2 Input AND Into 3 Input NOR 9 x 
A34S 3 Input AND Into 2 Input NOR 5 x x x 

KH4W X2 OrMlr. 3-S1ata, H Enable, 4 en 25 x A342 X2 3 lnpJI AND Into 2 Input NOR 9 x 
KH8W X2 DrMlr. 3-Slata, H Enable. 8 en 53 x D01S 2 Input AND Into 2 Input OR Into 5 x x x 
KLIS OrMlr, 3-S1ate, Aclllla Low 7 x x p 21nputNAND 
KL4S DrMir. 3-S1ata. Actllla L.ow, 4 en 19 x x p 0012 X2 2 Input AND Into 2 Input OR Into 10 x 
KL1W X2 OrMlr, 3-S1ata, L Enable 9 x 21nput NANO 
KIAW X2 OrMlr, 3-S1ata, L Enable, 4 Bit 25 x 023S 2 Input OR Into 2 Input NANO 4 x x x 
KLBW X2 OrMlr. 3-S1ata, L Enable, 8 Bit 53 x 0232 X2 2 Input OR Into 2 Input NANO 7 x 
AND OATES 

AN2S AND Gala, 2 Input 4 x x x 
AN2W X2 AND Gala, 2 Input 5 x x x 
AN3S AND Gala, 3 Input 5 x x x 
AN3W X2 AND Gala, 3 Input 6 x x x 
AN4S AND Gale, 4 Input 6 x x x 
AN4W X2 AND Gate, 4 Input 7 x x x 
NANDQATE8 

N02S NANO Gate, 2 Input 3 x x x 
N022 X2 NANO Gate, 2 Input 5 x 
N023 X3 NANO Gate, 2 Input 7 x 
N024 X4 NANO Gate, 2 Input 9 x 
N02W X2 NANO Gate, 2 Input 8 x x x 
N03S NANO Gale, 3 Input 4 x x x 
N032 X2 NANO Gale, 3 Input 7 x 
N033 X3 NANO Gala, 3 Input 10 x 
N034 X4 NANO Gata, 3 Input 13 x 
N03W X2 NANO Gate, 3 Input 7 x x x 
N04S NANO Gale, 4 Input 5 x x x 
N042 X2 NANO Gale, 4 Input 9 x 
N043 X3 NANO Gate, 4 Input 13 x 
N044 X4 NANO Gale, 4 Input 18 x 
N04W X2 NANO Gale, 4 Input 8 x x x 
N05S NANO Gate, 5 Input 6 x x x 
N052 X2 NANO Gale, 5 Input 13 x 
N06W X2 NANO Gate, 6 Input 12 x x x 
N08W X2 NANO Gale, 8 Input 14 x x x 
N09W X2 NANO, 9 Input 18 x x 
Nl2W X2 NANO, 12 Input 19 x x 
N18W X2 NANO, 18 Input 25 x x 

0248 2 Input OR Into 3 Input NANO 5 x x x 
0242 X2 2 Input OR Into 3 Input NANO 9 x 
034S 3 Input OR Into 2 Input NANO 5 x x x 
0342 X2 3 Input OR Into 2 Input NANO 9 ·X 
MULTIPLEXERS 

LM1W X2 2 Wide 2 Input AND Into 2 Input OR 7 x x x 
LM2W X2 2 AND 3 Input AND Into 2 Input OR 8 x x x 
T24S 2 Wide 2 Input AND Into 2 Input NOR 5 x x x 
T242 X2 2 Wide 2 Input AND Into 2 Input NOR 9 x 
T.288 3 Wide 2 Input AND Into 3 Input NOR 7 x x x 
T282 X2 3 Wide 2 Input AND Into 3 Input NOR 13 x 
T28W X2 4 Wide 2 Input AND Into 4 Input NOR 13 x x x 
T2GW X2 8 Wide 2 Input AND Into 8 Input NOR 25 x x 
T38W X2 2 Wide 3 Input AND Into 2 Input NOR 10. x x x 
T38W X2 3 Wide 3 Input AND Into 3 Input NOR 14 x x p 
T3CW X2 4 Wide 3 Input AND Into 4 Input NOR 17 x x 
T48W X2 2 Wide 4 Input AND Into 2 Input NOR 12 x x x 
T4CW X2 3 Wide 4 Input AND Into 3 Input NOR 18 x x 
T4GW X2 4 Wide 4 Input AND Into 4 Input NOR 22 x x 
U24S 2 Wide 2 Input OR Into 2 Input NANO 5 x x x 
U242 X2 2 Wide 2 Input OR Into 2 Input NANO 9 x 
U.288 3 Wide 2 Input OR Into 3 Input NANO 7 x x x 
U282 X2 3 Wide 2 Input OR Into 3 Input NANO 13 x 
U28W X2 4 Wide 2 Input OR Into 4 Input NANO 13 x x x 
U2CW X2 8 Wide 2 Input OR Into 6 Input NANO 21 x x 
U2GW X2 8 Wide 2 Input OR Into 8 Input NANO 25 x x 
U38W X2 2 Wide 3 Input OR Into 2 Input NANO 10 x x x 
U311W X2 3 Wide 3 Input OR Into 3 Input NANO 14 x x p 
U3CW X2 4 Wide 3 Input OR Into 4 Input NANO 17 x x 
U48W X2 2 Wide 4 Input OR Into 2 Input NANO 12 x x x 
ADDERS 

ORQATE8 

OR2S OR Gale, 2 Input 4 x x x 
OR2W X2 OR Gate, 2 Input 5 x x x 
OR3S OR Gate, 3 Input 5 x x x 
OR3W X2 OR Gale, 3 Input 6 x x x 
OR4S OR Gate, 4 Input 8 x x x 
OR4W X2 OR Gale, 4 Input 7 x x x 

AD2S Adder. Full, 2 Bit 35 x x x 
SFAW X2 Adder, Full, 1 ett 19 x x x 
SHAW X2 Adder, Hiil!, 1 en 10 x x x 
SHAS Adder, Hiil!, 1 en 9 x x p 
SFAS Adder, Full, 1 Bit 18 x x p 
SA2S Adder, Full, 2 en 49 x x p 
SA3S Adder, Full, 2 Bit 41 x x p 

NORQATE8 SELECTORS 
R02S NOR Gate, 2 Input 3 x x x 
R022 X2 NOR Gate, 2 Input 5 x 
R023 X3 NOR Gale, 2 Input 7 x 
R024 X4 NOR Gale, 2 Input 9 x 
R02W X2 NOR Gate, 2 Input 8 x x x 
R03S NOR Gata, 3 Input 4 x x x 
R032 X2 NOR Gate, 3 Input 7 x 
R033 X3 NOR Gale, 3 Input 10 x 
fl034 X4 NOR Gale, 3 Input 13 x 
R03W X2 NOR Gata. 3 Input 7 x x x 
R04S NOR Gate. 4 Input 5 x x x 
R042 X2 NOR Gale, 4 Input 9 x 
R043 X3 NOR Gale, 4 Input 13 x 
R044 X4 NOR Gate. 4 Input 18 x 
R04W X2 NOR Gate. 4 Input 8 x x x 
R06W X2 NOR Gate, 8 Input 12 x x x 
R08W X2 NOR Gate, 8 Input 14 x x 

D12S Selector. Dual 1 to 2 9 x x x 
0122 X2 Selector, Duel 1 to 2 16 x 
D21S Salaclor, Dual 2 to 1 9 x x x 
D21W X2 Selector, Dual 2 to 1 11 x 
S12S Selactor, 1 to 2 5 x x x 
S122 X2 Selector, 1 to 2 8 x 
S21S Selactor, 2 to 1 5 x x x 
8212 X2 Selactor, 2 to 1 11 x 
S21e Selactor, 2 to 1 8 x x x 
S21W X2 Selector, 2 to 1 B x x x 
S24S Selactor, 2 to 1, 4 Bii 35 x x x 
S24W X2 Selector, 2. to 1, 4 en 52 x x x 
S34W X2 Selactor, 3 to 1, 4 Bit 40 x x x 
S41S Selactor, 4 to 1 12 x x x 
S44W X2 Selector, 4 to 1. 4 en 52 x x x 
DECODERS 

R09W X2 NOR Gate, 9 Input 18 x x D2GW Dacodef, 2 to 4 Wtth Output Enable 24 x x x 
R12W X2 NOR Gate, 12 Input 19 x x D2GS Decoder, 2 to 4 Wtth Output Enable 24 x x x 
R16W X2 NOR Gate. 16 Input 25 x x D3GS Decoder, 3 to 8 51 x ·x p 
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Table 18. A Sample of the Macro Cells In Mitsubishi's Gate Array Cell Ubrary (conllnued) 

Bale Aftllmllllly 
c.I DIM .,......... Cellll .... (1) z.o u 1.0 

)1111 )1111 µm 

DECOOERS(conllnued) 

D40S Decoder. 4 to 111 J111 Ix x p 

1.ATCHES 

FOAS 0 L.atcll. NANO 'fype 12 x x x 
FOAW X2 0 L.atcll, NANO 'fype. 13 x x x 
Fl.AS RS Laich, NANO 'fype 8 x x x 
FLA2 X2 RS L.atcll, NANO 'fype 13 x 
Fl.OS RS L.atcll. NOR 'fype 8 x x x 
FLD2 X2 RS Lllch, NOR 'fype 15 x 
HI.AS Hall Llleh, NANO 'fype 11 x x x 
Ht.AW X2 Hall Llleh, NANO 'fype 12 x x x 
HL8S Hall L.aleh 10 x x x 
HLBW X2 Halll.aleh 11 x x x 
HIDS Hall L.aleh, NOR 'fype 12 x x x 
Ht.OW X2 Hall Laich, NOR 'fype 13 x x x 
LF1S 0 Laich, Hazard F,.. 12 x x x 
LF1W X2 0 Laleh, Hazard F,.. 14 x x x 
LF4S 0 L.atcll, 4 Bit 52 x x x 
LF4W X2 0 Laich. 4 Bit 57 x x x 
LFAS 0 L.atcll, 4 Bit 311 x x x 
LFAW X2 0 Laich, 4 Bit 45 x x x 
LFBS 0 L.atcll, 4 Bit 42 x x x 
LFBW X2 0 Laleh, 4 Bit 47 x. x x 
FUP°FIDP8 
F01S 0 FMp-Flop, + NegatNe Edge 1llgger 111 x x x 
FD1W X2 0 FHp-Flop, + Nega!MI Edge ll1gger 21 x x x 
FD2S 0 FUp-Flop wtlh Set, + NegatMI 21 x x x 

Edge 'lltgger 
FD2W X2 0 Fllp-Flop wtlh Sel, + Nega!Mt 23 x x x 

Edge 'lltgger 
FD3S 0 Fllp-Flop wtlh ,._, + NegalMI 21 x x x 

Edge 1llgger 
FD3W X2 0 Flip-Flop wtlh Reul, + Nega!MI 23 x x x 

Edge 1llgger ·x FD4S 0 Flip-Flop wtlh Set and ,._, + 23 x x 
NllgalMI Edge 'lltgger 

F04W X2 0 Flip.Flop wtlh Set and ..-_ + 25 x x x 
NeglllMI Edge 1llgger 

F07S 0 Fllp,Flop wtlh Reul. + Edge ll1gger 23 x x x 
F07W X2 0 Fllp-Flop wtlh Reul, + Edge 1llgger 24 x x x 
FD8W X2 0 Flip-Flop wtlh Set and ,._, + 28 x x x 

Edge 1llgger 
FOBS 0 Flip-Flop 15 x x x 
FDBW X2 0 Fllp-Flop 17 x x x 
FDCS 0 Flip-Flop wtlh Set 111 x x x 
FDCW X2 0 Flip-Flop wtlh Set 21 x x x 
FOOS 0 FHp-Flop wtlh Reul 111 x x x 
FDDW X2 0 FHp-Flop wtlh ,._ 21 x x x 
FOES 0 Flp-Flop wtlh Set and Res8I 21 x x x 
FDEW X2 0 FHp-Flop wtlh Set and Res8I 23 x x x 
FOFS 0 Flip-Flop and Llleh 22 x x x 
FDFW X2 0 Fllp-Flop and Laich 24 x x x 
FOOS 0 FHp-Flop, 4 Bit, wtlh Res8I 85 x x x 
FDOW X2 0 Fllp-Flop, 4. Bit, With ,._ 811 x x x 
FDllS 0 Fllp-Flop,.4 Bit «> x x x 
FDllW X2 0 Fllp-Flop, 4 Bit 117 x x x 
FOSS 0 Flip-Flop, 4 Bit, With R- 75 x x x 
FDSW X2 0 Fllp-Flop, 4 Bii. wtlh ,._ 711 x x x 
FJBS JK Fllp-Flop 22 x x x 
FJBW X2 JKFllp-Flop 23 x x x 
FJES JK Flip-Flop Wllh Set and Resel. + 211 x x x 

Edge 'lltgger 
FJEW X2 JK Fllp-Flop With Set end Reul, + 30 x x x 

Edge Trigger 
FJ3W X2 JK Fllp-Flop wtlh ,._, Master-slaW 28 x x p 
FJ4W X2 JK Flip-Flop Wlll'I Set end Resel. 30 x x p 

Masler-slaW 
FJAS JK Flip-Flop wtlh Set end ...... 32 x x p 

PolllMI Edge Trtggered ' 
FJ7W X2 JK Flip.Flop, With Reul, PllellMI Edge 211 x x p 

Trtggered 

COUNTERS 

CA1S Counter, 1 Bii wtlh "-M + Edge ll1gger 23 x x x 
CA1W X2 Counter, 1 Bit wtlh ,._ .. Edge 1llgger 24 x x x 
CA2S Counter, 1 Bit 20 x x x 
CA2W X2 Counter, 1 Bit 22 x x x 
FC1S Counter, 4 Bit + Blnaiy Asynchronous Up 88 x x x 
FC1W X2 Counter, 4 Bit + Binary Asynchronous Up 70 x ·x x 
FT7S Coulller, 1 811 wtlh Olracl ,._ 27 x x x 
FT7W X2 Coulller, 1 Bit wtlh Dlf8CI Res8I 28 x x x 

8ulc Avlllllilllllly 
c.I DIM .,......... Cellll 
N- (1) z.o 1.:S 1.0 

µm )1111 )1111 

PULSE GENERATORS 

PGN1 Edge SensllMI PulSe Generator 23 x x p 
PGN2 Edge SensllMI PulSe Generator 34 x x p 
PGN3 Edge Sensl!MI PulSe Generetor 45 x x p 

PGN4 Edge Sensl!MI PulSe Generator 511 x x p 
PGNS Edge Sensl!MI PulSe Generator 67 x x p 
PGN6 Edge Sensl!MI PulSe Generator 78 x x p 
PGR1 Edge SensllNe PulSe Generator 23 x x p 
PGR2 Edge Sensl!MI PulSe Generator 34 x x p 
PGR3 Edge Sensltllle PulSe Generator 45 x x p 
PGR4 Edge SensllMI PulSe Generator 511 x x p 
PGR5 Edge SensllMI PulSe Generator 67 x x p 
PGR6 Edge Sensl!MI PulSe Generator 78 x x p 

SHIFT REGISTERS 
FR1S Shift Reglstela, 4 Bit, Serlal~n 41 x x x 

Parallel-Out 
FR2S Shift Register. 4 sn. Serial-In 117 x x p 

Parallel-Out. wtlh Synchronous Load 
FR3S Shift ReglSler, 4 sn. Serial-In 82 x x p 

Parallel-Out. wtlh Synchronous Load 

l/08UFFERS 

C22N Buller, Input, CMOS 0 x 
C52N Buller, lnputiOulpul. CMOS lnpUI 0 x 
C54N Buller, lnputiOulpUI, CMOS lnpUI 0 x 
C75N Buller, lnput/Oulpul, CMOS lnpUI 111 x 
cnN Buller, lnpUl/OUlpUI, CMOS lnpUI 19 x 
C88N Buller, Input, CMOS, Wllh Pull-Up 0 x 
CBEN Bullar, Input, CMOS, Wllh Pull-Down 0 x 
052N Bullar, OUlpUI 0 x 
054N Bullar, OutpUI 0 x 
075N Bullar, OutpUI 0 x 
onN Bullar, OutpUI 0 x 
T22N Buller, lnpUI, TTl 0 x 
T52N Bull'llr, Input/Output, TTl lnpUI 0 x 
T54N Bulfer,. Input/Output, m lnpUI 0 x 
T75N Bulfer. 1npul/Oulpu1, m lnpUI 111 x 
IDN Buller, lnpul/Oulpul, m 1npu1 19 x 
T88N Buller, 1np111, m wtth Pull-Up 0 x 
TBEN Bullar, lnpUI, m wtlh Pull-Down 0 x 
Z24N Bull'llr, OUlpUI, L .__ Out Open Drain 0 x 
Z26N Buller, OUlpUI. L .._. OUI Open Drain 0 x 
Z26N Bulfer, OutpUI, L i.-i OUI Open Drain 0 x 
Z27N Buller, OutpUI, L Lewi OUI Open Drain 0 x 
Z34N Buller, OutpUI, H i.-1 Out Open Drain 0 x 
Z411N Buller, OutpUI, H '-- OUI Open Drain 0 x 
Z52N Buller, OutpUI, 3-Stale 0 x 
Z54N lluller, OutpUI, 3-Stale 0 x 
Z75N lluller, OutpUI, 3-Slale 19 x 
Z77N lluller, Outpul, 3-Slale . 111 x 
BOSN Buller, Osclllalor 4 x x 
Bl1N llullar. 1np111, m O· x x 
BK1N lluller, lnpUI, Clock Une, TTl 5 x x 
BC1N lluller, lnpUI, CMOS 0 x x 
BS1N Buller, lnpUI, TTL, Schmttl Trigger 14 x x 
BCSN Buller. lnpUI, CMOS. Schmm Trigger 12 x x 
BPUN Butler, 1npu1, m wtlh Resistor Pull-Up 0 x x 
BPON Bulfer, lnpUI. m wtlh Resistor PuH-Oown 0 x x 
B01N lluller, OUlpUI 0 x x 
BZ1N Butler. QutpUI, 3-Slale 12 x x 
BPON Buller, OUlpUI, Soun:e-Only 0 x x 
BNON Buller. OutpUI, Sink-Only 0 x x 
BR1N Buller, lnpul/OUlpUI, 3-Slal,, TTl lnpul 12 x x 
BQ1N Buller, lnpul/OulpUI, 3-Slale, CMOS lnpul 12 x x 
BSDT Butler. 1npu1, m Schmttl In, Pull-Down 14 x x 
BSUT Butler, 1npu1, TTL Schmm In. Pull-Up 14 x x 
BUCN Buller. lnpUI, CMOS lnPUI. Pull-Up . 0 x x 
BOCN Buller. lnPUI. CMOS lnPUI. PuH-Oown 0 x x 
l!SUC lluller, lnpul, CMOS Schmm In, Pull-Up 12 x x 
BSDC Butler, lnpul, CMOS Schmm In, Pull-Down 12 x x 
BSRN Bull'llr, lnputiOulpUI, 3-State, TTl Schmr"t 26 x x 

In . \ 
BSQN Buller, lnputiOulpUI, 3-Slale, CMOS 24 x x 

Sc11mm1n 

VDDANDQND 

ZHHH YOO 1 x x x 
ZLU. GNO 1 x x x 

Notr. 
(1) A bask: cell IS lhe pair or corresponding p and n lr8!1Slstors flOm which the array IS 
~ed. Th,.. baSlc cellS are equivalent to a 2-lnput NANO gate. 
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Cadence, Mentor, Hewlett Packard, Intergraph, IKOS, IBM, OrCAD, and 
Synopsys are registered trademarks of their respective companies. 
Verilog, and Cadence Design Framework are trademark of Cadence 
Design Systems. Dazix is a trademark of Daisy/Cadnetics, Inc. Future
Net is a registered trademark of FutureNet, a Data 1/0 Company. Valid 
is a trademark of Valid Logic Systems, Inc. Viewlogic is a trademark of 
Viewtogic Systems, Inc. 

The Information and specmcatlons contained herein are subject to change without notloe. The 
material Is accurate to the best of Mitsubishi ElectronlcsAmertca. Inc. knowledge, but Mitsubi
shi Electronics Amertca, Inc. assumes no responsibility for any &rTOIS that may appear In this 
publication. The specmcatlons contained herein may not be complete. Final specmcatlons lor 
each design are documented In the Mitsubishi Electronics Amertca, Inc. Final Product Specm
catlon. 

Products subject to avallablllty 

©1990 Mitsubishi Electronics America, Inc. 

• MITSUBISHI 
;.,.. ELECTRONICS 

DISTRICT SALES OFFICES 

SAN DIEGO 
Mitsubishi Electronics America, Inc. 
16980 Via Tazon, Suite 220 
San Diego, CA 92127 
Phone: 619-451-9618 
FAX: 619-592-0242 

DENVER 
Mitsubishi Electronics America, Inc. 
8101 E. Prentice Avenue, Suite 508 
Englewood, CO 80111 
Phone: 303-220-0744 
FAX: 303-220-5952 

NEW YORK 
Mitsubishi Electronics America, Inc. 
300 Westage Business Center, Suite 160 
Fishkill, NY 12524 
Phone: 914-896-0896 
FAX: 914-896-8639 

AUTHORIZED CANADIAN 
DISTRIBUTORS 

TORONTO, CALGARY, WINNEPEG, 
VANCOUVER, LONDON 
Mitsubishi Electrlc Sales Canada, Inc. 
6185 Ordan Drive, #110 
Mississauga, Ontario, Canada L5T 2E1 
Phone: 416-670-8711 
FAX: 416-67Q-8715 
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OTTAWA, MONTREAL, ST. LAURENT, :J 
BELLEVILLE ~ 
Mitsubishi Electric Sales Canada, Inc.* ::E 
340 March Road, Suite 502 
Kanata, Ontario, Cenada K2K 2E4 
Phone: 613-591-3348 
FAX: 613·591·3948 

Printed In U.S.A. 
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IS THIS A 
BORROWED 

COPY 

Avoid the hassle and order your own per
sonal three-volume set of IC MASTER. 
It's the surest way to simplify your IC 
selection efforts. 

Only IC MASTER allows you to examine 
and compare the specifications, relative 
strengths, and weaknesses of all devices 
in serious contention for your application. 
And only IC MASTER brings you actual 
manufacturers' data sheets, allowing 
you to make complete and definitive 
device selections . 

. . 

You can order IC MASTER simply by 
charging it to your VISA or MasterCard · 
credit card. To place your order call 
Marie Botta at (516) 227-1314. 



VMEbus Interface Chips 

• CA91C014 ACC 
• CA91C015 DARF 

AVICS chip set implements full 
VMEbus interface specification, 
integrating all functions required 
to interface a master or slave card 
to the VMEbus. 

VMEbus to Tl Link 
Communication Cards 

•VMETI-100 
• VMETI-105 
•VMETI-115 

VMETI family brings Tl, 
Fractional Tl and Switched 384 
to VMEbus systems. Connecting 
directly to North American digital 
Tl networks allows access to all 
DS0 based Tl network services. 
Data can be routed to and from 
Tl, VMEbus and TDMbus. CSU 
and DSX-1 options configure 
VMETI boards for customer 
premises or central office. 

Futurf;bus+ Interface 
Chips 

• CA91C896 Arbiter 
• CA91C897 Interface Unit 
• CA91C880 MC88000 Interface 

CA91C896 and CA91C897 
implement the IEEE P896.l-1990 
Futurebus+ arbiter and interface 
functionality that permit Futurebus+ 
cards to take control of the bus to 
transfer data or generate arbitration 
messages. Available as VHDL 
models for design and simulation. 

The CA9IC880 features both 
arbiter and interface functions, 
optimized for Motorola 88000 
RISC. 

ESM Programmable 
· Wmdow Filter 

• CA29C632A ESM Window 
Addressable Memory 

High speed associative processor 
compares up to 32-bit input 
words against 32 programmable 
sets of upper and lower limits. 
Applications include electronic 
warfare signal processing, fuzzy 
memory and pattern recognition. 

Audio Processing Products 

• CA16C001 Digital Audio 
Companding Processor 

• CDS-OOlD Audio Compression 
Development System 

• CA16C440 BBC AESIC AES/ 
EBU Interface Transceiver 

• AES-OOlD Evaluation Board 
• CA16M801 High Capacity 

Voice Module 

CA16C001 features single pass 
compression/ expansion on 16-bit 
audio data sampled at rates up to 
50 KHz. No loss Unity'" mode 
compresses up to 2:1. Hicom'" 
modes give psycho-acoustically 
lossless compression up to 4:1, 
with selectable compression rates 
up to 30: I. Professional audio data 
compression applications can be 
developed using the CDS-OOlD 
in a PC XT/AT platform. 

CA16C440 BBC AESIC 
transceiver implements complete 
AES/EBU interface standard. 
Variable sample rate selection from 
32 to 54 KHz, error detection and 
channel status info. AES-OOID 
evaluation board accesses all 
CAI 6C440 signals via pin headers 
and all control bits via DIP switches. 

The CA16M801 HCV module 
increases voice channel bandwidth 
utilization with 4:1 and 8:1 voice 
compression. 

CMOS Microprocessor 
and Peripheral Circuits 

• CA80C85B 8-bit Microprocessor 
• CA53C80 SCSI Controller 
• CA82C37 A DMA Controller 
• CA82C50A Comms Controller 
• CA82C52 Serial Controller 
• CA82C54 Prog Interval Timer 
• CA82C55A Peripheral Interface 
• CA82C59A Interrupt Cont!"oller 
• CA82C84A Clock Generator/ 

Driver 
• CA82C88 Bus Controller 
• CA85C30 SCC Serial Comms 

Controller 

8000 series peripherals are fully 
pin and function compatible with 
industry standard counterparts. 
PDIP and PLCC packaging and 
industrial temp operation: 
(-40 to +85°C). 

Data Security Products 

• CA34C 168 Data Encryption 
Processor (DEP) 

• RBG 1210 Random Bit 
Generator 

• EDS-001 D Encryption 
Development System 

• NM810RNG 
•NM 820SSC 
• NM 830 iSECOM 

The CA34Cl68 DEP and RBG 
1210 implement fully functional 
Public Key security systems to 
protect sensitive data in the 
coml):lercial sector. The DEP 
incorporates key management, 
message authentication, user 
verification and data encryption. 
Compliant with ANSI X9. l 7 
standard defining public key 
passing in a DES environment. 
Approximately 1 million times 
more secure than DES. 

The CA34Cl68 public key data 
security technology is available in 
several board level products for 
applications development and 
OEM systems integration. 

FM Receiver Circuits 

• CA404/CA406 FM Rcvr chip set 
• CA404/CA407 FM Rcvr chip set 
• CA408/CA411 FM Rcvr for data 
• CA412 Cellular Radio Rcvr 
• CA422 Single Chip FM Rcvr 

Bipolar RF communication circuits 
for low power voice and data 
applications such pagers, cellular 
phones and other portable 
transceivers. 

DC-DC Converters and 
.RF Support Circuits 

• CA144 Prog Triple Op Amp 
• CA416 Mini-PROM 
• CA424 DC-DC Converter 
• CA426 DC-DC Converter 
• CA2842 Delta Codec for telecom 
• CA2855 Control Unit 
• CA2862 Power Supply Monitor 

Bipolar circuits are available in 
different pinouts, functionality and 
packages according to application 
requirements. Call our technical 
support for assistance. 

• NEWBRIDGE NEWBRIDGE 
MICROSYSTEMS 

Cill.JIJDrJm 
Ca/mos Product Line 

Newbridge Microsystems • A Division of Newbrldge Networks Corporation. 
603 March Road, Kanata, Ontario, Canada K2K 2M5 

Tel: (613) 592-0714 •USA: 1-800-267-7231 •Fax: (613) 592-1320 

Other brand and product names are trademarks or registered trademarks of their respective hOlders. Newbrtdge and logo are registered trade marks of Newbridge Networks Corporation. All rights rasel'\ltld. © 1990. 
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BIPOLAR LINEAR INTEGRATED CIRCUITS 
Operational Amplifiers 

Circuits Operating Supply 
Current 

Output Unity Gain 
Main Feature /Unit Voltage Current Frequency 

Single Supply 
NJM2904 * General Purpose 2 3 to 32V 0.7mA 20mA O.BMHz 
NJM3404A * Low Distortion 2 to 36V 2.0mA 20mA. 1.2MHz 
NJM3415 * High Output Current 2 to 15V 5.5mA 110mA 1.3MHz 
NJM324 * General Purpose 4 3 to 32V 0.7mA 20mA 0.4MHz 
NJM3403A * Low Distortion 4 to36V 3.0mA 20mA 1.2MHz 

Dual Supply 
NJMOP-07 * Precision 1 ±3 to ±22V 2.7mA 40mA 0.5MHz 
NJM31B * High Speed 1 to±20V 5.0mA 20mA 15MHz 
NJM4250 * Low Supply Current 1 ±1 to ±1BV Variable Variable Variable 
NJM5534 * Low Noise 1 to±22V 4.0mA 50mA 10MHz 
NJM455B * General Purpose 2 to ±1BV 3.5m.A 12mA 2MHz 
NJM022B * Low Supply Current 2 ±2 to ±1BV 250µA 10mA -
NJM4560 * Low Noise 2 to ±1BV 3.5mA 25mA 10MHz 
NJM2041 * Low Noise 2 to ±22V 6.0mA 25mA ?MHz 
NJM062 * J-FET Input 2 to ±1BV 400µA 12mA 1MHz 
NJM072B * J-FET Input 2 to ±1BV 3.0mA 25mA 3M Hz 
NJM353 * J-FET Input 2 to ±1BV 3.6mA 16mA 4MHz 
NJM20B2 * J-FET Input 2 to ±1BV 4.0mA 40mA 5MHz 
NJM206B * Low Noise 2 to ±1BV 5.0mA 50mA 5.5MHz 
NJM5532 * Low Noise 2 to ±22V 9.0mA 50mA 10MHz 
NJM4556 * High Output Current 2 to±1BV 9.0mA 70mA BM Hz 
NJM205B * General Purpose 4 to ±1BV 3.5mA 12mA 2MHz 
NJM2060 * Low Noise 4 to ±1BV 3.5mA 25mA 10MHz 
NJM064 * J-FET Input 4 to ±1BV BOOµA 12mA 1MHz 
NJM074 * J-FET Input 4 to±1BV 6.0mA 25mA 3M Hz 

Series Voltage Regulators 
Output 

Output Voltage Maximum Input Voltage Current 

NJM(BLXXA* 2,5,6,B,9, 12, 15, 1B,20,24V 30V for Vo = 2 to 9V 100mA 
NJM7BMXXA 5,6,B,9, 12, 15, 1B,20,24V 35V for Vo= 12 to 15V 500mA 
NJM7BXXA 5,6,B,9, 12, 15, 1B,20,24V 40V for VO= 1B to 24V 1A 
NJM317 1.25 to 37V :Ivariablttl: Vin-Vo =40V 1.5A 
NJM79LXXA* -3,-5,-6,-8,-9,-12,-15,-1B,-24V -30V for Vo = -3 to -9V 100mA 
NJM79MXXA -5,-6,-8,-9,-12,-15,-1B,-24V -35V for Vo= -9 to-15V 500mA 
NJM79XXA -5,-6,-8,-9,-12,-15,-1B,-24V -40V for VO = -1 B to -24V 1A 
NJM2351 (±7, ±10 and 5V)/Unit ±22V 200mA 

Switching Regulators 
Operating Supply Reference 

Main Feature Voltage Current Voltage 
NJM204B . Two Tracking Output 6.5 to 20V 2mA 5.0V 

.NJM2352 . Low Power Consumption 2.4 to 30V 2BOµA 1.3V 
NJM2355 High Voltage and Two Output 6.5 to 50V 5.BmA 5.0V 
NJM2360 . High Switching Current (1.5A) 2.5 to 40V 2.4mA 1.25V 

Audio and Video ICs 

Package 

D, L, M, EB, S9 
D, L, M, EB, S9 
D, L, M, EB, S9 
D, M, E14 
D, M14 

D,MB 
D, T, M, EB 
D,M,EB 
D,MB 
D, L, T, M, EB, S9 
D, L, M, EB 
D; L, T, M, EB, S9 
D, L, M, EB, S9 
D, L, M, EB, S9 
D, L, M, EB, S9 
D, T,MB 
D, L, MB, S9 
D, L, M, EB, S9 
D, MB, S9 
D, L, M, EB, S9 
D, M14 
D, M14 
D, M14 
D, M14 

Tolerance Package 

4% L,U 
4% F 
4% F 
4% F 
4% L,U 
4% F 
4% F 
4% D16 

Tolerance Package 
5% D, M16 
5% 0,MB 
4% D1B 
5% D,MB 

Description Application Examples ·Package 

NJM3B6 . Low Voltage Power Amplifier AM/FM Radios, Portable Tape Player D, L, M, E, S9 
NJM2067 . Dual Pre-amplifier Head Phone Stereos D, M14 
NJM2073 . Dual Power Amplifier AM/FM Radios, Portable Tape Player D, MB, S9 
NJM592 . Differential Video Amplifier VCR, Audio Equipment D, M14 
NJM2219 RF Modulator VCR D16 
NJM222B . Frequency Doubler/Tripler VCR D, MB, S9 
NJM2234 . 3-input 1-output Video Switch VCR, Audio Equipment · D, MB, S9 
NJM2244 . Video Switch with 75'1 Driver VCR, Audio Equipment D, MB, S9 

• SMT packages are available (M-packages are Japanese standard size packages, and E-packages are U.S. standard). 

(J RC) New Japan Radio Company, LTD ussubsidary:N.JRcorporation 

340-8 East Middlefield Road, Mountain View, CA 94043 • Telephone: 415-961-3901 • FAX:415-969-1409 • Telex:172172 
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C-MOS LINEAR I DIGITAL INTEGRATED CIRCUITS 
Operational Amplifiers 

Circuits Operating Supply Input Band 
Main Feature /Unit Volti!9.e Current Current Width 

NJU7001 * Low Supply Current 1 1to1SV 15µA 1pA 0.1MHz 
NJU7002 * Low Supply Current 2 1to1SV 30µA 1pA 0.1MHz 
NJU7004 * Low Supply Current 4 1 to 1SV 60µA 1pA 0.1MHz 

Quartz Crystal Oscillators 
Operating Operating Stand-by Fanout 
Voltage Current Current Ability Frequency Package 

NJU6323 * 3to6V 10mA 100µA 10LSTTL to 50MHz ES, Chip 
NJU6331 * 4to6V 15mA 100µA 5TTL 20 to 75MHz ES, Chip 
NJU6332 * 4to 6V 15mA 100µA 10LSTTL 20 to 75MHz ES, Chip 
MJU6341 * 4to6V 25mA 100µA 5TTL to 120MHz ES, Chip 

Analog Switches 
Circuits Analog Signal Break Down On-state 

Feature and Description /Unit Range Voltage Resistance 
NJU201A * Low On-state Resistance 4 ±15V 44V 50Q 
NJU211 * General Purpose 4 ±15V 40V 115Q 
NJU7301 * General Purpose 4 ±15V 44V 115Q 
NJU7304 8-channel Multiplexer 1 0 to 10V 20V -

LCD Controller/Drivers 
Maximum Shift 

Description Clock Package 
NJU640S * Dot Matrix LCD Controller Driver - FSO 
NJU6407 * Dot Matrix LCD 40-out Segment Driver 6MHz F56 
NJU6417 * Dot Matrix LCD 64-out Segment Driver 6MHz FSO 
NJU6405 * Dot Matrix LCD Serial-in S6-out Row Driver 6MHz F100 
NJU6404 * Dot Matrix LCD 4-bit Bus SO-out Column Driver 6MHz F100 

OPTO DEVICES 
Photo Couplers 

Emitter Detector 
Couplers 
/Unit 

NJL5151 ** 1 
NJL5152 ** 2 
NJL5153 ** 3 

Package Outlines 
Package Table 

TYPE SYMBOL 
T0-92 -
T0220 -
SOT-89 u 
T0-220F F 
DIP D 
DMP M· 

EMP E 
SIP s 
ZIP s 
FSIP s 
HDIP K 
SDIP/SIP L 
QFP F 

Isolation Forward Reverse C-E Collector 
Voltage Current Voltage Voltage Current 
4000V to 70mA 6V 35V 50mA 
4000V to 50mA 6V 35V 50mA 
4000V to 50mA 6V 35V 50mA 

SOT~9 
TO--S2 T0-220 DIP DMP 

ZIP FSIP SDIP 

Packi!9.e 
D,MS 
D,MS 
D, M14 

Package 
D, M16 
D, M16 
D, M16 
D16 

Package 
D,M4 
D,M8 
D, M12 

SIP 

QFP 

* SMT packages are available (M-packages are Japanese standard size packages, and E-packages are U.S. standard). • • Packages are (not standard). 

(J RC] New Japan Radio Company, LTD ussubsidary:NJRCorporation 

340-B East Middlefield Road, Mountain View, CA 94043 • Telephone: 415-961-3901 • FAX:415-969-1409 • Telex:172172 
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UNILAB 8620 · 
ANALYZER-EMULATOR 

UniLab the universal system for rapid development of 
embedded processor systems. 

UniLab split screen display includes analyzer trace and 
breakpoints with high level language source lines. Also 
shown is PopUp menu interface with debug selections. 

More Emulation For Less Cost 
The UniLab 8620 combines a bus-state analyzer 
with an emulator to provide more capability and 
faster debugging than traditional in-circuit emula
tors. Whether. you're working on single-chip 
controllers or high speed 8- and 16-bit. micro-· 
processors, the UniLab 8620 handles them all at 
a low, low price. 
Over 170 different processors are supported by the 
same universal system, all with the same software 
environment. Support for additional processors 
requires only the purchase of an inexpensive 
Processor Personality Pak (PPAK). 

Emulators 

SOFTWARE DEVELOPMENT TOOLS 
• High Level Language/Symbolic debug support for 

a wide variety of development software packages. 
• Source Tracking automatically displays the 

corresponding sections of your source file in its 
original format while you work. 

• UniLab's trademark ability to debug by symptom 
with theanalyzer-notjust breakpointing and single 
stepping. 

• Easy to learn and use PopUp menu interface. 
• Program Performance Analysis computes both 

address and execution time histograms by gathering 
information while the target system runs at full speed. 

INTEGRATED HARDWARE COMPONENTS 
• A 48-channel bus state analyzer for real-time trace 

without stopping the processor. 
• 32K to 128K emulation ROM. 
• A generous 2730 cycle trace buffer with powerful 

triggering and selective filtering. 
•Integrated EPROM programmer (handles 2716 thn.i 

27512) and stimulus generator.built right into the unit 
to help you quickly complete your project. 

• High speed parallel interface zips data between your 
PC/AT and the 8620 fast-64K bytes from hard disk 
to emulator in 5 seconds. 

UniLab 8620 Supports Over 170 Processors 
including: ' 
INTEL HITACHI MOTOROLA ROCKWELL ZILOG 
8031 6301 6800 6500 Z180 
8032 6303R 6801 65010 zao 
8051 6303X 6802 6502 za 
8085 6303Y 6803 6510 SUPERB 
8086 6305 68HC05C4/C8 65110 zaooo 
8088 6309 6805 65410 
8096 6309E 6809 NEC 
80188 64180 6809E NSC V20 
80C196 68HC11 NSCBOO V30 
80186 OKI 68000 87P50 V40 
80286 80C51VS 68008 V50 

85C154 78310 

Details of UniLab 8620 support for these and other 
processors is available. 

Please call ORION for more information. 

u::luN 
INSTRUMENTS 

ORION Instruments, lnc.180 Independence Drive, Menlo Park, CA 94025 USA 
TOLL FREE: 800-729-7700. Fax: 415-327-9881 
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~ PERFORMANCE ELECTRONIC ~ PACKAGING SERVICES, INC. 
TOLL FREE 

1-800-255-8607 

6354-B CORTE DELABETO D CARLSBAD, CALI FD RN IA 92009 D 619•931 •7824 D FAX619•931 •6557 

MEMORY MODULES 
PART NUMBER ORGANIZATION DIMENSIONS PKG. 
64 K DRAM BASED MODULES SPEEDS - 120, 150, 200 nS. 

PEP4064EC4 64KX 4 2.2 x 0.42 x 0. 1 80 22 PIN SIP 
PEP4064EC5 64KX 5 2.9 x 0.42 x 0.1 80 24 PIN SIP 

PEP4064EL8* 64KX 8 3.0 x 0.60 x 0.180 30 PIN SIP 
PEP4064 EL9* 64KX 9 3.0 x 0.60 x 0.180 30 PIN SIP 

256 K DRAM BASED MODULES - 60, 70, 80, 100, 120, 150 nS. 
PEP4256EC4 256K X 4 2.2 x 0.42 x 0.1 80 22 PIN SIP 
PEP4256EC5 256KX 5 2.9 x 0.42 x 0.180 24 PIN SIP 

t PEP4256EL8* 256K X 8 3.0 x 0.60 x 0.180 30 PIN SIP 
t PEP4256EL9* 256K X 9 3.0 x 0.60 x 0.1 80 30 PIN SIP 

PEP4256EL8-LP 256K X 8 3.0 x 0.45 x 0.320 30 PIN SIP 
PEP4256EL9-LP 256K X 9 3.0 x 0.45 x 0.320 30 PIN SIP 

1 M BIT DRAM BASED MODULES - 80, 100, 120 nS. 
PEPlMX4 1M X 4 2.8 x 0.42 x 0.180 24 PIN SIP 
PEP1 MX5 1MX5 3.5 x 0.42 x 0. 1 80 26 PIN SIP 
PEP4MX1 4MX 1 2.8 x 0.42 x 0.180 26 PIN SIP 

PEP1 MX4Z 1MX 4 1.5 x 0.350 x 0.440 26 PIN ZIP 
PEP4MX1Z 4MX 1 1.5 x 0.350 x 0.440 23 PIN ZIP 

PEP1 MX8* 1M X 8 3.2 x 0.775 x 0.190 30 PIN SIP 
PEP1 MX9* 1MX 9 3.2 x 0.775 x 0.190 30 PIN SIP 

PEP1 MX8-LP 1MX 8 3.5 x 0.435 x 0.320 30 PIN SIP 
PEP1 MX9-LP 1MX 9 3.5 x 0.435 x 0.320 30 PIN SIP 

PEP1 MX16 1MX16 3.3 x 1.50 x 0.320 64 PIN DIP 
PEP2MX8 2MX 8 3.3 x 1.50 x 0.320 64 PIN DIP 

4M BIT DRAM BASED MODULES 
PEP4MX8* 4MX8 3.5 x 0.975 x 0.180 30 PIN SIP 
PEP4MX9* 4MX 9 3.5 x 0.975 x 0.180 30 PIN SIP 
PEP4MX9 4MX 9 3.50 x 0.950 x 0.190 30 PIN SIMM 

PEP25636 256KX 36( 1) 4.25 x 1.0 x 0.190 72 PIN SIMM 
PEP51236 512KX 36(2) 4.25 x 1.0 x 0.325 72 PIN SIMM 

PEP1 MX36 1 M X 35l3 l 4.25 x 1.25 x 0.190 72 PIN SIMM 
PEP2MX36 2MX 36 4.25 x 1 .25 x 0.325 72 PIN SIMM 

NTX4M 4M X 8(4 l 3.55 x 0.810 x 0.1 90 64 PIN SIMM 
NTX4000 1 M X 8(4 l 3.55 x 0.81 0 x 0.1 90 64 PIN SIMM 

AST 1000 256K X 3515 l 3.55 x 0.810 x 0.190 64 PIN SIMM 
AST4000 1 M X 36(5) 3.55 x 0.810 x 0.1 90 64 PIN SIMM 

STATIC RAM MODULES- 30, 45, 55, 70, 100, 120 nS. 
S128KX8 128K X 8 80, 100, 120 1.80 x 0.680 32 PIN DIP (0.600) 
S256KX8 256K X 8 80, 100 1.70 x 0.620 32 PIN DIP (0.600) 
S512KX8 51 2 K X 8 80, 1 00 1.70 x 0.620 32 PIN DIP (0.600) 

1 PE0176 256KX 8 55 70 2.60 x 0.620 54 PIN DIP (0.600) 

Ll6432 64K X 32 20-55 NS 3.00 x 0.620 60 PIN DIP (0.600) 
Ll25632 256K X 32 20-55 NS 3.00 x 0.620 60 PIN DIP(0.600) 

S256EC4 256K X 4 20-55 3.00 x 0.450 30 PIN SIP 

NOTES: 
(1) IBM PS/2 PART #6450603 
(2 ) IBM PS/2 PART #6450604/6450608 
(3) IBM PS/2 PART #29F2933 

(4l UPGRADES FOR APPLE MAC llFX AND LASERWRITER NTX 
(5 l AST RESEARCH PART #500718-002 AND 4M UPGRADE 
*Also available in SIMM package. t Also available in 3 chip solution. 

WE MANUFACTURE MEMORY UPGRADES FOR 
COMPAQ • IBM • SUN MICROSYSTEMS• ZENITH • AST• HEWLETT PACKARD • DELL COMPUTERS 
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OJ 
-~ 
O> cu .:s:. 
(.) 
cu 
a.. 
(.) 

·c: 
0 ..... 
t5 
Q) 

UJ 
Q) 
(.) 
c cu 
E ..... 
0 
't: 
Q) 

a.. 



.... 
~ 
:::s 

"'O c 
0 
0 ·e 
Q) 
en 
a; 
~ 
0 
0 a: 

-~- Rockwell International 

ROCKWELL INTERNATIONAL 

Providing Solutions for Your System Requirements 

Rockwell International designs and manufac
tures a family of VLSI products to serve your 
system requirements. As shown in the diagram 
below, compatible controller products are available 
for a wide range of 16-bit and 8-bit applications. 
Peripheral devices operate on either the 68000 or 
the 6500 microprocessor bus structure. Many of 
the peripheral devices are now being used on 
additional pus structures such as 8085, 80286 and 
Z80, just to name a few. 

These products are produced in high volume at 
a modern state-of-the-art facility. located in 

PIA 
VIA 
ACIA 
CRTC 

R6500 

MPU 

68000 

Newport Beach, California and are packaged in a 
newly constructed, fully automated manufacturing 
facility in Mexicali, Mexico. The class 10,000 clean 
room environment produces devices to the most 
stringent industry standards. Rockwell has the 
organization, systems and support to manufacture 
products to exisitng and future quality levels. 

Rockwell is the first and only semiconductor 
company to offer a 5 year warranty. You can 
rely on customer satisfaction and service when 
choosing a Rockell semiconductor product. 

ADDRESS BUS 

Serving System Requirements 

'l' Rock.well International 
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'!' Rockwell lntemattonal 

CMOS and NMOS 8-Bit Microcomputers 
Highest Industry Performers 

The R6500 single-chip CMOS and NMOS 
microcomputers provide high-speed and low-power 
CMOS while being completely software compatible 
with the 8-bit multi-chip family. They let you move 
easily from a multi-chip to a single-chip solution 
when the application warrants. They also function 
as intelligent peripheral controllers. The R65C10, a 
CMOS version of the R6500/1, 

Feature/Models R6500N R6500N1 

• INSTRUCTION SPEED 1000ns 1000ns 
•ROM (x8) 2K 3K 
•RAM (x8) 64 192 
• 1/0 LINES 32 32 
•SERIAL COMM. - USART 
• 16-BIT COUNTERS ONE TWO 
• EXPANSION BUS - 16K 
•INTERRUPTS 
- EXTERNAL 5 6 
- INTERNAL 1 4 

• OPERATING POWER (mW) 750 800 
• STANDBY (mW) 35• 12· 
•PACKAGE 40 DIP 40 DIP 

44 PLCC 44 PLCC 
• STANDBY RAM 

combines the low power of CMOS with advanced 
pipelining architecture to provide an efficient high
speed single-chip system solution. 

We also offer a set of extremely versatile 
FORTH language devices. The R65F11 and 
R65F12 contain both the high level language and 
operating system that can put your product on the 
market in the shortest possible time. 

R6500/12 R6500/13 R6500/15 R65C10 

1000ns 1000ns 1000ns 1000ns 
3K 256 4K 2K 
192 192 192 64 
56 32 32 32 

USART USART USART -
TWO TWO .TWO ONE 
16K 65K 16K -

6 6 6 5 
4 4 4 1 

800 800 800 40 
12· 12· 12· 12 

QUIP QUIP 40 DIP 40 DIP 
68 PLCC 68 PLCC 44 PLCC 44 PLCC 

Rockwell Microcomputers 

Feature/Models 

• INSTRUCTION SPEED 
•RAM (x8) 
• 1/0 LINES 
•SERIAL COMM. 
• 16-BIT COUNTERS 
• EXTERNAL MEMORY 
• INTERRUPTS 
- EXTERNAL 
- INTERNAL 

• OPERATING POWER (mW) 
• STANDBY RAM (mW) 
•PACKAGE 

'l' Rockwell International 
Semiconductor Products Olviaion 

R65010 

1000ns 
192 
32 

USART 
TWO 
64K 

6 
4 

800 
12 

64 QUIP 
68 PLCC 

Rom-less Microcomputers 

R6511Q R6518 

1000ns 1000ns 
192 192 
32 16 

USART USART 
TWO TWO 
64K 16K 

6 6 
4 4 

800 800 
12 12 

64 QUIP 40 DIP 
68 PLCC 44 PLCC 
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'!' Rockwell International 

NMOS 8-bit Microprocessors 
and Peripherals Largest Selling 

8-Bit Family 
The NMOS R6500 microprocessor family has a wide range 

of CPUs and peripheral controllers plus versatile memory-110 
timer combinations. It is software compatible with the CMOS 
microprocessor and peripheral family, as well as, with the 
family of single-chip microcomputers. Fast instruction 
execution (1 µS and 2 µS) is available in 1 and 2 MHz ver
sions, respectively. 

The entire 8--0it R6500 family is upward compatible with 
16-bit bus systems, software compatible with the Rockwell 
8-bit microcomputers, and are the building blocks for a wide 
range of system applications. 

t===f. ) F== 
r-__ ,___., 

NMOS R65XX Microprocessor Family 
NMOS 
8-Btt Proce880r 
R6502: 8-Bit Microprocessor Unit (MPU) provides high performance 
(down to 1 ,.s instruction time) using memory efficient byte-level 
instructions. 
8-Blt Perlpherals-6500/6800 bus compatible 
R6520: Peripheral Interface Adapter (PIA) interfaces two 8-bit bidirec
tional parallel data ports with four control lines and an interrupt 
request output on each port. 
R6522: Versatile Interface Adapter (VIA) interfaces two 8-bit bidirec
tional parallel data ports, two 16-bit timers, and an 8-bit serial port. 
R6531: ROM-RAM-1/0 Counter (RRIOC) combines 1 K bytes read-only 
memory, 64 bytes random access memory, a 16-bit counter/latch, and 
an 8-bit serial channel. 
R6545: CRT Controller (CRTC) controls a CRT raster scan video 
display at a character clock frequency of 2.5 MHz or 3.7 MHz using 19 
registers to program display parameters such as number of rows, 
number of lines, sync positions and widths, row/column or straight 
binary addressing selection, and interface/non-interlaced scan 
selection. 
R6549: Color Video Display Generator (CVDG) is a color graphics 
CRT display driver for any application requiring 256 x 210 pixels 
resolution and a 4096-color palette. Also, special features attractive to 
vldeotex and teletext (NAPLPS) applications. 
R6551: Asynchronous Communications Adapter (ACIA) with on-board 
baud generator interfaces an asynchronous char;mel with 5-8 data bits; 
1 or 2 stop bits; and odd, even or no parity; at 1 of 15 selectable rates 
(to 38,000 baud), or 1116 external clock rate. 
R68560/61: Multi Protocol Communications Controller (MPCC) inter
faces to a single high speed serial data. channel (up to 4 Mbps), 
supports popular synchronous or asynchronous formats, and performs 
protocol handling and checking. Eight and 16 bit host interfaces 
available. 

'l' Rockwell lntemattonal 

CMOS 8-bit Microprocessors & 
Peripherals Fastest Executing 

- Low Power 
There is no CMOS microprocessor family easier to imple

ment than the R65CXX. It is a fast instruction-executing 8-bit 
family of devices. It's software compatible with a family of 
single-chip microcomputers and has three powerful CPUs 
and peripherals for parallel and serial 1/0. 

In the 8-bit range, nothing gives faster instruction execution 
(500 µs) with most parts available in 1, 2, 3 and 4 MHz 
versions. 

Because of its inherent characteristics, advanced Rockwell 
CMOS provides low power consumption, high noise immunity 
and high speed operation. It's 2 MHz CPU dissipates only 40 
mW (compared to 800 mW in NMOS) and requires only 10 µA 
standby current. Instruction memory requirements are 20% 
less due to added bit manipulation features. 

CMOS R65CSS Microprocessor Family 

8-Blt Proce88or and Peripherals 

CMOS 
8-Blt Processors - 6500/6800 bus compatible 

R65C02/R65C102/R65C112: 8-Bit Microprocessor Units (MPUs) pro
vide high performance (down to 55 ns instruction time) using memory 
efficient bit and byte-level instructions. 

8-Btt Peripherals - 6500/6800 bus compatible 

R65C21: Peripheral lntelface Adapter (PIA) interfaces two 8-bit bidirec
tional parallel data ports with four control lines and an interrupt 
request output on each port. 

R65C22: Versatile Interface Adapter (VIA) interfaces two 8-bit bidirec
tional parallel data ports plus two 16-bit timers and an 8-bit serial port. 

R65C24: Peripheral Interface Adapter/Timer (PIAT) interfaces two 8-bit 
bidirectional parallel data ports and a 16-bit Counter/Timer. 

R65C51: Asynchronous Communications Interface Adapter (ACIA) with 
on-board baud generators interfaces an asynchronous channel with 
5-8 data bits; 1 or 2 stop bits; and odd, even or no parity; at 1 of 15 
selectable rates (to 38,000 baud) or 1/16 external clock rate. 

R65C52: Dual Asynchronous Communications Interface Adapter 
(DACIA) is a dual channel version of the R65C51 ACIA above. 

R68C552: DACIA is a 68000 bus compatible version of the R65C52 
DACI~ above. 

P.O. Box C, M/S 501-300 
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-~- Rockwell International 

PMOS INTELLIGENT DISPLAY CONTROLLERS 

The Rockwell Intelligent Display Controller family of 
products is designed to interface a host processor to 
various types of Vacuum Fluorescent Displays (VFD). 
In addition to providing the display drive signals, these 
products perform character decoding, grid timing, and 
display refresh functions. Included in the family are a 
series of single chip display controllers, a series of 
anode decoder/drivers, and a grid controller driver. 

Typical applications for the intelligent display controller 
family include: automotive instrument clusters, inter
active terminals, typewriters, telecommunications 
products, industrial automation applications, hand-held 

computers, and instrumentation systems. 

By providing a simple interface, both with the host 
computer and the associated display, the intelligent 
controller family provides significant advantages over 
other approaches. The benefits of Rockwell's intelligent 
display controller approach are: reduction of operation 
time rquired of the host computer, less display over
head electronics, simplified system design, less board 
real estate for the display control function, reduced 
power and cooling, lower overall installed cost and 
lower maintenance costs. 

Grid Drivers Anode Drivers 
Comriarlson ol Sinple Chip 
Disp ay Controller eatures 

Features 10939 10938 10941 
PLA Size 128 128 
Font 5 x 7 Dot Matrix 16 Segment 

Alphanumeric Alphanumeric and 
Bar graph 

Grid Drivers 
Ty~e 

umber 
Current Limit (mA) 

Anode Drivers 
Ty~e Push-Pull Push-Pull Push-Pull 

umber 20 35 18 
Current Limit( mA) 10 2 2 

Host Interface Serial or Parallel Via 10939 Via 10039 
Control Options Digit Time 

Duty Cycle 
Character Count 
Buffer Pointer 
Blank Mode 
Inverse Mode 
Start Refresh 

Power Supply Limits 
-20 ± +20 -20 ± +20 -20 ± +20 VDD~) 

VFF( ) to -50 to -50 to -50 
Package 40 Pin Dip 40 Pin Dip 24 Pin Dip 
Other Cursor Driver Decimal Point Driver 

Cascadable Comma Driver 

2 LINE 
2 • 40 CHARACTER 
5 11 7 DOT MATRIX 

v«. 

v« 

Driving Two Line Display 

'l' Rockwell lntemattonal 

10942 10943 10937 10951 10957 
128 128 64 64 64 
Top Half Bottom Half 16 Segment 7 Segment 
5 x 12 Dot Matrix 5 x 12 Dot Matrix Alphanumeric Numeric 16 Segment 
Alphanumeric Alphanumeric Decimal Point Decimal Point Alphanumeric 

Comma Comma Decimal Point 
16 Segment Comma 
Bargraph 

?gen-Drain ?gen-Drain ?gen-Drain 

20 20 20 

Push-Pull Push-Pull ?gen-Drain ?gen-Drain ?gen-Drain 
23 23 
2 2 10 10 10 
Via 10939 Via 10039 Serial Serial Serial 

Duty Cyde 
Character Count 

Duty Cycle 
Character Count 

Duty Cycle 

Buffer Pointer Buffer Pointer Buffer Pointer 
Test Mode Test Mode Test Mode 

-20 ± +20 -20 ± +20 -15 ± +15 -15 ± +15 -15 ± +15 
to -50 to -50 to -50 to -50 to -50 
28 Pin Dip 28 Pin Dip 40 Pin llp 40 Pin Dip 40 Pin Dip 

2 Decimal and 2 Decimal and 4 Decimal and 
Tail Commands Tail Command Tail Commands 

16 SEG. 
10937 16 CHAR. 

GRIDS 

POR 

HOST ANODES 

,P 

DATA 

SCLK 

Single Chip Display Controller Application 

P.O. Box C, MIS 501-300 
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. 'l' Rockwell International Digital Communications 

World Leader in Fax Modem Technology 
Single Device MONOFAX® Modems 

The Rockwell R96MFX, R96EFX, R96DFX, and R144EFX 
MONOFAX modems are synchronous half-duplex modems. 
Each modem is available in a single VLSI device package. 

The modems can operate over the public switched telephone 
networ1< (PSlN) through line terminations provided by a data 
access arrangement (DAA). · 

The modems satisfy the telecommunications requirements 
specified in CCITT recommendations V.29, V.27 ter, V.21 
Channel 2, and T.4, and the binary signaling requirements of 
T.30. The R144EFX also meets V.33 and V.17 requirements. 

The modems can operate at a speed of 9600, ~oo. 4800, 
2400, or 300 bps depending upon the selected configuration. 
In addition, the R144EFX modem can operate at 14400 or 
12000bps. 

The modems are designed for use in Group 3 facsimile 
machines. The R96MFX, R96EFX, and R144EFX also 
support Group 2. 

The R96EFX, R96DFX, and R144EFX support V.27 ter short 
.... train. 
0 
t5 The R96EFX, R96DFX, and R144EFX can also perform 
::::I -o HDLC framing according to T.30 at all speeds. 
c: 8 The voice mode supported by the R96EFX, R96DFX, and 
·E R144EFX allows the host computer to efficiently transmit and 
Q) receive audio signals and messages. 
(/) 

The modem is available in either a 64-pin quad in-line 
~ package (QUIP) or a 68-pin plastic leaded chip carrier (PLCC) 
..:.:: package. 
() 
0 a: 

MONOFAX is a registered trademark of RockweH International. 

PSTN/ 

FEATURES 
• Group 3 facsimile transmissior\lreception 

- CCITT V.33, V.17 (R144EFX only) 
- CCITT V.29, V.27 ter, T.30, V.21 Channel 2, T.4 
- T.3 Group 2 facsimile (except R96DFX) 
- HDLC framing at all speeds (except R96MFX) 

• V.27 ter short train (except R96MFX) 
• Voice mode (except R96MFX) 
• DTMF reception (R96DFX and R144EFX) 
• Half-duplex (2-Wire) 
• Programmable dual tone generation 
• Programmable tone detection 
• Programmable turn-on and tum-off thresholds 
• Programmable transmit output level 
• Programmable interface memory interrupt 
• Diagnostic capability allows telephone line quality 

monitoring 
• Automatic adaptive equalization 
• Compromise cable (selectable) equalization 
• DTE interface: two alternate ports 

- Selectable microprocessor bus (6500 or 8085) 
- CCITT V.24 (RS-232-C compatible) interface 

• TTL and CMOS compatible 
• Low power CMOS 

-Single voltage: + 5 Vdc :t: 5% 
- Operating power: 370 mW (typical) 

• Single VLSI package 
- 64-pin QUIP 
- 68-pin PLCC 

Leased 2/Wire/4-Wire 
Model Data Speed (bps) 

R144EFX 14400, 12000,9600, 7200, 
4800,2400,300 

R96DFX 9600, 7200, 
4800,2400,300 

R96EFX 9600, 7200, 
4800,2400,300 

R96MFX 9600, 7200, 
4800,2400,300 

'l' Rockwell International 

Digital Communications 

Line Half/Full-Duplex 

P/l 2WHD 

P/l 2WHD 

P/l 2WHD 

P/l 2WHD 

Sync/Async 

Sync 

Sync 

Sync 

Sync 

Compliance 

CCITT V.33, V.17, V.29, V.27 ter, T.30, 
V.21 Channel 2, T.3, T.4 
V.27 ter short train 
HDLC Framing at all speeds 
DTMF Reception 

CCITTV.29, V.27ter, T.30, 
V.21 Channel 2, T.4 
V.27 ter short train 
HDLC Framing at all speeds 
DTMF Reception 

CCITT V.29, V.27 ter, T.30, 
V.21 Channel 2, T.3, T.4 
V.27 ter short train 
HDLC Framing at all speeds 

CCITTV.29, V.27ter, T.30, 
V.21 Channel 2, T.3, T.4 

P.O. Box C, M/S 50.1-300 
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'l' Rockwell International Digital Communications 

World's First 2400 bps Data/Fax Modems 
with Send and Receive Group 3 Facsimile 

RC224ATF/1 Data/Fax Modem with 
"AT" and Class 1 Commands 

The RockweR RC224AlF/1 is a combination V.22 bis data and 
Group 3 facsimile (fax) CMOS modem in a single 68-pin 
PLCC. 
Optimized for battery-powered portable designs, the 
RC224ATF/1 modem provides maximum integration and 
functionality through a low power, small footprint, minimum 
supporting component design resulting in a highly compact, 
low cost, universal data/fax application solution. 

Fax modes, controlled by a built-in Class 1 command 
interface, provide Group 3 transmit and receive functions. 

Data modes, controlled by an industry standard 2400 "AT" 
command set, can transmit and receive up to 2400 bps. 

The modem has a selectable parallel or serial DTE interface. 
in parallel mode, a 16C450-compatible interface allows direct 
connection to a PC-compatible bus without an external UART. 
In serial mode, a CCITI V.24 logic-compatible interface with 
TIL levels is supplied along with indicator outputs. 

The RC224A lF/2 2-device set performs the same functions 
as the RC224AlF/1 and has a memory expansion bus. 

FEATURES 
• Low power CMOS 

-Single voltage: + 5 Vdc :1: 5% 
- Operating power: 235 mW (typicaQ 
-Sleep power: 30 mW (typicaQ 

•Data modes 
-CCITIV.22 bis (2400 bps), V.22 (1200 bps) 
- Bell 212A (1200 bps) and 103 (300 bps) 
-EIA TR30.2.2/88 "AT" commands 

• Group 3 fax modes 
- V.29 (9600/7200 bps) transmit 
-V.27 ter (4800/2400 bps) transmit and receive 
- V.21 Channel 2 (300 bps) transmit and receive 
- EIA-578 Service Class 1 commands 

• Communications software compatible . 
• Integrated call progress and dialing 
• No external microcomputer or memory required 
• Parallel or serial asynchronous DTE interface 
• Direct connect to telco transformer 
• NA1 relay control 
• NVRAM interface allows storage of two user 

configurations and four 36-digit dial strings 
• Automatic adaptive/ fixed compromise equalization 
• Automatic sleep mode and wake-up 
• Full-duplex data mode test capabilities 

'l' Rockwell International 

Digital Communications 

RC9624DP Single Device Data/Fax 
Modem Data Pump 

The Rockwell RC9624DP is a low power, integrated data/fax 
modem data pump in a single 68-pin PLCC. 

The modem operates over the public switched telephone 
network (PSTN), as well as on point-to-point leased lines. 

The RC9624DP modem supports data modes meeting the 
requirements specified in CCITI recommendations V.22 bis, 
V.22, and V.21, as well as Bell 212A and Bell 103. 

The modem supports fax modes meeting the requirements 
specified in V.29, V.27 ter, and V.21 channel 2 synchronous. 

Internal HDLC support eliminates the need for an external 
serial input/output (SIO) device or comparable functions in the 
host controller in products incorporating error correction and 
T.30 protocols. 

The RC9623DP modem, which includes V.23 in addition to all 
the capablilities of the RC9624DP modem, is also available. 

FEATURES 
• Low power CMOS 

- Single voltage: + 5 Vdc :1: 5% 
- Operating power: 400 mW (typicaQ 
- Sleep power: 5 mW (typicaQ 

•Data modes 
- CCITI V.22 bis, V.22, V.21 
- Bell 212A and 103 
- 2-wire full-duplex (FDX) operation 

• Group 3 fax modes 
- V.29, V.27 ter, V.21 Channel 2 
- 2-wire half-duplex (HDX) operation 

• Receive dynamic range: -9 dBm to -43 dBm 
• Maximum transmit level: O dBm :1: 1 dB (programmable) 
• Multi-mode data/fax detection support 
• V.22 bis fallback/fall-forward-2400/1200 bps 
• Serial data: synchronous and asynchronous 
• Parallel data: HDLC, synchronous, and asynchronous 
• Programmable ring detect 
• Programmable dialer 
• Adjustable speaker output to monitor received signal 
• Diagnostics 
• Host bus interface memory for configuration, control, and 

parallel data; 8086 microprocessor bus compatible 
• 5-pin serial data interface; TIL compatible 
• Automatic adaptive equalizer 
• Selectable fixed compromise equalizers 
• Answer and originate handshake in data modes 

P.O. Box C, M/S 501-300 
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'l' Rockwell International Digital Communications 

World's First QUAD Modem Device Set. 
with International Standard V.42 and V.42 bis 

The Rockwell RC2324AC is a modern device set which 
operates over dial-up or leased lines at communication 
speeds up to 2400 bps, and with data compression delivers 
effective throughput up to 9600 bps. Based on the Rockwell 
RC23240P/1 2400 bps modem data pump, this modem is 

· compatible with CCITI V.22 bis, V.22, V.21, and V.23 
recommendations, and Bell 103 and 212A interfaces. 

Supporting global connectivity via multi-mode operation, plus 
V.42 error correcting and V.42 bis data compression 
protocols, the RC2324AC delivers maximum performance 
and compatibility. The RC2324AC also implements an 
error-control protocol compatible with MNf>® classes 2, 3, 4, 
and 5, and operates in non-error-correct.ing mode as well. 
A full-featured Hayes-compatible "AT" command set is 
implemented, which ensures operation with popular 
communications software packages. AT command 

.... extensions simplify the use of V.42, V.42 bis, and MNP 
o capabilities. The modem provides auto-dial, auto-redial and 
t5 :::i auto-answer capabilities, and can operate in both 
~ synchronous and asynchronous modes. Configuration 
8 information is stored in non-volatile memory. 
·E The two-device RC2324AC consists of a microcontroller unit 
~ (MCU) and a modem data pump (MOP). The OEM adds ROM, 
- RAM, and NVRAM (1024 bits) devices, and discrete filtering j components, to complete the modem. 
g To aid in rapid product development, two complete modem 
a: evaluation boards are available-a parallel interface version 

and a serial interfa:e version. The parallel version is a PC half 
card and is PCJXPM and PC/A "fTM compatible. 

The RC2324AC can operate in US/Canada or Japan using 
call progress and tone detect parameters selected by a 
hardware pin. For European operation, the RC2324AC-E is 
available. 

XT and AT are trademarks d International Business Machines Corporation. 

MNP is a trademark d Microcom. Inc. 

'l' Rockwell International 

Digital Communications 

FEATURES 
• C~ITI V.22 bis, V.22, V.21, and V.23 operating modes 

with automode detection 
•Bell 212A and 103 operating modes 
• V.42 compliant error correction (LAPM and MNP) 
• V.42 bis and MNP 5 data compression 
• Automatic V.42/MNP4, V.42 bis/MNPS negotiation 
• Asynchronous mode 

- Programmable S register control 
-Automatic format sensing 
-Automatic speed sensing between 75-9600 bps 

• Synchronous mode 
• Extensive communication software compatibility 
•Enhanced "AT'' command set 
• Extended MNP commands 

- Originate MNP (conditionally or unconditionally) 
-Answer MNP (conditionally or unconditionally) 
- Auto fallback 
- Programmable inactivity timer 
- Block or stream mode data transfer . 

• Speed buffering/flow control 
- DTE to modem flow control 
- Modem to modem flow control 
- RTS/CTS and XON/XOFF flow control 

• Inactivity timer 
• Direct mode option (passthrough data path) 
• Line quality monitor and retrain capability 
• Built-in DTE interfaces 

- Parallel 16C450 UART interface 
- Serial CCITI V.24 (EIA-232-0) 

• Programmable speaker volume control 
• Diagnostics 

- Remote digital loop and remote digital loop self test 
-Analog loop and analog loop self test 
- Digital loop test 
- Power-on self test 

• Dialing and answering features 
-Auto diaVanswer 
- Tone or pulse dialing 
-Answer/originate using asynchronous command set 
- Blind dialing and adaptive dialing 

• Phone number directory up to 114 digits 
- NVRAM space for four telephone numbers 
- 36-digit directory field length maximum 

• Two CMOS VLSI devices in SS:pin PLCC 

P.O. Box C, M/S 501-300 
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BRAM/CS 
Serles BU2403UBU2404L 

• 8-bit parallel output 

• 4-bit parallel input 

• Carrier output 

• Delay timer 

• Watchdog timer 

Typical Application: 
Basic 32 key remote 
control 

Serles BU2428UBU2429L 

• 6-bit parallel output 

• 4-bit parallel input 

• Carrier output 

• Delay timer 

• Watchdog timer 

Typical Application: 
Basic 24 key remote 
control 

Serles BU2418UBU2419UBU2422L 

• 8-bit parallel output 

• 4-bit parallel input 

• 4-bit parallel 1/0 port 

• Carrier output 

• Watchdog timer 

Typical Application: 
Basic 64 key remote 
control 

ROM RAM Ports Instruction 
Series 8-bit 4-bit I 0 1/0 Set 

BU2403L 640 16 4 8 40 
BU2404L 

BU2428L 640 16 40 
BU2429L 

BU2418L 1024 32 4 8 4 43 
BU2419L 
BU2422L 

BU2430L 1024 32 43 
BU2431L 

BU2421 1024 64 4 1 4 38 
BU2425 

BU2424L• 2048 64 4 1 4 38 

• Under development 

Stack 

2 

2 

3 

3 

3 

3 

JJJJJJI~ 
Serles BU2430UBU2431 L 

• 8-bit parallel output 

• 4-bit parallel input 

• 2-bit parallel 1/0 port 

• Carrier output 

• Watchdog timer 

Typical Application: 
Basic 48 key remote 
control 

Serles BU2421/BU2425 

• 4-bit parallel input 

• 4-bit parallel 1/0 port 

• Buzzer output 

• Timer counter 

• LED controller/driver 
(3x8) 

• Watchdog timer Typical Application: 

AID converter 
Microwave oven or other • kitchen appliance with 

(8-bit x 2-channel)/ display; NiCad battery 
comparator (2-channel) charger 

Serles BU2424L 

• 8-bit parallel output 

• 4-bit parallel input 

• 2-bit parallel 1/0 port 

• Carrier output 

• LCD controller/driver (4x20) 

• Watchdog timer 

• Datatable ROM (64x48) Typical Application: 

• LCD pattern ROM (48x20x4) LCD Remote Control 48 
keys 

EXE VDD 100 
Support 

Time(.us) (V) (mA) Package System 

12.5 3.0 0.3 MF18 RDSBU2 
DIP18 EV2403C 

12.5 3.0 0.3 MF16 RDSBU2 
DIP16 EV2403C 

12.5 3.0 0.3 MF22 RDSBU2 
DIP22 EV2418 
SDIP22 

12.5 3.0 0.3 MF20 RDSBU2 
DIP20 EV2418 

1.5 5.0 0.5 SDIP32 RDSBU2 
QFP32 EV2421 

12.5 3.0 0.3 OFP44 RDSBU2 
EV2424 
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RAMICS-4 
RAMICS-4 µPs rival the functionality of many 8-bit 

microcontrollers by generating in a 4-bit format the 
design's required functions with minimum silicon 
redundancy. The series offers an unusual degree of 
architectural flexibility, plus rapid concept-to-production 
turnaround. 

The architecture is built around a CPU core and a 
series of RAM-mapped 1/0 blocks. The user may 
develop the hardware around a chosen CPU in core. 
This helps to optimize the hardware in a very short time. 

Instruction execution times range from 6 to 1.5 
µsec. Most instructions are executable in one cycle. 

Serles BU24407LJBU24808L 

E Typical Application: 
.s:::. 48-Key LCD Remote 
ft Control 

• Parallel 1/0 ports: two 4-bit, one 
2-bit 

• Timer/counter 
• Carrier generator 
• Two 4-bit STOP control inputs 
•Dual clock 

Sertes BU24805L 

Typical Application: 
Camera 

ROM 
Series 8-bit 
BU24407L 4096 

BU24808L 8192 

BU24410L 4096 
BU24809L 8192 

BU24805L 8192 

BU24807 8192 

• Five 4-bit parallel 1/0 ports 
• 4-bit parallel input 
• LCD controller/driver (3x8) 
• Two 4-bit LED parallel 

outputs 
• 8-bit serial 1/0 port 
• Two 4-bit STOP control 

inputs 

• 8-bit 8-channel AID converter 
• Carrier generator 
• Two 8-bit 2-channel timer/ 

counters 

• Dual clock 
• Clock timer 
• Watchdog timer 

RAM Ports Instruction 
4-bit I 0 110 Set Stack 
128 8 - 10 100 8 

256 8 - 12 100 8 

256 8 - 12 100 8 

512 - - - 100 8 

I 

2 

2 

4 

3 

A 100 instruction set allows for efficient, yet 
powerful, software control. Both external and internal 
interrupts are supported. 

The base chip offers a group of features that meet 
many needs, including ROM ranging in size from 2K to 
BK 8-bit bytes and RAM from 128 to 512 4-bit nibbles. 
The functional 1/0 library block includes serial and 
parallel I/Os, LCD controller/drivers and LED drivers, 
timers, timer/counters, high-current carrier generator 
output ports, watchdog timers, AID, DIA converters in a 
variety of configurations, pulse-width modulators and TV 
on-screen display blocks. 

Serles BU24410UBU24809L 

Typical Application: 
Camera 

Serles BU24807 

Typical Application: 
Television 

INT EXE VDD 
0 Time (.us) (V) 

2 6.0 3.0 

2 6.0 3.0 

0 6.0 3.0 

5 6.0 3.0 

• Four 4-bit parallel 1/0 ports 
• LCD controller/driver (4x36) 
• Carrier generator 
• 8-bit serial 1/0 
• Dual clock 
• Two 4-bit STOP control inputs 
• Clock timer 
• Watchdog timer 

• Two 4-bit parallel 1/0 ports 
• OSD controller/driver 

(HSYNC, VSYNC, OUT, 
R,G,B, CLKO, CLK1) 

• 8-bit serial 1/0 port 
• 4-bit STOP control input 
• 8-bit 8-channel AID converter 
• Seven 6-bit PWM D/A 

converters 

• 14-bit PWM DIA converter 
• Two 8-bit 2-channel timer/ 

counters 

• Dual clock 
• Clock timer 
• Watchdog timer 

'DD Support 
(mA) Package System 
1.0 QFP64 RAMICS-4/ICE 

2.0 SQFP80 RAMICS-4/ICE 

2.0 SQFP80 RAMICS-4/ICE 

2.0 SQFP56 RAMICS-4/ICE 
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Dual Operational Amplifiers 
BA4558 

• High-speed, low noise, wide bandwidth 
• Low power consumption (50 mW typ.) 
• Short-circuit protected output 
• Internal phase compensation 

BA4560 

• Offers increased performance over BA4558 
• High output current capacity 
•Excellent slew rate of 4V/µS 
• 1 O MHz gain-bandwidth product 

BA15532 

•Low noise 
•High output current capacity 
• High slew rate 
• Pin-compatible with Signetics NE5532 

Internally Compensated; Commercial Temperature Range (-20'C to +75°C) 

BA15218 

•Low noise 
• Internal phase compensation 
• Low distortion 
• Operate on either single or dual power supply 

BA10358 

• Wide supply voltage range: 3 - 30V 
• Can operate on single power supply 
• Low current consumption 
• Level compatible with any type of logic device 

V,0 1, 0 18 SVR 10 

mV nA nA mv•v mA 
Dev tee MAX MAX MAX MAX MAX 

BA4558' 6.0 200 500 150 6.0 

BA4560' ±6.0 ±200 ±500 150 

BA15532' 4.0 300 1500 100 8.0 

BA15218' 5.0 200 500 8.0 

BA10358' 4.0 300 1500 1.2 

'Surface Mount Packages Available 

Quad Operational Amplifiers Internally Compensated; Extended Temperature Range (-40'C to +BS°CJ 

BA14741A 

• Can operate on single or dual power supply 
• Internal phase compensation 
• Broad supply voltage range (±2 to ± 18 V) 

BA10324' 2.0 5.0 45 

'Surface Mount Packages Available 

Quad Comparator 
Commercial Temperature Range (-20'C to +75°C) 

BA10339 
•Wide supply voltage range: 2 to 36 V 
• Can operate on single or dual power supply 
• Open collector outputs allow wired OR 

output connections 

'Surface Mount Packages Available 

80 

BA10324 

•Wide supply voltage range: 3 to 32 V 
• Can operate on single or dual power supply 
• Low current consumption 

100 120 

Dual Comparator 
Commercial Temperature Range (-20'C to +75°C) 

BA10393 
!I Wide supply voltage range: 2 to 30 V 
• Can operate on single or dual power supply 
• Open collector outputs allow wired OR output 

connections 
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New CMOS SRAAfs: 1Afblt1 2Afblt1 4Afblt 

The BPS41288P, BPS81288P, & BPS16288P, 
are 32-pin DIP modules that allow fast, easy up
grades from 1 Mbit, 2Mbit, and 4Mbit packages 
without consuming additional space. 

The SRAMs incorporate CMOS memory ICs, 
plus chip select logic and on-board capacitors. 
TSOP packaging of the ICs contributes to lower 

Part Access Ice 
Number Organization Time (nS) 2mA Max 

BR6116• 2Kx8 90, 120 100 

BR6116-45 2Kx8 45 70 

BR6264• 8Kx8 100, 120 90 

BR62256A• 32Kx8 100, 120.150 15 

BR621024• 128Kx8 70,85,100 70 

BPS41288P .. 128Kx8 100, 120, 150 75 

BPS81288P .. 256Kx8 100, 120, 150 80 

BPS16288P .. 512x8 85,100, 120 36 

•Low power monol1th1c version available . 

.. Low power version module available 

BR6116 BR6116-45 

A, Vee A, Vee 
A, A, A, A, 
A, A, A, A, 
A, WE A, WE 
A, OE A, OE 

A, A" A, A" 
A, cs A, cs 
A, l!Qe A, 1/07 

110, 1/07 1/00 1/06 

1102 1106 1/01 1/05 

1/03 1/05 
1/02 1104 

GND 1/04 
Vss 1103 

BR621024 BPS41288P 

NC Vee Vee 

A,. A,, 
A,. A,. 

A,. CS2 A,. NC 

A,, WE A,, w 
A, A,, A, A,, 

A, A, A, A, 

A, A, A, A, 

A, A,. A, A,. 

A, OE A, OE 

A, A,o 

A. CS, 
s 

A, 1108 
2 DO, 

110, 1(07 
oa, 13 Do, 

1/02 1106 
DO, DO, 

1/03 1105 
DO, oa, 

GND 110, oa, 

profile height, reduced cost, better process control, 
and the highest quality product available. 

Module access time is 100 nSec, with maxi
mum chip select times of 150 nSec for the 
BPS41288P, BPS81288P and 120 nSec for the 
BPS16288P. Operation is fully static: no clock or 
refresh is required. All inputs and outputs are TTL 
compatible. 

Isa Package 
1mA Max DIP so TAB Pins 

0.05 (0.6) (0.3) - 24 

0.002 (0.6)(0.3) - - 24 

0.1 (0.6) (0.3) - 28 

0.1 (0.6) (0.3) (.035) 28/28 

0.1 (0.6) - - 32 

0.4 (.675) - - 32 

0.4 (.695) - - 32 

0.4 (.59) - - 32 

BR6264 BR62256A 

NC Vee Vee 

A,, .WE WE 
A, cs, A,, 
A, A, A, 
A, A, A, 
A, A,, A,, 

A, OE OE 

A, A,. A,. 
A, cs cs 
10 1/08 1/08 

110, 1/07 1/07 

1102 1/06 1/06 

1/03 1/05 l/05 

GND 1/04 1/04 

BPS81288P BPS16288P 

'A,1 01 0 Vee A,. 01 0 1/04 

A,. 0 0 A,. 0 n 1105 A,, 
A,. o§ 0 NC A,. o§ 0 l/06 

A,, 0 D w A,, 0 0 1/07 

A, LI A,, A, 0 1/06 

A, 0 A, A, 0 CE 

A, 

~CJ~ 
A, A, 

~CJ~ 
A,, 

A, A,, A, OE/RFSH 

A, 0 0 OE .A, 0 D A,, 

A, 0 D A'° A, 0 0 A, 

A, D 0 s A, D §~ A,. 

A, 0 §o DO, A, 0 A,, 

DO, 0 0 DO, 1/01 D 0 RMI 

DO, 0 c § 0 DO, 1102 0 c § D A,, 

DO, D D DO, 10, 0 0 A,, 

GND 0 32 0 DO, vss 0 32:::J Vee 
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Sile· Seiko Instruments USA Inc. 
Semiconductor Products Group 
1150 Ringwood Court 
San Jose. CA 95131 US.A 

Memory 
Products Seiko Instruments 

Phone 408-433·3208 
Facsimile: 408-433·3214 

NV RAMs Specifications 

Features Applications 
c: Constants setting 
D Data memory 

Memory 
Current consumption 

Operating (mA) Static RAM operation (ns) Store Operation Array Recall 
(ns) Operation (ns) 

C Single 5-V power 
supply. All the inpu1s 
and outputs are TTL 
compatible 

C Three-state outputs 
D Store and recall are 

controlled by a narrow 
signal width: >300ns 

D 10,000 erase/write 
cycles for E2 PROM 

U Ten-year data retention 
'.J Erroneous storage preventing 

function Approx. 3.5V max. 
C Autorecall function at 

power on 

EEPROMs 
Features 
0 Low current consumption 
D 5-V single power supply 
D Write operation with 

built-in timer 

STATIC RAMs 
Features 
C Low Power Consumption 

Operating: 60mA max 
Standby: (CMOS) 

S-2517R: 50µA max 
S-2517RL: 2µA max 

D 5-Volt single power 
supply ( ± 10%) 

FUSE (OTP) ROM 
Features 
D Wide operating voltage 

range1.1Vto5.5V 

[~ Rewritable programs 
and firmware 

D System configuration 
setting 

C System parameters and 
part No. setting 
System status monitor 
Others 

C Data retention: 
10years 

C Memory protection 
(S-2918, S-2961) 

D 85ns high speed 
access time 

D 2. OV data retention 
D Compatible with 16K 

EPROM or mask ROM 

Model No. Size Compo· Voltage Operating Standby Read Access Write Write Slora SIO!e l\Kall Recall 
(bit) sit ion IV) Cycle Time Cycle Pulse Time Pulse Cycle Pulse Package 

Time Time Wlmh Width Time Width 
(max.1 (max.) (min.) (max.I (min.) (min.) (max.I (min.) (min.) (min.) 

S·2210R 256 64x4 5±10% 40 0.03 300 300 300 150 10x106 200 1,400 300 18 DIP 
S-2210I 256 64x4 5±10% 50 0.04 300 300 300 150 12x106 200 1,500 300 18 DIP . 

S·2212R 1K 256x4 5±10% 50 0.03 300 300 300 150 10x106 200 1,400 300 18DIP 
S-22121 1K 256x4 5±10% 60 0.04 300 300 300 150 12x106 200 1,500 300 18 DIP 
S·2430l/IF 64 8x8 5±10% 16 0.04 1000 750 1000 - 12x106 200 2,500 500 8 DIP, 8 SOP 
S-2444R 256 16x16 5±100/o 20 0.03 1000 750 1000 - 10x106 200 2,500 500 8 DIP 
S-24441 256 16x16 5±10% 50 0.04 1000 750 1000 - 12x106 200 2,500 500 8DIP 
S-24451/lf 256 16x16 5±10% 12 0.04 1000 750 1000 - 12x106 200 2,500 500 8 DIP, 8SOP 

S-2444R, S-24441, S-24451/IF, S-2430I are b1t-senal type models. S-24451/lf, S-2430lllf can be directly connected to serial port. 

Specifications 

Memory Operating voltage range IV) Read current Standby Clock Write 
Model No. size Composition Read Write 

consumption consumption trequency (ms) Package (mA) ~A) (kHz) (bit) Min. Min. Max. ax. Max. Max. 

S-2940lllF 128 bit 16x8 serial 2.7 3.8 5.0 1.0 150 10 8 DIP, 8 SOP 
S-29611/IF 384 bit 39x8+9x8 serial 2.7 3.8 5.0 1.0 150 10 8 DIP, 8 SOP 
S-29801/IF 768 bit bit sequential 2.4 4.5 2.0 2.0 250 10 8 DIP, 8 SOP 
S-2911R/I 1024 bit 64x16, 128x8 serial 4.5 4.5 3.0 100 250 10 8 DIP 
S-2914R/RF 1024 bit 64x16, 128x8 serial 4.5 4.5 3.0 100 250 10 8 DIP, 8 SOP 
S-2917R/I 1024 bit 64x16, 128x8 serial 4.5 4.2 4.0 100 500 10 8 DIP, 8 SOP 
S-2918Rll 1024 bit 32x8+96x8 serial 4.5 4.2 4.0 100 500 10 8 DIP, 8 SOP 
S-2921RIRF 2048 bit 128x16, 256x8 serial 4.5 4.5 3.0 100 250 10 8 OIP, 8 SOP 
S-2924RIRF 2048 bit 128x16, 256x8 serial 4.5 4.5 3.0 100 250 10 8 DIP, 8 SOP 

Memory Operating voltage range IV) Read current Standby Address Write 
Model No. size Composition Read Write 

consumption consumption access time (ms) Package 
(bit) Min. Min. 

(mA) (µA) (ns) Max. Max. Max. Max. 
S-2840A(R) 16K bit 2Kx8 parallel 4.5 4.5' 25 100 200 10 24 DIP 
S-28161 16K bit 2Kx8 parallel 4.5 4.5 25 100 200 10 24 DIP 
S-28171 16K bit 2Kx8 parallel 4.5 4.5 25 100 200 10 28DIP 

'S-2864R/I 64K bit 2Kx8 parallel 4.5 4.5 30 100 200 10 28 DIP 
'Under development 

Specifications 

Operating Data Operating 
Model No. Composition voltage retention Current Consumption Access time Cycle time temperature Package 

range(V) voltage (V) (ns) max. (ns)min. range 
min. Operating I Standby 

S-2517RIRL 2Kx8 -0.3to7.0 2.0 60mA l50µA(2517R) 
. 2µA (2517RL) 85 85 0-70°C 24DIP 

C' 24-pin DIP Ordering Information 
.--~=P-ro-d~u-c7t-na_m_e~~-,-~-=S7ta_n_d~b-y_c_u_rr_e-nt~c-o_n_s_u_m_p7.ti_o_n~~~~~~~em~p-er-a7tu_r_e~~..-~~P~a-c~ka_g_e~---. 

Applications 
D IOROM 
D Cordless telephone 
D Security equipment 

S-2517R 50µA max. 0°Cto 70°C DIP 
S-2517RL 2µA max. 0°C to 70°C DIP 

The S-21 OOR/RF is a 64-bit serial fuse ROM developed 
by using the CMOS process. It has low standby current 
(0.3µA max. Vea= 1.5V) and has a wide operating 
voltage range. Data can be read by the clock pulses 

Specifications 

from address 1 to address 64 serially. All the addresses 
are initialized with H, so writing into L can be done 
only once. 

~ratinJLvolt!!9l'ra~ 

Write I Write 
Current consu'1!J!!ion::fufil] 

Operating I Standby 

Clock 
Memory frequency Write time 

Model size Composition Read Vm v,., (kHz) (ms) Package 
(bit) Min Min. Typ. Max. Max. Max. Min, 

S-2100R/RF 64 bit sequential 1.10 4.5 I 21 20 I o.3 140 8 8DIP,8SOP 

4-BIT MICROCOMPUTER 
Applications 
D VTR, TV, Cassette deck 
D Office equipment, Copy 

equipment, Medical 
equipment 

D Pager, Security 
equipment 

Package 
D 80-pinQFP 

(0.65mm pitch) 

©IC MASTER 1991 

The S-1400BF is a 4-bit 1-chip microcomputer mainly 
composed of a 4-bit CPU core, program memory (ROM), 
data memory (RAM) and an 1/0 port. It also integrates 
LCD driver, 8-bit timer/event counter, 15-bit time base 

Specifications/Functions 

ROM RAM Operating voltage range 

Model No. memory memory (V) 110 
size size 32. 768kHzl 200kHZ l t MHz line 

1.6to3.5 }0103j221035 S-1400BF 4Kx16 512x4 28 

timer, key-in input function, 8-bit serial input/output 
and 4-value level detect circuit on one chip. It runs on 
batteries with low power consumption, so it is particularly 
suitable for use in compact portable equipment. 

Serial Timert Timer2 4-valued level LCD driver Key-in 
110 detect circuit input 

8-bit 15-bit 8-bit (Va;-Vl.Cl)x 32-segement x timebase ~Voc±10% 8x4 serial timer programmable n=1,2,3 4-common x 113 bias 

When contacting suppliers, say you saw it in IC MASTER 3585 
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Sile· Seiko Instruments USA Inc. 
Semiconductor Products Group 
1150 Ringwood Court 

Linear IC's Seiko Instruments 
San Jose, CA 95131 USA 
Phone: 408-433-3208 
Facsimile: 408433-3214 

VOLTAGE DETECTORS 
(S-805 SERIES) 

The S-805 Series is a fixed type voltage detector 
developed by using the CMOS process.-The detection 
voltage is fixed internally. It is made up of a standard 
voltage source comparator, hysteresis circuit, and 
output driver. T0-92 plastic package and plastic 
minimold package are available. 
Features Applications 
D Low current D Battery checker 

consumption D Level selector 
D Low voltage drive D Store-signal detector for 
D Built-in stable detection non-volatile RAM 

standard voltage supply D Window comparator 
D Good hysteresis D Recharger monitor 

characteristics D Power failure detector 
D Excellent detection 

voltage temperature 
characteristics 

Pin Arrangement 
T0-92 SOT-89 

BOTTOM VIEW 

1 OUT 
2 Voo 
3 Vss 

Operation 
Timing Chart 
Note: S-805 Series 
is an Active "L"type· 
device. Operation 
Timing Chart is 
shown below in 
S-807 Series. 

VOLTAGE DETECTORS 
(S-807 SERIES) 

Operation Timing Chart 
Voo 

321 Release voltage 
Detection voltage . 
Vss 

l .. J 
Voo 

Output 

Vss 

Active "L" 
Voo 

321 Release voltage 
Detection voltage 

Vss 

J\1 Voo 

Output 

Vss 
Active uH" 

Additional models/detection voltages are available
contact Seiko Instruments for details. 

VOLTAGE REGULATORS 
The S-802 and S-812 Series are CMOS voltage regulators. 
Both Series are the fixed type which the output voltage is 
internally fixed. The S-802 Series is a negative voltage 
regulator and the S-812 is a positive voltage regulator. 
SOT-89 package available for surface mount. 

Features Applications 
D Low current consumption D Automobile voltage 
D Low inputioutput voltage regulator 

difference D High stability standard 
D Low temperature coefli- voltage 

cient of output voltage D Constant voltage power 
{ ± 0.38 mV/°C for the supply for battery-
S-81230AG typ.) powered equipment, 

D Wide operating voltage communications equip-
range ment, video equipment, 

D Good input stability and other equipments 
{0.1%N typ.) which require voltage 

temperature control 

T0-92 ~ Q SOT-89 

Specifications 

Detection Output ~steresis 
Current 

Output Operati~ Model No. Consumption 
VoltageM State idth (V) (!'A)Typ. Current Voltage 

S-8051ANB 0.995-1.105 
1.4(Voo=1.5 V) Nch 0.9-5.0 

. S-8051ANR 1.095-1.205 Nch Typ. 1.0-5.0 

S-8051HN 1.795-2.005 open drain lour Voo 

S-8052ANB 1.995- 2.205 
(mA) (V) 
0.25 0.95 

S-8052ALB 1.995-2.205 1.8 {Voo = 3.0 V) 0.50 1.20 1.5-10 

S-8052ALR 2.195-2.405 3.70 2.40 

S-8052ALO 2.395 - 2.605 
7.00 3.60 

S-8052ALY 2.595 - 2.805 
Vos=0.5 V 

S-8053ALB 2.795-3.105 

S-8053HLB 2.895-3.105 (Typical ) 2.2 {Voo = 4.5 V) 

S-8053ALR 3.095 - 3.405 
CMOS detection x 0.05 

Pch voltage 
S-8054ALB 3.995 - 4.305 Min. 

S-8054ALR 4.295 -4.605 
lour Voo 

1.6-10 {mA) {V) 
S-8054ALO 4.595 -4.905 2.6{Voo=6.0V) 0.04 4.5 

S-8054ALY 4.895 -5.205 1.0 8.0 

S-8053ANO 3.395 -3. 705 2.2 {Voo = 4.5 V) 
Vos=2.1 V 

S-8054HN 3.80-4.20 2.6 {Voo = 6.0 V) 

S-8052HNM 2.295 -2.505 Nch 2.6{Voo=6.0V) 
1.5-10 

S-8052ANY 2.595 - 2.805 open drain 1.8{Voo=3.0V) 

S-8053HNB 2.895-3.105 2.2 {Voo = 4.5 V) 
1.6-10 

S-8054HNM 4.50-4.70 2.6(Voo=6.0V) 

Specifications 

Detection Output Hysteresis Current Ou~t Current (Vos= O.SV) Operating 
Model No. Voltage State Width Consumption Nch Typ Pch Min. Voltage 

(V) M (µA)Typ. lour Voo louT Voo (V) 
(mA) (V) (mA) (V) 

S-80721AN 2.049- 2.151 1.3 {Voo = 4.5 V) 0.50 1.2 - -
S-80727AN 2.635- 2.765 

0.50 1.2 
S-80732AN 3.123-3.277 Nch 1.0 {Voo = 4.5 V) 

3.70 2.4 
- -

S-80734AN 3.318 - 3.482 open 
drain 0.50 1.2 

S-80740AN 3.904-4.096 1.0 {Voo= 6.0 V) 3.70 2.4 - -
7.00 3.6 

S-80725AL 2.44-2.56 
( Typical ) 

1.3{Voo=4.5V) 0.50 1.2 0.36 4.80 1.0-15.0 

S-80730AL 2.928-3.072 detection 
1.0 {Voo = 4.5 V) 

0.50 1.2 
0.36 4.80 

S-80733AL 3.220- 3.380 voltage 
x0.05 3.70 2.4 

CMOS 0.50 1.2 

S-80741AL 4.001 -4.199 (active "L") 1.0 {Voo = 6.0 V) 3.70 2.4 0.46 6.0 
7.00 3.6 

S-80744HL 4.295-4.605 2.6 {Voo = 6.0 V) 
0.50 1.2 

0.36 4.80 
3.70 2.4 

S-80740AH 3.904- 4.096 
CMOS 

1.0 {Voo = 6.0 V) 
0.03 1.2 

9.60 6.0 {active "H") 0.15 2.4 

Specifications 
Output Output Load Input/Output Current Input Absolute 

Model No. Voltage Current Stability {mV) Voltage Difference Consumption Voltage Maximum 
{V) (mA)Typ. Typ. (mV)Typ. (!'A)Typ. {V)Max. Rating (V) 

S-80230AG -3±5% 30 60 60 2.5 -10 -12 (V.,= -5V) (1QJT = 1 to20 mA) {1QJT = 1 mA) 

S-80250AG -5±5% 50 40 30 3.0 -10 -12 
(V1N = - 7V) (1QJT = 1 to40 mA) (1QJT = 1 mA) 

S-81211AG 1.1±5% 3 100 250 2.2 10 12 {V1N = 1.SV) (1 QJT = 40 to 500 µA) 

S-81225AG 2.5±50/o 25 80 100 2.5 10 12 {VIN= 4.5V) {1QJT = 1to10 mA) 

S-81230AG 3±5% 30 60 60 2.5 10 12 {V., = 5V) (1 QJT = 1to 20 mA) (1QJT = 1 mA) 

S-81250AG 5±50/o 50 40 30 3.0 10 12 (V1N = 7V) {1QJT = 1 to40 mA) {1QJT = 1 mA) 

S-81250HG 5±50/o 50 40 30 3.0 12 18 {V1N = 7V) {1QJT = 1tc40 mA) {1M= 1 mA) 

S-81350AG 5±5% 40 80 200 25 8 10 {V., = 5.2V) {1M = 1 to60 mA) {1M= 40mA) 

VOLTAGE REGULATOR WITH DC-DC CONVERTER OTHER PRODUCTS 
S-8430AF is a high-precision DC-DC converter consist
ing of a CR oscillating circuit, a switching regulator, a 
series regulator and a Shottky-diode. The S-8430AF 
serves as a series regulator when the input voltage is 
higher than the output voltage. On the other hand, it 
serves as a step up switching regulator and as a series 
regulator when the input voltage is lower than the output 
voltage. Therefore, the output level is kept constant. The 
output voltage can be changed from 3V to 5V, and vice 
versa by an external signal. The S-8430AF is provided 
with a standby function that stops an internal CR 
oscillating circuit by other external signal. 

Features 
D Low current consumption 

Operating: 11µA typ. 
Standby: 0.2µA max. 

D High-precision output voltage 
3.0V±5%, 5.0V±4% 

D Low voltage operation 
0.9Vmin. 

D Selectable output voltage 
{switchable from 3V to 5V, 
and vice versa) 

D Standby function 

Pin Arrangement 

8-pinSOP 

M 
~ 

1.VIN 
2. ON/OFF 

3. SEL1 
4. SEL2 
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5. VOUT 
6.vsw 
7.CONT 

8. vss 

D Telephone Dialer IC's 
D HalllC's 
D Temperature Sensors 
D Timers 
D POC SAG Decoder IC 
D Precision Electrically 

Adjustable Capacitor (PEAC) 
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SHARP. 
Data Sheet 

FUNCTIONAL DESCRIPTION 
The LH5492 is a 4K x 9 bit dual-port memory with internal addressing to 

implement a First-In-First-Out Algorithm. One port is dedicated to write oper
ations, and the other is dedicated to read operations. Two edge sampled 
enable inputs are provided for each port. these read and write controls are 
designed to interface to continuously clocked synchronous systems, but the 
independent read and write clocks may be operated completely asynchron
ously relative to each other. Data flow is initiated on the rising edge of the 
appropriate clock signal, and gated only by the corresponding enable con
trol inputs. 

A broad range of status flags monitor the extent to which data has been 
written into the FIFO. These include Empty, Half, Almost Empty/Full (within 8 
of Empty or Full), and Full status flags. These flags may be tied directly ena
bling the inputs to prevent overrun of FIFO boundaries. Alternately, enabling 
read/write operations may be controlled entirely by external system logic, 
while the flags serve as system interrupts. This approach is particularly use
ful when the relation between read and write clocks is asynchronous. 

A level sensitive Output Enable input provides high impedance output 
capability for interface to shared system buses. This Output Enable function 
along with the multiple Read and Write Enable inputs allows for simplified 
implementation of Bidirectional FIFO interfaces, as well as interfaces 
between system buses of different word widths. 

AC ELECTRICAL CHARACTERISTICS 
Vee= 5V ± 10%, TA= 0°C to 70°C 

Symbol Description 

le Cycle Frequency 

twc Write Clock Cycle Time 

IWH Write Clock High Time 

twL Write Clock Low Time 

tAC Read Clock Cycle Time 

tAH Read Clock High Time 

tAL Read Clock Low Time 

tos Data Setup Time to rising Clock 

toH Data Hold Time from rising Clock 

tES Enable Setup Time to rising Clock 

IEH Enable Hold Time from rising Clock 

IA Data Output Access Time 

IOH Output Hold Time 

IOL Otto Data Outputs Low-Z 

taz Ot'to Data Outputs High-Z 

tEF Clock to Empty Flag Valid 

tFF Clock to Full Flag Valid 

tHF Clock to Half Flag Valid 

IAEF Clock to AEF Flag Valid 

IRS Reset Pulse Width 

tASS Reset Setup Time 

IAF Reset low to Flag Valid 

IAO Reset to Data Outputs low 

tFRL First Read Latency 

IFWL First Write Latency 

BLOCK DIAGRAM 

DATA IN 
0(0)-0(8) 

WCK 

WEN1 

WEN2 

-25 -35 
min 
-
25 
10 
10 
25 
10 
10 
10 
0 

10 
0 

-
5 
5 

-
-
-
-
-
25 
10 
-

-
18 
18 

max min 
40 -
- 35 
- 14 
- 14 
- 35 

- 14 
- 14 
- 10 
- 0 
- 10 
- 0 
20 -
- 5 
- 5 
15 -
20 -
20 -
35 -
35 -
- 35 
- 15 
30 -
20 -
- 20 
- 20 

CLOCK 
CONTROL 

LOGIC 

RESET 
LOGIC 

max 
28.5 
-
-
-
-
-
-
-
-
-
-

25 
-
-

20 
25 
25 
40 
40 
-
-

35 
25 
-
-

-50 
min max unit note 

- 20 
50 -
20 -
20 -
50 -
20 -
20 -
15 -

2 -
15 -

2 -
- 35 
5 -
5 -

- 25 
- 35 
- 35 

- 45 
- 45 
50 -
25 -
- 40 
- 30 
20 -
20 -

Mhz 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 8 
ns 
ns 
ns 
ns 
ns 
ns .9 
ns 
ns 
ns 10 
ns 11 

4K x9 
DUAL PORT 
RAM ARRAY 

FLAG LOGIC 

SHARP ELECTRONICS CORPORATION 

LH5492 
4K x 9 CLOCKED FIFO 

FEATURES 
• Fast Cycle Times-25/35/50ns 

Frequency-40/28.5/20MHz 

• Rising Edge Triggered Clock Inputs 

• Multiple Read & Write Enable Inputs Sampled on 
Rising Edge 

• Full CMOS Dual Port Memory Array 

• Fully Asynchronous Read & Write Operations 

• Empty, Half, Almost Empty/Full, Full Flags 

• Output Enable for 3 State Output Capability 

• Adaptable to Bidirectional Bus Interfaces 

• Interface between Buses of different Word Widths 

• Reset Reread Capability 

• TTL & CMOS Compatible 1/0 

• 32 Pin PLCC Package 

PINOUT DIAGRAMS 

02 
01 

DO 

RS 

AEF 
00 

01 

02 
03 

~ llt I~ :g ~ ffi ffi 
>a:a:a: 

32-Pin PLCC (Top View) 

05 

06 

07 

08 
HF 

08 

07 
06 

05 

ABSOLUTE MAXIMUM RATINGS 
Supply Voltage to Vss Potential: 
Signal Pin Voltage to Vss Potential: 
DC Output Current: 
Storage Temperature Range: 
Power Dissipation (Package Limit): 

OUTPUT 
REGISTER 

CLOCK 
CONTROL 

LOGIC 

DATA OUT 
Q(0)-0(8) 

0E 

ACK 

REN1 

REN2 

-0.5V to 7V 
- 0.5V to Vee+ 0.5V 

±40mA 
- 65°C to 150°C 

1.0W 
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SHARP. 
Advanced Data Sheet 

FUNCTIONAL DESCRIPTION 
The LH5420 contains two FIFO buffers which operate in parallel 

but opposite directions for bidirectional data buffering. The two 
FIFO buffers are each organized as 256 words by 36 bits. The 
LH5420 is ideal for either wide unidirectional of bidirectional data 
applications, since components count and board area is reduced. 

Each port has its own port-synchronous clock, but the two ports 
may operate asynchronously relative to each other. Data flow is initi
ated on a port by the rising edge of the appropriate clock and gated 
by the corresponding edge sampled enable and read/write control 
signals. Clock duty cycles can vary from 40% to 60% without sacri
ficing performance. 

FIFO status flags monitor the extent to which the FIFO buffers 
have been filled. These include Empty, Almost Empty, Half Full, 
Almost Full, and Full flags for each FIFO. The Almost Empty and 
Almost Full flags are programmable over the entire FIFO depth, but 
are conveniently initialized to 8 locations from the respective 
boundaries at reset. 

A synchronous request acknowledge handshake is provided on 
each port for FIFO data accesses. This request-acknowledge hand
shake resolves FIFO full and empty boundary conditions, when the 
two ports are operated asynchronously relative to each other. 

Two mailbox registers provide a separate path for passing control 
or status words between ports. Each mailbox has a flag which is 
synchronized to the reading port's clock. This mailbox function can 
facilitate the synchronization of data transfers between asynchron
ous systems. 

Data Bypass mode allows Port-A to directly transfer data to or 
from Port-B at reset. In this mode the device acts as a registered 
transceiver under Port-A control. For instance, a master"processor 
on Port-A can use the Data Bypass feature to pass initialization or 
configuration information directly to or from a peripheral device on 

CJ) Port-B during a system start-up. 
·~ A word width select option is provided on Port B for9, 18, or36-bit 
0 data accesses. This allows word width matching between Port A 
!:: and Port B with no additional logic; and ensures maximum utiliza
~ lion of bus bandwidths. A Byte Parity Check Flag on each port 
iii ensures data integrity. These flags initialize for odd dal!'I parity at 
Q. reset, but may be reprogrammed for even or odd parity. 

LH5420 
256 x 36 x 2 BIDIRECTIONAL FIFO 

FEATURES 
• Fast Cycle Times-25/30/35 ns 
• Two 256 x 36-bit FIFO Buffers 
• Wide 36-bit Word Width 
• Selectable 9/18/36-bit Word Width on Port-B 
• Fully Asynchronous Port-to-Port Communications 
• High Speed, Port-Synchronous Clocking Mechanism 

- Edge Triggered Clock 

- R/W, Enable & Address Pins Sampled on the Rising 
Clock Edge 

- Synchronous Request Acknowledge Handshake (Optional) 

• Device powers up into known state at reset, no programming 
is required 

• Asynchronous Output Enables 
• Dedicated FIFO Status Flags for Empty, Half-Full, & Full Flags 
• Programmable Status Flags for Almost Empty & Almost Full 
• Mailbox Registers with Synchronized Flags 
• Data Bypass Function 
• Data Retransmit Function 
• Byte Parity Check 
• TTL & CMOS Compatible 1/0 
• Area Efficient QFP, or PGA Packages 

jg BLOCK DIAGRAM-256 x 36 x 2 BIDIRECTIONAL FIFO 
<fJ~----------------------------------------------~ 

CKA 
RIWA 
ENA 

REOA 
ACKA 

A2A 
A1A 
AO,.. 

RESET 
LOGIC 

PORTA 
CONTROL 

LOGIC 

FF1 -------+--• 
HF1---------<-
AF1------~f.-

EF2 ------+
AE2 ------+--1 

OE,.. 
pj:A PORTA 

1/0 
DBA0-35 --, __ ___. 

FIF01 
MEMORY ARRAY 

256 x 36 

PROGRAMMABLE 
STATUS FLAGS 

PROGRAMMABLE 
STATUS FLAGS 

FIF02 
MEMORY ARRAY 

256 x 36 

SHARP ELECTRONICS CORPORATION 

PORTB 
CONTROL 

i---ll---i LOGIC 

CKe 

RlWe 
ENg 
REOe 
ACKe 
AOg 

•--+-------<- EF1 

•-+---------Ati 
---<>-------- FF2 
~f.-------HF2 

---<>-------- AF2 

PORTB 
l/O 

OEe 
i>i=e 
DBg0-35 

wso.ws1 
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SHARP. LH5420 
Advanced Data Sheet 256 x 36 x 2 BIDIRECTIONAL FIFO 

AC ELECTRICAL CHARACTERISTICS (Vcc=5V ± 10%, TA=o0 c to 70°c 

SYMBOL DESCRIPTION -25 -30 -35 UNITS SYMBOL DESCRIPTION -25 -30 -35 
UNITS 

MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX 

fee Clock Cycle Frequency - 40 - 33 - 28.5 MHz jEF Clock to Empty Flag Valid - 20 - 25 - 30 ns 

tee Clock Cycle Time 25 - 30 - 35 - ns 
i,F Clock to Full Flag Valid - 20 - 25 - 30 ns 

lcH Clock High Time 10 - 12 - 14 - ns 
jHF Clock to Half Flag Valid - 20 - 25 - 30 ns 

le, Clock Low Time 10 - 12 - 14 - ns 
IAE Clock to AE Flag Valid - 20 - 25 - 30 ns 

los Data Setup Time 10 - 10 - 15 - ns 
jAF Clock to AF Flag Valid - 20 - 25 - 30 ns 

jDH Data Hold Time 0 - 0 - 0 - ns 

IEs Enable Setup Time 10 - 10 - 15 - ns 
IMF Clock to MF Flag Valid - 15 - 20 - 25 ns 

'·" Enable Hold Time 0 - 0 - 0 - ns 
IPF Data to Parity Flag Valid - 15 - 20 - 25 ns 

IAS Address Setup Time 15 - 15 - 20 - ns 
IRS Reset Pulse Width 25 - 30 - 35 - ns 

IAH Address Hold Time 0 - 0 - 0 - ns 
IRss Reset Setup Time 20 - 20 - 25 - ns 

'· Data Output Access - 15 - 20 - 25 ns Time 
iesH Reset Hold Time 20 - 20 - 25 - ns 

!RF Reset low to Flag Valid - 30 - 35 - 35 ns 
tACK Acknowledge Access - 15 - 20 - 25 ns Time tRFL First Read Latency 25 - 30 - 35 - ns 

'°" 
Output Hold Time 5 - 5 - 5 - ns tFWL First Write Latency 25 - 30 - 35 - ns 

tou OE to Data Outputs 
5 - 5 - 5 - ns Low-Z 

las Bypass Data Setup 15 - 15 - 20 - ns 

-

'°"' 
OE to Data Outputs - 15 - 20 - 25 ns High-Z 

'"" Bypass Data Hold 5 - 5 -. 5 - ns 

tBA Bypass Data Access - 20 - 25 - 30 ns 

ABSOLUTE MAXIMUM RATINGS OPERATING RANGE 
PARAMETER RATING SYMBOL PARAMETER MIN MAX UNIT 

Supply Voltage to Vss Potential -0.5V to 7V TA Temperature, Ambient 0 70 oc 

Signal Pin Voltage to Vss Potential -0.5V to Vee+ 0.5V Vee Supply Voltage 4.5 5.5 v 
DC Output Current ±40mA Vss Supply Voltage 0 0 v 
Storage Temperature Range - 65°C to 150°C V1L Logic "O" Input Voltage -0.5 0.8 v 
Power Dissipation (Package Limit) 2 Watts (Quad Flat Pack) V1H Logic "1" Input Voltage 2.1 Vcc+0.5 v 

DC ELECTRICAL CHARACTERISTICS (OVER OPERATING RANGE) 
SYMBOL PARAMETER TEST CONDITIONS MIN MAX UNIT 

lu Input Leakage Current Vee= 5.5V, V1N = OV To Vee -10 10 µA 

ILO 1/0 Leakage Current OE<!V1H, OV$VouT$Vcc -10 10 µA 

VoH Output High Voltage loH= -2.0mA 2.4 v 
VoL Output Low Voltage IOL=8.0mA 0.4 v 
Ice Average Supply Current Measured at le= max 180 mA 

lcc2 Average Standby Current All Inputs= V1H 30 mA 

lcc3 Power Down Current All Inputs= Vcc-0.2V 1 mA 

AC TEST CONDITIONS CAPACITANCE 
PARAMETER RATING PARAMETER l RATING 

Input Pulse Levels Vss to 3V 

Input Rise and Fall Times (10% to 90%) 5ns 

C1N (Input Capacitance) 1 7pF 

Co (Output Capacitance) 7pF 

Output Reference Levels 1.5V 

Input Timing Reference Levels 1.5V 

Output Load, Timing Tests see Figure 1 

SHARP ELECTRONICS CORPORATION 
Microelectronics Division, Sharp Plaza, Mahwah, New Jersey 07430 • 201/529-8757 FAX 201/512-2020 Telex 426903 (SHARPAM PARA) 
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Cellular Radio Chip Set 

COMPONENTS 
• NE605 - Low Power Single Chip FM 

System 

• NE5750 - Audio Processor -
Compandlng and Amplifier 

• NE5751 - Audio Processor • Filter 
and Control SectJon 

• UMA 1000 - Data Processor for 
Cellular Radio 

SCHEMATIC 

• UMA1010- Low-Power Universal 
Synthesizer for Radio 
Communication 

• S80C552 - Single Chip 8-Blt 
Microcontroller with AID, Capture/ 
Compare Timer, with High-Speed 
Outputs, PWM 

Demod Line 

DPROC 
UMA1000 

S)'nchronous 
Data Link 

~---t--1f---t---+-1 9.6MHz 
1.2MHz TCXO 

12ceus 

Duplex 

FEATURES 
• 6 key ICs for maximum integration 

• Integrated filters, amplifiers, and 
compandors to reduce off-chip 
components 

• Designed for minimum current 
consumption, Le., maximum use of 
standby modes, low current IC 
design 

• 12C serial control bus 

80C552 

Power Control 

Audio 

Signetics 

PHILIPS 
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NE8392A- Coaxial Transceiver Interface for Ethernet/Thin Ethernet 

DESCRIPTION 
The NE8392A Coaxial Transceiver 
Interface (CTI) is a coaxial line 
driver/receiver for Ethernet (1 Obase5) 
and Thin Ethernet (10base2) local area 
networks. The CTI is connected 
between the coaxial cable and the Data 
Terminal Equipment (DTE) and consists 
of a receiver, transmitter, collision 
detector, heartbeat generator and jabber 
timer (see Block Diagram). The 
transmitter output connects directly to a 

doubly terminated 50'1 cable, while the 
receiver output, collision detector output 
and transmitter input are connected to 
the DTE through isolation transformers. 
Isolation between the CTI and the DTE 
is an IEEE 802.3 requirement that can 
be met on signal lines by using a set of 
pulse transformers normally available in 
a standard 16-pin DIP. Power isolation 
for the CTI is achieved using DC-to-DC 
conversion through a power transformer 
(see Figure 1, Connection Diagram). 

During transmission the jabber timer is 
initiated to disable the CTI transmitter in 
the event of a longer than legal length 
data packet. Collision detection circuitry 
monitors the signals on the coaxial cable 
to determine the presence of colliding 
packets and signals the DTE in the 
event of a collision. At the end of every 
transmission the heartbeat generator 
creates a pseudo collision for a short 
time to ensure that the collision circuitry 
is functioning correctly. The heartbeat 
function can be disabled for repeater 
applications. 

Signetics 

The CTI is normally part of a three chip 
set that implements a complete 
Ethernet/ Thin Ethernet network 
interface for a DTE (see Figure 2, 
Interface Diagram). The other chips are 
a Serial Network Interface (SNI) and a 
Network Interface Controller (NIC). The 
SNI provides Manchester Encoding and 
Decoding while the NIC handles the 
media access protocol and buffer 
management tasks. 

FEATURES 

• Compatible with Ethernet II, IEEE 
802.310base5 and 10base2, and 
ISO 880213 Interface specifications 

• Integrates all transceiver 
electronics except slgnal and 
power Isolation 

•Only one external resistor required 
for setting coaxial signaling current 

• Jabber timer function Integrated on 
chip 

• Heartbeat generator can be 
externally disabled for operation as 
IEEE 802.3 compatible repeaters 

• On-chip precision voltage reference 
for receive mode collision detection 

• Squelch circuitry on all slgnal 
Inputs rejects noise 

•Full ESD protection 

•Standard 16-pln DIP with special 
lead frame minimizes the operating 
die temperature 

• Power-on reset prevents glitches 
on coaxial cable during power up. 

PIN CONFIGURATION 

+ x 
CI: 

N PACKAGE 

A PACKAGE 

CDS 

TXO 

RXI 

VEE 

RR-

GND 

l+IWOO+ 
><x><mzza: a:1-1-:r:ooa: 

VEE 

YEE 

VEE 

VEE 

VEE 

VEE 

RR-
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NE502A - Ethernet Encoder/Decoder 

DESCRIPTION 
The NE502A is an EthernetrM 
encoder/decoder designed to meet all 
the requirements of the IEEE 802.3 and 
Ethernet/Thin Ethernetspecification and 
fabricated with high1speed ECL and 
Schottky TIL technology. 

The encoder converts serial binary data 
into complementary Manchester code. 
The decoder converts Manchester code 
into binary data and synchronous clock 
signals. The decoding method is a 
digital phase locked loop with dual 
bandwidth which allows both fast lock
on and low jitter. Typical acquisition is 
eight bits or better. A key feature of the 
decoder design is its capability to 
recover distorted input signals. The 
NE502A is packaged in a standard 
24-pin ceramic DIP. 

The NE502A is normally part of a 3-chip 
set that implements a complete 
Ethernet/Thin Ethernet interface for a 
DTE. The other chips are an Ethernet 

~ Data link Controller (EDLC) such as the 
53 NE86950 and a coaxial transceiver 
c:: interface (CTI) such as the NE8392A. 
0 c. 
E 
0 
(.) 
(/) 

g-
:c a.. 
<n 
0 

'$ 
c:: 
Cl 

U5 

Signetics 

FEATURES 
•Full Ethernet II, IEEE 802.310base5 

and 1 Obase2 compatibility 

• Manchester encode and decode 

• Level conversion: transceiver level 
to/from TIL level 

• Carrier detection 

• Large distortion recovery: ±20ns 

• Dual bandwidth phase locked loop: 
allows fast acquisition 

• Loopback "CONFIDENCE" test 
feature 

• Built-In clock generator 

• Small external parts count: 

• High-speed ECL and Schottky TIL 
technology 

• Single power supply: +SV 

• Low power dissipation: 750mW typ. 

• 24-pln standard dual In-line ceramic 
package 

PIN CONFIGURATION 

F Package 

Vee 

COL-

COL+ 

TXDATA-

TXDATA+ 

RXDATA-

RX DATA+ 

llClJNK 

LBC 

TCKN XCD 

XCOL 

GND RCKN 

'EthemerTM is a Trade Mark of Xerox Corp., USA 

PHILIPS 
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NE86950B - Ethernet Controller 

DESCRIPTION 
The NE86950 is a highly integrated, 
local area network controller that 
supports both IEEE 802.3 CSMNCD 

1 OMb/s Ethernet and 1 Mb/s StarLAN'" 
protocols. Configurable for 8- or 16-bit 
wide bus interfaces, tt links a host 
system bus to the local area network 
(LAN) transceiver or drivers in cost 
sensitive network applications such as 
personal computers, terminals, 
workstations, and other resource
sharing controllers with the minimum 
amount of controlling software and host 
system interaction. hs design enables 
the controller to be connected directly on 
the main system bus without contention 
with the host CPU for the bus. Also, 
there is no need for a dedicated local 
CPU to handle data transfers. 

FEATURES 

• IEEE802.3 CSMA/CD Ethernet/Thin 
Ethernet and StarLAN compatibility 

• Configurable for 8-blt or 16-bit data 
path widths 

Signetics 

• Unique buffer management 
architecture arbitrates all dedicated 
SAAM or DRAM memory data 
accesses and automatically 
allocates buffer memory area for 
incoming data frames 

•Allows simultaneous transfer of 
data frames to/from host system 
and transmission/reception of data 
frames to/from LAN media 

• Allows automatic retransmission of 
data packets during collisions, thus 
saving bus bandwidth 

• Keeps track of all buffer memory 
area pointers Internally In hardware 
to reduce software overhead 

• Supports data transfers at up to 3.3 
Mbytes or Mwords per second to 
the host system 

• Addresses 8, 16, 32, or 64 Kbytes of 
dedicated SAAM or DRAM buffer 
memory. Dedicated buffer memory 
architecture allows data packet 

reception without using bus band
width 

• Supports OMA transfers 

• Available in 84-pin plastic J-bend 
PLCC or 80-pin plastic quad flat 
pack 

•Dual metal, CMOS technology 

• 25mA typical Ice current 

PIN CONFIGURATION 

Package 

11 1 75 --- ---

74 
I 
I 
I 
I 
I 

32 54 

33 TOP VIEW 53 

PHILIPS 
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SCN68562/SCN26562- Dual Universal Serial Communications Controll~r 
(DUSCC) 

FEATURES • Interrupt capabilities Character-Oriented Protocol 

General Features - Daisy chain option Features 

• SCN26562 Is fully compatible with - Vector output (fixed or modified •Character length: 5 to 8 bits 

Intel by status) • Odd or even parity, no parity, or 

• SCN68562 Is fully compatible with 
- Programmable Internal priorities force parity 

Motorola 
- Maskable Interrupt conditions • LRC or CRC generation and 

• Dual full-duplex synchronous/ •Multifunction programmable 16-blt checking 

asynchronous receiver and counter/timer • Optional opening PAD transmission 

transmitter - Bit rate generator • SYN detection and optional 

• Multlprotocol operation 
- Event counter stripping 

- BOP: HDLC/ADCCP, SDLC, SDLC 
- Count received or transmitted 

• SYN or MARK llnefill on underrun 
loop, X.25 or X.75 link level, etc. characters 

- COP: BISYNC, DDCMP - Delay generator • Parity, FCS, overrun, and underrun 
error detection 

- ASYNC: 5 - 8 bits plus optional - Automatic bit length 

parity measurement • BISYNC Features 

• Four character receiver and • Modem controls - EBCDIC or ASCII header, test and 

transmitter FIFOs - RTS, CTS, DCD, and up to four 
control messages 

general purpose 110 pins per - SYN, OLE stripping 
• O to 4MHz data rate channel - EOM (End Of Message) detection 

• Programmable bit rate for each - CTS and DCD programmable and transmission 

receiver and transmitter selectable autoenables for Tx and Rx - Auto transparency mode 
from: - Programmable Interrupt on switching 
- 16 fixed rates: 50 to 38.4k baud change of CTS. or DCD - Auto hunt after receipt of EOM 

- One user-defined rate derived sequence (with closing PAD 
from programmable counter/tim- Asynchronous Mode Features check after EOT or NAK) 
er • Character length: 5 to 8 bits 

Bit-Oriented Protocol Features - External 1 X .or 16X clock 
- Digital phase-locked loop 

• Odd or even parity, no parity, or •Character length: 5 to 8 bits 
force parity 

• Programmable data transfer mode: • Up to two stop bits programmable 
• Detection and transmission of 

residual character: o - 7 bits polled, Interrupt, OMA, wait In 1 /16-blt Increments 

• OMA Interface • Automatic switch to programmed 
• 1 X or 16X Rx and Tx clock factors 

character length for 1 field 
- Compatibe with Slgnetlcs' • Parity, overrun, and framing error 

SCB68430 Direct Memory Access detection 
• Zero Insertion and deletion 

Interface (DMAI) and other OMA •Optional opening PAD transmission 
controllers • False start bit detection 

- Half- or full-duplex operation •Start bit search 1/2 bit time after 
• ABORT, ABORT-FLAGs, or 

- Single or dual address data framing error detection 
FCS-FLAGs llne fill on underrun 

transfers • Break generation with handshake 
• Extended address and control 

- Automatic frame termination on for counting break characters 
fields 

counter/timer terminal count or 
• Detection of start and end of 

• CRC generation and checking 
DMADONE received break • SDLC loop mode capability 

Signetics 
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SCN68562/SCN26562 - BLOCK DIAGRAM 
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DCDBNISYNIBN 

DCDANISYNIAN 

IRON 

IACKN 

BUS 
BUFFER 

MPU 
INTERFACE 

OMA INTERFACE 

SPECIAL 
FUNCTION 

PINS 

INTERRRUPT 
CONTROL 

CT CRAIB 

CTPRHA/B 

CTPRLA/B 

CTHA/B 

DUSCC 
LOGIC 

AllCLK~ t 
X211DCN~ 
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CHANNEL MODE' 
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DPLLCLK 
MUX A/B 

DPLLAIB 

BAG 

COUNTER/ 
TIMER A/B 

CIT CLK 
MUXA/B 

CTCRA/B 

CTPRHA/B 

CTPRLA/B 

CTHA/B 

CTLAIB 

TRANSMIT A/B 

TRANSCLK 
MUX 

TPRAIB 

TTRAIB 

TX SHIFT 
REG 

TRANSMIT 
4 DEEP 

AFO 

CRC 
GEN 

SPEC CHAR 
GEN LOGIC 

RECEIVER A/B 

RCVR CLK 
MUX 

RPRAIB 

RTRA/B 

S1RA/B 

S2RA/B 
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SHIFT REG 
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4 DEEP 

AFO 
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BISYNC 
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74ABT 244 - Octal Buffer/Line Driver (3-State) 
FEATURES LOGIC DIAGRAM 

• Octal bus interface 
1VO 

• 3-State buffers 2 18 

• Output capability: +64mA/-32mA 
1V1 

4 16 

• Latch-up protection exceeds 1V2 
6 14 

500mA per Jedec JC40.2 Std 17 
1V3 

• ESD protection exceeds 2000V per a 12 

MIL STD 883C Method 3015.6 and 
200V per Machine Model 

2VO 
• 4.6ns worst case propagation delay 17 3 

• 50µA worst case lccz 
2V1 

15 5 

2V2 
13 7 

2V3 
11 9 

19 

74ABT245 - Octal Transceiver with Directional Pin (3-State) 
FEATURES LOGIC DIAGRAM 

~ 
• Octal bus Interface 

c: • 3-State buffers Q) 
c: 19 

UE 0 • Output capability: +64mA/-32mA a. 18 

E • Latch-up protection exceeds 
Ao Bo 

0 
u 500mA per Jedec JC40.2 Std 17 

Al 
17 

81 (/) 

~ • ESD protection exceeds 2000V per 
MIL STD 883C Method 3015.6 and 16 .c: A2 82 a. 200V per Machine Model en 

0 • 4.6ns worst case propagation delay A3 
15 

83 +:: 
Q) 
c: • 50µA worst case lccz Cl 14 

i:i5 A4 84 

As 
13 

85 

As 
12 

Bs 

A1 
11 

87 

Signetics 

PHILIPS 

3596 · When contacting suppliers, say you saw it in IC MASTER © IC MASTER 1991 



74ABT374 - Octal D-Type Flip-Flop; Positive-Edge Trigger (3-State) 
FEATURES 
• 8-blt positive edge triggered 

register 

• 3-State output buffers 

• Output capability: +64mA/-32mA 

LOGIC DIAGRAM 

11 
CP 

Vccs Pln20 
GND a Pin 10 

2 

• Latch-up protection exceeds 
SOOmA per Jedec JC40.2 Std 17 

• ESD protection exceeds 2000V per 
MIL STD 883C Method 3015.6 and 
200V per Machine Model 

5 6 

• 1 SOMHz worst case IMAX 

• SOµA worst case lccz 

12 15 16 

05 

74AC/ACT11240- Octal Buffer/Line Driver; 3-State; INV 
FEATURES LOGIC DIAGRAM 
• Octal bus Interface 

1VO 
• 3-State buffers 23 

•Output capablllty: .t.24mA 
1V1 

22 2 

• CMOS {AC) and TIL (ACT) voltage 1V2 
21 3 

level Inputs 
1V3 

• 500 Incident wave switching 20 4 

•Center-pin Vee and ground 24 

configuration to minimize high- 2vo 
speed switching noise 17 9 

•Ice category: MSI 
2V1 

16 10 

2V2 
15 11 

2V3 
14 12 

13 

Signetics 
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~ 

74AC/ACT11373- Octal D-Type Transparent Latch; 3-State 
FEATURES 
• 8-blt transparent latch 

• 3-State output buffers 

• Common 3-State Output Enable 

• Independent register and 3-State 
buffer operation 

LOGIC DIAGRAM 

LE 
13 

E 

a 

QO 

DO 

23 

0 

01 

22 

E 0 

a 

2 

01 

• Output capability: :t.24mA 

• CMOS (AC) and TTL (ACT) voltage 
level Inputs 

• 500 Incident wave switching 

D2 

21 

E 0 E 

a a 

3 

Q3 

4 

D3 

20 

0 

D4 

17 

E 0 

a 

•Center-pin Vee and ground 
configuration to minimize high-
speed switching noise · 

• Ice category: MSI 

D5 D6 07 

16 15 14 

E 0 E 0 E 0 

a a a 

10 11 .12 

05 Q6 Q7 

c:: 
~ 74AC/ACT11374- Octal D-Type Flip-Flop; Positive-Edge Trigger; 3-State 
0 a. 
E 
0 
() 

FEATURES 
• 3-State output buffers 

g • Common 3-State Output Enable 

:c 
a.. 
~ 
~ 
c:: 
C> 

i:i5 

• Independent register and 3-State 
buffer operation 

LOGIC DIAGRAM 
DO 01 

23 22 

CP 
13 

CP 0 CP 0 

a a 

QO 01 

Signetics 

• Output capability: :t.24mA 

• CMOS (AC) and TTL (ACT) voltage 
level Inputs 

• 500 Incident wave switching 

D2 03 D4 

21 ' 20 17 

CP 0 CP 0 CP 0 

a a a 

Q2 Q3 

•Center-pin Vee and ground 
configuration to minimize high
speed switching noise 

• Ice category: MSI 

05 D6 07 

16 15 14 

CP .0 CP 0 CP 0 

a a a 

05 Q6 07 
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74F3893 - Quad Futurebus Backplane Ttansceiver 
(3-State + Open Collector) 
FEATURES 
• Drives heavily loaded backplanes 

with equivalent load Impedances 
down to 10 ohms 

• Futurebus drivers sink 1 OOmA 

• Reduced voltage swing (1 volt) 
produces less noise and reduces 
power consumption 

• High speed operation enhances 
performance of backplane buses 
and facllttates Incident wave 
switching 

• Compatible with IEEE 896 and IEEE 
1194.1 Futurebus Standards 

• Built-In precision band-gap (BG) 
reference provides accurate 
receiver threshold and Improved 
noise Immunity 

• Glitch-free power up/power down 
operation on all outputs 

• Pin and function compatible with 
NSC DS3893 

Signetics 

LOGIC DIAGRAM 

DO 

AO 

D1 

R1 

D2 

R2 

D3 

R3 

DE 
Vee= Pin 1 
LOGIC GROUND = Pin 6 
BUS GND = Pin 13, 16, 111 
BG GND = Pin 20 
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74F8960/8961 Futurebus Transceiver 
FEATURES LOGIC DIAGRAM 
• Octal latched transceiver 

• Drives heavily loaded backplanes 
with equivalent load Impedances 
down to 10 ohms 

• High drive (1 OOmA) open collector 
drivers on B-port 

• Reduced voltage swing (1 volt) AO 3 

produces less noise and reduces 
power consumption 

• High speed operation enhances 
performance of backplane buses 

A1 5 and facilitates Incident wave 81 

switching LE 

• Compatible with IEEE 896 Future-
bus Standard 

• Built-in precision band-gap refer-
A2 6 

ence provides accurate receiver 
thresholds and Improved noise 
Immunity 

• Controlled output ramp and 
multiple GND pins minimize ground A3 7 

23 83 bounce 
(/) -c: • Glitch-free power up/power down (]) 
c: operation on all outputs 
0 a. 
E 74F7760nly 

A4 9 0 
(.) • Multiple package options 
(/) 

g. • Industrial temperature range 
:c available (-40°C to +B0°C) a.. 
Ui 
(.) AS 10 
+:: 
(]) 
c: 
C) 

U5 

A& 12 

Vee - Pin 1 
Vx - Pin 14 
GND • 4, 8, 11, 18, 22, 25 
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74F711/711-1, 74F712/712-1 - Multiplexers 
FEATURES for 74F711/711·1 
•Consists of five 2-to-1 muttlplexers 

• High Impedance PNP base Inputs 
for reduced loading (20µA In High 
and Low states) 

• Designed for address multlplexlng 
of dynamic RAM and other 
applications 

• Output Inverting/non-Inverting 
option 

• 74F711-1 offers 300 output 
Impedance characteristics 

•Outputs sink 48mA ('F711 only) 

FEATURES for 74F7121712-1 
•Consists of five 3-to-1 multiplexers 

• High Impedance PNP base Inputs 
for reduced loading (20µA In High 
and Low states) 

• Designed for address multlplexlng 
of dynamic RAM and other 
applications 

• 74F712-1 offers 300 output 
Impedance characteristics 

• Outputs sink 64mA ('F712 only) 

Signetics 

LOGIC DIAGRAM 

Vee z Pin 11 
GND:PlnS 
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74F723/723-1, 74F725/725-1 - Multiplexers 
FEATURES for 74F723/723-1 LOGIC DIAGRAM 

• Consists of four 3-to-1 multiplexers 

• High Impedance PNP base Inputs "" 
for reduced loading (20µA In High IRV 

and Low states so 
• Inverting or non-Inverting data path 

capablllty by an lnvertlnt (JNV} Input $1 

• Designed for address multiplexing 
of dynamic RAM and other 

DOa 
appllcatlons 

• Multiple side pins for Vee an~ GND DOb 2 

to reduce lead Inductance 
3 

(Improves speed and noise DOc 

Immunity) 
D1a 

• 3-State outputs sink 48mA ('F723 
21 

only) D1b 

• 74F723-1offers30'2 output D1c 20 

Impedance characteristics 
D2a 17 

FEATURES for 74F725/725-1 
D2b 

• Consists of four 4-to-1 multiplexers 02 

• High lmJ)edance PNP base Inputs D2c 

en for. reduced loading (20µA In High D3a 10 - and Low states c: 
Cl) 
c: • Equivalent to two 'F253s without D3b 
0 03 a. 3-State E D3c 
0 • Outputs sink 48mA ('F725 only) u 
en • 74F725-1 offers 30'2 output Vee= Pine 11, 11 g. 
:E Impedance characteristics GND c Pina &, 7 

c... 
<n 
(J 

':;::; 
Cl) 
c: 
O> 

U5 
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74F1762 - Memory Address Multiplexer 
FEATURES 
• Provides refresh and multiplexed 

row and column addresses for 
DRAMs 

• Addressing up to 4MBlt DRAMs 

•Compatible with 74F171 DIVC and 
other DRAM controHers 

• High-performance outputs 

• High-speed adress multlplexlng 

•On-chip 11-blt refresh counter 

LOGIC DIAGRAM 

RAO 

CAO 

COUNT 

MR 

RA10 

CA10 

MUX 

Q - , 

T 

Q 

0 
c 

74F1763 - Intelligent DRAM Controller (IDC) 
FEATURES 

• DRAM signal timing generator 

• Automatic refresh circuitry 

• Selectable row address hold and 
~ precharge times 

• Facllltates page mode accesses 

•Controls 1Mblt DRAMs 

• Intelligent burst-mode refresh after 
page-mode access cycles 

Signetics 

BLOCK DIAGRAM 

P1iG£ -------;.r-~--~---, 
CP-------i .. 

PRECHRG --------;'"! 
HODROW -------i'"I 

'DTl(CJ( _____ __, 

RAS. CAS. MUX, DTACK 
TlllNG 

....... -... -· 
REFRESH 

-------~~ ARBITRATION 

GNT -+----------

RCP 

CA0-9 COLUMN ADDA. LATCH 1--1---•"'f 
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74F1764/1765 74F1764-1/1765-1 -1Megabit DRAM Dual-Ported Controller 
FEATURES 
• Allows two microprocessors to 

access the same bank of dynamic 
RAM 

• Performs arbitration, signal timing, 
addres multlplexing and refresh 

• 10 address output pins allow direct 
control of up to 1 Ml,) it dynamic 
RAMs 

• External address multiplexing 
enables control of 4Mbit (or reater) 
dynamic RAMs 

• Separate r.efresh clock allows 
adjustable refresh timing 

• 74F1764/F1764-1 have on-chip 
20-blt address input latch 

• Allows control of dynamic RAMs 
with row access times down to 
40ns 

• 74F1764/F1765 output drivers 
designed for incident wave 
switching 

• 74F1764-1/F1765-1 output drivers 
designed for first reflected wave 
switching 

Signetics 

BLOCK DIAGRAM 
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ADDRESS ADDRESS 
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74F5074 - Flip-Flop/Clock Driver 
FEATURES 

• Metastable Immune Characteristics 

• Propagation delay skew and output 
to output skew guaranteed less 
than 1.Sns 

•High source current (IOH = 15mA) 
Ideal for clock driver applications 

• Pinout compatible with 74F74 

•See 74F50728 for Synchronizing 
Cascaded D-Type Flip-Flop 

74F50109- Flip-Flop/Clock Driver 
FEATURES 

• Metastable Immune characteristics 

• Propagation delay skew and output 
to output skew guaranteed less 
than 1.Sns 

74F50728 - Flip-Flop 
FEATURES 

• Metastable Immune characteristics 

• Propagation delay skew and output 
to output skew less than 1.Sns 

•High source current (IOH = 15mA) 
Ideal for clock driver applications 

• Plnout compatible with 74F109 

•See 74F5074 for Synchronizing 
Dual D-Type Flip-Flop 

•See 74F5074 for Synchronizing 
Dual D-Type Flip-Flop 

•See 74F50109 for Synchronizing 
Dual J-K Positive Edge-Triggered 
Flip-Flops 

74F50729 - Flip-Flop/Clock Driver 
FEATURES 

• Metastable Immune characteristics 

• Propagation delay skew and output 
to output skew less than 1.Sns 

Signetics 

• High source current (100 = 1 SmA) 
Ideal for clock driver applications 

•See 74F5074 for Synchronizing 
Dual D-Type Flip-Flop 

• See 74F50729 for Synchronizing 
Dual D-Type Flip-Flop with 
Edge-Triggered Set and Reset 

•See 74F50109 for Synchronizing 
Dual J-K Positive Edge-Triggered 
Flip-Flops 

• See 74F50728 for Synchronizing 
Cascaded D-Type Flip-Flop 

•See 74F50729 for Synchronizing 
Dual D-Type Flip-Flop with 
Edge-Triggered Set and Reset 

• See 74F50729 for Synchronizing 
Dual D-Type Flip-Flop with 
Edge-Triggered Set and Reset 

• Industrial temperature range 
available (-40°C to +85°C) 

•See 74F50109 for Synchronizing 
Dual J-K Positive Edge-Triggered 
Flip-Flops 

•See 74F50728 for Synchronizing 
Cascaded Dual D-Type Flip-Flop 

PHILIPS 
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74F646/646A, 74F6.48/648A- Transceivers/Registers . 
FEATURES 
• Combines 54F245 and 54F374 type 

functions In one chip 

• High lmpedanc;e base Inputs for 
reduced loading (70µA In High and 
Low states) 

LOGIC DIAGRAM 

'F646/646A 

Ao I 
I 
I 
I 
I 
I 
L. 

'-.... 
~ 

To 7 other channels 

Signetics 

•Independent registers for A and B 
buses 

• Multiplexed real-time and stored 
data 

• Choice of non-Inverting and 
Inverting data paths 

DIR--,-L.J 

• Controlled ramp outputs for 
'F646A/'F648A . 

• 3-state outputs 

• 300 mil wide 24-pln Sllm Dip 
package 

'F648/648A 

CPBA -""-----1-:---::-----'-----t ~---h 

, , 
I I 
I I 
I I 
I I 
120 I 20 

Ao I 
I Bo I I Bo · 
I I I 
I I I 
I I I 
I I I 

.J L. .J 

/ '-..... 
~ 

_.) 

To 7 other channels 
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74F651/651A, 74F652/652A-Transceivers/Registers 
FEATURES · • Independent registers for A and B 
•Combines 54F245 and 54F374 type buses 

functions In one chip • Multiplexed real-time and stored 
• High Impedance base Inputs for data 

reduced loadlng (70µA In High and 
Low states) 

LOGIC DIAGRAM 

'F651/651A 

• Choice of non-Inverting and 
Inverting data paths 

• 3-state outputs 

'F652/652A 

OEAB 
CPBA --=--~-----~ »-----+--, 

OEAB ---D>-+-------::-------, 
CPBA -------;--,----:------, ~O-----j'"-J 

CPAB 

I 
I 
I 
I 
I 
I 
L 

, 
I 
I 
I 
I 
I e0 

I 
I 
I 
I 
I 

.J 

~-~~-- --~~~ -.....,.,.-
To 7 oth« channels 

CPAB 

Ao 

I 
I 
I 
I 
I 
I 
L 

To 7 othet channels 

74HC/HCT5555 - Programmable Delay Timer with Oscillator 
FEATURES 
• Positive and negative edge 

triggered 

• Very low power consumption In 
triggered start mode 

• 3 oscillator operation modes: 

• Automatic power-on reset 

• Schmitt trigger action on both 
trigger Inputs 

• Retrlggerable or non-retrlggerable RC oscillator 
Crystal oscillator 
External oscillator 

• Direct drive for power transistor 
• Programmable delay 

minimum: 100ns 
maximum: depends on Input 
frequency and division ratio 

• Divide by range of 2 to 224 

• Direct reset terminates output 
pulse 

Signetics 

©IC MASTER 1991 

• Device Is unaffected by variations 
In temperature and Vee, when 
using an external oscillator 

• Output capability: 20mA 

• Ice category: MSI 

PHILIPS 
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10149A - 1 K-Bit ECL Bipolar PROM 
FEATURES 
•Address access time: 10ns max 

• Power dissipation: 0.66mW/bit typ 

• High-Impedance inputs (50Kn 
pulldown} 

•One Chip Enable1nput 

LOGIC DIAGRAM 

AO o----.. 
A1 o----.. 
AZ <>----- DE~ER 
A4 o----.. 
A& o----.. 

32 x 32 MATRIX 

A3 o-------..i 1:8 1:8 
•Open Emiter outputs (50'1 drive} 

e On-chip address decoding AS o--------- MUX MUX 
A7o--------.1....,..--L~..L"""T'_l_--,...J 

• No separate fusing pins . 

• Fully compatible with ECL 1 OK 
series 

100149A -1 K-Bit ECL Bipolar PROM 
FEATURES 
•Address access time: 10ns max 

• Power dissipation: 0.66mW/blt typ 

LOGIC DIAGRAM 

AO o----
A1 o---

4 OUTPUT BUFFER 

01 02 03 04 

!!} • High-Impedance Inputs (50Kn 
AZ o--- DEJ~ER 32 x 32 MA TRIX 

~ pulldown} 
c: 

• One Chip Enable Input 

• Open Emlter outputs (50Cl drive} 
8. 
E 
0 
0 • On-chip address decoding 
!/) 

g. 
:c: 
a. 
<n 
c.> 
~ 
c: 
O> 

Ci5 

• No separate fusing pins 

• Fully compatible with ECL 100K 
series 

A4 o---
A& o---

A3 o--------- 1:8 1:11 
AS <>-------- MUX MUX 
A70--------1"L..,..-...L-,--L.....,......L--,~ 

4 OUTPUT BUFFER 

01 

100124/100124:A - Hex TTL-to-ECL Translator 
FEATURES 
• lYplcal propagation delay: 1.70ns 

• Typical ECL supply current (·IEE}: 
96mA for the 100124 and 71mA for 
the 100124A' 

100125 - Hex ECL-to-TTL Translator 
FEATU.RES 
• lYplcal propagation delay: 2.2ns 

Signetics 

• lYplcal ECL supply current (·IEE}: 
65mA 

• lYplcal nt- supply current (Im.): 
44mA for the 10012.4 and 1 OmA for 
the 100124A 

• lYplcal TTL supply current (Im.}: 
75mA 

PHILIPS 
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100982- Hex ECL-TTL Translating Transceiver with Registers 
100984 - Quad ECL-TTL Translating Transceiver with Registers 
FEATURES 

• Typical propagation delay from 
clock to output: 3.Sns 

•Typical ECL supply current (-IECL): 
110mA 

• Typlcal TTL supply current (ITTL): 
25mA 

• Low loglc level of ECL output 
doubles as a high Impedance state 

• ECL output drives 250 loads 

• 4,000 Volt ESD protection for all 
pins 

• Controlled edge rates for quieter 
bus operation 

NOTE: Shaded area Included only In 
100982 

Signetics 

LOGIC DIAGRAM 

CPAB 

REGISTER AB 

CED 

"" 
A1 

A2 

A3 

A4 

AS 

L ___ J 

NOTE: 
Pins BO through BS are TIL-oorrpatllle. Pins CPAB. CPBA. CEJIB, CEBJI, OEJIB, 
CEBJ{, and AO through AS are ECL-oorrpatllle. 

80 

81 

82 

83 

B4 

BS 

CEllX 

CPBA 
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100990 - 9-Bit Transceiver 
FEATURES LOGIC DIAGRAM 
• Typical propagation delay from 

Input to output: 1.3ns 

•Typical supply current (·IEE): 240mA 

• 3-state outputs eliminate bus 
Impedance discontinuities and 
wire-OR problems 

• 9-blt data width provides optimum . 
handling of parity bit 

• Drives 250 loads 

• 4,000 Volt ESD protection for all 
pins 

•Controlled edge rates for quieter 
bus operation 

Signetics 
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PHD16N8-5 - Programmable High-Speed Decoder Logic (16 x 16 x 8) 

DESCRIPTION 
The PHD16N8-5 is an ultra fast 
Programmable High-speed Decoder fea
turing a Sns maximum propagation delay. 
The architecture has been optimized 
using Philips Components-Signetics 
state-of-the-art bipolar oxide isolation 
process coupled with titanium-tungsten 
fuses to achieve superior speed in any 
design. 

The PHD16N8-5 is a single level logic 
element comprised of 1 O fixed inputs, 8 
AND gates, and 8 outputs of which 6 are 
bidirectional. This gives the device the 
ability to have as many as 16 inputs. In
dividual 3-State control of all outputs is 
also provided. 

The device is field-programmable, en
abling the user to quickly generate custom 
patterns using standard programming 

FUNCTIONAL DIAGRAM 

Signetics 

equipment. Proprietary designs can be 
protected by programming the security 
fuse. 

The AMAZE software package from 
Philips Components-Signetics supports 
easy design entry for the PHD16N8-5 as 
well as other PLO devices. 

FEATURES 
•Ideal for high speed system 

decoding 

• Super high speed at Sns tpo 

• 1 o dedicated Inputs 

• 8 outputs 
- 6 bldlrectlonal 1/0 
- 2 dedicated outputs 

• Security fuse to prevent dupllcatlon 
of proprietary designs. 

81 ·II& 

OQ,O, 

Philips Components 

• Individual 3-State control of all 
outputs 

• Field-programmable on Industry 
standard programmers 

• Available In 20-pln Plastic DIP and 
20-Pln PLCC 

APPLICATIONS 
• High speed memory decoders 

• High speed code detectors 

•Random logic 

• Peripheral selectors 

• Machine state decoders 

•Footprint compatible to 16L8 

• Fuse/Footprint compatible to 
TIBPAD 

PIN CONFIGURATION 

N Package 

Vee 

0, 

8& 

85 .. 
83 

82 

81 

Oo 
GND 

N -Plastic 
A Package 

lo Vee o, 

Be 
85 .. 
83 

82 

la GND It Cg 81 

A· Plastic 1-Ndad Chip carrier 
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PHD48N22-7 - Programmable High-Speed Decoder Logic (48x 73 x .22) 

DESCRIPTION 
The PHD48N22-7 is an ultra fast 
Programmable HJgh-speed Decoder fea-

. turing a 7.Sns maximum propagation 
delay. The architecture has been opti
mized using Philips Components-Signet
ics state-of-the-art bipolar oxide isolation 
process coupled with titanium-tungsten 
fuses to achieve superior speed in any de
sign. 

The PHD48N22-7 is a two level logic 
element comprised of 36 fixed inputs, 
73 AND gates, 1 O outputs, and 12 bi
directional I/Os. This gives the device the 
ability to have as many as 48 inputs. In
dividual 3-State control of all outputs is 
also provided. 

The device is field-programmable, en
abling the user to quickly generate custom 

FUNCTIONAL DIAGRAM 

lo 

135 

Signetics 

patterns using standard programming 
equipment. Proprietary designs can be 
protected ·by programming the security 
fuse . 

The AMAZE software package from 
Philips Components-Signetics . supports 
easy design entry for thePHD48N22~ 7 a:s 
well as othe'r PLO devices. 

FEATURES 
• Ideal for high speed system 

decoding 

• Super high speed at 7.Sns tpo 

• 36 dedicated Inputs 

• 22 outputs 
- 12 bldlrectlonal 110 

- 10 dedicated outputs 

• Security fuse to prevent dupllcatlon 
of proprl~Hary designs. 

• lndlvldual 3-State control of all 
outputs 

• Fleld;,programmable on Industry 
standard· programmers 

• Avallable In 68-Pin Plastic Leaded 
. Chip Carrier (PLCC) 

APPLICATIONS 
• High speed memory decoders 

• High speed code detectors . 

• Random logic 

• Peripheral selectors 

• Machine state decoders 

PIN CONFIGURATION 

A Package 

26 
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80C31/80C51/87C51 - CMOS Single-Chip, 8-Bit Microcontroller 

FEATURES 

• 8031/8051 compatible 

- Full duplex serial channel 
- Boolean processor 

• CMOS and TTL compatible 

•Five speed ranges at Vee= SV 
• 4k x 8 ROM (80C51) • Memory addressing capability 

• 64k ROM and 64k RAM 
• 12MHz, 16MHz, 20MHz, 24MHz, 

• 4k x 8 EPROM (87C51) 
• ROMless (80C31) 
- 128x8RAM 
- Two 16-blt counter/timers 

BLOCK DIAGRAM 

• Power control modes: 
Idle mode 

- Power-down mode 

PO.O-P0.7 

.---------------
! ............................... 
I 
I 
~ 
vssl 

ti RAMADDR 
REGISTER 

B 
REGISTER 

PCON 

TL1 

30MHz 

• Five package styles 

• Extended temperature ranges 

• OTP package avallable 

P2.0-P2.7 

---------------, 

STACK 
POINTER 

PROGRAM 
ADDRESS 
REGISTER 

SCON TMOD TCON 
BUFFER 

THJ TLO TH1 

SBUF IE IP PC 
INCRE· 

P~f:=~~J1:.:::.~KS MENTER 

PROGRAM 
COUNTER 

~ a: 
TI .. NG s: I!! 

DPTR u en 
AND 

ii! " CONTROL 

i~ 

___________ _J 

P1.0-P1.7 P3.0·P3.7 
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80C32/80C52/87C52 ---: CMOS Single-Chip 8-Bit Microcontroller 
FEATURES 
• 80C51 based architecture 

• 803218052 compatible .· 

- 8k x 8 ROM (80C52) 

- 8k x 8 EPROM (87C52) 
- ROMless (80C32) 

• 256x8RAM 
- Three 16-blt counter/timers 

BLOCK DIAGRAM 

- Fun duplex serial channel 
- Boolean processor 

• Memory addressing capability 
- 64k ROM and 64k RAM 

• Power control modes: 
- ldlemode 
- Power-down mode 

• CMOS and TTL compatible 

• Two speed ranges: 
- 3.5 to 16MHz 
• 3;5 to 20MHz 

• Five package styles · 

• Extended temperature ranges 

• OTP package available 

PO.IM'0.7 P2.0-P2.7 

~---------------
1 ~LI.LI~ 

I 
. I 
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I p 
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RAMADDR 
REGISTER 

B 
REGISTER 

~m THING 
AND 

CONTROL i-i~ 

Signetics 

RAM 
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Philips Components 

----------------, 
,.U..1.1.1.LLI~ 

STACK PROGRAM 
ADDRESS POINTER REGISTER 
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TL1 TH2 TL2 RCAP2H 
RCAP2l SBUF IE IP 

PROGRAM 
COUNTER 

DPTR 

------------' 
P3.0-P3.7 
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80CL410/83CL410 - Low Voltage/Low Power Single-Chip 8-Bit 
Microcontroller 
FEATURES 
• Supply voHage from 1.5 to 5.5V 

• Operating frequency from 32kHz to 
20MHz 

• 80C51 based architecture 

• 4k x 8 ROM (64k external) 

• 128 x 8 RAM (64k external) 

• Four 8-bH 110 ports 
- Two 16-blt timer/counters 

BLOCK DIAGRAM 

FREQUENCY 
REFERENCE 

XTAL2 XTAL1 

L __ 

OSCILLATOR 
AND 

TIMING 

CPU 

10 3 

INTERNAL 
INTERRUPTS 

EXTERNAL 
INTERRUPTS(1) 

(1) Pins shaied with parallel pon pins. 

Signetics 

- A thirteen-source, two-level, 
nested priority Interrupt structure 

- Ten external Interrupts 

• Fully static 80C51 CPU 

• 12c Serial Interface 

• Two power control modes 
- Idle mode 
- Power-down mode - can be ter-

minated by reset or external Inter
rupt 

PROGRAM 
MEMORY 

(4Kx8ROM) 

64KBYTE BUS 
EXPANSION 
CONTRTOL 

CONTROL 

DATA 
MEMORY 

(12818 RAM) 

PROGRAMMABLE 1/0 

PARALLEL PORTS, 
ADDRESS/DATA BUS 

ANDl/OPINS 

• Wake-up via external Interrupts at 
port 1 

• On-chip oscillator (quartz crystal, 
ceramic resonator, RC, LC) 

• Very low power consumption 

• Operating temperature range: 
-40 to +85°C 

COUNTER(!) 
' 

TO T1 

TW016-BIT 
TIMER/EVENT 
COUNTERS 

l'C·BUS SERIAL 110 

SDA SCL 

(1) 
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80/83/87C451 - CMOS Single"'.Chip, 8-Bit Microcontroller 

FEATURES 

• 80C51 based architecture 

• 68-pln PLCC and 64-pln DIP 
packages: 
- Seven 8-blt 110 ports (PLCC 

version) 
- Six 8-blt ports and one 4-bit port 

(DIP version) 

• Port 6 features: 
- 8 data pins 

BLOCK DIAGRAM 

r-------------
1 
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RST 
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RAMADDR 
REGISTER 

B 
REGISTER 
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Pl.0-Pl.7 

- 4 control pins 
- Direct MPU bus Interface 
- Parallel printer interface 

• On the microcontroller: 
- 4k X 8 ROM (83C451) 

4k X 8 EPROM (87C451l 
ROMless version (80C451) 

- 128 XS RAM 
- Two 16-blt counter/timers 

- Two external Interrupts 

• External memory addressing 
capability 
- 64k ROM and 64k RAM 

• Low power consumption: 
- Normal operation: less than 

24mA at 5V, 12MHz 
Idle mode 
Power-down mode 

P0.0-P0.7 P2.0-P2.7 P4.0-P4.7 PS.0-5.7 

P6.0-P6.7 

............. &.I.I....., 

PCON SCON TMOD TCON 

THO TLO TH1 

TL.1 
SBUF IE IP 

-------------, 

PROGRAM 
ADDRESS 
REGISTER 

BUFFER 

PC 
INCRE

MENTER 

PROGRAM 
COUNTER 

DPTR 

I 
I 
I 
I 
I 
I 
I 
I ___________ _J 

llJS ODS BFLAG P3.0-P3.7 
A FLAG 
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80C552/83C552/87C552 - Single-Chip 8-Bit Microcontroller with 10-Bit AID, 
Capture/Compare Timer, High-Speed Outputs, PWM 

FEATURES 
• 80C51 central processing unit 

• Bk x 8 ROM expandable externally 
to64k bytes 

•An additional 16-blt timer/counter 
coupled to four capture registers 
and three compare registers 

• TWo standard 16-blt timer/counters 

• 256 x 8 RAM, expandable externally 
to64kbytes 

BLOCK DIAGRAM 

• Capable of producing eight syn· 
chronized, timed outputs 

•A 10-blt ADC wHh eight multiplexed 
analog Inputs 

• lWo 8-blt resolution, pulse width 
modulation outputs 

• Five 8-blt 110 ports plus one 8-blt 
Input port shared with analog In· 
puts 

• 12C-bus serial 110 port with byte ori· 
ented master and slave functions 

• Full-duplex UART compatible with 
the standard 80C51 

• On-chip watchdog timer 

• lWo speed ranges: 
- 12MHz 
• 16MHz 

• Extended temperature ranges 

• OTP package available 

10 Tt nm IR1l PRiii 'PWlli AVss AVREF ADC0-7 SDA SCL 

• + m m m m Yoo , Vss AVoo STADC 

-·-------- -- _______ _! _________ !_ _________ -- --- --
m DJ DJ 
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PROGRAM 
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lkxBROM 

8-llT 
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FOUR 
t6-lllT 

CAPTURE 
LATCHES 

DATA 
MEMORY 

256x8 RAM 

T2 
ti-BIT 
TIMER/ 
EVENT 

COUNTERS 

11 

mm DJ DJ DJ 
PO Pt P2 P3 TxD RxD PS P4 CTOl-CT31 

m ALTERNATE FUNCTION OF PORT 0 m ALTERNATE FUNCTION OF PORT 3 

DJ ALTERNATE FUNCTION OF PORT t m ALTERNATE FUNCTION OF PORT 4 

m ALTERNATEFUNCTIONOFPORTZ m ALTERNATEFUHCTIONOFPORTS 
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80C562/83C562 - Single-Chip 8-Bit Microcontroller with 8-Bit AID, Capture/ 
Compare Timer, High-Speed Outputs., PWM 

FEATURES 
• 80CS1 Instruction set 

• 8k x 8 ROM expandable externally 
to 64k bytes 

• 256 x 8 RAM, expandable externally 
to 64k bytes 

•Two standard 16-blt timer/counters 

• An additional 16-blt timer/counter 
coupled to four capture registers 
and three compare registers 

BLOCK DIAGRAM 

• Capable of producing eight syn
chronized, timed outputs 

• A 8-blt ADC with eight multiplexed 
analog Inputs 

• Two 8-blt resolution, pulse width 
modulated outputs 

• Five 8-bit 1/0 ports plus one 8-blt 
Input port shared with analog in
puts 

• Full-duplex UART compatible with 
the standard 80CS1 

• On-chip watchdog timer 

• Three temperature ranges 

- o to +70°C 

- -40 to +85°C 

- -40 to + 125°C 

TD T1 l'WUli l'Wlll AVss AVREF ADC0-7 SDA SCL 

• + m m Yoo Vss AVoo STADC 
________ , _________ !_ _________ -- --- --
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80C652/83C652/87C652 - CMOS Single-Chip, 8-Bit Microcontroller 
FEATURES 
• 80C51 central processing unit 

• 8k X 8 ROM expandable externally 
to 64k bytes (87C652 EPROM Is not 
expandable) 

• 256 X 8 RAM, expandable externally 
to 64k bytes 

BLOCK DIAGRAM 
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REFERENCE 
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•Two standard 16-blt timer/counters 

• Four 8-bit 1/0 ports 

• Power control modes 
- Idle mode 
- Power-down mode 

• Five package styles 
• 12C-bus serlal 1/0 port with byte 

oriented master and slave. func
tions • Extended temperature ranges 

• Full-duplex UART facilities • OTP package available 

DATA 
MEMORY 

(256x8RAM) 

PROGRAMMABLE l/O 

PARALLEL PORTS, 
ADDRESS/DATA BUS 

ANDl/OPINS 

COUNTERS 

TO T1 

1W01&-BIT 
TllEA/EVENT 
COUNTERS 

PROG SERIAL PORT 
FULL DUPLEX UART 

SYNCHRONOUS SHFT 

SERIAL IN SERIAL OUT 

SHARED WITH 
PORT3 

SDjSHARED 
11C SERIAL 110 WITH 

SCL PORT 1 
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83C654/87C654 - CMOS Single-Chip, 8-Bit Microcontroller 

FEATURES 
9 80C51 central processing unit 

• 16k X 8 ROM expandable externally 
to 64k bytes 

•Two standard 16-blt timer/counters 

• Four 8-blt 1/0 ports 

• Power control inodes 
- Idle mode 
- Power-down mode 

• Five package styles 

• 256 X 8 RAM, expandable externally 
to 64k bytes · 

• 12C-bus serial 110 port with byte 
oriented master and slave func
tions • Extended temperature ranges 

BLOCK DIAGRAM 

FREQUENCY 
REFERENCE 
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• Full-duplex UART facllltles • OTP package available 
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83C751 /87C751 - CMOS Single-Chip 8-Bit Microcontroller 

FEATURES • 64x8 RAM 
• BOC51 based architecture 

• Wide oscillator frequency range 

•Low power consumption: • 16-blt auto reloadable counter/timer 
• Inter-Integrated Circuit (12C) serial 

bus Interface 

• Small package sizes 
- 24-pln DIP (300 mll "skinny DIP") 

- Normal operation: less than 
11mA @SV, 12MHz 

- Idle mode 
- Power-down mode 

• Fixed-rate timer 

• Boolean processor 

• CMOS and TTL compatible 

- 28-pln PLCC 

• 87C751 avallable In erasable quartz 
lld or one-time programmable 
plastlc packages 

• 2k x 8 ROM (83C751) 
2k x 8 EPROM (87C751) 

•Well suited for loglc replacement, 
consumer and Industrial 
applications 

BLOCK DIAGRAM 
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83C752/87C752 - CMOS Single-Chip 8-Bit Microcontroller with A/D, PWM 

FEATURES 
• Available In erasable quartz lid or 

One-Time Programmable plastic 
packages 

• 80C51 based architecture 

• Inter-Integrated Circuit (12C) serial 
bus interface 

•Small package sizes 
• 28-pln DIP 
• 28-pin PLCC 

BLOCK DIAGRAM 

• Wide oscillator frequency range 

• Low power consumption: 
- Normal operation: less than 

11mA@ 5V, 12MHz 

- Idle mode 
- Power-down mode 

• 2k x 8 ROM (83C752) 
EPROM (87C752) 

•64x8RAM 

• 16-blt auto reloadable counter/timer 

• 5-channel 8-blt AID converter 

• 8-blt PWM output/timer 

• Fixed-rate timer 

• Boolean processor 

• CMOS and TTL compatible 

•Well suited for !ogle replacement, 
consumer and Industrial 
applications 
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80C/83C851 - CMOS Single-Chip, 8-Bit Microcontroller w/ On-Chip EEPROM 

FEATURES 
• 80C51 based architecture 

• 4kx8ROM 
128x 8 RAM 

- Two 16-blt counter/timers 
- Full duplex serlal channel 

- Boolean processor 

• Non-volatlle 256 x 8-blt EEPROM 
(electrlcally erasable programmable 
read only memory) 

BLOCK DIAGRAM 
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(8Kx8ROM) 
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CONTROL 

- On-chip voltage multlpller for 
erase/write 

- 10,000 erase/write cycles per byte 
10 years non-volatlle data 
retention 
Infinite number of read cycles 

User selectable security mode 
Block erase capability 

• Mask-programmable ROM code 
protection 

DATA 
MEMORY 

(256x8 RAM) 

COUNTERS 
' 

TO 

TW01fi..lllT 
TIMER/EVENT 
COUNTERS 

• Memory addressing capability 
• 64k ROM and 64k RAM 

• Power control modes: 
- Idle mode 
- Power-down mode 

• CMOS and TTL compatible 

• 1.2 to 12MHz 

• TWo temperature ranges 

• Three package styles 
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PCD3346- Single Chip 8-Bit Microcontroller 

FEATURES 

• 8-blt CPU, ROM, EEPROM, RAM, 1/0 
In a slngle 28-lead OIL or SO 
package 

• 4K ROM bytes 

• 128 RAM bytes 

• 256 bytes EEPROM 

• 20 quasl-bldlrectlonal 110 port llnes 

• 2 x 8-blt programmable timers 

• 1\No test Inputs: one of which Is 
also the external Interrupt Input 
(CE/TO) 

Signetics 

• Slngle-levelveetored Interrupts: 
external, tlemr/event counter, serial 
1/0 data via an existing port llne 
and clock via a dedicated llne) 

•Clock frequency 450kHz to 10MHz 

• Over 80 Instructions (based on 
MAB8048) all of 1 or 2 cycles 

• Slngle supply voltage from 2.5Y to 
6.0Y . 

• STOP and IDLE mode 

• On-chip osclllator with output drive 
capability for perlpharals (e.g. 
PCD3312 DTMF generator) 

• lndlvldual mask configuration of all 
port llnas for: pull-up, push-pull or 
open drain 

• Power-on-reset circuit and low 
supply voltage detection 

• lndlvldual mask selection of resat 
state for all ports 

• Operating temperature range: -25 
to +'70°C 

PHILIPS 
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TDA8703/TDA8703T - 8-Bi.t High-Speed Analog-to-Digital Converter 

FEATURES 
• 8-bit resolution ' 

• Sampling rate up to 40MHz 

• High signal-to-noise ratio over a 
large analog Input frequency range 
(7.1 effective bits at 4.43MHz 
full-scale input) 

• Binary or two's complement 3-state 
TTL outputs 

BLOCK DIAGRAM 

VccA 

7 

STABILIZER 

DEC 5 

~ l-VR_T+'9'-+-----I 

100nF 

YI 8 

• Overflow/underflow 3-state TTL 
output 

• TTL compatible digital Inputs 

• Low-level AC clock Input signal 
allowed 

• Power dissipation only 290mW 
(typical) 

• Low analog Input capacitance, no 
buffer amplifier required 

• No sample and hold circuit required 

• Internal reference voltage generator 

CLOCK INPUTS 

~ 
CLK 

16 

CLOCK DRIVER 

ci:x VccD TC CE 

17 18 

TDA8703 
TDA8703T 

21 22 

MSB 

ANALOGUE-TO. LATCHES TTL 
OUTPUTS 

DATA OUTPUTS 

~ l-vR_B+-4'--'----

100nF 

Signetics 

3626 

DIGITAL CONVERTER 

3 20 

AGND DGND 

OVERFLOW/ 
UNDERFLOW 

LATCH 

TTL 
OUTPUT 

LSB 

.____..,11u.....- OVERFLOW/UNDERFLOW 
OUTPUT 

PHILIPS 
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Video Digital Signal Processing Chip Set 

FEATURES 
• All operations based upon a 

sampling frequency of 13.SMHz 
providing: full adaptablllty to all 
transmission standards capability 
for memory-based features 

• Separate chormlnance and 
luminance Input (VIC) 

• eves Input for standard 
appllcatlon 

• eves throughput capablllty for 
SECAM appllcatlon 

BLOCK DIAGRAM 

Video 
lnpula 

TDA8708 

• Luminance signal processing for all 
TV standards (PAL, NTSC, SECAM, 
e/W) 

• Horizontal and vertical sync 
detection for all standards 

• Chromlnance signal processing for 
all quadrature amplitude modulated 
color-carrier slgnals 

• Requires only one crystal 

SAA9060 aource 
~ 

SAAll051 718-bit 

2 

3 

Signetics 

gain 
control, 

and 
AID 

SAA9057 
Clod< 

Generator 

llemod Enhance 
and RAM Video 

Dacode Proceeaor 
DIA 

• 12C bus controlled 

• User-programmable aperture 
correction (horizontal peaking) 

• Compatible with memory-based 
features (line-locked clock) 

• Cross-color reduction by 
chromlnance comb-fllterlng (NTSC) 

• Wide range hue control 

u 

v 

R 

G 

B 

R 
TDA4680 

RGB G 
Video 

Proceuor B 
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TOA 7052 - 1 Watt Low Voltage Audio Power Amplifier 

FEATURES LOGIC DIAGRAM 
• No external components 

• No switch-on or switch-off clicks 

• Good overall stability TDA7052 

• Low power consumption 

• No external heatslnk rquired 

• Short-circuit proof 

Signetics 

PHILIPS 
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SCC68070 - 16-Bit Integrated Microprocessor 
FEATURES 
• CMOS technology 

• 32-blt Internal structure 

• Enhanced bus error handling 

• 4 decoded Interrupt Inputs 

• 2 programmable Interrupt Inputs 

• Decoded Interrupt acknowledge 

• Bullt-ln clock generator - maximum 
30MHz cryatel 

•On-chip MMU; supporting vlrtual 
memory 

BLOCK DIAGRAM 

HALTN 
RESETN BERAN 

• 2-channel DMA controller 

• 12c .. rlal bus Interface 

• 16-blt timer/counter 

• lWo 16-blt match/count/capture 
register a 

• Fully 68000 object code compatlbl• 

• Bus Interface slmllar to 68000 

• 56 powerfUI Instruction types 

• 5 basic data types 

• 16Mbyte addressing range 

• 14 addressing modes 

• Memory mapped 1/0 

• Vectored and auto-vectored Inter
rupts 

• 7 Internal Interrupt levels 

• Maximum Internal clock frequency: 
15MHz 

• 84-pln PLCC package 

t--~~~~-'--'-~~~~~__J~T~NSPARENTMOoE~------'---"-" 

CPU 

NllN ---''----

•• 

XTAU 

XTAU 

CKOUT 

Signetics 

©IC MASTER 1991 

INTERRUPT 
HA-.R 

TIMERS 

CLOCK 

XCK1 

---~/ ------

UART 
INTERFACE 

INTERNAL BUS 

PC 
INTERFACE 

AID TxD CTSN RTSN SCL so• 

MMU 

DMA1 

ARBITRATION 
AND 

CONTROL 

BAH, 
BGN 
BGACKN 
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PCD8584 - 12c.eus Controller 

FEATURES 
• Parallel-bus/PC-bus protocol 

converter 

• Compatible with moat parallel-bus 
processors Including MAB8049, 
MAB8051, SCN68000 and ZSO 

PCD8584 - BLOCK DIAGRAM 

SOA 2 DIGITAL 
ALTER 

DATA 
CONTROL 

PCD8584 

SCL • DIGITAL 
ALTER 

SCLCONTROL 

CLOCK PRESCALER 
SCL MULTIPLEXER 
BUS BUSY LOGIC 
ARBITRATION LOGIC 

...._, 

11 

RESET I 
STllOllE 

17 

• Automatic selection of bus 
Interface 

• Programmable Interrupt vector 

• Multi-master capablllty 

• 12C-bus monitor mode 

087 086 085 084 083 082 

15 14 13 12 11 

BUS BUFFER 

MSB 

DATA SHIFT REGISTER SO 
AND READ BUFFER 

I 

COMPARATOR SO, SO' 

x 
OWN ADDRESS SO' 

INTERRUPT I/ECTOR S3 

CLOCK REGISTER S2 

S24 S23 S22 

CONTROL STATUS I REGISTER 81 

ESO ES1 ES2 ENI STA 

PIN STS AAS 

11 16 

AO WR(RIW) 

( ) • Indicates the SCNSBOOO pin name designations 
X • Don'! care 

Signetics 

• Long-distance mode 

• Operating supply voltage 4.5 to 
5.SV 

• Operating temperature range -20 to 
70°C 

081 

S21 

STO 

LAB 

20 

... 
91 

LSB 

.,. 
SCL 

ACK 
wrlle only 

~adv.'lly 

B1J 

REGISTER CONTROL 
BUS BUFFER CONTROL 
INTERRUPT CONTROL 
RESETfSTROBE CONTROL 

IRT CLK 
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PCF8578 - LCD Row/Column Driver for Dot Matrix Graphic Displays 

FEATURES 
• Single chip LCD controller/driver 

• Sblnd-eloM or may be u•d with 
up to 32 PCF8579a (40,960 dots 
poulble 

• 40 driver outputs, configurable as 
3218, 24116, 16/24 or 8132 rowa/ 
columns 

• Selectable multlplex rates; 1 :8, 
1:16, 1 :24 or 1 :32 

• Externally ulectable bias 
configuration, 5 or 6 levels 

• 1280-blt RAM for display data 
storage and scratch pad 

BLOCK DIAGRAM 

•oo 
•• 10 

•• •• •• 
VLCD 

llST 

• .,. -+'---+--<! 

Signetics 

• Dlsplay memory bank switching 

• Auto-Incremented data io,dlng 
acrou hardware aubaddreu 
boundarlH (with PCF8579) 

• ProvldH dlaplay synchronization 
for PCF8579 

• On-chip oaclllator, requires only 1 
external resistor 

• Power-on re•t blanks display 

• Logic voltage .upply range 2.SV to 
6.0V 

• Maximum LCD supply voltage IV 

. ...., .. 
AUC31..f.llCI 

A1-• 
..... 

AOW/COLUMN 
DRIVERS 

(1) 

• Low power consumption 

• PC-bus Interface 

• TIUCMOS compatlble 

• Compatlble with most mlcrocon
trollera 

• Optimized pinning for single plane 
wiring In multiple device appllca· 
tlona (with PCF8579) 

• Space saving 56-lead plastlc 
mini-pack 

• Compatlble with chip-on-glass 
technology 

DISPLAY 
DECODE.A 

PCF8578 

(1) LCD voltage tevefe, al ohr ... DC .. aper•• attoglc lelllllm ... 

PHILIPS 
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PCF8579 - LCD Row/Column Driver for Dot Matrix Graphic Displays 

FEATURES 
• LCD column driver 

• Used In conjunction with the 
PCF8578, this device forms part of 
a chip set capable of driving up to 
40,960 dots 

• 40 column outputs 

• Selectable multlplex rates; 1 :8, 
1:16,1 :24 or 1 :32 

• Externally selectable bias 
configuration, 5 or 6 levels 

• Easlly cascadable for large 
appllcatlons (up to 32 devices) 

BLOCK DIAGRAM 

Yoo 

v, 

•• 
VLCD 

TEST 

•ss 

12 

,. 
15 

16 

POWER-ON 
RESET 

A3--l-'"----f---j 
A2--l-''---f---j 
A1 -+-1"'-D --+------j 
AO -+-1,_,__1 --+------j 

SCL -+"------>! 
INPUT 

ALTERS 

13 

Signetics 

• 1280-blt RAM for dlsplay data 
storage 

• Display memory bank switching 

• Auto-Incremented data loadlng 
across hardware subaddreas 
boundaries 

• Power-on reset blanks display 

• Logic voltage supply range 2.SV to 
6.0V 

• Maximum LCD supply voltage 9V 

• Low power consumption 

en-co 

17 ... 

11> 

COLUMN 
DRtVERS 

• 12c-bus Interface 

• TILJCMOS compatlble 

• Compatible with most 
mlcrocontrollers 

• Optimized pinning for slngle plane 
wiring In multlple device 
appllcatlons 

• Space saving 56-lead plastic 
mini-pack 

• Compatlble with chip-on-glass 
technology 

DISPLAY 
DECODER 

PCF8579 

(1) LCD vottaoe tevel•, all olMr blocks operate at logic levels 

SAO 
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PLUS16R8D/-7 SERIES- Pal®-Type Devices 16L8, 16R8, 16R6, 16R4 

DESCRIPTION 
The Signetics PLUS 16XX family consists 
of ultra high-speed 7.5ns and 10ns 
versions of Series 20 PAL devices. 

The PLUS16XX family is 100% functional 
and pin-compatible with the 16L8, 16R8, 
16R6, and 16R4 Series devices. 

The sum of products (AND-OR) architec
ture is ex>mprised of 64 programmable 
AND gates and 8 fixed OR gates. Multiple 
bidirectional pins provide variable input/ 
output pin ratios. Individual 3-State ex>n
trol of an outputs and registers with 
feedback (RS, R6, R4) is also provided. 
Proprietary designs can be protected by 
programming the security fuse. 

The PLUS16R8, R6, and R4 have 0-type 
flip-flops which are loaded on the 
Low-to-High transition of the clock input. 

In order to facilitate state machine design 
and testing, a power-up reset function has 

PIN CONFIGURATIONS 
PLUS16R6 

PLUS16R6 

been inex>rporated into these devices to 
reset all internal registers to active-Low 
after a specttic period of time. 

The Signetics State-of-the-Art oxide 
isolation Bipolar fabrication process is 
employed to achieve high-performance 
operation. 

The PLUS16XX family of devices are field 
programmable, enabling the user to 
quickly generate custom patterns using 
standard programming equipment. See 
the programmer chart for qualified pro
grammers. 

The AMAZE software package from 
Signetics supports easy design entry for 
the PLUS16XX series as well as other 
PLO devices from Signetics. The 
PLUS16XX series are also supported by 
other standard CAD tools for PAL-type 
devices. 

PLUS16R4 PLUS16L8 

PLUS16R4 PLUS16L8 

la GNO 19 0o 81 

®PAL II • Ngist•rwd Ir ........ al Monolllhlc MemorieS, Inc .•• wholly owned 1ub51dialy al Advanced Micro Devices, Inc. 

Signetics 

FEATURES 
• Ultra high-speed 

- tPO = 7.Sns and fMAx = 74MHz for 
the PLUS16R8-7 Serles 

- tPO = 10ns and fuAx = 60 MHz for 
the PLUS16R8D Serles 

• 100% functionally and pin-for-pin 
compatible with Industry standard 
20-pln PAL ICs 

• Power-up reset function to enhance 
state machine design and testabil
ity 

• Design support provided via 
AMAZE and other CAD tools for 
Serles 20 PAL devices 

• Field-programmable on Industry 
standard programmers 

• Security fuse 

• Individual 3-State control of all 
outputs 

PLUS16R8 

PLUS16R8 

PHILIPS 
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PLUS20R80/-7 SERIES- Pal®-Type Devices 20L8, 20R8, 20R6, 20R4 

DESCRIPTION 
The Signetics PLUS20XX family consists 
of ultra high-speed 7.Sns and 10ns ver
sions of Series 24 PAL devices. 

The PLUS20XX family is 100% functional 
and pin-compatible with the 20L8, 20R8, 
20R6, and 20R4 Series devices. 

The sum of products (AND-OR) architec
ture is comprised of 64 AND gates and 8 
fixed OR gates. Multiple bidirectional pins 
provide variable input/output pin ratios. In
dividual 3-State control of all outputs and 
registers with feedback (RS, R6, R4) is 
also provided. Proprietary designs can be 
protected by programming the security 
fuse. 

The PLUS20R8, R6, and R4 have D-type 
flip-flops which are loaded on the 
Low-to-High transition of the clock input. 

In order to facilitate state machine design 
and testing, a power-up reset function has 

PIN CONFIGURATIONS 

PLUS20L8 

PLUS20L8 

r.Lr'-'".....,,=5?'---i!-U.. •• .. 

been incorporated into these devices to 
reset all internal registers to active-Low 
after a specific period of time. 

The Signetics · State-of-the-Art oxide 
isolation Bipolar fabrication process is 
employed to achieve high-performance 
operation. 

The PLUS20XX family of devices are field 
programmable, enabling the user to 
quickly generate custom patterns using 
standard programming equipment. See 
the programmer chart for qualified 
programmers. 

The AMAZE software package from 
Signetics supports easy design entry for 
the PLUS20XX series as well as other 
PLO devices from Signetics. The 
PLUS20XX series are also supported by 
other standard CAD tools for PAL-type 
devices. 

PLUS20R8 PLUS20R6, 

PLUS20R8 PLUS20R6 

19 19 GNDNC OE 110 0o 

®PAL ii A 191!iller8d tradamark cl Monolthlc MerMries. Inc., a wholly-* aubllldiary cl AdvlWlced Micro o.vi-, Inc. 

Signetics 

FEATURES 
• Ultra high-speed 

- tPD = 7.Sns and fMAx = 74MHz for 
the PLUS20R8-7 Serles 

- tPD = 1 Ons and fMAx = 60 MHz for 
the PLUS20R8D Serles 

• 100% functionally and pin-for-pin 
compatible with Industry standard 
24-pln PAL ICs 

• Power-up reset function to enhance 
state machine design and 
testablllty 

• Design support provided via 
AMAZE and other CAD tools for 
Series 24 PAL devices 

• Field-programmable on Industry 
standard programmers 

• Security fuse 

• Individual 3-State control of all 
outputs 

PLUS20R4 

PLUS20R4 

PHILIPS 
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PLC18V8Z35/ 
PLC18V8ZI 

DESCRIPTION 
The PLC18VBZ is a universal PAL-type 
device featuring high performance and 
virtually zero-standby power for power 
sensitive applications. It is a reliable and 
user-configurable substitute for discrete 
TTUCMOS logic. While compatible with 
TTL and HCT logic, the PLC1 BVBZ can 
also replace HC logic over the Vee range 
of 4.5 to 5.5V. 

The PLC1BV8Z is a two-level logic ele
ment comprised of 10 inputs, 74 AND 
gates (product terms) and 8 output Macro 
cells. 

FEATURES 
• 20-pln Universal Programmable 

Array Logic 

• Virtually Zer~tandby~ower 

• Functional replacement for 
Serles 20 PAL devices 
- IOl.= 24mA 

• Hlgh~erformanca CMOS EPROM 
call technology 
- Erasable 
- Reconfigurable 
- 100% testable 

• 35ns Maximum propagation delay, 
40ns Industrial 

• Up to 18 Inputs and 8 Input/output 
macro cells 

• Programmable output polarity 

• Power-up reset on all registers 

• Register Preload capability 

•Synchronous Preset/Asynchronous 
Reset 

• Design support provided using 
AMAZE software development 
package and other CAD tools for 
PLDs 

Zero Standby Power 
Universal PAL ®-type Devices 
Slgnetlcs Programmable Logic 

Each output features an "Output Macro 
Cell" which can be individually configured 
as a dedicated input, a combinatorial out
put, or a registered output with internal 
feedback. As a result, the PLC18V8Z is 
capable of emulating all common 20-pin 
PAL devices to reduce documentation, in
ventory, and manufacturing costs. 

A power-up reset function and a Register 
Preload function have been incorporated 
in the PLC18V8Z architecture to facilitate 
state machine design and testing. 

• Available In 300mll-wlde DIP with 
quartz window, plastic DIP (OTP) or 
PLCC (OTP) 

APPLICATIONS 
• Battery powered Instruments 

PIN CONFIGURATIONS 

N and FA PackllgH 

N-P•aatic 
FA .. C.ramic with Oual1z Window 

lfGNOltfFoF1 

"' A .. P•tic leaded Chip cam.t" 

With a standby current of less than 1 OOµA 
and active power consumption of 1.5mA/ 
MHz, the PLC18V8Z is ideally suited for 
power sensitive applications in battery op
erated/backed portable instruments and 
computers. 

The PLC1 BVBZ is also processed to in
dustrial requirements for operation over 
an extended temperature range of -40°C 
to +85°C and supply voltage of 4.5V to 
5.5V. 

Ordering information can be found in the 
Ordering Information table. 

• Laptop and pocket computers 

• Industrial control 

• Medical Instruments 

• Portable communications 
equipment 

FUNCTIONAL DIAGRAM 

®PAL 18 a regiltered trademalk al Monolithic Memories, Inc., a wholly owned subsidiary of Advanced Micro Devices, Inc. 
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PLHS502 

DESCRIPTION 
The Signetics PML family of PLOs 
provides the capability to create fast and 
cost effective solutions for a number of 
microprocessor interface and control 
applications. PML incorporates the 
unique feature of a programmable NANO 
structure as the basis of its architecture. 

The PLHS502 is a high-density Bipolar 
Programmable Macro Logic Device. The 
folded NANO array combined with em
bedded 110 flip-flops allows for both tim
ing control, wide decoders, multiplexers, 
and system input and output bus latches 
to be combined onto one device. 

FEATURES 
• Programmable Macro Logic 

• Full connectivity 

• Delay per Internal NANO 
function = 6.5ns 

~ • Maximum operating 
g_ frequency = 40MHz (Internal fllp-
E flop) 
0 
() 
(/) 

g 
::c a.. 
<n 
0 

~ 
r:: 
Cl 

U5 

• SNAP development system eases 
design 
- Supports third-party schematic 

entry formats 
- Macro library 
- Versatile netllst format for design 

portablllty 
- Logic, timing, and fault simula

tion 

• lTL compatible 

• Power dissipation = 1.6W 

• Security fuse allows protection of 
proprietary designs 

• Testable In unprogrammed state 

Signetics 

Programmable Macro Logic 
Slgnetlcs Programmable Logic 

ARCHITECTURE 
The core of the PLHS502 is a program
mable fuse array of 64 NANO gates and 
16 buried flip-flops. The output of each 
gate and flip-flop folds back upon itself 
and all other NANO gates and flip-flops. In 
this manner, full connectivity of all logic 
functions is achieved in the PLHS502. 
Any logic function can be created within 
the core of the device without wasting 
valuable 110 pins. Furthermore, a speed 
advantage is acquired by implementing 
multi-level logic within a fast internal core 
without incurring any delays from the l/O 
buffers. 

STRUCTURE 
• NANO gate based architecture 

- 64 foldback NANO terms 

• 80 additional logic terms 

• 128 Inputs per logic term 

• 20 dedicated Inputs 

• 4 programmable Input/clock Inputs 

• 8 Independent clocks 

- 4 from Input/clock pins 

- 4 from NANO array 

• 8 bldlrectlonal I/Os 

• 16 dedicated outputs 

- 8 actlv ... Hlgh outputs 

- 4 ouJputs with programmable po-
larity 

- 4 3-State outputs with program
mable polarity 

• 16 burled fllp-flops 

-80type 

-BS-Rtype 

DESIGN SECURITY 
The PLHS502 has a programmable secu
rity fuse that controls the access to the 
data programmed in the device. By using 
this programmable feature, proprietary 
designs implemented in the device cannot 
be copied or retrieved. 

PLHS502 FUNCTIONAL 
BLOCK DIAGRAM 

PHILIPS 
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PML2552 

FEATURES 
• Full connectivity 

e ScantHt 

• Power down mode 

• Power on re .. t 

• 100% testable 

STRUCTURE 
• 258 Inputs per NANO gate 

• 112 possible foldback NANO gates: 
- M Internal NANO 
- 18 from the llO macros 

• 114 addldonal logic terms 

• 53 po .. tble Inputs 
- 2t dedicated Inputs 
- 24 bldlrectlon l/Oa 

• 24 bidirectional pine 

• 52 fllp-llop• 

• 24 poaalble output• (8 with 
programmable polarity) 

• 21 Independent clocks 

• 20 Burled JK-type fllp-flopa with fold
back (JKFFa): 
- 10 JKFFa with OM shared pre .. t sig

nal and OM shared clocked signal 
originating from the clock array. 

- 10 JKFFa with 10 Independent clock 
signal• originating from the clock 
array and 10 Independent clear sig
nals 

• Bypaasable Input 0-type flip-flop 
(Dffa)/Comblnatorlal Inputs: 
- 16 Dffa/comblnatorlal lnputa 
- Offs clocked In two groups of eight 
- Offs not bypaaaed In unprogrammed 

state 

Signetics 

Programmable Macro Logic 
Preliminary Specification 

• Hlgh--Speed and Standard veralona - Logic, timing, and fault slmulatlon 

• SNAP development system • TTL compatible 

- Supports third-party schematic entry • Power.dissipation (TTL)= 630mW 
formate 

_ Macro library • Power dissipation (CMOS) = 52SmW 

- Veraatlle netllat format for design por- • Security fuse 
tablllty 

• lnputslbypaaaable D-type flip-flop out
puts/foldback NANO gates: 
- 16 output Dffs/comblnatorlal Inputs/ 

outputs 
- Offs clocked In two groups of eight 
- Offs not bypaaaed In unprogrammed 

state 
- The OFF can be used as an Internal 

OFF or an Internal foldback NANO 
gate. 

• Combinatorial Inputs: 

- 9 dedicated Inputs to the NANO array 

- 3 Inputs optional to NANO array and/ 
or clock array 

- 1 Input optional to NANO array and/or 
clock array, and/or clock of Input D 
Fllp-Flopa (Group B) 

•Separate clock array: 

- Separate clock array for JKFF• clock 
Inputs 

- 4 Inputs to clock array originate from 
NANO array 

- 4 Inputs directly from Input pins 

- 10 Inputs from Q outputs of JKFFs 
with clear 

• Dedicated clocks: 

- One dedicated clock for Input Offs 
(Group A) 

- Two dedicated clocks for output Offs 

•Scan test feature: 

- Scan chain Is Implemented through 
the 20 burled JKFfs and 16 Offs 

- Pins SCI, SCM, and CKE1 are used to 
operate the scan test 

• Power down mode 

- Dedicated pin (PD) freezes the circuit 
when brought to logic "1". The circuit 
remains In the same state prior to the 
loglc "O" to logic "1" transition of the 
"PO" pin. 

- When In the power down mode, the 
SCI pin acts as the 3--State pin for the 
24 outputs. 

•Power on reset: 

- All fllp-flops (16 Input Offs, 20 bu
rled JKFFs, and 16 output Offs) are 
reset to logic "O" after power on. 

PROPAGATION DELAYS 
• Delay per Internal NANO gate 

= 12na (typ) 
= 1Sns (typ) 

• Maximum operating frequency 
(Internal flip-flops) 
= SOMHz (High-Speed) 
= 33MHz (Standard) 

PHILIPS 
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PLUS405-37 I 
-45 
Application Specific Products · 
•Series 28 

DESCRIPTION 
The PLUS405 devices are bipolar, pro
grammable state machines of the Mealy 
type. Both the AND and the OR array 
are user-programmable. All 64 AND 
gates are connected to the 16 external 
dedicated inputs (lo -1 15) and to the 
feedback paths of the 8 on-chip State 
Registers (Opo - Op7). Two complement 
arrays support complex IF-THEN-ELSE 
state transitions with a single product 
term (input variables C0, C1). 

All state transition terms can include 
True, False and Don't Care states of the 
controlling state variables. All AND 
gates are merged into the programma
ble OR array to issue the next-state and 

Field-Programmable Logic 
Sequencers (16 x 64 x 8) 
Signetics Programmable Logic 
Product Specification 

next-output commands to their respec
tive registers. Because the OR array is 
programmable, any one or all of the 64 
transition terms can be connected to any 
or all of the State and Output Registers. 

All state (Opo - Qp7 ) and output 
(OFo - QF7) registers are edge-triggered, 
clocked J-K flip-flops, with Asynchro
nous Preset and Reset options. The 
PLUS405 architecture provides the add
ed flexibility of the J-K toggle function 
which is indeterminate on S-R flip-flops. 
Each register may be individually pro
grammed such that a specific Preset
Reset pattern is initialized when the 
initialization pin is raised to a logic level 
"1 ". This feature allows the state ma-

chine to be asynchronously initialized to 
known internal state and output condi
tions prior to proceeding through a se
quence of state transitions. Upon power
up, all registers are unconditionally pre
set to "1 ". If desired, the initialization 
input pin (INIT) can be converted to an 
Output Enable (OE) function as an addi
tional user-programmable feature. 

Availability of two user-programmable 
clocks allows the user to design two 
independently clocked state machine 
functions consisting of four state and 
four output bits each. 

Order codes are listed in the Ordering 
Information Table. 

.$ FEATURES • "On-chip" diagnostic test mode 
features for access to state and 
output registers 

FUNCTIONAL DIAGRAM 
c: 
(]) 
c: 
8. 
E 
0 
() 

--~ 

• 50 and 58.8MHz clock rates 
• fMAX = 37 and 45MHz 

(1/(t1s1 + tcK01) 
• Functional superset of PLS 105/ 

105A 

... .. .......................... 

• 950mW power dissipation (typ.) 
• TTL compatible 
• J-K or S·R flip-flop functions 

• Field·p~ogrammable (Ti-W fusible 
~ link) 

• Automatic "Hold" states 
• 3-State outputs 

(ii 
u 
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• 16 input variables 
• 8 output functions 
• 64 transition terms 
• 8-bit State Register 
• 8-bit Output Register 
• 2 transition Complement Array 

terms 
• Multiple clocks• 
• Programmable Asynchronous 

Initialization or Output Enable 
• Power-on preset of all registers 

to "1" 

APPLICATIONS 
• Interface protocols 
• Sequence detectors 
• Peripheral eontrollers 
• Timing generators 
• Sequential circuits 
• Elevator controllers 
• Security locking systems 
•Counters 
• Shift registers 

• Refer to AC Specifications for clock and operating frequencies when using multiple clocks. 

January 23, 1989 

Signetics 
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PLC415-16 

DESCRIPTION 
The PLC415-16 PLO is a CMOS Program
mable Logic Sequencer of the Mealy type. The 
PLC415-16 is a pin-for-pin compatible, func
tional superset of the PLS105and PLUS405 Bi
polar Programmable Logic Sequencer devices. 

The PLC415 is ideally suited for high density, 
power sensitive controller functions. The Power 
Down feature provides true CMOS standby 

power levels of less than 1ooµA. The EPROM
based process technology supports operating 
frequencies of 16 to 20MHz. The PLC415-16 
has been designed to accept both CMOS and 

FEATURES 
• Pin-for-Pin compatible, functional 

auper .. t of PLS1051A and PLUS405 
Logic Sequencer• 

• Zaro 1tandby power of le11 than 100µA 
(woratca .. ) 
- Power dlulpatlon at fMAX = 80mA 

(worat ca1e) 

• CMOS lind TTL compatible 

• Programmable Hynchronoua 
lnltlallzatlon •nd OE functions 
- Controllable from AND Array or 

external source 

• 17 Input variable• 

• 8 output function• 

• 68 Product Term• 
- 94 transition term• 
- 4 control term• 

• 8-blt State Regl1ter 

• 8-blt Output Regl1ter 

• 2 Tranaltlon Complement Array• 

• Multiple clocks 

• Olagnoatlc teat mode• features for 
accea1 to 1tate and output registers 

• Power-on preset of all registers to "1" 

• J-« ftlp-ftops 
- Automatic Hold states 

• Security Fu .. 

• Mtate outputs 

Signetics 

CMOS Programmable Logic 
Sequencer (17 x 68 x 8) 

TTL input levels to facilitate logic integration in 
almost any system environment. 

The PLC415 architecture has been tailored for 
state machine functions. Both arrays are pro
grammable, thus providing lull interc:onnect
ability. Any one or all of the 64 AND transition 
terms can be connected to any (or all) of the 8 
buried state and 8 output registers. 

Two clock sources enable the design of 2 state 
machines on one chip. The J-K flip-flops pro
vide the added flexibility of the toggle function 
which is indeterminate on S-R flip-flops. The 

APPLICATIONS 
• Interface protocols 

• Sequence detectors 

• Perlpheral controllers 

• Timing generators 

FUNCTIONAL DIAGRAM 

programmable Initialization feature supports 
asynchronous initialization of the state machine 
to any user defined pattern. Separate INITlunc
tions and Output Enable functions are controlla
ble either from the array or from an external pin. 

The unique Complement Array feature sup
ports complex ELSE transition statements with 
a single product term. The PLC415-16 has 2 
Complement Arrays which allows the user to 
design two independent complement functions. 
This is particularly useful ii two state machines 
have been implemented on one chip. 

• Sequential circuits 

• Elevator controllers 

• Security locklng systems 

•Counters 

• Shift Registers 

PIN CONFIGURATIONS 

NOTE 
N-Plaahc 

N, FA P1ck1g11 

FA. Ceramic wrth Oua~z .,;ndl)w 

APacbg11 

NOTE: 
A. Plu!!c L..ied Chop C.rlef 

IH1Hi1s •••11mrl1111rs · · ·- ·· . ,;·: · . :. ~ .:' '" .. ·' :.: · 
~,. ' . , ' ' " , ' 
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PLC42VA12 

DESCRIPTION 
The new PLC42VA 12 CMOS PLO from 
Signetics exhibits a unique combination of 
the two architectural concepts that revolu
tionized the PLO marketplace. 

The Signetics unique Output Macro Cell 
(OMC) embodies all the advantages and 
none of the disadvantages associated 
with the "V" type Output Macro Cell 
devices. This new design, combined with 

FEATURES 
• High-speed EPROM-based CMOS 

Multi-Function PLO 

- Super set of 22V10, 32VX10 and 
20RA 10 PAL® ICs 

• Two fully programmable arrays 
eliminate "P-term Depletion" 

- Up to 64 P-terms per OR function 

~ • Improved Output Macro Cell 
~ Structure 
§ - lndlvldually programmable as: 
a. * Registered Output g * Registered Input 
U * Combinatorial 110 with Burled 
(/) 

.Q.. 

:c 
Q.. 

~ 
-~ 
c: 
O> 

i:i5 

Register 

- Bypassed Registers are 100% 
functional with separate Input 
and feedback paths 

- Individual Output Enable control 
functions 

* From pin or AND array 

• Eleven clock sources 

• Register Preload and Diagnostic 
Test Mode Features 

• Security fuse 

CMOS Programmable Logic 
Sequencer(42 x 105 x 12) 

added functionality of two programmable 
arrays, represents a significant advance
ment in the configurability and efficiency of 
multi-function PLDs. 

The most significant improvement in the 
Output Macro Cell structure is the imple
mentation of the register bypass function. 
Any of the 10 J-K/D registers can be indi
vidually bypassed, thus creating a combi
natorial 110 path from the AND array to the 
output pin. Unlike other "V" type devices, 

APPLICATIONS 
• Mealy or Moore State Machines 

- Synchronous 

- Asynchronous 

• Multiple, Independent State 
Machines 

• 10-blt ripple cascade 

• Sequence recognition 

• Bus Protocol generation 

• Industrial control 

• AID Scanning 

BLOCK DIAGRAM 

the register in.the PLC42VA 12 Macro Cell 
remains fully functional as a buried regis
ter. Both the combinatorial 110 and buried 
register have separate input paths (from 
the AND array). In most V-type architec
tures, the register is lost as a resource 
when the cell is configured as a combina
torial 110. This feature provides the capa
bility to operate the buried register 
independently from the combinatorial 110. 

PIN CONFIGURATIONS 

FA •nd N Pacit•g" 

N .. P1ut1c 
FA.Ceramlcwtt~Ouart>!Winclow 

APacbge 

a5 • 105 PROGAAMltllABlE AHO ARAAY 
I 

I 
I 
I 

.. LOGIC TtAMS I tt COffTAOL TEAMS 

... ,, 
PROGAAMMABLE 

ORAAFIAY 

I 
I 
I 

PAL Is a registered trademark of Monollthlc Memories, Inc., a wholly owned subsidiary of Advanced Micro Devices, Inc. 

Signetics 
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Hearst 
Engin<Xring 
Software 

ICMASD ... IC Alternate 
Source Directory 

The all new 1991 version of the world famous 
Alternate Source Directory is now available in floppy disk form 
for your IBM XT & AT and 100% compatible personal computer with hard drive. 

The 1991 ICMASD contains the more than 180,000 listings that appear in the 
Alternate Source Directory Section contained in Volume Two of the printed version of 
the 1991 IC Master ... plus additional discontinued parts. The database includes 
complete vendor addresses and phone numbers. 

You can personalize the ICMASD for your application. The program allows you to 
add comments, up to 20 digits long, to each listing. These comments can be part 
numbers, prices, or any information specific to your needs. You may also add, delete 
and/or discontinue devices! 

For greater flexibility the base number search feature enables you to access parts by 
base number, i.e., the device number stripped of prefixes and suffixes. You don't need 
to know the manufactures codes to call up any of the alternates to these devices. 

The 1991 ICMASD is fast, convenient and very user friendly! 

Complete program documentation is included. When ordering, be sure to specify if 
you want the 1991 ICMASD on three, double-sided, double-density disks OR on one 
high-density disk. 

For immediate delivery you can order the 1991 ICMASD at $179.50* simply by 
charging your Visa or MasterCard credit card. To place your order or for more 
information, call or write: 

Marie Botta 
Hearst Business Communications 
645 Stewart Avenue 
Garden City, New York 11530 
516-227-1314 • Fax: 516-227-1901 

* Please add sales tax in NY, MA, IL, and CA. Prices valid in USA only. 
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SILICON 
GENERAL 
LINEAR INTEGRATED CIRCUITS 

SWITCHING REGULATOR CONTROL 1.C.'s 

Voltage Mode PWM's 
SG1524/2524/3524 
SG15248/25248/35248 
SG 1525N2525N3525A 
SG1526/2526/3526 
SG15268/25268/35268 
SG1527 N2527 N3527 A 
SG1529/2529/3529 
SG1840/2840/3840 

Current Mode PWM's 
SG1528/2528/3528 
SG1530/2530/3530 
SG1825/2825/3825 
SG1842/2842/3842 
SG1843/2843/3843 
SG1844/2844/3844 
SG1845/2845/3845 
SG1846/2846/3846 
SG1847/2847/3847 

POWER SUPPLY SUPPORT FUNCTIONS 

Protection Circuits 
SG1542/2542/3542 
SG1543/2543/3543 
SG1544/2544/3544 
SG1548/2548/3548 
SG1549/2549/3549 
SG3523N3423A 
SG3523/3423 

Magnetic Amplifier Controllers 
SG1557 /2557 /3557 
SG1559/2559/3559 
SG1560/2560/3560 

Off Line Start-Up Controller 
SG1540/2540/3540 

VOLTAGE REGULATORS 

Positive Adjustable 
SG 105/205/305/305A 
SGl 17/217/317 
SG117N217N317A 
SG117HV/217HV/317HV 
SG117AHV/217AHV/317AHV 
SG 138/238/338 
SG138N238N338A 
SG 150/250/350 
SG150N250N350A 
SG723/723C 
SG 1532/2532/3532 

Negative Adjustable 
SG104/204/304 
SG137/237/337 
SG137N237N337A 

Dual Tracking Adjustable 
SG 1502/2502/3502 

PRODUCT SELECTION GUIDE 

Dual Tracking Fixed 
SG1501 N2501 N3501 N4501 
SG 1568/1468 

Positive Fixed Voltage 
SG109/209/309 
SG140/340-5 
SG140N340A-5 
SG140/340-6 
SG140/340-8 
SG140/340-12 
SG 140N340A-12 
SG140/340-15 
SG 140N340A-15 
SG 140/340-18 
SG 140/340-20 
SG7805/7805C/7805A/7805AC 
SG7806/7806C/7806A/7806AC 
SG7808/7808C/7808A/7808AC 
SG7812/7812C/7812A/7812AC 
SG7815/7815C/7815A/7815AC 
SG7818/7818C/7818A/7818AC 
SG7820/7820C/7820N7820AC 
SG7824/7824C/7824N7824AC 

Negative Fixed Voltage 
SG120/320-5 
SG120N320A-5 
SG120/320-5.2 
SG120/320-8 
SG120/320-12 
SG120N320A-12 
SG120/320-15 
SG120N320A-15 
SG120/320-18 
SG120/320-20 
SG7905/7905C/7905A/7905AC 
SG7905.2/7905.2C 
SG7905.2A/7905.2AC 
SG7908/7908C/7908A/7908AC 
SG7912/7912C/7912N7912AC 
SG7915/7915C/7915N7915AC 
SG7918/7918C/7918N7918AC 
SG7920/7920C/7920N7920AC 

Low Dropout Regulators 
SG29055/29055A 
SG29085/29085A 
SG29125/29125A 

Voltage Reference Circuits 
SG103-1.8 
SG103-2.0 
SG103-2.2 
SG103-2.4 
SG103-2.7 
SG103-3.0 
SG103-3.3 
SG103-3.6 
SG103-3.9 
SG103-4.3 
SG103-4.7 
SG103-5.1 
SG103-5.6 
SG1503/2503/3503 

SWITCHING REGULATOR OUTPUT STAGE 

SM600/601/602 
SM610/611/612 
SM625/626/627 
SM635/636/637 
SM645/646/647 
SM655/656/657 
SM660/661 /662 
SM670/671 /672 

DC MOTOR PWM's 

SG1731/2731/3731 

STEPPER MOTOR DRIVER 

SG3718 

MOTOR DRIVERS 

High Current Motor Drivers 
SG1173/2173/3173 
SG1635/3635, SG1635N3635A 
SG 1650/3650 
SG3645 
SG3663 
SG3172 

Medium Current Motor Drivers 
SG2001/2011/2021 
SG2002/2012/2022 
SG2003/2013/2023 
SG2004/2014/2024 
SG2005/2015/2025 
SG2064/2065 · 
SG2066/2067 
SG2068/2069 
SG2070/2071 

. SG207 4/2075 
SG2076/2077 
SG2801/2811/2821 
SG2802/2812/2822 
SG2803/2813/2823 
SG2804/2814/2824 
SG2805/2815 
SG3272 

Dual Hammer Drivers 
SG3700 

3642 When contacting suppliers, say you saw it in IC MASTER ©IC MASTER 1991 



POWER MOSFET DRIVERS 

SG1626/2626/3626 
SG1644/2644/3644 

HIGH CURRENT DRIVERS 

Output Drivers 
SG1627/2627/3627 

Switch Drivers 
SG1629/2629/3629 

Quad Power Drivers 
SG3645 

Dual Hammer Drivers 
SG3700 

Half Bridge Driver 
SG1635/3635, SG1635A./3635A 
SG1650/3650 

Dual Solenoid Driver 
SG3663 

Quad PIN Diode Driver 
SG5792 
SG5793 

Line Drivers/ Receivers 
SG1488 
SG1489/1489A 

Darlington Array Drivers 
SG2001/2011/2021 
SG2002/2012/2022 
SG2003/2013/2023 
SG2004/2014/2024 
SG2005/2015/2025 
SG2801/2811/2821 
SG2802/2812/2822 
SG2803/2813/2823 
SG2804/2814/2824 
SG2805/2815 

Quad Darlington Array Drivers 
SG2064/2065 
SG2066/2067 
SG2068/2069 
SG2070/2071 
SG2074/2075 
SG2076/2077 

Dual Peripheral Drivers 
SG55450B/75450B 
SG55451B/75451B ' 
SG55452B/75452B 
SG55453B/75453B 
SG55454B/75454B 
SG55460/75460 
SG55461/75461 
SG55462/75462 

©IC MASTER 1991 
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SG55463/75463 
SG55464/75464 
SG55470/75470 
SG55471/75471 
SG55472/75472 
SG55473/75473 
SG55474/75474 

Quad Peripheral Drivers 
SG508 

GENERAL PURPOSE 

Compensated 
SG107/207/307 
SG741/741C 

Uncompensated 
SG101A./201A 
SG2101A 

High Voltage Compensated 
SG143/343 
SG1536/1436 

Comparators 
SG111/211/311 
SG2111 

Power Operational Ampllflers 
SG1173/2173/3173 
SG3172 
SG3272 

SENSE AMPLIFIERS 

SG5524 
SG5534 
SG55234/55234A 
SG55236/55236A 

MEMORY DRIVERS 

SG55325/75325 
SG55326/75326 
SG55327/75327 

DIODE ARRAYS 

SG5768/5768A 
SG5770/5770A 
SG5772/5772A 
SG5774/5774A 
SG25768 
SG6496 
SG6100/6101 

BRIDGE CIRCUITS 

SG3212 

FOR DETAILED INFORMATION CONTACT: 
SILICON GENERAL 

11861 WESTERN AVE. 
GARDEN GROVE, CA. 92641 

TELE: (714) 898-8121 I FAX: 714-893-2570 

LOW DROPOUT DUAL 
VOLTAGE REGULATORS 

SG29055/29055A 
SG29085/29085A 
SG29125/29125A 

SG541 

READ/WRITE AMPLIFIER 

SG51 OA4/SG51 OAR4 

VOLTAGE COMPARATORS 

SG111/211/311 
SG2111 

WIDE BAND VIDEO AMPLIFIERS 

SG040 
SG1401/2401/3401 

MULTIPLIERS 

SG1402/2402/3402 
SG1595/1495 

MODULATOR I DEMODULATOR 

SG1596/1496 

VOLTAGE REFERENCE CIRCUITS 

SG103-1,8 
SG103-2.0 
SG103-2.2 
SG103-2.4 
SG103-2.7 
SG103-3.0 
SG103-3.3 
SG103-3.6 
SG103-3.9 
SG103-4.3 
SG103-4.7 
SG103-5.1 
SG103-5.6 
SG1503/2503/3503 

TRANSISTOR ARRAYS 

SG3049 
SG3183 
SG3821 /3046/3086 

When contacting suppliers, say you saw it in IC MASTER 3643 



0 
.E 
en 
E 

C/)i 

SERVING WORLD-WIDE MARKETS 
WITH MIXED-SIGNAL ICs - ''MSICs™'' 

Our Market Focus 

"MSICs ™" - - Mixed-Signal Integrated Circuits that combine complex analog and digital 
functions on the same chip--are the wave of the future. And though it's a new wave for much 
of the industry, it's a wave Silicon Systems has been riding for almost two decades. 

Today we serve the disk-drive market with the industry's most complete offering of standard 
and custom MSICsthat cover all the basic functions in disk-drive electronics. And we serve the 
communication market with a whole family of communication MS I Cs, including the industry's 
most highly-integrated single-chip modems - - the Silicon Systems K-Series. 

The Storage Products Market 

Whether you choose our standard or custom ICs--you can rely on Silicon Systems' 'devices 
to enhance the performance ofyournew disk drive products while reducing board space, power 
dissipation, and cost. Our standard product I Cs include the industry's most highly integrated 
and comprehensive families of read/write, pulse detection, data separation, head positioning, 
motor speed control, and controller devices. And if your design requires a custom solution, we 
can also support you with a full range of custom/semicustom capabilities. 

The Communication Market 
I 

Silicon Systems' K-Seriesfamily of highly-integrated single-chip modems includes the lowest-

A full-line catalog of Storage IC products 

c: power 5-volt products available. These K-Series modems cover all the primary operating g modes-both U.S. and international--from Bell 212A/103 through V.21, V.22. V.22bis, V.23, 
i:i5 and V.42bis migrating toward V.32. Silicon Systems also backs up its modem ICs with a 

comprehensive line of UARTs, DTMF receivers and transceivers, as well as DS-1 and DS-3 
interface chips, and related communication ICs. --

The Custom/Semicustom Market 

With 20 years of successful IC design experience, Silicon Systems is uniquely able to take a 
look at your specific IC application problem, and move quickly to the right mixed-signal 
solution. Key issues such as power, cost and performance are balanced to deliver you the right 
solution for a competitive advantage. But our capabilities don't stop with design. We follow 
through and process your design in one of our multi-process CMOS/Bipolar wafer tabs, with 
comprehensive test, QA, and assembly facilities to assure prompt delivery to your production 
requirements. The end result is a highly-optimized, quick-turnaround, custom orsemicustom 
development. 

For a copy of the literature, contact Silicon Systems or your local representative. 

A full-line catalog of Communication IC products 

A brochure describing Custom/Semicustom 
capabilities 
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Storage Products Selector Guide 

Max Max Input Read Write Power 
Silicon Systems Head No.of Input Capac- Gain Current Supplies Read/Write 
Device Number Type hannels Noise itance Range Data Ports 

nV >/Hz 
HDD READ/WRITE AMPUFIERS 

SSl32R104C Ferrite 4 2.4 23 35 15to45 +6,-4 Differential, Bi-directional 
SSI 32R 104CLN Ferrite 4 1.7 23 35 15to45 +6,-4 Differential, Bi-directional 
SSl32R115 Ferrite 2,4,5 1.8 20 40 30 to 50 +5,-5 Differential, Bi-directional 
SSl32R117 Ferrite 2,4,6 2.1 23 100 10 to 50 +5,+12 Differential / TIL 
SSl32R117A Ferrite 2,4,6 1.7 20 100 10 to 50 +5,+12 Differential / TIL 
SSl32R188 Ferrite 4 2.4 18 43 35 to 70 +6,-5 Differential, Bi-directional 
SSl32R501 Ferrite 4,6,8 1.5 23 100 !Oto 50 +5,+12 Differential / TIL 
SSl32R510A Ferrite 2,4,6 1.5 20 100 10 to 40 +5,+12 Differential I m 
SSI 32R511 Ferrite 4,6,8 1.5 20 100 10to40 +5,+12 Differential I TIL 
SSI 32R5111 Ferrite/ MIG 4,6,8 1.5 20 150 10to40 +5,+12 Differential / TIL 
SSl32R512 Thin Film 8,9 0.85 35 150 10to40 +5,+12 Differential / TIL 
SSl32R5121 Thin Film 14 0.85 35 250 10 to40 +5,+12 Differential / TIL 
SSl32R514 Ferrite 2,4,6 1.5 20 150 !Oto 40 +5,+12 Differential / TIL 
SSl32R515 Ferrite 9, 10 1.5 20 100 !Oto 50 +5,+12 Differential / TIL 
SSI 32R516' Ferrite/MIG 4,6,8 1.3 18 120 20to60 +5,+12 Differential I TIL 
SSl32R5161 Ferrite/ MIG 10 1.3 18 150 20to 60 +5,+12 Differential / TIL 
SSl32R520 Thin Film 4 0.9 65 123 30 to 75 +5,-5 Differential / Differential 0 
SSl32R521 Thin Film 6 0.9 65 100 20to 70 +5,+12 Differential / TIL c: 
SSl32R5211 Thin Film 6 0.9 65 150 20to70 +5,+12 Differential / TIL !/) 

E 
SSl32R522 Thin Film 4,6 1.0 32 100 6 to 35 +5,+12 Differential I TIL 

* SSl32R524R Thin Film 7.5 0.8 60 100 20to 60 +5,+12 Differential / Differential >. 
SSl32R525 Thin Film 4 0.8 35 150 25 to40 +5,-5 Differential / Differential Cf) 

Thin Film Differential / Differential 
c: 

SSl32R526R 4 0.6 65 100 17to50 +5,-5 0 

SSl32R527 Thin Film 8,9 0.85 35 120 10to40 +5,+12 Differential / Differential 
g 

SSl32R528 Thin Film 8,9 0.85 35 150 10 to40 +5,+12 Differential / Differential 
Ci5 

SSl32R2010 Thin Film 10 0.8 25 150 17to50 +5,+12 Differential / Differential 
SSl32R529 Thin Film 8 0.8 35 100 17to50 +5,-5 Differential / Differential 
SSl32R1200 Ferrite 2,4 1.2 17 200 15to45 +5 Differential / TIL 
SSl32R4610 Thin Film 2,4 0.85 35 200 !Oto 35 +5 Differential I m 

HDD PULSE DETECTION 
SSl32P540 Read Data Processor Time Domain Filter 
SSl32P541 Read Data Processor AGC, Amplitude & Time Pulse Qualification, RLL Compatible 
SSI 32P541A Read Data Processor 32P541 pin compatible w/ Enhanced Write to Read Recovery and Voltage Fault Detection 
SSl32P541B Read Data Processor 32P541 pin compatible, 32P541A w/ Increased Data Rate to 24 Mbit/s 
SSl32P542 Read Data Processor 32P544-type Pulse Detector w/ Data Channel, Clock Channel for Access 
SSl32P544 Pulse Detector 32P541-type Pulse Detector w/ Embedded Servo Electronics 
SSl32P546 Pulse Detector 32P541-type Pulse Detector w/ Pulse Slimming Compatibility 
SSl32P547 Pulse Detector 32P544-type Pulse Detector w/ Filter Multiplexer, Pulse Slimming Support 
SSI 32P549 Read Data Processor 32P541 pin compatible, Low Power, +5V only, Enhanced Write to Read Recovery 

HDD READ CHANNEL COMBINATION DEVICES 

SSl32P548 Pulse Detector / 
Data Synchronize~ 

32P544-type w/ 2, 7 Synchronizer, Low Power, +SV only, <700 mW 

SSI 32P4620 Pulse Detector / 32P541-type + 32D537-type Data Separator w/ Pulse Slimming & Constant Density 
Data Synchronizer Recording Support 

Sillcon Systems, Inc., 14351 Myford Road, Tustin, CA 92680 • (714) 731-7110 •FAX (714) 669-8814 
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Storage Products Selector Guide 

HOD ACTIVE FILTERS 
SSI 32F8011 Programmable Active 

SSI 32F8020 Pr~rammable Channel 
Filter 

HOD DATA RECOVERY 
SSI 3205321 Data Separator 
SSI 320534A Data Separator 
SSI 320535 Data Separator 
SSI 32D5351 Data Separator 
SSI 3205362A Data Separator 
SSI 3205371 /2 Data Separator 
SSI 3205373/ 4 Data Separator 
SSI 32D4660 1 2 Time Base Generator 

HOD HEAD POSITIONING 
SSI 32H101A Preamplifier -Ferrite 
SSI 32H116 Preamplifier -Thin Film 
SSI 32H523R Servo Read/Write 
SSI 32H566 Servo Read/Write 
SSI 32H567 Servo Demodulator 
SSI 32H568 Servo Controller 
SSI 32H569 Servo Motor Driver 
SSI 32H4631 Combo Servo & MSC 
SSI 32H6110 Preamplifier -Thin Film 
SSI 32H6210 Servo Demodulator 
SSI 32H6220 Servo Controller 
SSI 32H6230 Servo Motor Driver 
SSI 32H6240 Servo Motor Driver 

HOD SPINDLE MOTOR CONTROL 
SSI 32M590 2-Phase MSC 
SSI 32M591 3-Phase MSC 
SSI 32M593 3-Phase MSC 
SSI 32M594 3-Phase MSC 
SSI 32M595 3-Phase Sensor-less MSC 

HOD CONTROLLER/INTERFACE 
SSl32B451 
SSI 32C452 
SSI 32C453 
SSl32B545 
SSl32C260 

SSI 32C4650 

SSl32C261 

SSI 32C9000 

SCSI Controller 
Storage Controller 
Buffer Controller 
Suppart Logic 
PC AT/Xf Combo 

~Controller 
PC AT/Xf Combo 
Controller · 
PC AT/Xf Combo 
Controller 
High Performance PC 
AT/Xf Combo Controller 

FLOPPY DISK DRIVES 
SSI 34D441 Data Separotor 
SSI 34P570 Read Data Path 
SSI 34R575 Read/Write 
SSI 34B580 Suppart Logic 

TAPE DRIVER CIRCUITS 
SSl35P550 Read Data Path 

7-Pole Bessel Active Filter, Programmable Cutoff Freq., Programmable Pulse Slimming 
Channel Filter 
7-Pole Equiripple Active Filter, Programmable Cutoff Freq., 
P rammable Pulse Slimmin · · 

Data Synchronizer / 2, 7 RLL ENDEC . 
Data Synchronizer I .MFM ENDEC I Write Precompensation 
Data Synchronizer / 2, 7 RLL ENDEC / Write Precompensation 
Data Synchronizer / 2, 7 RLL ENDEC / Write Precompensation 8 to 18 Mbit/ s 
Data Synchronizer / 1, 7 RLL ENDEC / Write Precompensation 10 to 20 Mbit/ s 
Data Synchronizer / 1, 7 RLL ENDEC / Write Precompensation 12 to 24 Mbit/ s 
Data Synchronizer / 1, 7 RLL ENDEC / Write Precompensatiori 15 to 32 Mbit/ s 
U to 100 MHz Reference Fr uen · PLC for Constant Densi Recordin 

AV= 93, BW = 10 MHz, e = 7.0 nV/..JHz 
AV= 250, BW = 20 MHz,~.= 0.94 nV/..JHz 
Single-channel Thin Film Read/Write Device 
Single-channel Ferrite Read/Write Device 
Di-bit Quadrature Servo Pattern; PLL Synchronization 
Track & Seek Mode Operation; Microprocessor lnterfoce 
Head Parking, Spindle Motor Braking 
Embedded & Hybrid Servo, Hall Sensor-less MSC, +5V only 
AV= 250 or 300, BW = 20 MHz, e. = 0.85 nV /..JHz 
Di-bit Quadrature Servo Pattern; PLL Synchronization AGC Adjustment 
Track & Seek Mode Operation; Microprocessor Interface 
Head Parking, Spindle Motor Braking, Voltage Clamp 
Predriver for Bipalar H-bridge 

±0.035% Speed Accuracy; Unipolar Operation 
±0.05% Speed Accuracy; Unipolar Operation 
±0.037% Speed Accuracy; Bipolar Operation, 5 1/4" Drives 
±0.037% Speed Accuracy; Bipolar Operation, 3 1 /2" & 5 1/4" Drives 
Hall Sensor-less· 5V onl Motor S Control 

Async transfer to 1.5 Mbit/s; Internal Drivers; AIC 500L Compatible 
20 Mbit/s; CMOS; Programmable; AIC 010 Compatible 
Non-mux Addressing to 16K; CMOS; AIC 300 Compatible 
Includes ST506 Bus Drivers/Receivers 
15 Mbit Combo Buffer Manoger /Disk Controller I AT/Xf; SH-260 Compatible 

24 Mbit Disk Controller I AT /Xf 

Manager/ 2,7 ENDEC/ AT-Xf Interface 

32 Mbit; High Performance AT Controller 

High Performance Analog Data Separator, NEC 765 Compatible 
2 Channel Read/Write, w/ Read Data Path 
2, 4 Channel Read/Write Circuit 
Port Expander; Includes SA.400 Interface Drivers/Receivers 

4 Channel Read/Write w/ Read Data Path 
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K·SERIES SINGLE CHIP MODEM FAMILY 
55173K212 x 
SSl73K212L X 
SSl73K221 
55173K221L 
SSl73K222 X 
551 73K222L X 
551 73K222U X 
551 73K302L X 
551 73K321L 
55173K322L 
55173K324L 

551 73K224L X 

MODEM PROTOCOL 
SSl73D2180 x 
551 73D2240 x 
551 73D2404 X 
55173D2407 x 
55173D2417 x 
55173D2420 x 
BUS INTERFACE PRODUCTS 
55173M450 
SSl73M450F 
55173M1450 
55173M2450 
5SI 73M550 
55173M1550 
55173M2550 

SPECIAi. MODEM PRODUCTS 
SSI 73M214 2400 bit/s Modem Filter 
SSI 73M223 1 200 bit/ s Modem 
551 73M3522 1 200 bit/ s Modem Filter 

TONE SIGNAWNG PRODUCTS 

SSI 75T201 Integrated DTMF Receiver 
55175T202 Int. DTMF Receiver 
55175T203 Int. DTMF Receiver 
551 75T204 Int. DTMF Receiver 
551 75T2089 Int. DTMF Transceiver 
SSI 7512090 Int. DTMF Transceiver 
551 75T2091 Int. DTMF Transceiver 
SSI 75T957 Int. DTMF Receiver 

300, 1200 bit/s, Bell 212A/103 compatible 
Low power 73K212, 40 mW, +5V single supply 
600, 1200 bit/s, CCITI V.22/V.21 compatible 
Low power 73K22 l, 40 mW, +5V single supply 
300,600, 1200 bit/s Bell 212/103,CCITI V.22/V.21 
Low power 73K222, 40 mW, +5V single supply 
73K222 with integral 16C450 UART 
0-1200 bit/ s 
0-1200 bit/s, V.23, V.21 modes 
73K221 w/ V.23 mode (European applications) 
300, 1200, 2400 bit/s, V.22bis, V.22, V.21 
w/ V.23 mode (European applications) 
Low power 73K224, 100 mW, +5V single supply 

1200 it s power "AT" ice set integra apps. 
2400 bit/slow power "AT" modem device set 
2400 bit/s "AT" modem device set 
"AT" modem with MNP 4 + 5 
"AT" modem with FAX, MNP 4 + 5 
"AT" modem with V.42 MNP 4 + 5 

l 6C450 pin compati e UART 
Fast version of SSI 73M450 UART 
28-pin version of SSI 73M450 
Adds µPRST function to 551 73M 1450 
16C550 pin compatible UART 
28-pin version of 551 73M550 
Adds µPRST function to 551 73M 1550 

V.22bis/V.22/V.21, Bell 212/103 modes 
Compact HDX V.23 modem 
High performance filter for V.22/212A modes 

Binary of 2-of-8 output 
Low power, binary output 
Early detect, binary output 
Low power, binary output 
Generator & receiver, µP interface 
Like 75T2089 w/ call progress detect 
Like 75T2090 w/ early detect 
Early detect, dial tone reject 

SSI 75T980 Imprecise Call Progress Detector Energy detect in 305-640 Hz band, T eltone 
SSI 75T981 Precise Call Progress Detector 
SSI 75T982 Precise Call Pr ress Detector 

TELEPHONY I DIGITAL TELECOM 

Det. 350, 400, 440, 480 Hz, Teltone 2nd source 
Del. 350, 440, 480, 620 Hz, Teltone 2nd source 

SSI 78P233 DS-1 Line lnterfoce Tl clock data recovery, transmit equalization 
SSI 78P234 2048 kbit/ s PCM Interface Receive clock & data recovery, transmit drivers 
SSI 78A093A/B 12x8x 1 Crosspoint Switch Low ON resistance, two versions 
551 78A207 Integrated MF Receiver Detects central office toll signals 
S51 78A400 4-Wire Loopback 2713 Hz detector, failsafe timeouts 
S51 78A420 4-Wire loopback As above w/ gain/loss block 

Silicon Systeins, Inc., 14351 Myford Road, Tustin, CA 92680 • (714) 731-7110 •FAX (714) 669-8814 
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±5V 
5V 

±5V 

12V 
5V 
5V 
5V 
5V 
5V 
5V 
5V 
5V 
5V 
5V 

5V 
5V 

5-12V 
5V 

±5V 
±5V 

28, 22 DIP, 28 PLCC 
28, 22 DIP, 28 PLCC 
28, 22 DIP, 28 PLCC 
28, 22 DIP, 28 PLCC 
28, 22 DIP, 28 PLCC 
28, 22 DIP, 28 PLCC 
40 DIP 

28, 22 DIP, 28 PLCC 
28, 22 DIP, 28 PLCC 

28, 44 PLCC 

40 DIP, 44 PLCC 
28, 40 DIP, 32, 44 PLCC 
28, 40 DIP, 28, 44 PLCC 
DIP+ PLCC 
DIP+ PLCC 
Numerous 

40 DIP, 44 PLCC 
40 DIP, 44 PLCC 
28 DIP, 28 PLCC 
28 DIP, 28 PLCC 
40 DIP, 44 PLCC 
28 DIP, 28 PLCC 
28 DIP, 28 PLCC 

28 DIP, 28 PLCC 
16 DIP 
16 DIP 

22 DIP 
18 DIP 
18 DIP 
14DIP, 1650 
22 DIP 
22 DIP 
28 DIP, 28 PLCC 
22 DIP, 24SO 
8 DIP 
22 DIP 
22 DIP 

24 DIP, SDIP, SO 
20DIP,SO 
40 DIP, 44 PLCC 
20DIP 
16 DIP, 18 SO 
22 DIP 

3647 

0 
c 
(/) 

E 

* >-
Cf) 

c 
0 g 

U5 



Mixed-Signal IC Custom and Semicustom Solutions 

The Full Custom Approach 
The Silicon Systems IDM™ full-custom design approach is 
'handcrafted' to.give you the most compact, high-performance 
design possible. A typical way to go for full-custom designs 
includes the use of "polygon' level design which can dramatically 
increase your design time. With this in mind, we've developed and 
utilize a device-level (or 'symbolic') approach to full-custom IC 
design which greatly reduces yourdevelopmenttimewhile improving 
the level and accuracy in verification of the physical design. The net 
result is fewer errors and reduced schedules. 

IDM™ - Integrated Design Methodology 
Choose Full-Custom or Semicustom - or a mix. 

Full-Custom 
Design 

Electrical Design (CAE) 

Cell-Based 
Design 

(Semlcustom) 

Arrsy • Baaed 
Design 

(Semlcustom) 

------------------ IDM™ -----------------Physical Design (CAD) 

Automstlc 
Placs and Routs 

Layout 
(Semlcustom) 

Semicustom: Automated. Fast. Cost-Efficient. 
Silicon Systems offers two methods of producing more timely and cost
efficient semicustom designs. An automatically . placed-and-routed 
library of standard cells, or prefabricated mixed-signal arrays. 

Our automatic place-and-route component 1software uses macro cell 
assemblers to route full-custom circuitry. The result is standard cell 
design that requires minimal layout effort, costs less to devefop and, 
most importantly, gives you a higher first article success rate. 

Custom vs. Semicustom 
Choosing the Optimum Route. 

Desi n Parameters 

Cost (Non-Recurring 
Expense) 
Time (Schedule) 

Production Parameters 

Piece Price 
(Production Cost) 
Die Size (Silicon Area) 

Full-Custom 

Composite 
Design 

1.0 

1.0 

1.0 

1.0 

Semicustom 

Cell-Based Array- Based 
Design Design 

.40 - .70 .20- .40 

.40- .60 .20- .40 

1.5-2.0 2.0-2.5 

1.3-1.6 1.6-2.0 

NOTE: All comparisons are normalized to a composite-level design. 

Choose optimum CMOS or Bipolar process for designing and fabricating circuits. 

PROCESS TYPE APPL. BVDSS DRAWN Interconnect Pitches FEATUAEs 

CH 

CG 

PROCESS 

BK 

N 

Silicon Gate, single metal 
dual poly, P Well 

Silicon Gate, Dual Metal, 
Dual Poly, P Well 

Junction
Isolated 

Oxide
Isolated 

TYPE 

VOLTAGE 

12V 

5V 

BVcso 

12V 

6V 

18V 

7V 

NPN 
FT 

2GHz 

BG Hz 

GATE 
LENGTH 

3.6µ 

1.5µ 

EMITTER 
SIZE 

2.5µ 

2.0µ 

POLY1 

5.8µ 

3.0µ 

M1 
PITCH 

9.0µ 

4.5µ 

METAL1 

6.4µ 

4.5µ 

M2 
PITCH 

14.0µ 

8.0µ 

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680 • (714) 731-7110 •FAX (714) 669-8814 
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METAL2 

NIA 

6.0µ 

• DOD SID Structure 
• Poly-Poly Capacitors 
• Low-Voltage Coefficient, 

High Ohm Poly Resistors 
• Epi Substrate Option 
• Buried Well-Ring 

• DOD SID Structure 
• Poly-Poly Capacitors 
• Shrinkable to 1.2µ 

FEATURES 

• Polysilicon Emitters 
• A 1 Schottky Diodes 
• Nitride Capacitors 
• Ion Implanted Re$istors 
• Up/Down Junction Isolation 
• Collector/Base Plugs · 

• High Performance NPNs 
• P+Si Schottky Diodes 
• Nitride Capacitors 
• Ion Implanted Resistors 
• Sidewall Oxide Isolated 
• Collector/Base Plugs 

©IC MASTER 1991 



NORTH AMERICAN FIELD SALES NETWORK 
EAST 

HEADQUARTERS 
Wayne Taylor, Manager 
Silicon Systems, Inc. 
53 Stiles Road 
Salem, NH 03079 
Ph: (603) 898-1444 
FAX: (603) 898-9538 
ALABAMA 
Technology Marketing 
Assoc. (TMA) 
Huntsville 
Ph: (205) 883-7893 
FAX: (205) 882-6162 
CONNECTICUT 
NRG, Ltd. 
Fairfield 
Ph: (203) 384-1112 
FAX: (203) 335-2127 
FLORIDA 
Technology Marketing 
Assoc. (TMA) 
Orlando 
Ph: (407) 857-3760 
FAX: (407) 857-6412 
Deerfield Beach 
Ph: (305) 427-1090 
FAX: (305) 427-1626 
Largo 
Ph: (813) 541-1591 
FAX: (813) 545-8617 
GEORGIA 
Technology Marketing 
Assoc. (TMA) 
Atlanta 
Ph: (404) 446-3565 
FAX: (404) 446-0569 
MARYLAND 
Burgin-Kreh Associates 
Baltimore 
Ph: (301) 265-8500 
FAX: (301) 265-8536 
MASSACHUSETTS 
Mill-Bern Associates 
Woburn 
Ph: (617) 932-3311 
FAX: (617) 932-0511 
NEW JERSEY 
Technical Marketing Group 
West Caldwell 
Ph: (201) 226-3300 
FAX: (201) 226-9518 

©IC MASTER 1991 

NEW YORK 
Electra Sales 
Rochester 
Ph: (716) 427-7860 
FAX: (716) 427-0614 
East Syracuse 
Ph: (315) 463-1248 
FAX: (315) 463-1717 
Technical Marketing Group 
Melville 
Ph: (516) 351-8833 
FAX: (516) 351-8667 
NO. CAROLINA 
Refer calls to TMA Atlanta, 
Georgia 
PENNSYLVANIA 
Omni Sales 
Erdenheim 
Ph: (215) 233-4600 
FAX: (215) 233-4702 
VIRGINIA 
Burgin-Kreh Associates 
Lynchburg 
Ph: (804) 239-2626 
FAX: (804) 239-1333 

CENTRAL 

HEADQUARTERS 
Mike Traviolia, Manager 
Silicon Systems, Inc. 
340 W. Butterfield Rd., 
Suite 4B 
Elmhurst, IL 60126 
Ph: (708) 832-3111 
FAX: (708) 832-3172 
Administrative Office: 
Silicon Systems, Inc. 
2201 N. Central Exp., 
Suite 132 
Richardson, TX 75080 
Ph: (214) 669-3381 
FAX: (214) 669-3495 
Automotive Sales Office: 
Detroit (F.A.E.) 
Ph: (313) 462-2133 
FAX: (313) 462-2405 
ILLINOIS 
Phase 11 Marketing 
Rolling Meadows 
Ph: (708) 806-1330 
FAX: (708) 806-1349 
IN DIANA 
STB Associates 
Indianapolis 
Ph: (317) 844-9227 
FAX: (317) 844-1904 

IOWA 
Cahill, Schmitz & Howe 
Cedar Rapids 
Ph: (319) 377-8219 
FAX: (319) 377-0958 
KANSAS 
B.C. Electronics 
Kansas City 
Ph: (913) 342-1211 
FAX: (913) 342-0207 
MICHIGAN 
A.P. Associates 
Brighton 
Ph: (313) 229-6550 
FAX: (313) 229-9356 
MINNESOTA 
OHMS Technology, Inc. 
Minneapolis 
Ph: (612) 932-2920 
FAX: (612) 932-2918 
MISSOURI 
B. C. Electronics 
Bridgeton 
Ph: (314) 739-6683 
FAX: (314) 344-3180 
OHIO 
Makin Associates 
Cincinnati 
Ph: (513) 871-2424 
FAX: (513) 871-2524 
Dublin 
Ph: (614) 793-9545 
FAX: (614) 793-0256 
Solon 
Ph: (216) 248-7370 
FAX: (216) 248-7372 
TEXAS 
OM Associates, Inc. 
Austin 
Ph: (512) 794-9971 
FAX: (512) 794-9987 
Richardson 
Ph: (214) 690-6746 
FAX: (214) 690-8721 
Houston 
Ph: (713) 789-4426 
FAX: (713) 789-4825 
WISCONSIN 
Phase II Marketing 
Wauwatosa 
Ph: (414) 771-9986 
FAX: (414) 771-9935 

SOUTHWEST 

HEADQUARTERS 
Mel Marchbanks, Manager 
Silicon Systems, Inc. 
454 Carson Plaza Drive, 
Suite 209 
Carson, CA 90745 
Ph: (213) 532-1524, 3499 
FAX: (213) 532-4571 
ARIZONA 
Western High Tech 
Marketing, Inc. 
Scottsdale 
Ph: (602) 860-2702 
FAX: (602) 860-2712 
CALIFORNIA 
Hadden Associates 
San Diego 
Ph: (619) 565-9444 
FAX: (619) 565-1802 
SC Cubed 
Thousand Oaks 
Ph: (805) 496-7307 
FAX: (805) 495-3601 
Tustin 
Ph: (714) 731-9206 
FAX: (714) 731-7801 
COLORADO 
Lange Sales 
Littleton 
Ph: (303) 795-3600 
FAX: (303) 795-0373 
NEW MEXICO 
Western High Tech 
Marketing, Inc. 
Albuquerque 
Ph: (505) 884-2256 
FAX: (505) 884-2258 
UTAH 
Lange Sales 
Salt Lake City 
Ph: (801) 487-0843 
FAX: (801) 484-5408 

NORTHWEST 

HEADQUARTERS 
Jon Tammel, Manager 
Silicon Systems, Inc. 
2840 San Thomas Exp., 
Suite 140A 
Santa Clara, CA 95051 
Ph: (408) 980-9771 
FAX: (408) 748-9488 
TLX: 171-200 
CALIFORNIA 
Magna Sales 
Santa Clara 
Ph: (408) 727-8753 
FAX: (408) 727-8573 

* Complete list of all world-wide sales offices available upon request. 

OREGON 
Western Technical Sales 
Beaverton 
Ph: (503) 644-8860 
FAX: (503) 644-8200 
WASHINGTON 
Western Technical Sales 
Bellevue 
Ph: (206) 641-3900 
FAX: (206) 641-5829 
Spokane 
Ph: (509) 922-7600 
FAX: (509) 922-7603 

CANADA 

BRITISH COLUMBIA 
Enerlec 
Richmond 
Ph: (604) 273-0882 
FAX: (604)273-0884 
ONTARIO 
Har-Tech 
Downsview 
Ph: (416) 665-7773 
FAX: (416) 665-7290 
Nepean 
Ph: (613) 726-9410 
FAX: (613) 726-8834 
QUEBEC 
Har-Tech 
Pointe Claire 
Ph: (514) 694-6110 
FAX: (514) 694-8501 

International 
Headquarters* 

EUROPE 
European Headquarters 
Robert Sharman, Manager 
Silicon Systems, lnt'I 
Woodpeckers, The Common 
West Chiltington 
West Sussex RH20 2PL, UK 
Ph: (44) 79-881-2331 
FAX: (44) 79-881-2117 
TLX: 878411 SILSYS G 

FAR EAST 
Far Easi Headquarters 
K. S. Ong, Tech. Sales/ 
Support Manager 
Silicon Systems, lnt'I 
3015A Ubi Road 
#03-01, Singapore 1440 
Ph: (65) 744-7700 
FAX: (65) 747-7609 

Silicon Systems, Inc., 14351 Myford Road, Tustin, CA 92680 • (714) 731-711 O •FAX (714) 669-8814 
European Headquarters, U.K. Ph. (44) 79-881-2331 •FAX (44) 79-881-2117 
Far East Headquarters, Singapore Ph. (65) 744-7700 •FAX (65) 747-7609 
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SlffiTEH 

FEATURES 
• Nonvolatile Data Integrity 
• 25, 30, 35, 45 and 55ns Address Access 
• 25, 30, 35, 45 and 55ns Chip Enable Access 
• 12, 15, 20 and 25ns Output Enable Access 
• Unlimited Read and Write to SRAM 
• Unlimited Recall cycles from EEPROM 
• 105 Store cycles to EEPROM 
• Commercial and Military Temperature Ranges 
• Hardware Store Protection 
• Automatic Recall on Power Up 
• Hardware or Software Store/Recall 
• Automatic Store Timing 
• Single 5V ±10% Operation 
• 10 year data retention In EEPROM 
• Available In multiple standard packages 

~ 

STK1 OC48 I STK11 C48 
CMOS/SNOS nvSRAM 

High Performance 
2K x 8 Nonvolatile Static RAM 

DESCRIPTION 
The Simtek STK10C48 I STK11C48 are fast static RAMs 
with a nonvolatile EEPAOM cell incorporated in each static 
memory cell. They combine the high performance and ease 
of use of a fast SAAM with the data integrity of an EEPROM. 

Data may easily be transferred from the SAAM to the 
EEPROM (STORE), and from the EEPROM back to the 
SAAM (RECALL) using the NE pin on the STK1 OC48. On 
the STK11 C48, six address read sequences cause the non
volatile cycles to be run. A RECALL also takes place upon 
power-up. 

The STK1 OC48 features the industry standard pinout for non
volatile RAMs, while the STKi 1 C48 is pin compatible with 
industry standard SAAMs. The STK1 OC48 is available in a 
28-pin 300 mil ceramic or plastic DIP, and the STK11G48 is 
available in a 24-pin DIP package. Simtek is currently estab
lishing a MIL-STD-883 compliant program. 

gLOGIC BLOCK DIAGRAM PIN CONFIGURATIONS 
U5 

A, 

A., 

A, 

A, 

A1 

Aa 

DO,, 

oo, 

DO., 

DO., 

DO, 

DO, 

DO. 

DO, 

October 1990 

3650 

EEPROM ARRAY 
256 x 64 

/ 
STORE 
/ / 

STATIC RAM RECALL 

ARRAY 
/ 

258 x 84 

STK1tC48 

A, ' 24 

Aa 2 23 

A, 3 22 

A., 4 " A, 5 20 ,. 
" ,, 

oo, • ,. 
oo, " 

,. 
oo, " 14 

Vss " " 

STK10C48 

Va; NE ' 
Ao NC 2 

Ao A1 3 26 NC 

w As 4 25 Aa 
G A, 5 24 Ao 
A,, A., • 23 NC 

E A, 7 22 G 
00, A, • " A,. 

oo. A, • 20 ~ 

00. Ao " ,. oo, 
DO. oo, " 

,, oo. 
DO, oo, " 

,, 005 

oo, 13 ,. oo, 
Vss " " oo, 

PIN NAMES 

~"'-'"1..LL-E 

'-_.J.>-+--w 

Ao -A10 

w 
D00 -D07 

E 
G 
NE 

Vee 
Vss 

When contacting suppliers, say you saw it in IC MASTER 

Address Inputs 

Write Enable 

Data In/Out 

Chip Enable 

Output Enable 

Nonvolatile Enable 

Power (+5V) 

Ground 

Simtek Corporation 
1465 Kelly Johnson Blvd. 

Colorado Springs, Colorado. 80920 USA 
(719) 531-9444 FAX (719) 531-9481 
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SlmTEH 

FEATURES 
• Nonvolatile Data Integrity 
• 25, 30, 35, 45 and 55ns Address Access 
• 25, 30, 35, 45 and 55ns Chip Enable Access 
• 12, 15, 20 and 25ns Output Enable Access 
• Unlimited Read and Write to SRAM 
• Unlimited Recall cycles from EEPROM 
• 105 Store cycles to EEPROM 

STK10C68 I STK11C68 
CMOS/SNOS nvSRAM 

High Performance 
SK x 8 Nonvolatile Static RAM 

DESCRIPTION 

• Commercial and Miiitary Temperature Ranges 

The Simtek STK1 OC68 I STK11 C68 are fast static RAMs 
with a nonvolatile EEPROM cell incorporated in each static 
memory cell. They combine the high performance and ease 
of use of a fast SRAM with the data integrity of an EEPROM. 
Data may easily be transferred from the SRAM to the 
EEPROM (STORE), and from the EEPROM back to the 
SRAM (RECALL) using the NE pin on the STK10C68. On 
the STK11 C68, six address read sequences cause the non
volatile cycles to be run. A RECALL also takes place upon 
power-up. • Hardware Store Protection 

• Automatic Recall on Power Up 
• Hardware or Software Store/Recall 
• Automatic Store Timing 
• Single 5V ±10% Operation 
• 10 year data retention In EEPROM 
• Available in multiple standard packages 

LOGIC BLOCK DIAGRAM 

A,---f>-1 

A,--~-~ 

A, 

Ao--~-~ 

A,---i.>-l 

Aa--~-~ 

A,---i.>-1 

A,.---t>-i 

DO,-iif--H>-1 

DO, 

DO. 

DO,, 

DO. 

DO, -ttlttttt--1H>-l 

October 1990 

EEPROM ARRAY 
256' 256 

STATIC RAM 

ARRAY 

256 x 256 

/ 
STORE 

/ / 
RECALL 

/ 

The STK1 OC68 features the industry standard pinout for non
volatile RAMs, while the STK11 C68 is pin compatible with 
industry standard SRAMs. The parts are available in 28-pin 
300 mil ceramic and plastic DIP, a 28-pin 400 mil SOJ and 
28-pin LCC. Simtek is currently establishing a MIL-STD-883 
compliant program. 

PIN CONFIGURATIONS 

STORE/ 
RECALL 

CONTROL 

/"""-n.6.J..l ........ ~ 

'-...J.> ......... -W 

NE ' 
A12 2 

A7 3 

Ao • 
Ao • 
A, • 
Ao 1 

A, • 
A, o 

Ao " DOa ,, 
oa, ,2 

002 13 

Vss 1...."--

PIN NAMES 

Ao-A12 

w 
000 -007 

E 
G 

NE 

Vee 

Vss 

Address Inputs 

Write Enable 

Data In/Out 

Chip Enable 

Output Enable 

Nonvolatile Enable 

Power (+5V) 

Ground 

Simtek Corporation 
1465 Kelly Johnson Blvd. 

Colorado Springs. Colorado 80920 USA 
(719) 531-9444 FAX (719) 531-9481 
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FEATURES 

• 55, 70, 90 and 120ns Access Times 
• Self-Timed Page Write 
• Single 5V ±10% Supply 
• Commercial and Miiitary Temperature Ranges 
• 55, 70, 90 and 12ons Byte Load Times 
•· 160µs/byte Effective Write Time 
• 80mA Active Current 
• 200µA Standby Current 
• Hardware and Software Data Protection 
• DATA Polling 
• Toggle Bit 
• 10 Year Retention at 105 Write Cycles 
• 10ms Chip Erase and Chip Program 
• Margin Mode 
• Industry Standard Plnout and Operation 

STK28C64 
CMOS/SNOS EEPROM 

High Performanc,e 
SK x 8 Electrically Erasable PROM 

DESCRIPTION 

The STK28C64 is a high performance EEPROM fabri
cated with Simtek's proprietary CMOS/SNOS technology. 
This full-featured device follows the JEDEC-approved 
pinout and 5V-only operation standard for SK x 8 
EEPROMs. Simtek is currently establishing a MIL-STD-
883 compliant program. 

The STK28C64 features single and multi-byte page write 
cycles. Internal latches allow a byte load cycle time as 
fast as the read cycle time. Writing of latched data into 
the non-volatile cells is self-timed, resulting in an effective 
write time of 160µs/byte. Other features include software 
data protection, DATA polling and toggle bit early end-of
write detection, as well as software chip erase/program 
and hardware chip erase modes. 

All devices are margin mode tested to a standard of 1 O 
years data retention after 105 write cycles. Margin mode 
testing may be performed by the user at any time. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-
E 

i:i5 LOGIC BLOCK DIAGRAM 

A ·A 
6 12 

Ci 

e 

October 1990 

3652 

DO · DO 
0 7 

PIN CONFIGURATIONS 

~32•,323130 

~. 2D Al 

PIN NAMES 

.. "• 
'l1 A,, 
26 NC 

A...ll..-A..11. 

DQ_g_-DO_i 
t 
G 

w 
~ 
~ 

Address Inputs 

Data In/Out 

Chip.Enable 

Output Enable 

Write Enable 

Power (+SV) 

Ground 

Slmtek Corporation 
1465 Kelly Johnson Blvd. 

Colorado Springs, Colorado 80920 USA 
(719) 531-9444 FAX (719) 531-9481 
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FEATURES 
• 70, 90, 120 and 150ns Access Times 
• Self-Timed Page Write 
• Single SV ±10% SUpply 
• Commercial and Miiitary Temperature Ranges 
• 70, 90, 120 and 150ns Byte Load Times 
• 160µs/byte Effective Write Time 
• SOmA Active Current 
• 200µA Standby Current 
• Hardware and Software Data Protection 
• DATA Polling 
• Toggle Bit 
• 10 Year Retention at 1«>5 Write Cycles 
• 10ms Chip Erase and Chip Program 
• Margin Mode 
• Industry Standard Plnout and Operation 

LOGIC BLOCK DIAGRAM 

A. A s 14 

ii 
'E 

October1990 

STK28C256 
CMOS/SNOS EEPROM 

High Performance 
32K x 8 Electrically Erasable PROM 

DESCRIPTION 
The STK28C256 is a h!gh performance EEPROM fabri
cated with Simtek's proprietary CMOS/SNOS technology. 
This full-featured device follows the JEDEC-approved 
pinout and SV-only operation standard for 32K x 8 
EEPROMs. Simtek is currently establishing a MIL-STD-
883 compliant program. 

The STK28C256 features single and multi-byte page write 
cycles. Internal latches allow a byte load cycle time as 
fast as the read cycle time. Writing of latched data into 
the non-volatile cells is self-timed, resulting in an effective 
write time of 160µs/byte. Other features include software 
data protection, DATA polling and toggle bit early end-of
write detection, as well as software chip erase/program 
and hardware chip erase modes. 

All devices are margin mode tested to a standard of 1 o 
years data retention after 105 write cycles. Margin mode 
testing may be performed by the user at any time. 

PIN CONFIGURATIONS 

.( ! 1~ :!11J: f 
4 3 2 :,• 32 31 30 -· .. "· ,. "• ., A,, .. NC 

TOP VIEW 

NC 

~f g"'Jf~ gft~fglft 

PIN NAMES A_o_-A_t4 

D~-DO_z_ 

t 
G 

w 
VJ& 
V_a 

"·· , ,. Vee 

",. • ., w 
A, .. ",. 
" " • 25 • "• .. "• "• " "" ,, 
"• 2l! a 
"• ., 

"·· ", "' E 
"• ,. ,. :7 DO ,, ,. 

0 :: DO , ,. 17 

DO • 13 ,. . 
Vss ,. 15 oo, 

Address Inputs 

Data In/Out 

Chip Enable 

Output Enable 

Write Enable 

Power (+SV) 

Ground 

Simtek Corporation 
1465 Kelly Johnson Blvd. 

Colorado Springs, Colorado 80920 USA 
(719) 531-9444 FAX (719) 531·9481 
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Memory Products 

S-MOS Systems offers an assortment of CMOS memory products. Since 1987,S-MOS 
has moved quickly to expand its product offerings to OEM's. Our affiliate, Seiko Epson, 
has a world-class automated six inch 0.8µ and 1.0µ fabrication line. In addition to our 
new 128k x 8 SAAM, our popular SRM20256 I 32k x 8 SAAM is one of many products 
presently being produced on the six inch fab line. 

4k bit 1k x 4 SRM 2114 250ns 

16k bit 2k x 8 SRM 2016 100/120ns 

CMOS MEMORY SRM2264l 100/120ns 

Static RAM 
64k bit Sk x 8 

SRM2064 150ns 

256k bit 32kx 8 SRM 20256L 100/120ns 

1 Meg 128k x 8 SRM20100L 75/8511 OOns 

SRM 20100L* 35/45/55ns 

* Under development 

Static Rams * Our static RAMs are fabricated using advanced CMOS technology. S-MOS offers 1 k x 4, 
?ii 2k x 8, 8k x 8, 32k x 8 and 128k x 8 static RAMs with industry standard pinouts. In 
cn addition to our standard dual inline packages, we also offer space-saving, small outline 
~ packages, and thin small outline packages. Selected versions are also offered for 
ch industrial temperature ranges. 

Organization 

1024 x 4 

2048 x 8 

8192 x 8 

8192 x 8 

32768 x 8 

131,072 x 8 

(1) Plastic DIP 
(2) Small Outline 

Part# 

SRM2114 

SRM2016 

SRM2064 

SRM2264L 

·SRM20256L 

SRM20100L 

(3) 300 mil Skinny DIP 

Access Time 

(ns Max) 

250 

100/120 

120/150 

100/120 

100/120 

70/85/100 

(4) TSOP (EIAJ standard ) under development 
(5) RTSOP (EIAJ standard) under development 

Average Operating 

Current (mA Typ) 

14 

30/25 

30/25 

47/45 

40/37 

45 

S-MOS Systems, Inc. 2460 North First Street San Jose, CA 95131 (408) 922-0200 

Standby Supply 

Current (µA Typ) Package 

o.1 181 

1 241.2,3 

1 281,2 

0.5 281,2 

2 281,2,4 

2 321,2,4,5 

S·MOS 
SYSTEMS 

A Seiko Epson Affil.iate 
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SON"Y; CXK58258AP/AJ-15/20/25 I 
32, 768-word x 8-bit High Speed CMOS Static RAM 

Description 
The CXK58258AP / AJ is a high speed CMOS 

static RAM which consists of 32, 768-word x 
8-bit. It operates at 15/20/25ns access time 
from 5V single power supply. 

Features 
• High speed, low power consumption : 

Access time Power consumption 

CXK58258AP 
28 pin DIP (Plastic) 

Function 

Preliminary 

CXK58258AJ 
28 pin SOJ (Plastic) 

~ .,p· 
(Max.) 

CXK58258AP / AJ-15 1 5ns 
CXK58258AP / AJ-20 20ns 
CXK58258AP / AJ-25 25ns 

(Typ., Cycle= Min.) 

500mW 
425mW 
375mW 32,768-word x 8-bit static RAM 

• Single + 5V power supply : 
- 15 5V ± 5% 
- 20/25 5V ± 10% 

• Fully static memorY""·No clock or timing 
strobe required. 

•Equal access and cycle time. 
•Directly TTL compatible all inputs and 

outputs. 
• Common data input and output : 

three state output 
•Available in 28 pin 300mil DIP, 300mil SOJ 

package. 

Structure 
Silicon gate CMOS IC 

Block Diagram Pin Configuration 
(Top view) 

Pin Description 

A4 o...J:~5:t=rl 
A!I 
A3 
A6 

A7 
Af 2 
A14 

At 3 o-+-[:X~ 

AIOo++-~::lC:~ 
AO 
A 1 
A2 
AB 
A9 
A 11 o+t--DC:~ 

Buffer 
• • Memory 
• Row • Marru 
• o.coder • 2!16• 1024 

••• 

1/0 Gate 
Column 

Oecod• 

••• 

1/0\ I/OB 

• 

-1-
SONY reserves the right to change products and specifications without notice. 
This information does not convey any license under patent rights of SONY corporation or others. 

Symbol 

AO to 
A14 

1/01 to 
1/08 

CE 

WE 

OE 

Va; 

GND 

©IC MASTER 1991 When contacting suppliers, say you saw it in IC MASTER 

Description 

Address input 

Data input/ output 

Chip enable input 

Write enable input 

Output enable input 

+ 5V power supply 

Ground 

PE90124- ST 
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SON"Y; 

32, 768-word x 8-blt High Speed CMOS Static RAM 

Description 
The CXK58258BP /BJ is a high speed CMOS 

static RAM which consists of 32,768-word x 
8-bit. It operates at 20/25/35ns access time 
from 5V single power supply. 

This device· is suitable for use in high speed 
and low power applications in which battery 
back up for nonvolatilitY is reQuired. 

Features 

CXK58258BP 
28 pin DIP (Plastic) 

Function 

Preliminary 

CXK58258BJ 
28 pin SOJ (Plastic) . 

• Fast access time 
CXK58258BP /BJ-20L, 20LL 
CXK58258BP /BJ-25L, 25LL 
. CXK58258BP /BJ-35L, 35LL 

(Access time) 
20ns (Max.) 
25ns (Max.) 
35ns (Max.) 

32,768-word x 8-bit static RAM 

• Low power operation 
Standby Operation 

Structure 
Silicon gate CMOS IC 

(Max.) (Typ., Min. Cycle) 

CXK58258BP /BJ-20LL 5 µW 425mW 
CXK58258BP /BJ-25LL 5 µ.W 375mW 
CXK58258BP /8J-35LL 5 µ.W 325mW 
CXK58258BP /BJ-20L 10 µW 425mW 
CXK58258BP /BJ-25L 10 µW 375mW 

>. 
§ CXK58258BP /BJ-35L 10 µW 325mW 
cn • Single + 5V power supply : 5V ± 10 % 

• Fully static memory···No clock or timing strobe required. 
•Equal access and cycle time. 
•Directly TTL compatible all inputs and outputs. 
•Common data input and output: three state output 
• Available in 28 pin 300mil DIP, 300mil SOJ package .. 
Block Diagram Pin Configuration Pin Description 
A4 (Top view) .. , 
u 
Al 

• • Vee 

..... , . . _,, . ... .,,. 

A10o+l-~R 
AO 

At 

AZ 
Al 
At 
A110ffi~R 

Ci<>-<C>--' 

• • ZH11024 

... 
1/0 G110 
ColuM• ----1 o. .... , 

••• 

GND 

1101 1101 - 1 -
SONY reserves the right to change products end specifications without notice. 
This information does not convey any license under patent rights of SONY corporation or others. 

Symbol 

AO ·tO 
A14 

VOl to 
1/08 

CE 

WE 
OE 

v~ 

GNO 
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Description 

Address input 

Data input/ output 

Chip enable input 

Write enable input 

Output enable input 

+ 5V power supply 

Ground 

PE90288-ST 
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SON'Ye cxKss1 oooP/M :rn~0~~L10~5LL I 
131072-word x 8-blt High Speed CMOS Static RAM 

Description 
CXK581000P/M is a general purpose high speed 

CMOS static RAM organized as 131, 072 words by 8 
bits. Operating on a single 5V supply, this 
asynchronous IC is suitable for high speed and low 
power consumption applications where battery back up 
for nonvolatility is required. 

Features 
• Fast access time : (Access time) 

CXK581 OOOP/M-1 OLJ1 OLL 1 OOns (Max.) 
CXK581000P/M-12LJ12LL 120ns (Max.) 
CXK581000P/M-15LJ15LL 150ns (Max.) 

• Low power consumption operation : 

CXK581000P 
32 pin DIP (Plastlc) 

Standby /DC operation 
CXK581000P/M-10L, 12L, 15L; 10 µW (Typ.) /35mW (Typ.) 

10LL, 12LL, 15LL; 3.5 µW (Typ.) /35mW (Typ.) 
• Single +SV supply : +5V ± 10% 
• Fully static memory · · · No clock or timing strobe required. 
• Equal access and cycle time. 
• Common data input and output:three state output. 
• Directly TTL compatible : All inputs and outputs. 
• Low voltage data retention : 2.0V (Min.) 
• CXK581 OOOP 600mil 32 pin DIP package 

CXK581 OOOM 525mil 32 pin SOP package 

Functions 
131,072 word x 8 bit static RAM 

Structure 
Silicon gate CMOS IC 

CXK581000M 
32 pin SOP (Plastic) 

>. c: 
0 

Cf) 

Block Diagram Pin Configuration (Top View) Pin Description 

AIO 

All 
A9 
All 

Al) 

A15 

Ala 
Al4 

All 

A1 
M 
A5 
A4 
.u 
Al 
Al 

"° 
i5! 

Wl 

• 
VCc 

• • _, . -• Mitri• .- • 5•l•IOQ 
GND 

••• 
liO-
COlulnft -

-1-
SONY reserves the right to change products and specifications without notice. 

Symbol 

AO to A16 

1/01 to 
1/08 

W,CE2 

WE 

OE 
Vee 

GND 

NC 

This information does not convey any license under patent rights of SONY corporation or others. 
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Description 

Address input 

Data input output 

Chip enable 1 , 2 
input 

Write enable input 

Output enabla input 

Power supply 

Ground 

No connection 

E89Y03-
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SONY@ CXK581001 P/M-10LJasL 
131,072-word x 8-bit High Speed CMOS Static RAM 

Description 
CXK581001P CXK581001M CXK581001 P /M is a 1 ,048,576 bits high 

speed CMOS static RAMs organized as 131,072 
words by 8-bit and operates from a single 5V 
supply. This IC is suitable for use in high speed 
and low power applications in which battery 
back up for nonvolatility is required. 

32 pin DIP (Plastic) 32 pin SOP (Plastic) 

Features 
• Fast access time : 

CXK581001 P /M-70L 
CXK581001 P /M-85L 

(Access time) 
70ns (Max.) 
85ns (Max.) 

•Single + 5V supply: + 5V ± 10% 
• Fully static memory ... No clock or timing 

strobe required. 
• Equal access and cycle time. 
•Common data input and output : three state output. 
•Directly TTL compatible : All inputs and outputs. 
• Low voltage data retention : 2.0V (Min.) 
• CXK581001 P 600-mil 32 pin DIP package 

>- • CXK581 001 M 525-m i I 32 pin SOP package 
§ •Low power operation : CXK581001 P /M-70L, 85L 

Cf) Standby /Operation 
1 OµW (Typ.) /237.5mW (Typ., Cycle= Min.) 

Block Diagram 

AIO 

A11 
A9 
A8 • • A13 • Row • 

A1~ • Decoder • 

Al6 
A14 

Al2 

A7 
A6 
A~ 
A4 
A3 
AZ 
A1 
AO 

~ 

'WE 

Memot"y 
Motrh1 

51212048 

••• 

1/0 Gale 
Column 

Decoder 

Vee 

GND 

Pin Configuration 
(Top view) 

• 

_,_ 
SONY reserves the right to change products and specifications without notice. 
This information does not convey any license under patent rights of SONY corporation or others. 

Function 
131,072-word x 8-bit static 

RAM 

Structure 
Silicon gate CMOS IC 

Pin Description 

Symbol Description 

AO to Address input 
A16 

1/01 to Data input output 
1/08 

CE1, Chip enable 1, 2 
CE2 input 

WE Write enable input 

OE Output enable 
input 

Vee + 5V Power supply 

GND Ground 

NC No connection 

E89Y03-ST 
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SON~ 

131072-word x 8-blt High Speed CMOS Static RAM 

Description 
CXK5811 OOTM CXK581100YM CXK5811 OOTM/YM is a 1 M bits, 131072 words by 

8 bits, CMOS static RAM. It is suitable for portable and 
battery back-up systems which require extremely small 
package and low stand-by current. 

32 pin TSOP (Plastic) 32 pin TSOP (Plastic) 

Features 
• Thin Small-outline Packages of EIAJ standard : 

CXK5811 OOTM : 
Smm x 20mm 32 pin TSOP 
CXK581100YM: 
Smm x 20mm 32 pin TSOP (Mirror image pinout) 

• Low stand-by current : 
L-Version: 
100 µA (Max.) @Vcc=5.5V, Ta=O to 70"C 
LL-Version: 

Pin Description 

Symbol Description 

AOtoA16 Address input 

1/01to1/08 Data input/output 
20 µA (Max.) @Vcc=5.5V, Ta=O to 70"C 

• Low voltage data retention : 2.0V (Min.) 
CE1,CE2 Chip enable 1, 2 input 

•Fast access time: (Access time) 
CXK5811 OOTM/YM-1 OL, -1 OLL 1 OOns (Max.) 
CXK5811 OOTM/YM-12L. -12LL 120ns (Max.) 
CXK5811 OOTM/YM-15L, -15LL 150ns (Max.) 

• Single +5V Supply : +5V ± 10% 

Function 
131072-word x 8-bit static RAM 

Structure 
Silicon gate CMOS IC 

Block Diagram 

AlO 

All ... Vee ... • • 
_, 

All • -. Metrla .. ,, • -· 51212041 

All 
CIND 

At• 

Al2 

••• 
"' "' A, tJOGeM ... COlulft• A3 -AZ 
Al 
II) 

81 

Wi 
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WE Write enable input 

OE Output enable input 

Vee +5V power supply 

GND Ground 

NC No connection 

Pin Configuration (Top View) 

Att 
Al 
Al 

A13 

ft 
cu 
"15 
\ICC 
NC 

All 
Al• 
Al2 
A7 
Al 
A5 

A4 

A4 

A5 
Al 
A7 

At2 
Al• 
All 

NC 

loil:c 
A15 

CEZ 
W!' 
AU .. .. 
All 

0 

CXK581100TM 

CXK581100YM 

I Mirror lmCIQI Pinour I 

0 
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A2 
Al 

AO 

1101 
1102 

1103 
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1/04 
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1/01 
1/07 
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SON"Y; CXK581020SP/J-3s/4s1ss 
131072-word x 8;.bit High Speed CMOS Static RAM 

Description 
CXK581020SP / J are 131,072-word x 8-bit 

high speed CMOS static RAMs suitable for use 
in high speed and low power applicaticms. 

Organized as 131,072 words by 8 bits, it 
operates from a single 5V supply. 

Features 
• Fast access time : (Access time) 

CXK581020SP / J-35 35ns (Max.) 
CXK581020SP / J-45 45ns (Max.) 
CXK581020SP / J-55 55ns (Max.) 

• Low power operation : (Standby) (Operation) 
CXK581 020SP / J-35, 45, 55 

50 µW(Typ.) 150mW(Typ.) 
•Single +5V supply:+ 5V ± 10% 
• Fuliy static memory ... No clock or timing strobe 

required. 
• Equal access and cycle time. 
• Directly TTL compatible : All inputs and outputs. 
•Available in 32 pin 400-mil DIP and 400-mil SOJ 

CXK581020SP CXK581020J 
32 pin DIP (Plastic) 32 pin SOJ (Plastic) 

Function 
131,072-word x 8-bit static RAM 

Structure 
Silicon gate CMOS IC 

Cf) Block Diagram Pin Configuration 
(Top View) 

Pin Description 

Symbol 
At6 --1:11==1 
At5 --1:11==1 
A14-.na=:i 

At3-.na==I 

NC • \ICC 

At2 -.na==IBuffor 

All --oos==I 
AIO --1:11==1 
A9 --1:11==1 
aa--1:11==1 

A 7 -l--eo==f"I 
A6 -+-1:11==1 
AS -+-t11==I 
u-t-tss==t 
A3-+0l==l""

A2 o-+-1:11==1 
At -+-1:11==1 
AO~.OS:::=I 

Vee 

GND 

110 Gote 

1/01 1/01 

Al& 

Al4 

A7 

A& 

A4 

A3 

AZ 

AO 

1101 

"02 

1103 

GNO 
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Al, 

cu 
W£ 
A13 

A8 

A9 

All 

Oi 
AIO 

Cii 
llO"I 

1107 

1108 

1105 

1104 

AO to 
A16 

1/01 
1/08 
CE1, 
CE2 

WE 

OE 

Vee 

GND 

NC 
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to 

Description 

Address input 

Data ·input output 

Chip enable 1, 2 
input 

Write enable input 

Output enable input 

+ 5V Power supply 

Ground 

No connection 

PE89612-ST 
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SONY@ CXK59288P/J-15/20/25 I 
32768-word x 9-bit High Speed CMOS Static RAM 

Description 
The CXK59288P / J is a high speed CMOS 

static RAM which consists of 32768-word x 
9-bit. It operates at 15ns/20ns/25ns access 
time from 5V single power supply. 

Features 
• High speed, low power consumption : 

Access time Power consumption 
(Max.) (Typ., Cycle=Min.) 
15ns 500mW 

CXK59288P 
32 pin DIP (Plastic) 

Function 

Preliminary 

CXK59288J 
32 pin SOJ (Plastic) 

CXK59288P / J-15 
CXK59288P / J-20 
CXK59288P / J-25 

20ns 
25ns 

425mW 
375mW 32768-word x 9-bit static RAM 

•Single + 5V power supply : 
-15 5V± 5% 
-20/25 5V ± 10% 

• Fully static memory ... No clock or timing 
strobe required. 

•Equal access and cycle time. 
• Directly TTL compatible all inputs and 

outputs. 
•Available in 32 pin 300mil DIP, 300mil SOJ 

package. 

Structure 
Silicon gate CMOS IC 

Block Diagram Pin Configuration 
(Top view) 

Pin Description 

A 1 o-H--r:X>=i=:I 
AO 
A9 

AlO 
A13 
A12 
A 11 ott-cxq:::i 

Buffer 
• Row • Memory 
• • Matrix 
• Decoder • 256•1152 

••• 

110 Gale 
Column 

Decoder 

••• 

1109 

• 

Al 

1101 

1/02 

1103 

1/04 

GND 

-1-
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A9 

All 

This information does not convey any license under patent rights of SONY corporation or others. 

Symbol 

AO to 
A14 

1/01 to 
1/09 

CE1, 
CE2 

WE 

OE 

Vee 

GND 

NC 
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Description 

Address input 

Data input/output 

Chip enable 1, 2 
input 

Write enable input 

Output enable input 

+ 5V power supply 

Ground 

Non connection 

PE90125-ST 
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SONY@ 'CXK7701 J ~30/35/45 
High-Speed Latched Cache-SRAM 

Description 
The CXK7701 J is a 131 ,072-bit high speed 

latched Cache-SRAM suitable for use in high 
speed cache configurations and low power 
applications. 

52 pin PLCC (Plastic) 

Organized as 8192 word x 16-bit or 4096 
word x 16-bit x 2 WAY selected by mode control 
pin, it operates from a single 5V supply. 

Features 
• Best fit for Cache configurations 

Intel 82385 Cache Controller (for 80386-33 
MHz, 25MHz, 20MHz) 

• Fast access time : 
CXK7701 J-30 
CXK7701 J-35 
CXK7701 J-45 

• Fast output Ena.ble 
CXK7701 J-30 
CXK7701 J-35 

>. CXK7701 J-45 
5 •Available in 52 pin PLCC 

(Access time) 
30ns (Max.) 
35ns (Max.) 
45ns (Max.) 

10ns (Max.) 
13ns (Max.) 
16ns (Max.) 

en • Internal 12-bit address latch (AO - A 11) 
• Directly TTL compatible : All inputs and 

outputs 

Block Diagram 

• 2 WAY SET ASSOCIATIVE (MODE= "High") 

CE 
OEA 
WEA 

CAL EN 

AO 

All 

110 0-15 

Structure 
Silicon gate CMOS IC 

CE 
OEA 
OEB 
WEA 
WEB 

• DIRECT MAP (MODE = "Low") 

BKxB 

Al 2------+--t 

AO 

All 

CAL EN----' 
CSO--------~ 

8Kx8 

CDOtl 

B-15 

OEB 
WEei 
IT 

cs 1~-------------' 

cso~---------' 
CSi~------------1 

-1-
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Spread 
Spectrum 

At Your 
Finger 
Tips. 

LOWEST 
HIGHEST PRICE VITERBI 
PERFORMANCE DECODER 
VITERBI DECODER At less than $100 
At 20 Mbps with (qty. 1000) the 
4-bit soft decision the HIGHEST STEL-5269 K=7 
STEL-2020 is the PERFORMANCE Viterbi decoder 
highest performance DIGITAL FILTER . has the most 
K=6 and K=7 Viterbi The STEL-3310 attractive price in 
decoder in the 64-Tap Complex the industry, with 
industry. Matched Filter industry standard 

provides the highest polynomials and 

HIGHEST performance in a a 256 Kbps data 
single package for rate. 

FLEXIBILITY PN signal despreading 
CODER applications. 
At 30 Mcps and up 
to 32 taps per coder 
the STEL-1032 
Triple PN Coder has GPS CODER 
the flexibility to The STEL -1023 
generate a wide generates the C/A 
variety of codes for (Clear/Acquisition) 
many spread coding and timing for 
spectrum G PS receivers in a 
applications. single chip. 

STANFORD TELECOM proudly offers the 
industry's most complete line of Spread 
Spectrum VLSI Products for any occasion. 
STANFORD TELECOM ... the leader in Spread Spectrum, 

also offers products for Direct Digital Synthesis 

applications. In addition, we specialize in the development 

of custom ASIC solutions for your specific requirements. 

HIGHEST SPEED 
ACCUMUµTOR 
Witha70 
Msamples/sec. 
accumulation rate The STEL-2330 
the STEL-2410 is FASTEST Signal Quality 
the industry's BURST DATA Estimator 
highest speed provides front-
signal accumulator ACQUISITION end processing 
for spread The STEL-2210 to allow the 
spectrum Block Phase EifN0 of signals 
applications. Estimator allows to be calculated 

burst signals to be atupto15 
acquired rapidly HIGHEST Msamples/sec. 
and demodulated PERFORMANCE 
coherently when QUADRATURE 
used in NCO 

HIGHEST conjunction with 

PERFORMANCE BIT the STEL-211 OA. The STEL-1177 
Quadrature NCO 

SYNCHRONIZER/ has a 60 MHz 
DEMODULATOR clock frequency 
The STEL-2110A is a and incorporates 
digital bit synchronizer linear PM and FM 
and PSK demodulator, capabilities as 
providing high well as providing 
performance in spread quadrature 12-bit 
spectrum BPSK and outputs for -75 
QPSK applications. dBc purity. 

For immediate support, please write or call: 

STANFORD 
-=-=-= = =- .... ...- . ....-..._ = = - - - - - r 1-- --
=I === I === E 11 •••• ·-==-~--w~iit'I 

ASIC & Custom Products Group 
2421 Mission College Blvd., Santa Clara, CA 95054 

Tel: (408) 980-5684 • Fax: (408) 727-1482 
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PRODUCTS FOR DIRECT DIGITAL SYNTHESIS 

STANFORD TELECOM offers the most comprehensive 
selection of numerically controlled oscillators (NCOs), 
DDS boards and chassis assemblies in the industry. 

In addition, a comprehensive set of digital integrated 
circuits for spread spectrum and forward error 
correction is also offered. 

We can provide data sheets, application notes, and 
even handbooks. Please call, fax, or write the ASIC & 
Custom Products Group for additional information. 

Telephone: (408) 980-5684 •Fax: (408) 727-1482 

2421 Mission College Boulevard 
Santa Clara, CA 95054-1298 

MONOLITHIC NCOS 
STEL-11728 
STEL-1173 
STEL·1174 
STEL·1175 
STEL·1176 
STEL·1177 
STEL·2172 
STEL·2173 

50 MHz, 32-bit, Quadrature 
50 MHz, 48-bit, High Resolution 
50 MHz, 16-bit, Low Cost 
60 MHz, 32-bit, Phase Modulated 
80 MHz, BCD/Decimal, high speed CMOS 
60 MHz, 32bit, full PM, FM, & Quadrature 
300 MHz, ECL, 28-bit 
1 GHz, GaAs, 32-bit, BPSK, QPSK 

BOARD LEVEL DDS 
STEL·1272 
STEL·1273 
STEL·1275 
STEL·1375A 
STEL·1376 
STEL·1377 
STEL·1277 
STEL·2272 
STEL-2273 

based on 11728, 0-20 MHz 
based on 1173, 0-20 MHz 
based on 1175, 0-25 MHz 
miniature assembly based on 1175 
miniature assembly based on 1176 
miniature assembly based on 1177 
based on 1177, 0-25 MHz 
based on 2172, 0-130 MHz 
based on 2173, 0-400 MHz 

CHASSIS-LEVEL DDS 
STEL·9272 
STEL-9273 

based on 2172 
based on 2173 
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-0.SYNERGY 
==SEMICONDUCTOR============================= 

Synergy Semiconductor has emerged as the leader in the high-performance ECL 
market by designing and manufacturing the industry's fastest memory and logic products. 
Synergy utilizes a combination of a unique proprietary process and design innovations to 
provide the very best in ULTRA-FAST USABL~ SPEE05M. Synergy's initial products are 
a family of industry standard ECL RAMs and Logic. The first product introduced in 
January 1989, was a 1K?<4 Static RAM providing the industry's fastest access and write 
time of 3 nanoseconds. The proprietary ASSET™ (All Spacer Separated Element 
Transistor) Technology allows Synergy to build devices which achieve an fT of 15 GHz 
and unloaded gate delays of 80 picoseconds at 200uA, while utilizing very conservative 
1.5 micron lithography. It is a fully self-aligned technology making it alignment tolerant, 
which is extremely important to allow the technology to be truly scalable to much more 
aggressive geometries. ASSET is readily scalable to sub-micron lithography levels 
allowing Synergy to continue to demonstrate significant performance improvements 
as the technology advances. 

Synergy currently offers a complete series of ultra-fast 1 K, 4K and 16K RAMs as 
well as SUPER-300K™ and ECLinPS ECL Logic families, each of which have set new 
speed standards for the industry. The series of ECL RAMs features equally fast read and 
write times, not offered by the competition. In addition to the high-speed read and write 
capabilities, without the disadvantage of higher power, the products are designed for 
immunity to alpha-particles, therefore reducing the "soft error" rates often suffered by 
memory cells. 

Synergy will continue to develop additional complementary product families to 
progressively fill the ever increasing demands of high-end systems for the ultimate in 
high-performance. 

Synergy is headquartered in Santa Clara, California. The company's operations 
are housed in a 45,000 square foot facility which incorporates all aspects of its business 
from research and development, to design, wafer fabrication, test, shipping and 
administration. This facility incorporates a modern wafer fabrication clean room with the 
equipment operating in a sub-Class 10 environment. The fabrication area incorporates 
state-of-the-art high resolution steppers, dry-etchers, films deposition systems, etc. The 
company's test area utilizes advanced test equipment capable of holding extremely tight, 
picosecond level testing accuracies. 

ASSET is a trademark of Synergy Semiconductor Corporation 
SUPER-300Kis a trademark of Synergy Semiconductor Corporation 
ULTRA-FAST USABLE SPEED is a servicemark of Synergy Semiconductor Corporation 

3450 Central Expressway 
Santa Clara, California 95051 

Tel: 408-730-1313 
Fax: 408-737-0831 
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ULTRA FAST ECL LOGIC 

• Ultra-fast gate speeds for performance oriented ECL systems 

• . SUPER-300K functions offer almost twice the speed and half the power of F1 OOK functions 
from National and Signetics 

• SUPER-300K devices are pin compatible with National and Signetics 

• SUPER-300Kdevices packaged in CERDIP, CERPACK and also in PLCC, CLCC 

• Superior ESD protection of 2000V 

• Typical edge rates of 500ps 

• Extended supply voltage option: 
VEE= -4.5V (100K) 
VEE= -5.2V (101 K) 

'ii";:iii: [! &:%;: ....., iiH • 
2lillllllliiili {) ,,,,,,,,,,,,,, ''''''""'' 

SY100/101S301 'TrjQle 5-in~t OR/NOR Gate 90QQ_s 75QQ_s 70QQ_s -25 
SY100/101S302 Quint 2-l~ut OR/NOR Gate SOQQ_s 75QQ_s 
SY100/101S304 Quint AND/NANO Gate 1250_Q_S 1150_Q_S 
SY100/10.15307 Quint Exclusive OR/NOR Gate 1200_Q_S 1100_Q_S 
SY100/101S313 Quad Driver 950_Q_S 85QQ_s 
SY100/101S314 Quint Differential Line Receiver 120QQ_s 1100_Q_S 
SY100/101S317 TriQle 2-Wide OA/OAI Gate 175QQ_s 160QQ_s 
SY100/1015318 5-Wide 5,4,4,4,2 OA/OAI Gate 130QQ_s 110QQ_s 
SY100/1015322 9-Bit Buffer 90QQ_s 800_Q_S 
SY100/101S324 Hex TTL-to~ECL Translator 1.5ns 1.4ns 
SY100/101S325 Hex ECL-to-TTL Translator 2.8ns 2.7ns 
SY100/1015331 Tr!Q!e D Fl!Q:-Flo_Q_ 600MHz 700MHz 
SY100/101S336 4-Sta_g_e Counter/Shift R~ster 500MHz 500MHz 
SY100/101S341 8-Bit Shift R~ster 500MHz 500MHz 
SY100/101S350 Hex D Latch 1050_Q_S 1000_Q_S 
SY100/101S351 Hex D Fl_!Q:-Flo_Q_ 600MHz 700MHz 
SY100/101S355 Quad MultjQlexer/Latch 1300_Q_S 1200_Q_S 
SY100/101S356 Mask-Me.r:g_e/Latch 140QQ_s 120QQ_s 
SY100/101S360 Dual Pari!Y_ Checker/Generator 240QQ_s 230QQ_s 
SY100/101S363 Dual 8-l~t Mult!Q!exer 110<£.s 100<£.s 
SY100/101S364 16-l~ut Mult!Q!exer 150~s 140<£.s 
SY100/101S365 Universal Priori!Y_ Encoder 230QQ_s 220QQ_s 
SY100/101S366 9-Bit Comparator 2200_Q_S 210QQ_s 
SY100/101S370 Universal DemultjQlexer/Decoder 1400_Q_S 1300_Q_S 
SY100/101S371 Tr_!E!e 4-ln..E_Ut Multiplexer with Enable 1200ps 1100_Q_S 

SUPER-300Kis a trademark of Synergy Semiconductor Corporation 
3450 Central Expressway 
Santa Clara, California 95051 
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70QQ_s -45 
1050_Q_S -60 
1000_Q_S -58 
85QQ_s -70 

1000_Q_S -60 
150QQ_s -48 
1000..Q? -55 
700_Q_S -63 
1.3ns -55 
2.6ns -37 

700MHz -90 
500MHz -170 
500MHz -145 

900..Q? -98 
700MHz -98 
11 OO_Q_s -80 
11 OO_Q_s -141 
2200..Q? -60 
900_E_s -92 
130~s -63 
210<£.s -120 
2000_Q_S -150 
1200_Q_S -92 
100QQ_s -68 

Tel: 408-730-1313 
Fax: 408-737-0831 
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ECL RAM PRODUCT FEATURES 

• Ultra-Fast Access Times 
• Ultra-Fast Write Times 

• Eliminates write recovery glitch found 
on competitors' ECL RAMs 

• Designed for alpha particle immunity 

•Built with ASSET™ I Technology 

• Meets 1 OOK, 101 Kand 1 OK interface 
standards and supply voltages 

100K -4.SV 
101K -5.2V 
10K -5.2V 

• 1 SOOV ESD protection 
• Industry standard architecture and 

pin outs 

11Dhk > > 2 ::2 ±~~~ ib~±i22 
SY100422-3 256 x 4 ECL RAM 3 3 -270 

SY100422-5/7 256 x 4 ECL RAM 5 I 7 3.5 I 5 -200 

SY100474-3 1K x 4 ECL RAM 3 3 -300 

SY100474-5/7 1K x 4 ECL RAM 517 518 -250/-220 

SY100480-6 16K x 1 ECL RAM 6 6 -220 

SY100480-8/10 16K x 1 ECL RAM 8 I 10 10 -260/-220 

SY100484-5 4K x 4 ECL RAM 5 5 -300 

SY100484-8/10 4K x 4 ECL RAM 8 I 10 10 -330/-260 

SY100494-5 16K x 4 ECL RAM 5 5 -395 

SY101422-3 256 x 4 ECL RAM 3 3 -270 
SY101422-5/7 256 x 4 ECL RAM 5 I 7 3.5 I 5 -200 

SY101474-3 1K x 4 ECL RAM 3 3 -300 

SY10147 4-5/7 1K x 4 ECL RAM 517 
SY101480-6 16K x 1 ECL RAM 6 
SY101480-8/10 16K x 1 ECL RAM 8/10 

SY101484-5 4K x 4 ECL RAM 5 
SY101484-8/10 4K x 4 ECL RAM 8 I 10 

SY101494-5 16K x 4 ECL RAM 5 

l~''''i:oo::::::::::·::::::')::{: 

SY10422-3 256 x 4 ECL RAM 3 

SY10422-5/7 256 x 4 ECL RAM 5 I 7 

SY10474-3 1K x 4 ECL RAM 3 

SY10474-5/7 1K x 4 ECL RAM 517 
SY10480-6 16K x 1 ECL RAM 6 
SY10480-8/10 16K x 1 ECL RAM 8 I 10 

SY10484-5 4K x 4 ECL RAM 5 
SY10484-8/10 4K x 4 ECL RAM 8 I 10 

SY10494-5 16K x 4 ECL RAM 5 
ASSET is a trademark of Synergy Semiconductor Corporation 
ULTRA-FAST USABLE SPEED is a servicemark of Synergy Semiconductor 

3450 Central Expressway 
Santa Clara, California 95051 

5/8 -250/-220 

6 -220 

10 -260/-220 

5 -300 

10 -330/-260 

5 -395 

'{:: /::) \: >'' ' )\'/::/'' '{'{:': :''\}/:::o 

3 -270 

3.5 I 5 -200 

3 -300 

5/8 

6 
10 

5 
10 

5 

-250/-220 
-220 

-260/-220 

-300 

-330/-260 

-395 

Tel: 408-730-1313 
Fax: 408-737-0831 
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/ 2 Ji W'.:2 w2J:l ~2221222 \)@ ff 
,_ SY10/100/101E016 8-Bit S_y_nchronouse Bin~Up_Counter 700MHz 181 208 
_g SY10/100/101E101 Quad 4-ln_e_ut OR/NOR Gate 500ps 36 42 
-6 SY10/100/101E104 Quint 2-l~t AND/NAND Gate 600_.e_s 50 58 
c: 8 SY10/100/101E107 Quint 2-l~t XOR/NOR Gate 600_.e_s 50 58 
·E SY10/100/101 E111 1 :9 Differential Clock Driver 630_.e_s 60 69 
~ SY10/100/101 E112 Quad Driver with Enable 600_.e_s 56 65 
>. SY10/100/101 E116 5-Bit Differential Line Receiver 500"s 35 40 ~ 1--~~~~~~~-t-~~~~~~~~~~~~~1--~~'...l:'.:~-+-~~~--t~~~--i 

<D SY10/100/101E122 9-Bit Buffer 500_.e_s 56 63 
c: o::; SY10/100/101E131 4-Bit D Fll.Q.-Flop 800MHz 70 81 

SY10/100/101E141 8-Bit Shift Re_g!ster 700MHz 168 193 
SY10/100/101E142 9,Bit Shift Re_g!ster 700MHz 145 165 
SY10/100/101E143 9-Bit Hold Re~ister 700MHz 145 165 

SY10/100/l01E150 6-Bit Latch 80<£.s 60 69 
SY10/100/101E151 6-Bit D R~ster 800MHz 85 98 
SY10/100/101E154 5-Bit 2:1 Mux-Latch 82~ 91 105 
SY10/100/101E155 6-Bit2:1 Mux-Latch 82~s 102 117 
SY10/100/101E156 3-Bit 4:1 Mux Latch 950_Q_s 90 103 
SY10/100/101E158 5-Bit 2:2 Mult£!exer 600ps 40 46 
SY10/100/101E160 12-Bit Parity Generator/Checker 900_Q_s 69 79 
SY10/100/101E163 Dual8-ln_.e_utMultiplexer 850ps 88 100 
SY10/100/101E166 9-Bit M'!.9_nitude Com_E..arator 140<£.s 120 120 
SY10/100/101E167 6-Bit 2:1 Mux-Re_g!ster 800MHz 113 130 
SY10/100/101E171 3-Bit 4:1 Mult£!exer 72~ 67 77 
SY10/100/1OOE193 8-Bit Error Detection/Correction _{.EDACl 1400_.e_s 120 120 
SY10/100/101 E241 8-Bit Scannable R~ster ?QOM Hz 168 193 
SY10/100/101 E256 3-Bit 4:1 Mux-Latch 950..E._s 83 96 

SY10/100/101E336 3-Bit R~stered Bus XVCR 100<£.s 122 141 
SY10/100/101E337 3-Bit Scannable R~ Bus XCVR 100QQ_s 161 185 
SY10/100/101E451 6-Bit D ReJl:, Diff. Data & CLK ln_Q_uts 800MHz 101 116 

3450 Central Expressway 
Santa Clara, California 95051 
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Tc)shiba. 
Custc)mer Sc)lt1tic)ns 

In Micrc1cc11nputer Prc)ducts. 

CMOS 4-BIT MICROCONTROLLER - TLCS-42 SERIES 

ROM RAM 1/0 Min. Instruction Supply 
Type Function Execution (bit) (bit) (bit) Tlme(µs) Voltage(V) 

TMP42C40P 512X8 

TMP42C60P 1024 x 8 11 

512X8 
t-----1 

TMP42C50N STANDARD 1.0 4.5-5.5 
TMP42C70N 32 x4 23 (2.5) (4.0-6.0) 

1024 x 8 t-----1 
TMP42C70M 15 

TMP42C66P Pulse (Remote-controlled) Output Circuit AC Zero-crossing Detection Circuit 
t-----1 

23 

TMP42COOY EVALUATOR CHIP ~.r:.R~~ 
NMOS 
TMP4240P 512 x 8 

STANDARD 
11 

TMP4260P 1024x 8 32 x4 t--- 2.5 4.5-5.5 
TMP4250N 1024 x 8 512 x 8 

TMP4270N 
23 

4-BIT MICROCONTROLLER - TLCS-470 CMOS SERIES 
TMP47C800N 8192 XS 
TMP47C800F 

512 X4 
TMP47P800N OTP 
TMP47P800F 

STANDARD (LED DRIVER) 8192 x 8 

TMP47P800E EPROM 1.3 
8192 XB 

TMP47C620F 6144X8 384X4 36 (244) 

TMP47C820F 
LCD DRIVER 

8192 x 8 
HIGH SPEED 4.5-6.0 

TMP47P820F TIMER/COUNTER OTP 512 X4 8192 x 8 

TMP47CE820F l ON·CHIP EEPROM 
84X8·BIT 

8192 x 8 

TMP47C434N DISPLAY ON SCREEN CIRCUIT 4096X 8 256X4 
TMP47C434F D/A CONVERSION (PW/M) OUTPUT 28 
TMP47C634N 3-BIT AID CONVERSION INPUT 1.9 
TMP47C634F REMOTE CONTROL PRE-PROCESSING 6144 x 8 384X4 !-------' 
TMP47C635N LED DRIVER 41 

TMP47C850N DTMF RECEIVER, BEEP OUTPUT LED DRIVER 
8192 x 8 512X4 52 2.2 (244) 4.5-5.5 

TMP47C858F DTMF GENERATOR, LCD DRIVER 36 2.7-6.0 

TMP47C660N 
6144 x 8 384X4 

TMP47C660F 

TMP47C860N 
TMP47C860F 8-BIT AID CONVERTER 8192 x 8 56 

TMP47P860N REMOTE CONTROL OTP 512X4 
TMP47P860F PRE-PROCESSING 8192 x 8 

TMP47P860E LED DRIVER EPROM 
8192X8 

TMP47C662N 6144X 8 384X4 l VFT DRIFTER 55 1.3 4.5-6.0 
TMP47C862N PULSE GENERATOR 8192 x 8 512X4 (244) 
TMP47C670N 

6144 x 8 384X4 TMP47C670F VFTDRIVER 

TMP47C870N DIA CONVERSION (PWM) OUTPUT 8192 x 8 
TMP47C870F 

4-BIT AID CONVERSION INPUT 53 
TMP47P870N OTP 

512X4 

TMP47P870F REMOTE CONTROL 8192 x 8 

TMP47P870E PRE-PROCESSING EPROM 
8192 x 8 

4-BIT MICROCONTROLLER - TLCS-470A CMOS SERIES 
TMP47C1260N LED DRIVER 12288 x 8 

8-BIT AID CONVERTER 56 
1.3 TMP47C1660N REMOTE CONTROL PRE-PROCESSING 16384x8 768x4 4.5--6.0 t-----1 (244) 

VFT DRIVER 
TMP47C1270N DIA CONVERSION (PWM) OUTPUT 12288 x 8 

53 
TMP47C1670N 

4-BIT AID CONVERSION INPUT 
16384 x 8 REMOTE CONTROL PRE-PROCESSING 

©IC MASTER 1991 When contacting suppliers, say you saw it in IC MASTER 

Package 

16-PIN DIP 

28-PIN SDIP 

28-PINSOP 

20-PIN DIP 

64-PIN PGA 

16-PIN DIP 

28-PIN SDIP 

42-PINSDIP 
44-PIN PQFP 

42-PIN CERDIP 
WITH WINDOW 

80-PIN PQFP 

42-PIN SDIP 

44-PIN PQFP 

54-PIN SDIP 

64-PIN SDIP 

100-PIN POFP 

64-PIN SDIP 
64-PIN PQFP 

64-PINSDIC 
WITH WINDOW 

64-PIN SDIP 

64-PIN SDIP 
64-PIN PQFP 

64-PIN SDIC 
WITH WINDOW 

64-PIN SDIP 
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16/4 MBPS TOKEN RING CONTROLLER, 
MEDIA DRIVE'R/RECEIVER 

TC35802, TB32042F 

• 1.2 µCMOS Integrated Token Ring Controller 
(TC35802G) and Bi-CMOS Media Driver/Receiver 
(TB32042F) 

• Compatible with IEEE 802.5 specifications 

• MAC level function support 

• Software switchable 16 or 4 Mbps data rates 

• Intelligent OMA utilizing linked list data structures 

• Automatic execution of token passing protocol 

• On-chip FIFO queues for high tolerance to bus 
latency and high packet performance 

• On-chip logic to support source routing bridge 

• Direct interface between the TC35802G Token 
Ring Controller and the TB32042F Media Driver/ 
Receiver 

• Built-in self-diagnostic functions 

• 16-bit bus interface allows for easy integration with 
iAPX86, 186, 286 microprocessors 

• Built-in phantom drive control, loop-back, watch
dog timer and error detection in the TB32042F 

• 144-pin flat package (TC35802G), 60-pin flat 
package (TB32042F) 

TYPICAL PC ADAPTER APPLICATION 

PC/AT BUS 

PC BUS 
INTERFACE 

SAAM 
TC551001 

FBM 

TOKEN RING 
CONTROLLER 

TC35802G 

(Frame Buffer Memory) 

Toshiba's TC35802G TRC (Token Ring Controller) 
is an IEEE 802.5 based LAN controller which utilizes 
the token ring protocol. The TC35802G has been 
designed to easily interface to the iAPX series of 
microprocessors. The TRC's built-in OMA controller 
and advanced linked list buffer management scheme 
allows a system to be configured for maximum 
performance in node processor applications. For 
systems without a dedicated node processor, the 
system designer can choose the best cost perform-

MEDIA DRIVER 
TB32042F 

TO RING NETWORK 

ance ratio by choosing between shared memory 
interfaces and bus master applications. All MAC level 
functions are supported. The Logical Link Control, 
Configuration Report Server, Ring Error Monitor and 
Ring Parameter Server are implemented in software. 
The TB32042F MOR (Media Driver/Receiver) allows 
for easy connection between the ring network and 
TRC. The MOR has built-in phantom drive control, 
loop-back, watchdog timer, wire-error detection and 
is switchable between 4 Mbps and 16 Mbps speeds. 
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TMP68301/3 - 68HCOOO BASED INTEGRATED MICROPROCESSORS 
TMP68301 /3 FEATURES TMP68303 UNIQUE FEATURES 
-. 12.5, 16.67 MHz 68HCOOO based integrated microprocessor 

Sophisticated address decoder - relocatable chip-select 
generation for internal peripherals and external chip-selects 

Built-in interrupt controller - 3 external plus internal channels 
with auto-vector interrupt generation 

Automatic DTACK generation with 0 to 7 wait-states and 
programable BERR generation 

1 00-pin plastic flat package 

TMP68301 UNIQUE FEATURES 
3 Asynchronous serial ports with baud rate generators with 
optional modem control 

16-bit parallel interface with optional Centronics interface port 

3 timer channels, 16 bits each with an 8-bit prescaler 

t TIMERS 

INTERRUPT CONTROLLER ~ TIMER/COUNTER 

i~§] SELECT I I BAUD RATE 
H PRE SCALER TIMER/COUNTER GENERATOR 

INTERRUPT 
ACKNOWLEDGE TIMER/COUNTER 

CIRCUIT 

~ ~ 

68HCOOO 

3 independent OMA channels capable of 8 Mbyte/sec transfer 
rate 

DRAM controller with programmable refresh and memory 
wait-states 

2 Asynchronous serial ports with independent baud rate 
generators 

General purpose 10-bit parallel interface 

2 channel stepping motor controller 

4 timer channels - Two 16-bit with 8-bit prescaler and two 
8-bit with 9-bit prescaler 

16-bit watchdog timer with system reset output 

t SEAIAL INTERFACE 

~ ~ t PARALLEL INTERFACE 

J I I BAUD RATE BAUD RATE 16-BIT PORT 
GENERATOR GENERATOR 

I I CENTAONICS 

J PRESCALEA INTERFACE 

~ ~ 

VtJ -1\=~ CORE INTERNAL BUS BUS 
ROCESSOA 

N-- w= 
_S2:_ _S2:_ ~ ~ _S2:_ ~ 

I WAIT CONTROL I I~ I~ SOURCE 

I~ AAS/GAS J PHASE 

MEMORY GENERATOR GENERATOR 

~~ I I 
REGISTER REGISTER RE Gt STEA ~ COUNTER) 10-BIT 

TIME-OUT MONITOR I'---' I'----' ALTERNATE 
OEST. MEMORY 01~ REFRESH 

J 
REGISTER 

PARALLEL 

I I DATA XFER DATA XFER 
REGISTER ~ COUNTER 

I~ 
TIMER 

PORT 

CS GENERATOR ::1~ PHASE REGISTER REGISTER DATA XFER R 
GENERATOR I'---' I'--------' REGISTER L-.....i COUNTER 

I I ADDRESS DECODER ARBITER 
ALTERNATE 

MEMORY ~ lDATAXFER REGISTER 
t TMP68301 ONLY REGISTER COUNTER 
• TMP68303 ONLY 'ORAM • STEPPING MOTOR "PARALLEL 

• OMA CONTROLLER •TIMERS CONTROLLER CONTROLLER INTERFACE 

TLCS-ZSO APPLICATION SPECIFIC STANDARD PRODUCTS (ASSPs) 

TLCS-Z80 FEATURES 
Z80 based Application Specific Standard Product (ASSP) 

Industry Standard CGC, CTC, OMA, SIO, PIO AND MMU 

Watchdog timer, RAM and additional 1/0 

DEVICE FEATURES PACKAGE 

TMPZ84C011AF z00 MPU + z00 cGc + z00 CTC + 100-PIN PQFP 
FIVE 8-BIT 1/0 PORTS 

TMPZ84C013AF z00 MPU + z00 cGc + z00 cTc + 84-PIN PLCC 
Z80 SIO +WATCHDOG TIMER 

TMPZ84C015AF z00 MPU + z00 CGC + z00 CTC + z00 100-PIN POFP 
PIO+ Z80 SIO +WATCHDOG TIMER 

. z00 MPU + z00 CGC + z00 CTC + 

TMPZ84C81 OAF Z80 SIO + OMA + 1/0 + 100-PIN PQFP 
MMU (1MB PROGRAM & DATA)+ 

WATCHDOG TIMER 

TMPZ84C112AN Z80 MPU + 256 BYTES RAM + 64-PIN SDIP 
TMPZ84C112AF TWO 8-BIT & ONE 5-BIT 1/0 PORTS 64-PIN POFP 

Industry standard development tools can be used for debug 
and test 

· Available in 6, 8 and 10 MHz versions 

WDT 

('013,'015,'810) 

MMU 
2 Mbyte ADORESSIN 

('810) 
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16-BIT MICROPROCESSORS 
TLCS-68000 SERIES 

System Configuration 

MMU 
TMP68451 (MMU)) 

OMA CONTROLLER 
TMP68450(DMAC) 
TMP68440(DDMA) 

TMP68442.(EDDMA) 

MPU 
TMP6801 O(VMPU) TMP68HCOOO(MPU) 
TMP68000(MPU) TMP68008(MPU) 

GENERALl/O 
TMP68230(Pl/T) 
TMP68901 (MFP) 

SYSTEM INTERFACE 
TMP68452(BAM) 
TMP68153(BIM) 

Clock Rates and Package Type of the TLCS-68000 Family 

COMMUNICATION 
CONTROLLER 

TMP68652(MPCC) 
TMP6866(EPCI) 

TMP6868(DUART) 

DIP CERAMICPGA 

DEVICE NO. 

TMP68000 

TMP68008 

TMP68010 

TMP68230 

TMP68450 

TMP68451 

TMP68HCOOO 

TMP68681 

TMP68901 

TMP68153 

TMP68440 

TMP68442 

TMP68452 

TMP68661 

Product List 

PRODUCT 
NUMBER 

TMP68HC05C4 

TMP68HC0586 

TMP68HC11A8 

TMP68HC11A1 

TMP68HC11AO 

TMP68HC11 E9 

TMP68HC11 El 

TMP68HC11 EO 

TMP68HC711J6 

• : Planned Product 

3672 

DEVICE PROCESS SPEEDS 
NAME (MHZ) PLASTIC WITH STANDOFFS 

MPU N 8, 10, 12.5 64 68 

MPU N 8,10 48 -
VMPU N 8,10, 12.5 64 68 

Pl/T N 8,10 48 -
DMAC. N 8,10 - 68 

MMU N 8,10 - 68 

MPU c 10, 12.5, 16 64 68 

DU ART N 1 MbQ_s 40 -
MFP N 4 48 -
BIM B 16 40 -

DDMA N 8,10 64 68 

EDDMA N 8,10 - -
BAM B sons (A~~~ATION 28 -
EPCI N 1 Mbp§ 28 -

8-BIT MICROCONTROLLERS 
TMP68HC05/11 SERIES 

MINIMUM 
ROM EEPROM RAM l/OPORT INSTRUCTION 

(bytes) (bytes) (bytes) (bits) EXECUTION 
TIMEfu.S)_ 

4160 - 176 31 0.95 

5952 256 176 32 0.95 

8K 512 

- 512 256 38 0.95 

- -
12K 512 

- 512 512 38 0.95 

- -
16K - 512 54 0.47 J_EPROMi 

PACKAGE DIP: Plastic Dual-in-line (Pin pitch : 2.54mm) 
PLCC: Plastic Leaded Chip Carrier 
SDIP: Shrink DIP (Pin pitch : 1. 78mm) 
QFP: Plastic Quad Flat Package 

CLOCK 
FREQUENCY 
FOSC(MHz) 

D.C. - 4.2 

D.C. - 4.2 

D.C. - 8.4 

D.C. - 8.4 

D.C. - 16.8 

When contacting suppliers, say you saw it in IC MASTER 

SUPPLY 
VOLTAGE 

(V) 

3.0 - 5.5 

3.0 - 5.5 

4.5. - 5.5 

4.5 - 5.5 

4.5. - 5.5 

WITHOUT 
STANDOFFS 

68 

-
68 

-
68 

-
-
-
-
-
68 

68 

-
-

OPERATING 
TEMPERATURE PACKAGE 

('CJ TYPE 

o- +70 
40-pin DIP 

•44-pin QFP 
44-pin PLCC 

o- +70 
52-pin PLCC 
64-pin SDIP 

64-pin SDIP 

-40. - +85 
·s4-pin QFP 
52-pin PLCC 

48::Q!n DIP 

64-pin SDIP 
-40. - +85 •s4-pin QFP 

52-pm PLCC 

-40- +85 
64-pin SDIP 
68-pin PLCC 

©IC MASTER 1991 



CMOS MICROCOMPUTER PERIPHERAL LSI 
Powerful Microprocessor Peripherals 

Total CMOS solution for low power consumption and heat dissipation 
Many devices compatible with accepted industry standards 
Many devices available in both DIP and surface mount packages 

COMPONENTS 

TYPE 
NUMBER PACKAGE DESCRIPTION 

TC8250AP 16-PIN DIP RTC REAL TIME CLOCK/CALENDAR 
TC8521P 18-PIN DIP 

TC8505AP 40-PIN DIP 
CRTC CRT DISPLAY CONTROLLER 

TC8505AF 44-PIN MFP 

T7518 144-PIN QFP HOC HARD DISK CONTROLLER 

TC85041F 

TC8540F 100-PIN QFP BIA BUS INTERFACE ADAPTER PC/AT 

TC8541F 

TC8563AF 60-PIN QFP VFO VFOFOR HOC 
TC8564AF 

TC8565AP 40-PIN DIP 

TC8565AF 44-PIN MFP FDC FLOPPY DISK CONTROLLER 

TC8566AF 100-PIN MFP 

TC8568AM 28-PIN SOIC VFO VFO FOR FLOPPY DISK 

TC8569AF 80-PIN MFP FDC FLOPPY DISK CONTROLLER 

TC85069F (PERPENDICULAR RECORDING) 

TC8576AF 44-PIN MFP CENTRONICS 1/0 + RS232C 

TC8577AP 40-PIN DIP CPC CENTRONICS OUTPUT + RS232C 

TC8578AP 40-PIN DIP CENTRONICS INPUT + RS232C 

T7779 100-PIN FP LCK/CRTC LCD/CRTC CONTROLLER 

640X 400 DOT MATRIX 

T7889A 100-PIN FP LCD ROW/COLUMN DRIVER/CONTROLLER 

T7934 80-PIN FP LCD LCD CONTROLLER/DRIVER/(40 DIGIT X 16 LINES) 

T6963C 67-PIN MFP LCD LCD CONTROLLER (80 DIGIT X 16 LINES) 

TC8506M 28-PIN SOP LUT LOOK UP TABLE RAM W/DAC 
TC8507P 40-PIN DIP 

TC8554F 100-PIN QFP ODC ERROR CORRECTION FOR OPTICAL DISK 

TC8570AP 44-PIN QFP UART UNIVERSAL ASYNCHRONOUS R/T 
TC8570AF 

COMPATIBLE PART 

TOSHIBA ORIGINAL 

MOTO/HITACHI 

6845 (NMOS) PINOUT 

TOSHIBA ORIGINAL 

TOSHIBA ORIGINAL 

TOSHIBA ORIGINAL 

NEC µPD765 

INTEL8272A 

FDCWITH VCO 

TOSHIBA ORIGINAL 

TOSHIBA ORIGINAL 

MOTO/HITACHI 6845 

(SOFTWARE) 

TOSHIBA ORIGINAL 

TOSHIBA ORIGINAL 

TOSHIBA ORIGINAL 

TOSHIBA ORIGINAL 

PRODUCTION 
AVAILABILITY 

NOW 

NOW 

NOW 

NOW 

NOW 

NOW 

NOW 

NOW 

NOW 

NOW 

NOW 

NOW 

NOW 

NOW 

NOW 

NOW 

NOW 

NOW 

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 
NORTHWESTERN: NORTH CENTRAL: NORTHEASTERN: 
Sunnyvale, CA• (408) 737-9844 Chicago, IL• (708) 945-1500 Burlington, MA • (617) 272-4352 

SOUTHWESTERN: SOUTH CENTRAL: SOUTHEASTERN: 
Tustin, CA• (714) 259-0368 Dallas, TX• (214) 480-0470 Norcross, GA • ( 404) 368-0203 
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Toshiba. 
World's Largest Supplier of 

CMOS LOGIC. 
Toshiba offers the most comprehensive CMOS 

LOGIC line available - from our standard 4000 
series up to our new Advanced High Speed 74AC 
series. The Advanced High Speed series has typical 
prop delay times of 3.Sns and maximum clock 
frequencies of 150 megahertz. That's 33% faster 
than the original 74HC serie.s. With high noise 

margin, high speed and low power consumption, 
these devices create opportunities for designers of 
high speed portable instruments, telecommunicators 
or any digital system. Now Toshiba offers a line of 
BiCMOS Logic. Available currently is a full line of Bus 
Interface Devices as well as several gate functions. 

TOSHIBA HIGH SPEED (HC), ADVANCED HIGH SPEED (AC) 
CMOS AND BiCMOS (BC) FUNCTION SELECTION GUIDE 

FUNCTION HIGH SPEED (PIN TC74H9_ ADVANCED HIGH SPEEDJPIN TC74AQ)_ BiCMOS J!'INTD74BC 
GATE NANO OOA, TOOA. 03A, 10A, 20A, 30A, 132A, 133A 00, TOO, 10, T20, T10 00 

NCR 02A, T02A, 27 A,4002A,407 A,4078A 02, T02 

AND OBA, TOBA, 09A, 11 A, 21 A OB, TOB, 11 OB 

OR 32A, T32A, 4072A, 4075A, 4078A 32, T32 32 

INVERTER 04A, U04A, T04A, 05A, 07 A 04, T04,05 

SCHMIDTT TRIGGER 14A, 132A 14,T14 

MULTIFUNCTION 51 A, 86A, T86A, 266A, 386A, 7266A 86, T86 

BUFFER 4049A, 4050A, T7007 A 

3-STATE 125A, 126A, 240A, T240A, 241A, T241A, 244A, 125, 126, 240, T240, 241, T241, 244, T244, 230, 231, 240, 241, 244, 

T244A, 365A, 366A, 367 A, 368A, 540A, 367, 368, 540, T540, 541, T541 365, 366, 367, 368, 540, 

T540A, 541 A, T541 A, 7240A, 7241 A, 7244A 541 

BIDIRECTIONAL 242A, 243A, 245A, T245A, 620A, 623A, 640A, 245, T245, 620, 623, 640, T640, 643 242, 243, 620, 623, 640, 

T640A, 634A, T634A, 7640A, 7643A, 7645A 643,645 

FLIP FLOP J-K TYPE 73A, 76A, 107A, 109A, 112A, 113A 109, T109, 112, T112 

DTYPE 74A, T74A, 174A, T174A, 175A, 273A, T273A, 377A 74, T74, 174, T174, 175,273, T273,377, T377,823, T823,825, T825 

3-STATE 37 4A, T37 4A. 534A. T534A. 564A. 374, T374, 534, T534, 564, T564, 574, 374, 533, 563, 

T564A,57 4A, T57 4A, 646A, 648A, T648A, T574, 646, T646, 648, T648, 821, T821 573 

651A, T651A, 652A, T652A 

LATCH 75A, 77 A, 259A, 279A, 375A 843, T843 

3-STATE 373A, T373A, 533A, T533A, 563A, T563A, 373, T373, 533, T533, 563, T563, 573 373, 533, 563, 573 

573A, T573A T573, 841, T841 

MUL TIVIBRATOR 123A, 221 A, 423A, 4538A 

DECODER 42A, 131A, 137A, T137A, 138A, T138A, 139A, 138, T138, 139, T139 

T139A, 154A, 155A, 237 A, 238A, 4028A, 

4514A, 4515A 

7-SEGMENT 4511A,453A 
' 

ENCODER 147A, 148A 

REGISTER 164A, T164A, 165A, 166A, 173A, 194A, 195A, 

299A, 323A, 595A, 597A, 670A, 4094A, 40105A 164, T164, 166, 299, 323, T323, 670 

COUNTER BINARY 161A, 163A, 191A, 193A, 393A, 590A, 592A, 

593A, 691A, 693A, 697A, 699A, 4520A 161. T161, 163, T163, 169, 191, 393 

DECADE 160A, 162A, 190A, 192A, 390A, 690A, 692A, 

696A, 698A, 451 BA 160, 162, 390 

DIVIDER 4017A, 4020A, 4022A, 4024A, 4040A, 4060A, 

40102A, 40103A, 7292A, 7294A 

MULTIPLEXER ANALOG 4016A, 4051 A, 4052A, 4053A, 4066A, 4316A, 

4351 A, 4352A, 4353A 

DIGITAL 151A, 153A, 157A, T157A, 158A, T158A, 151, T151, 153, T153, 157, T157, 158, 

251 A, 253A, 257 A, T257 A, 258A, T258A, 298A, T158, 251, T251, 253, T253, 257, T257, 

352A, 353A, 354A, 356A 258, T258 

OTHER COMPARATOR 85A, 688A, T688A 520, T520, 521, T521 

ADDER 283A 283, T283 

ALU 181A, 182A 

PARITY TREE 2BOA 280 T280 
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TOSHIBA STANDARD CMOS FUNTION SELECTION GUIDE 

FUNCTION TYPE NUMBER 

GATE NANO TC4011BP/BF, TC4011 UBP, TC4012BP/BF, TC4023BP/BF, TC4068BP/BF, TC7400BP 

BUFFERS NOR TC4000BP, TC4001BP/BF, TC4001UBP, TC4002BP/BF, TC4025BF/BP, TC4078BP/BF 

AND TC4068BP/BF, TC4073BP/BF, TC4081BP/BF, TC4082BP 

OR TC4071 BP/BF, TC4072BP/BF, TC4075BP/BF, TC4078BP/BF 

INVERTER TC4007UBP/UBF, TC4009UBP/BF, TC4049BP/BF, TC4069UBP/UBF, TC7404UBP 

BUFFERS TC4009UBP, TC4010BP, TC4049BP/BF, TC4050BP/BF 

[ 3-STATE TC4502BP, TC5012BP/BF, TC5024BP, TC5025BP 

1 OPEN DRAIN TC40107BP,TC5029BP,TC5064BP,TC5065BP, TC5066BP, TC5067BP 

MULTIFUNCTION TC4019BP/BF, TC4030BP/BF, TC4077BP/BF, TC4085BP, TC4086BP, TC4501BP, 

TC4519BP, TC4530BP, TC4572BP/BF 

SCHMITT TRIGGER TC4093BP/BF, TC4583BP, TC4584BP/BF 

LEVEL SHIFTER TC4009UBP, TC4010BP, TC4049BP/BF, TC4050BP/BF, TC5020BP 

FLIP FLOP TC4013BP/BF, TC4027BP/BF, TC40174BP/BF, TC40175BP/BF, TC7476BP 

LATCHES TC4042BP/BF, TC4043BP, TC4044BP/BF, TC4099BP/BF, TC4508BP 

MUL TIVIBRA TORS TC4047BP, TC4528BP/BF, TC4538BP/BF 

DECODERS TC4028BP/BF, TC4514BP, TC4515BP, TC4555BP, TC4556BP/BF 

DISPLAY LED TC4511BP/BF, TC502BP, TC5022BP 

DRIVER LCD TC4054BP/BF, TC4055BP, TC4056BP/BF, TC4543BP/BF 

DIGITRON TC5068BP, TC5069BP 

ENCODER TC4532BP 

REGISTERS SHIFT TC4006BP,TC4014BP,TC4015BP/BF,TC4021BP,TC4034BP, TC4035BP 

TC4094BP/BF, TC40104BP, TC40194BP, TC5050P 

STORAGE TC4076BP 

COUNTERS BINARY TC4029BP/BF, TC40161 BP, TC40163BP, TC40193BP, TC4516BP/BF, TC4520BP/BF, 

TC5018BP,TC5027BP 

DECADE TC40209BP/BF, TC40160BP, TC40162BP, TC40192BP, TC4510BP/BF, TC4518BP/BF, 

TC5026BP 

DIVIDER TC4020BP/BF, TC4024BP/BF, TC4040PB/BF, TC4521BP, TC5036P, TC5048P 

DIVIDE-BY-"N" TC4018BP, TC40102BP, TC40103BP, TC4522BP, TC4526BP/BF 

N-DIGIT DECADE TC5001P,TC5032P,TC5037P,TC5051P, TC5052P,TC5053P, TC5054P,TC5070P 

OTHER TC4017BP/BF, TC4022BP 

TIMERS TC5043P,TC5071P,TC5072P 

MULTI- ANALOG TC4051BPBF, TC4052BP/BF, TC4053BP/BF 

PLEXERS DIGITAL TC4512BP/BF, TC4539BP/BF, TC5023BP 

ARITHMETIC ADDER TC4008BP, TC4032BP,TC4038BP, TC4560BP 

CIRCUITS COMPARATOR TC4063BP/BF, TC4585BP 

PARITYTREE TC4531BP 

RATE MULTIPLIER TC4527BP 

9's COMPLEMENTER TC4561BP 

MEMORIES (RAM) TC4036BP, TC4039BP 

AID CONVERTERS TC5090AP,TC5091AP, TC5092AP, TC5093AP 

ANALOG SWITCH TC4016BP/BF, TC4066BP/BF 

OTHER TC40117BP 

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 
NORTHWESTERN: NORTH CENTRAL: NORTHEASTERN: 
Sunnyvale, CA• (408) 737-9844 Chicago, IL• (708) 945-1500 Burlington, MA • (617) 272-4352 

SOUTHWESTERN: SOUTH CENTRAL: SOUTHEASTERN: 
Tustin, CA• (714) 259-0368 Dallas, TX• (214) 480-0470 Norcross, GA• (404) 368-0203 
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Toshiba EPROM. 
Balancing Technology 

and Performance. 
524,288 WORD x 8-BIT CMOS UV ERASABLE AND ELECTRICALLY 
PROGRAMMABLE READ ONLY MEMORY . 
SILICON STACKED GA TE MOS 

• Peripheral circuit : CMOS 

Preliminary 

TC57 4000D-12 
TC57 4000D-120 
TC57 4000D-150 

The TC574000D is a 524,288 word x 8-bit CMOS 
ultraviolet light erasable and electrically program
mable read only memory. For read operation, the 
TC57 4000D's access time is 120ns, and the 

Memory cell : N-MOS 

TC57 40000 operates from a single 5-volt power 
supply and has low power standby mode which 
reduces the power dissipation without increasing 
access time. 

The standby mode is achieved by applying a 
TTL-high level signal to the CE input. 

• Access time 

-12 I -120 I 
vcc 5V±5% l SV± 10% 

Temp 0°C~?0°C 

tACC 120ns l 
• Low power dissipation 

Active : 60mA/8.3MHz 
Standby : 1 OOµA(Ta= ?0°C) 

-150 

150ns 

Advanced CMOS technology reduces the maxi
mum active current to 60mA I 8.3MHz and standby 
current to 1 OOµA. For program operation, the 
programming is achieved by using the high speed 

~·programming mode. TC574000D is fabricated with 
·~ the CMOS technology and the N-channel silicon 
~double layer gate MOS technology. 

• High speed programming operation 

• Single 5V power supply 

• Full static operation 
• Input and output TTL compatible 

JEDEC standard 32 pin 
ct! 
:9 
..c 
en 
~ • Standard 32 pin DIP cerdip package 

PIN CONNECTION (TOP VIEW) 

PIN NAMES 
v •• 1 32 Vee 

A16 2 31 A18 AO-A18 ADDRESS INPUTS 
A15 3 30 A17 
A12 4 29 A14 

D0-07 OUTPUTS (INPUTS) 

A7 5 28 A13 CE CHIP ENABLE INPUT 

A6 6 27 AS OE OUTPUT ENABLE INPUT 
A5 7 26 A9 ~ V_s;s;_ SUPPLY VOLTAGE 
A4 8 25 A11 
A3 9 24 OE 

A2 10 23 A10 

VJ!]'_ PROGRAM SUPPLY VOLTAGE 

GND GROUND 

A1 11 CE 
AO 12 
DO 13 06 
01 14 05 
02 15 04 

GND 16 03 

TC574000D 
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131,072 WORD x 8-BIT CMOS UV ERASABLE AND ELECTRICALLY 
PROGRAMMABLE READ ONLY MEMORY 

TC571000AD-12, -150 
TC571001AD-12, -150 

SILICON STACKED GATE MOS 
Preliminary 

The TC571000AD/TC571001AD is a 131,072 word 
x 8-bit CMOS ultraviolet light erasable and electrically 
programmable read only memory. 

The TC571 OOOAD has a JEDEC standard pin con
figuration and the TC571001 AD is compatible with a 
28-pin 1 Mbit Mask ROM. Both products are packed 
in 32-pin standard cerdip packages. 

• Low power dissipation 

Active : 30mA/8.3MHz 
Standby : 1 OOµA 

• Wide operating temperature range : o-70°C 

• Single 5V power supply 

• Full static operation 
The TC571OOOAD/TC571001 AD is fabricated with 

the CMOS technology. Advanced circuit techniques 
provide both high speed and low power features with 
a maximum operating current of 30mA/8.3MHz and 
access time of 120ns/150ns. 

• High speed programming operation : tpw 0.1 ms 

The programming times of the TC571 OOOAD/ 
TC571001 AD except overhead times of EPROM pro
grammer is only 14 seconds by using the high speed 
programming algorithm. 

• Peripheral circuit CMOS 
Memory cell : N-MOS 

• Access time 

-12 -150 

Vee 5V±5% 5V± 10% 

tAee 120ns 150ns 

PIN CONNECTION (TOP VIEW) 

v"" 32 Vee vpp 1 
A16 2 31 PGM OE 2 
A15 3 30 N.C. A15 3 
A12 4 29 A14 A12 4 

A7 5 28 A13 A7 5 
. A6 6 27 A8 A6 6 

A5 7 26 A9 A5 7 
A4 8 25 A11 A4 8 
A3 9 24 OE A3 9 
A2 10 23 A10 A2 10 
A1 11 22 CE A1 11 
AO 12 21 D7 AO 12 
DO 13 20 D6 DO 13 
D1 14 19 D5 D1 14 
D2 15 18 D4 D2 15 

GND 16 17 D3 GND 16 

• Input and output TTL compatible 

• JEDEC standard 32-pin : TC571 OOOAD 

• 1 M MROM compatible : TC571001 AD 

• Standard 32-pin DIP cerdip package 

PIN NAMES 
AO-A16 ADDRESS INPUTS 

00-07 OUTPUTS (INPUTS) 

CE CHIP ENABLE INPUT 

OE OUTPUT ENABLE INPUT 

PGM PROGRAM CONTROL INPUT 

Vee V cc SUPPLY VOLTAGE 

v •• PROGRAM SUPPLY VOLTAGE 

GND GROUND 

N.C. NO CONNECTION 

32 Vee 
(REFERENCE) 

31 PGM 
30 N.C. A15 1 

29 A14 A12 2 

28 A13 A7 3 

27 A8 A6 4 

26 A9 A5 5 

25 A11 A4 6 

24 A16 A3 7 

23 A10 A2 8 21 
22 CE A1 9 

21 D7 AO 10 

20 D6 DO 11 

19 D5 D1 12 

18 D4 D2 13 

17 D3 GND 14 

TC571000AD TC571001AD (1M MASK ROM 

TC531000P) 

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 
NORTHWESTERN: . NORTH CENTRAL: NORTHEASTERN: 

Vee 
A14 
A13 
A8 
A9 
A11 
A16 
A10 
CE 
D7 
D6 
D5 
D4 
D3 

Sunnyvale, CA• (408) 737-9844 Chicago, IL• (708) 945-1500 Burlington, MA• (617) 272-4352 

SOUTHWESTERN: SOUTH CENTRAL: SOUTHEASTERN: 
Tustin, CA• (714) 259-0368 Dallas, TX• (214) 480-0470 Norcross, GA• (404) 368-0203 
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Toshiba Mask ROM. 
Economy at the Leading Edge. 

4M BIT (512K WORD x 8-BIT) CMOS MASK ROM 
SILICON GATE CMOS 

The TC534000AP/AF is a 4,194,304 bits read only 
memory organized as 524,288 words by 8-bits. 

The TC534000AP/AF is fabricated using Toshiba's 
advanced CMOS technology which provides the high 
speed and low power features with access time of 
1 SOns, an operation current of 40mA at 6.7MHz and 
a standby current of 20µA. 

The TC534000AP/AF has one programmable chip 
enable input CE/CE for device selection. 

TheTC534000AP/AF is packaged in a standard 
600mil 32-pin DIP or 525mil 32-pin SOP. 

PIN NAMES 

AO-A18 ADDRESS INPUTS 

DO-D7 DATA OUTPUTS 

OE OUTPUT ENABLE INPUT 

CE/CE CHIP ENABLE INPUT 

VDD POWER SUPPLY 

GND GROUND 

N.C. NO CONNECTION 

PIN CONNECTION (TOP VIEW) 

N.C. 32 VDD 

A16 31 A18 
30 A17 
29 A14 

A? A13 
A6 AB 
A5 A9 

A11 
OE 

A2 10 A10 
A1 11 CE/CE 
AO 12 07 
DO 13 06 
01 14 05 
02 15 04 

GND 16 03 

Preliminary 

TC534000AP/AF 

• Single SV Power Supply 
• Access Time : 1 SOns (Max.) V00=5V±10% 
• Power Dissipation 

Operating Current: 40mA (Max.) 
Standby Current: 20µA (Max.) 

• All Inputs and Outputs : TTL Compatible 
• Three State Outputs 
• Fully Static Operation 
• Programmable Chip Enable 
• Package Plastic DIP : TC534000AP 

Plastic FP : TC534000AF 

BLOCK DIAGRAM 

GND 

CE DO D1 D2 D3 D4 D5 D6 D7 

OE OUTPUT BUFFERS 

AO 
A1 
A2 COLUMN DECODERS 

A3 
A4 
AS 
A6 
A7 
AB 

524,288 x 8-BIT 
A9 
A10 

(f) 
a: 

A11 
UJ MEMORY CELLS 0 

A12 0 
(.) 

A13 
UJ 
0 

A14 ;: 
0 

A15 a: 
A16 
A17 
A18 
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4M BIT (256K WORD x 16-BIT/512K WORD x 8-BIT) CMOS MASK ROM 
SILICON GATE CMOS 

TC534200P/F 

The TC534200P/F is a 4, 194,304 bits read only 
memory organized as 262, 144 words x 16-bits when 
BYTE is logical high, and is organized as 524,288 
words by 8-bits when BYTE is logical low. 

The TC534200P/F is most suitable for program 
memory of 16-bit microprocessors, data memory, 
and character generator applications. 

The TC534200P/F has a programmable chip 
enable input CE/CE for device selection. 

The TC534200P/F is packaged in a standard 
600mil 40-pin DIP, or 525mil 40-pin SOP. 

PIN CONNECTION (TOP VIEW) 

A17 40 A8 
A7 2 39 A9 
A6 3 38 A10 
AS 4 37 A11 
A4 5 36 A12 
A3 6 35 A13 
A2 7 34 A14 
A1 8 33 A15 
AO 9 32 A16 

CE/CE 10 31 BYTE 

GND 11 30 GND 
OE 12 29 015/A-1 
DO 13 28 07 
08 14 27 014 
01 15 26 06 
09 16 25 013 
02 17 24 05 
010 18 23 012 
03 19 22 04 
011 20 21 VDD 

• Single SV Power Supply 
• Access Time : 1 SOns (Max.) 
• Power Dissipation 

Operating Current : SOmA (Max.) 
Standby Current: 20µA (Max.) 

• Fully Static Operation 
• All Inputs and Outputs : TTL Compatible 
• Three State Outputs 
• Programmable Chip Enable 
• 40-pin 600mil width Plastic DIP 
• 40-pin 525mil width Plastic SOP 

PIN NAMES 

AO-A17 ADDRESS INPUTS 

DO-D14 DATA OUTPUTS 

CE/CE CHIP ENABLE INPUT 

OE OUTPUT ENABLE INPUT 

D15/A-1 DATA OUTPUT/ADDRESS INPUT 

BYTE WORD, BYTE SELECTION INPUT 

VDD POWER SUPPLY 

GND GROUND 

©IC MASTER 1991 When contacting suppliers, say you saw it in IC MASTER 
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16M BIT(1M WORD x 16-BIT/2M WORD x s~e1n CMOS MASK ROM 
SILICON GATE CMOS 

TC5316200P/F 

The TC5316200P/F is a 16,777,216 bits read only 
memoJY...Qiganized as 1,048,576 words x 16-bits 
when BYTE is logical high, and is organized as 
2,097, 152 words x 8-bits when BYTE is logical low. 

The TC5316200P/F is most suitable for the 
program memory, data memory, and character 
generator. 

The TC5316200P/F has a programmable chip 
enable input CE/CE for device selection. 

The TC5316200P/F is packaged in a standard 
600mil 40-pin DIP, or 600mil 44-pin SOP. 

PIN NAMES 

AO-A19 ADDRESS INPUTS 

DO-D14 DATA OUTPUTS 

CE/CE CHIP ENABLE INPUT 

OE OUTPUT ENABLE INPUT 

D15/A-1 DATA OUTPUT/ADDRESS INPUT 

BYTE WORD, BYTE SELECTION INPUT 

VDD POWER SUPPLY 

GND GROUND 

N.C. NO CONNECTION 

• Single 5V Power Supply 
• Access Time : 200ns (Max.) 
• Power Dissipation 

Operating Current: 50mA (Max.) 
Standby Current : 1 OOµA (Max.) 

• Fully Static Operation 
• All Inputs and Outputs : TTL Compatible 
• Three State Outputs 
• Programmable Chip Enable 
• 42-pin 600mil width Plastic DIP 
• 44-pin 600mil width Plastic SOP 

Preliminary 

~PIN CONNECTION (TOP VIEW) 
:E 

N.C. 44 N.C. en 
F? A18 1 42 A19 A1B 2 43 A19 

A17 2 41 A8 
A7 
A6 
A5 
A4 
A3 
A2 
A1 
AO 

CE/CE 
GND 
OE 
DO 
DB 
D1 
D9 
D2 

D10 
D3 

D11 

3 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

40 A9 
39 A10 
38 A11 
37 A12 
36 A13 
35 A14 
34 A15 
33 A16 
32 BYTE 
31 GND 
30 D15/A-1 
29 D7 
2B D14 
27 D6 
26 D13 
25 D5 
24 D12 
23 D4 

22 VDD 

TC5316200P 

A17 3 42 AB 
A7 4 41 A9 
A6 5 40 A10 
A5 6 39 A11 
A4 7 38 A12 
A3 B 37 A13 
A2 9 36 A14 
A1 10 35 A15 
AO 11 34 A16 

CE/CE 12 33 BYTE 
GND 13 32 GND 
OE 14 31 D15/A-1 
DO 15 30 D7 
D8 16 29 D14 
D1 17 28 D6 
D9 1B 27 D13 
D2 19 26 D5 

D10 20 25 D12 
03 21 24 D4 
D11 22 23 VDD 

TC5316200F 

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 
NORTHWESTERN: NORTH CENTRAL: NORTHEASTERN: 
Sunnyvale, CA• (408) 737-9844 Chicago, IL • (708) 945-1500 Burlington, MA• (617) 272-4352 

SOUTHWESTERN: SOUTH CENTRAL: SOUTHEASTERN: 
Tustin, CA• (714) 259-0368 Dallas, TX• (214) 480-0470 Norcross, GA • ( 404) 368-0203 
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Toshiba. 
World Leader in High Speed SRAMs. 

Preliminary 

16,384 WORD x 4-BIT BiCMOS STATIC RAM 
8, 192 WORD x 8-BIT BiCMOS STATIC RAM 
Silicon Gate BiCMOS 

TC55B417P/J 
TC55B88P/J 

The TC55B417P/J and TC55B88P/J are 65,536-bit high 
speed static random access memories organized as 16,384 
words x 4-bits and 8, 192 words x 8-bits, respectively. Both 
use BiCMOS technology, and are operated from a single 5-
volt supply. Toshiba's advanced BiCMOS circuitry provides 
high speed characteristics. The TC55B417P/J has low 
stand-by power using Chip Enable (CE), while the 
TC55B88P/J has low stand-by power using Chip Enables 
(CE1/Cfil Both have fast memory access using Output 
Enable (OE). These devices are suitable for use as cache 
memory where high speed is required. All inputs and 
outputs are directly TTL compatible. The TC55B417P/J is 
offered in 24-pin DIP and SOJ. The TC55B88P/J is offered 
in 28-pin DIP and SOJ. All packages are 300 mil width for 
high density surface assembly and are JEDEC standard. 

• Fast access time: 
TC55B417 TC55B88 

• Low power dissipation 
Operation: 

TC55B417 
TC55B88 

Standby: 
TC55B417 TC55B88 

• 5V single power supply: 

P/J-10ns (max) 
P/J-12ns (max) 

120mA (max) 
155mA (max) 

10mA (max) 

-10: 5V±5% -12: 5V ± 10% 
• Fully static operation 
• All Inputs and Outputs: TTL compatible 

PIN CONNECTION (TOP VIEW) 
TC55B417P/J 

AB 1 24 VDD 

A7 2 23 A9 

A6 3 22 A10 

AS 4 21 A11 

A4 s 20 A12 

A3 6 19 A13 

A2 7 1B N.C. 

A1 B 17 1101 

AO 9 16 1102 

CE 10 15 1103 

OE 11 14 1104 

GND 12 13 WE 

(DIP, SOJ) 

• Output buffer control: OE 
• Package: 

24-pin plastic 300 mil DIP 
24-pin plastic 300 mil SOJ 
28-pin plastic 300 mil DIP 
28-pin plastic 300 mil SOJ 

TC55B417P 
TC55B417J 
TC55B88P 
TC55B88J 

BLOCK DIAGRAM (TC558417) 

A6 v-"1-iL _L 

A7 
AB 
A9 

A10 

A 11 ~-'"'""'-'----' 
A12 
A13 

1101~---11>-~ 

l/02o-t...---11.2-t"~1 

1103o-t-t-.---1t:::!++-' 
l/04o-++Hr-1.:H-lr---' ._.,...~~ ........ 

CE 
WE 
C5E 

CE 

TCSSBBBPIJ 

N.C. 2B VDD 

A12 2 27 WE 

A7 3 26 CE2 

A6 4 2S AB 

AS s 24 A9 

A4 6 23 A11 

A3 7 22 6E 
A2 B 21 A10 

A1 9 20 CE1 

AO 10 19 I/OB 

1101 11 1B 1107 

1102 12 17 1106 

1103 13 16 I/OS 

GND 14 1S 1/04 

(DIP, SOJ) 

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 
NORTHWESTERN: NORTH CENTRAL: NORTHEASTERN: 
Sunnyvale, CA· (408) 737-9844 Chicago, IL • (708) 945-1500 Burlington, MA• (617) 272-4352 

SOUTHWESTERN: SOUTH CENTRAL: SOUTHEASTERN: 
Tustin, CA• (714) 259-0368 Dallas, TX• (214) 480-0470 Norcross, GA• (404) 368-0203 
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25 35 45 55 70 80 90 100 120 

TC5565APL 8KX8 CMOS 

TC5565AFL 8KX8 CMOS 

TC5563APL 8KX8 CMOS 

TC55257BPI 32KX8 CMOS 

TC55257BFI 32KX8 CMOS 

TC55257APUBPL 32KX8 CMOS 

TC55257AFUBFL 32KX8 CMOS 

TC55257BSPL 32KX8 CMOS 

TC51832PL 32KX8 CMOS 

TC51832SPL 32KX8 CMOS 

TC51832FL 32KX8 CMOS 

TC518128APL 128KX8 CMOS 

TC518128ASPL 128KX8 CMOS 

TC518128AFL 128KX8 CMOS 

TC518129APL 128KX8 CMOS 

TC518129ASPL 128KX8 CMOS 

TC518129AFL 128KX8 CMOS 

TC518129AFWL 128KX8 CMOS 

ell TC551001PL 128KX8 CMOS 

0 TC551001FL 128KX8 CMOS 

·55 HIGH SPEED STATIC RAM 

E TC5561 p 64KX1 CMOS 

~ TC5561J 64KX1 CMOS 

.0 TC5562P 64KX1 CMOS 

~ TC5562J 64KX1 CMOS 

~ TC55416P·H 16KX4 CMOS 

TC55417P-H 16KX4 CMOS 

TC55417J-H 16KX4 CMOS 

TC558417P 16KX4 BICMOS 

TC558417J 16KX4 BICMOS 

TC5588P 8KX8 CMOS 

TC5588J 8KX8 CMOS 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

3090 

4090 

YES 

YES 

TC55888P SKXS BICMOS 3090 

TC55B88J SKXS BICMOS 3090 

TC5589P 8KX9 CMOS YES 

TC5589J 8KX9 CMOS YES 

TC55187T 8KX18 CMOS YES 

TC55188T 8KX18 CMOS YES 

TC55464P 64KX4 CMOS YES 

TC55464J 64KX4 CMOS YES 

TC55465P 64KX4 CMOS YES 

TC55465J 64KX4 CMOS YES 

TC55328P 32KX8 CMOS YES 

TC55328J 32KX8 CMOS YES 

TC55329P 32KX9 CMOS YES 

TC55329J 32KX9 CMOS YES 

TC558328P 32KX8 BICMOS 2091 

TC558328J 32KX8 BICMOS 2091 

TC558329P 32KX9 BICMOS 2091 

TC558329J 32KX9 BICMOS 2091 

TC55B464P 64KX4 BICMOS 2091 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

3090 

4090 

YES 

YES 

4090 

4090 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

2091 

2091 

2091 

2091 

2091 

Low Volt Option Available 

x x 
x x 

x x 
x x 

x x 

x x 
x x 

x x 
x x 

x x x x 
x x x x 
x x x x 

x x x x 
x x x x 

x x x x 
x x x x 

x x (30) 

x x (30 

x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 

x x x 
x x x 
x x x 
x x x 

TC55B464J 64KX4 BICMOS 2091 2091 X X X 

TC55B465P 64KX4 BICMOS 2091 2091 X X X 
TC558465J 64KX4 BICMOS 2091 2091 X X X 

P =PLASTIC F =FLAT PACK T = PLCC J = SOJ Z =ZIP (17)' = +/-5%V" 

x 
x 
x 
x 
x 
x 
x 

x 85 

x 85 

x x x 
x x x 
x x x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

P28 

F28 

P28 

P28 

P28 

P28 

F28 

P28 

P28 

P28 

F28 

P32 

P32 

F32 

P32 

P32 

F32 

F32 

P32 

F32 

.P22 

J24 

P22 

J24 

P22 

P24 

J24 

P24 

J24 

P28 

J28 

P28 

J28 

P28 

J28 

T52 

T52 

P24 

J24 

P28 

J28 

P28 

J28 

P32 

J32 

P28 

J28 

P32 

J32 

P24 

J24 

P28 
J28 

4T Cell Low Power 

4T Cell Low Power 

300 mil DIP/4T Cell 

Industrial Tern Ran e 

Industrial T em Ran e 

4T Cell Low Power 

4T Cell Low Power 

300mil DIP 

Pseudo Static 

300mil DIP 

Flat Pack 

Pseudo Static, CE t, CE2 

300 Mil DIP 

Flat Pack 

Pseudo Static, CE, CS 

300Mil DIP 

Flat Pack 

525 mil Flat Pack 

Full Static 

Flat Pack 

4T Cell Low Stand·B Power 

4T Cell Low Stand·B Power 

4T Cell Low Power 

4T Cell Low Power 

wrthOE 

With OE 

Cache Data RAM 

Cache Data RAM 

with OE 

with OE 

with OE 
with OE 

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 
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Toshiba. 
1 Meg E/R Static RAM. 

131,072 WORD x 8-BIT STATIC RAM 

The TC551001APUAFUAFTL is a 1,048,576-bit static 
random access memory organized as 131,072 words by 
8-bits using CMOS technology, and operates from a single 
5V power supply. Advanced circuit techniques provide both 
high speed and low power features with an operating current 
of 5mA/MHz (Typ.) and minimum cycle time of 70/85/1 OOns. 
When CE1 is a logical high, or CE2 is a logical low, the 
device is placed in low power standby mode in which standby 
current is 2µA typically. The TC551001APUAFUAFTL has 
three control inputs. Chip enable inputs (CE1, CE2) allow for 
device selectiq!!_and data retention control, and an output 
enable input (OE) provides fast memory access. Thus the 
TC551001APUAFUAFTL is suitable for use in various micro
processor application systems where high speed, low power, 
and battery back up are required. 

The TC551001 APL is offered in a dual-in-line standard 
32-pin 600 mil plastic package. The TC551001 AFL is offered 
in a 32-pin 525 mil small-outline plastic flat package. The 
TC551001AFTL is offered in a 32-pin 8mm x 20mm Type I 
plastic TSOP package. 

PIN CONNECTION (TOP VIEW) 
TC551001APL 

TC551001AFL 

N.C. 1 32 

A16 2 31 

A14 3 30 

A12 4 29 

A7 5 28 

A6 6 

A5 7 

A4 8 

A3 9 

A2 10 

A1 11 

AO 12 

1/01 13 

1/02 14 

1/03 15 

GND 16 

DIP/SOP 

VDD 

A15 

CE2 

R/W 

A13 

A8 

A9 

A11 

OE 

A10 

CE1 

1/08 

1/07 

1/06 

1/05 

1/04 

TC551001AFTL 

A4 ~ A,2 A16 v DD CE2 A1J Ag 

A5 A7 A14 NC A15 R/W /!1.8 A11 

16 14 12 10 8 6 4 2 

15 13 11 9 7 5 3 1 

18 20 22 24 26 28 30 32 

A, A0 102 GND IDS 107 CE1 OE 

A3 A, 101 103 104 106 108 A1'J 

TSOP 

Preliminary 

TC551001 APL-70/ APL-85/ APL-10 
TC551001AFL-70/ AFL-85/ AFL-10 

TC551001AFTL-70/ AFTL-85/ AFTL-10 

• Low power dissipation 
Operation: 70mA at min. cycle time 
Standby Current: 1 OOµA (Max.) 

50µA (Max.) for 
Low/Low power version 

• 5V Single Power SupplL 
• Power Down Feature: CE1, CE2 
• Data Retention Supply Voltage: 2.0-5.5V 
• Access Time 

~ TC551001 TC551001 TC551001 

APUAFUAFTL-70 APUAFUAFTL-85 APUAFUAFTL-10 

Access Time(max.) 70ns 85ns 100ns 

CE1 70ns 85ns 100ns 

CE2 70ns 85ns 50ns 

• Directly TTL Compatible: All Inputs and Outputs 
• Plastic DIP, Plastic Flat Package, Plastic TSOP 

BLOCK DIAGRAM 

A4 
A5 
A6 
A7 
A12 
A13 
A14 
A15 
A16 

CE 

MEMORY CELL 
ARRAY 

512 x64x 32 
(1048576) 

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 
NORTHWESTERN: NORTH CENTRAL: NORTHEASTERN: 
Sunnyvale, CA• (408) 737-9844 Chicago, IL• (708) 945-1500 Burlington, MA • (617) 272-4352 

SOUTHWESTERN: SOUTH CENTRAL: SOUTHEASTERN: 
Tustin, CA• (714) 259-0368 Dallas, TX• (214) 480-0470 Norcross, GA• (404) 368-0203 
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Tc)shiba. 
Offering the first 16,bit Wicie 

DRAM in the lr1ciL1stry. 

65,536 WORD x 16-BIT DYNAMIC RAM 
SILICON GATE CMOS 

The TC511664J/Z is the new generation dynamic RAM 
organized 65,536 words x 16-bits. The TC511664J/Z 
utilizes TOSHIBA's CMOS Silicon gate process technology 
as well as advanced circuit techniques to provide wide 
operating margins, both internally and to the system user. 
Multiplexed address inputs permit the TC511664J/Z to be 
packaged in a standard 40-pin plastic SOJ and 40-pin 

TC511664JIZ-80/-10 

tAAe RAS ACCESS TIME sons 100ns 

tAA COLUMN ADDRESS ACCESS TIME 45ns 55ns 

tCAC eA5 ACCESS TIME 35ns 40ns 

tRC CYCLE TIME 135ns 170ns 

tPC FAST PAGE MODE CYCLE TIME 55ns 65ns 

TC511664J/Z-80 
TC511664J/Z-10 

plastic ZIP. The package size provides high system bit 
densities and is compatible with widely available auto
mated testing and insertion equipment. System oriented 
features include single power supply of 5V ± 10% tolerance 
and direct interfacing capability with high performance logic 
families such as Schottky TTL. 

• 65,536 word .by 16 bit organization 
• Fast access time and cycle time 
• Single power supply of 5V ± 10% with a built-in V BB 

generator 
• Low Power 

633mW MAX. Operating (TC511664J/Z - 80) 
495mW MAX. Operating (TC511664J/Z - 10) 
5.5mW MAX. Standby 

• Outputs unlatched at cycle end allows two-dimensional 
chip selection 

~ PIN CONNECTION (TOP VIEW) 
• Read-Modify-Write, CAS before RAS refresh, RAS-only 

refresh, Hidden refresh, Byte-Write and Fast Page 
Mode capability CIS 

.0 :c 
(/) 

~ 

PLASTICSOJ 

Vee 1 40 vss N.C. 

1101 2 39 11016 11010 

1102 3 38 11015 11012 

1103 4 37 1/014 11014 

1104 5 36 11013 11016 

1105 6 35 11012 1101 

1106 7 34 11011 Vee 

1107 8 33 11010 1104 

1108 9 32 1109 1106 

N.C. 31 N.C. 1108 

30 v •• Vee 

29 CAS LW 

28 OE AO 

RAS 14 27 N.C. A2 

AO 15 26 N.C. A4 

A1 16 25 N.C. N.C. 

A2 17 A7 vss 
A3 18 A6 A6 

A4 19 A5 N.C. 

21 vss CA$ 

PLASTIC ZIP 

~:.Il r-·· 
·-1 :_?.. 1/09 
~.l l4 11011 

~.I.I [_~ 11013 -·~1 

LI [8 11015 
j] Cio vss ill r··- 1102 
I~ 

~12 

fli 1103. 
I~J []§" 1/05 
Tfl m· 1107 
1IJ rg9 N.C. 
ill L~ uw 
211 !.?1 RAS 
~J ~ A1 
V.J f.?i A3 gIJ @i> Vee i1J !.~.?. N.C. 
~ [~1 AS -·ci 35, 

L~~ A7 
:ifl rn~ OE 
·~1 ~9 vss 

• All inputs and outputs TTL compatible 
• 256 refresh cycles/4ms 
• Package Plastic SOJ: TC511664J 

Plastic ZIP : TC511664Z 

PIN NAMES 
SYMBOL NAME 

AO-A? ADDRESS INPUTS 

RAS ROW ADDRESS STROBE 

eAS COLUMN ADDRESS STROBE 
uw READ/UPPER BYTE WRITE INPUT 
LW READ/LOWER BYTE WRITE INPUT 
OE OUTPUT ENABLE 

1/001-1/016 DATA INPUT/O.UTPUT 
' 

Vee POWER (+SV) 

v •• GROUND 
N.C. NO CONNECTION 

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 
NORTHWESTERN: NORTH CENTRAL: NORTHEASTERN: 
Sunnyvale, CA• (408) 737-9844 Chicago, IL • (708) 945-1500 Burlington, MA• (617) 272-4352 

SOUTHWESTERN: SOUTH CENTRAL: SOUTHEASTERN: 
Tustin, CA• (714) 259-0368 Dallas, TX• (214) 480-0470 . Nqrcross, GA• (404) 368-0203 

3684 When contacting suppliers, say you saw it in IC MASTER ©IC MASTER 1991 



Toshiba. 
World Leader in 4Mb DRAMs. 

1,048,576 WORD x 4-BIT DYNAMIC RAM 

SILICON GATE CMOS 

The TC514400AP/AJ/ASJ/AZ is the new generation dynamic RAM 
organized 1,048,576 words x 4-bits. The TC514400AP/AJ/ASJ/AZ 
utilizes TOSHIBA's CMOS Silicon gate process technology as well as 
advanced circuit techniques to provide wide operating margins, both 
internally and to the system user. Multiplexed address inputs permit 
the TC514400AP/AJ/ASJ/AZ to be packaged in a standard 20-pin 
plastic DIP, 26/20-pin plastic SOJ (300/350mil) and 20-pin plastic ZIP. 
The package size provides high system bit densities and is compatible 
with widely available automated testing and insertion equipment. 
System oriented features include single power supply of 5V ± 10% 
tolerance and direct interfacing capability with high performance logic 
families such as Schottky TTL. 

PIN NAMES 
AO-A9 ADDRESS INPUTS OE OUTPUT ENABLE 

RAS ROW ADDRESS STROBE 1/01-104 DATA INPUT/OUTPUT 

CAS COLUMN ADDRESS STROBE Vee POWER(+5V) 

WRITE READ/WRITE INPUT vss GROUND 

PIN CONNECTION (TOP VIEW) 

PLASTIC DIP PLASTIC SOJ 

PLASTIC ZIP 

OE 3=j 
1/03 ~=J 
vss §_J 

1/02 :?=J 
RAS iJ_j 

AO n~ 
A2 ..!~..: 

Vee J§j 
A5 J?J 
A7 _!~j 

26 

25 

24 

23 

22 

18 

17 

16 

15 

14 

vss 

1/04 

1/03 

CAS 

OE 

A8 

A7 

A6 

A5 

A4 

Preliminary 

TC514400AP/ AJ/ ASJ/ AZ-70 
TC514400AP/ AJ/ ASJ/ AZ-80 
TC514400AP/AJ/ASJ/AZ-10 

• 1,048,576 word x 4-bit organization 
• Fast access time and cycle lime 

TC514400AP/AJ/ASJ/AZ-70/-80/ -10 
tRAC RAS Access Time 70ns sons 100ns 
tAA Column Address 35ns 40ns 50ns 

Access Time 

tCAC CAS Access Time 20ns 20ns 25ns 

(RC Cycle Time 130ns 150ns 180ns 

(PC Fast Page Mode 45ns 50ns 60ns 
Cycle Time 

• Single power supply of 5V ± 10% with a built-in V88 generator 
• Low Power 

550mW MAX. Operating 
(TC514400AP/AJ/ASJ/AZ-70) 
468mW MAX. Operating 
(TC514400AP/AJ/ASJ/AZ-80) 
413mW MAX. Operating 
(TC514400AP/AJ/ASJ/AZ-10) 
5.5mW MAX. Standby 

• Outputs unlatched at cycle end allows two-dimensional chip 
selection 
Read-Modify-Write, CAS befcre RAS refresh, RAS-only refresh, 
Hidden refresh, Fast Page Mode and Test Mode capability 

• All inputs and outputs TTL compatible 
• 1024 refresh cycles/16ms 
• Package TC514400AP : 

TC514400AF : 
TC514400ASJ : 
TC514400AZ 

BLOCK DIAGRAM 

AO 
A1 
A2 
A3 
A4 
A5 
AS 
A7 
AB 
A9 

DIP20-P-300C 
SOJ26-P-350 
SOJ26-P-300A 
ZIP20-P-400A 

1/04 

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 
NORTHWESTERN: NORTH CENTRAL: NORTHEASTERN: 
Sunnyvale, CA• (408) 737-9844 Chicago, IL• (708) 945-1500 Burlington, MA• (617) 272-4352 
SOUTHWESTERN: SOUTH CENTRAL: SOUTHEASTERN: 
Tustin, CA• (714) 259-0368 Dallas, TX• (214) 480-0470 Norcross, GA• (404) 368-0203 
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Toshiba. 
Provider of Video RAMs for 
All Graphics Applications. 

Preliminary 

262,144 WORDS x 4-BITS MULTIPORT DRAM 
SILICON GATE CMOS 

TC524256AJ/ AZ-10 
TC524256AJ/ AZ-12 

The TC524256AJ/AZ is a CMOS multiport memory 
equipped with a 262, 144 words by 4-bits dynamic random 
access memory (RAM) port and a 512 words by 4-bits static 
serial access memory (SAM) port. The TC524256AJ/AZ 
supports three types of operations: random access to and 
from the RAM port, high speed serial access to and from 
the SAM port, and bidirectional transfer of data between 
any selected row in the RAM port and the SAM port. The 
RAM port and the SAM port can be accessed independ
ently except when data is being transferred between them 
internally. The TC524256AJ/AZ is fabricated using 
Toshiba's CMOS silicon gate process as well as advanced 
circuit designs to provide low power dissipation and wide 
operating margins. 

ITEM 
TC524256AJ/AZ 
-10 -12 . 

IAAC RAS ACCESS TIME (MAX.) 100ns 120ns 

tCAC GAS ACCESS TIME (MAX.) 30ns 35ns 

1 .. COLUMN ADDRESS ACCESS TIME (MAX.) 55ns 65ns 

IAC CYCLE TIME (MIN.) 180ns 210ns 

IPC PAGE MODE CYCLE TIME (MIN.) 60ns 70ns 

!SCA SERIAL ACCESS T!ME (MAX.) 25ns 35ns 

lscc SERIAL CYCLE TIME (MIN.) 30ns 40ns 

ICC1 RAM OPERATING CURRENT 110mA 100mA 
(SAM: STANDBY) 

ICC2A SAM OPERATING CURRENT 50mA 45mA 
(RAM: STANDBY) 

ICC2 STANDBY CURRENT 10mA 10mA 

PIN NAMES 
AO-AS ADDRESS INPUTS 

RAS ROW ADDRESS STROBE 

CAS COLUMN ADDRESS STROBE 

DT/OE DATA TRANSFER/OUTPUT ENABLE 

WB/WE WRITE PER BIT/WRITE ENABLE 

W1 /101-W4/104 WRITE MASK/DATA IN, OUT 

SC SERIAL CLOCK 

SE SERIAL ENABLE 

SI01-SI04 SERIAL INPUT!.OUTPUT 

• Single power supply of 5V ± 10% with a built-in V BB 

generator 
All inputs and outputs : TTL Compatible 

• Organization 
RAM Port : 262, 144 words x 4-bits 
SAM Port : 512 words x 4-bits 

• RAM Port 
Fast Page Mode, Read - Modify- Write 
CAS before RAS Refresh, Hidden Refresh 
RAS only Refresh, Write per Bit 
512 refresh cycles/8ms 

• SAM Port 
High Speed Serial Read/Write Capability 
512 Tap Locations 
Fully Static Register 

• RAM - SAM Bidirectional Transfer 
Read/Write/Pseudo Write Transfer 
Real Time Read Transfer 

• Package 
TC524256AJ : 400mil 28-Pin Standard SOJ 
TC524256AZ : 400mil 28-Pin Standard ZIP 

PIN CONNECTION (TOP VIEW) 

SC 1 

Sl01 2 

Sl02 3 

DT/OE 4 

W1/101 5 

W2/IOW 6 

WB/WE 7 

N.C. S 

RAS 9 

AS 

v •• 
SI04 

SI03 

8E 
W4/104 

W3/103 

N.C. 

CAS 

N.C. 

AO 

A1 

A2 

A3 

A? 

N.C. 

W4/104 

SI03 

v •• 
SI01 

W2/102 

N.C. 

AS 

A5 

Vee 

A3 

A1 

N.C. 

TC524256AZ 

SE 

SI04 

SI02 

W1/101 

RAS 

A6 

A4 

A7 

A2 

AO 

CAS 

vcc/Vss POWER (5V)/GROUND 
TC524256AJ 

28-Pin 400mil SOJ 
JEDEC Standard 

28-Pin 400mil height ZIP 
N.C. NO CONNECTION JEDEC Standard 

TOSHIBA AMERICA ELECTRONIC COMPONENTS. INC. 
NORTHWESTERN: NORTH CENTRAL: NORTHEASTERN: 
Sunnyvale, CA• (408) 737-9844 Chicago, IL• (708) 945-1500 Burlington, MA• (617) 272-4352 

SOUTHWESTERN: SOUTH CENTRAL: SOUTHEASTERN: 
Tustin, CA • (714) 259-0368 Dallas, TX• (214) 480-0470 Norcross, GA• (404) 368-0203 
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Toshiba. 
World Technology Leader in ASICs. 

Toshiba America can meet your volume requirements for gate arrays and standard cells, 
whether 1,000 or 100,000 or more devices per month. You get working silicon in as little as 
7 days from our U.S. fab and packaging facility. 

TC150G CMOS Gate Array 
The TC 150G series of trip\ e-layer 

metal, 1.0 micron gate arrays nas a 
0.4ns gate delay and up to 120K usable 
gates-<>ne of the highest in the 
industry. 
- Triple-layer metal interconnect 

technology improves gate utilization 
substantially, up to 70% from the 
previous 40% for two-layer metal 

- Use for designs where you require 
the high density and you are not pad 
limited 

- Compatible with the TC11 OG, 
TC120G and TC140G gate arrays 

• Process: 1.0 micron drawn 
HC2MOS Si-gate triple-layer metal 

• Raw gates: 2K to 172K* 

• Usable gates: up to 120K 
• Gate delay: 0.4ns (2-input NANO 

gate, fanout - 2, tpd.) equivalent to 
100K EGL 

• Maximum toggle frequency: 200 
MHz, ultra-high speed 

• 1/0 pads: up to 360 
• Output drive: up to 24mA 

• Advanced packaging techniques: 
1/0 cells are TAB compatible 

• More flexible utilization of 1/0: so 
even a high current driver only takes 
one bonding position 

• Programmable 1/0 cells: with slew 
rate control 

• Functional blocks of megacells 
and megafunctions 
- Multiplier, barrelshifter, ALU, 

CLA 
- LSINLSI CPU peripheral 

- 2900 family 

• Building-block memory (32 to 
16K bit) 

-RAMs 
-ROMs 

• Gate utilization is dependent on design architecture 

TC11 L CMOS Gate Array: 1.5µm 
TC14L CMOS Gate Array: 1.0µm 

These two gate array families 
provide a unique solution for designs 
which have a high ratio of pin count to 
gates. 

Toshiba's optimized assembly 
technology allows the use of smaller die 
sizes in traditional plastic and ceramic 
flat packs-thus providing a silicon 
efficient solution for pad limited designs. 

Applications include any low gate 
count, high pin count design (for 
example, peripheral interfaces and 32-
and 64- bit bus applications). 

TC11 L, 1.5µm CMOS 
300, 500 and 700 usable gates 
0.6ns typical gate delay 
44 pads 
Through hole and surface 
mount packaging 
-16 to 42 pin DIP 
-24, 28 SOP 
-44 PLCC 
-µ44 QFP 
Compatible with the TC 11 OG 
"parent family" 
- Process technology 
- Internal gate delays 
- Tested, verified cell libraries 

TC14L, 1.0µm CMOS 
1K,2K,4K,5K,6K, 7K,8K, 10K 
usable gates 
Double-layer metal 
0.4ns typical gate delay 
From 100 to 208 pads 
Through hole and surface 
mount packaging 
-84PLCC 
-120, 144, 160, 176, 184, 

208QFP 
-80, 100 RFP 
Compatible with the TC140G 
"parent family" 
- Process technology 
- Internal gate delays 
- Tested, verified libraries 

TC25SC CMOS Standard Cell 

The TC25SC series of 0.8 
micron drawn CMOS standard cells 
has a 0.33ns typical gate delay and 
more than 1 OOK usable gates. 

• Process: 0.8 micron drawn 
HC2MOS Si-gate double layer 
metal 

• Gate complexity: 700 to 103K 
• Maximum toggle frequency: 240 

MHz, ultra-high speed 

• Gate delay: CMOS 0.33ns 
(internal gate, typical) (2-input 
NANO gate, fanout - 2, tpd.) 

• 1/0 pads: up to 360 

• Library 
Complete, full featured library from ~ 
primitive cells thru megafunctions -~ 

• Compilable blocks E 
Synchronous/asynchronous ~ 
SRAMs .o 
Synchronous ROMs 
FIFOs 

Multipliers 

• Macrofunctions 
A large selection of 7 400 series 
TTL macrofunctions 

Many 4000 series CMOS macro
fu nctions 

Soft macros provide maximum 
design utilization 

• Megacells 

16 x 16 and 8 x 8 multipliers 

AL Us 
Arithmetic units (fast adder, 
subtractor and CLA) 

Microprocessor support cells 

Barrel shifters 

:c 
CJJ 

~ 

TOSHIBA AMERICA ELECTRONIC COMPONENTS. INC. 
NORTHWEST REGION 
1220 Midas Way, Sunnyvale, CA 94086 
TEL (408)737-9844 •FAX (408)737-9905 

SOUTHWESTERN REGION 
15621 Redhill Ave., Ste. 205, Tustin, CA 92680 
TEL (714)259-0368 •FAX (714)259-9439 
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UMC Memory Products 
If you are looking for a CMOS solution to your memory CMOS MASK ROM 

needs, UMC has a complement of SRAMs and ROMs which Offering high speed 120 ns Access time for lM and 2M 
support a wide variety of applications with high performance, ROMs, these items have the quickest turnaround time and 
tightly controlled quality and reliability, dedicated customer ser- require the smallest minimum quantity orders. 
vice and very reasonable pricing. 

STANDARD CMOS SRAM HIGH SPEED CMOS SRAM 
Built to address the demands of today's advanced applications Highly reliable, these competitively priced memories give 

these products make available a wide range of speed, low power outstanding performance at 25, 30, 35, and 45. ns. Carried as 
and operating temperatures. Highly accessible to markets standard inventory in local warehouses, high speed SRAMs are 
around the globe, UMC maintains memory product inventories another product group offering high accessibility for global 
in our strategically located warehouses for quick delivery. UMC markets. 
specializes in high performance SRAM's at very competitive 
prices. 

STANDARD CMOS SAAM 
Density P/N Speed(ns) lcc1 mA(max.) lsb1 mA(max.) Package Remarks 

2Kx8 UM6116-3 90 100 0.1 24 pin DIP, SKINNY, SOP 
2Kx8 UM6116-2 120 100 0.05 24 pin DIP, SKINNY, SOP 
2Kx8 UM6116-3U2L 90, 120 50 0.001 24 pin DIP, SKINNY, SOP 
8Kx8 UM6264A-L 100 45 0.1 28 pin DIP, SKINNY, SOP 
8Kx8 UM6264A-LL 100 45 0.05 28 ein DIP, SKINNY, SOP 
32Kx8 UM62256A 100 70 2 28 pin DIP, SOP 
32Kx8 UM62256A-L 100 70 0.1 28 pin DIP, SOP 
32Kx8 UM62256A-LL 100 70 0.05 28 pin DIP, SOP 
128Kx8 UM621024-L 70,85, 100 70 0.1 32 pin, DIP, SOP 

HIGH SPEED CMOS SAAM 
2Kx8 UM6116-35 35 90 5 24 pin DIP, SKINNY 
2Kx8 UM6116-45 45 90 5 24 pin DIP, SKINNY 
4Kx4 UM6168-35 35 90 5 20 pin DIP 
4Kx4 UM6168-45 45 90 5 20 pin DIP 
8Kx8 UM6164K-25 25 200 2 28 pin SKINNY 
8Kx8 UM6164K-30 30 200 2 28 pin SKINNY 
8Kx8 UM6164K-25L 25 200 0.1 28 pin SKINNY 
8Kx8 UM6164K-30L 30 200 0.1 28 pin SKINNY 
32Kx8 UM61256,25L 25 200 0.1 28 pin DIP SKINNY 

CMOS MASK ROM 
8Kx8 UM23C64-A 150 30 30 28 pin DIP, SOP Auto power down 
8Kx8 UM23C64-B 150 30 30 28 pin DIP, SOP 
16Kx8 UM23C128-A 150 30 30 28 pin DIP, SOP Auto power down 
16Kx8 UM23C128-B 150 30 30 28 pin DIP, SOP 
32Kx8 UM23C256 150 30 30 28 pin DIP, SOP 
64Kx8 UM23C512 150 30 30 28 pin DIP, SOP 
128Kx8 UM23C1024 200 35 30 28 pin DIP, SOP 
128Kx8 UM23C1025-A/-B 120 40 50 32 pin DIP EPROM printout 
128Kx8 UM23C1000 120 40 50 28 pin DIP 
256Kx8 UM23C2001 120 40 30 32 pin DIP 
256Kx16/512Kx8 UM23C4000 250 40 30 32 pin DIP/64 QFP x16/x8 bits optional 
512Kx8 UM23C4001 200 50 30 32 pin DIP 
1Mx8 UM23C8001 200 40 30 32 pin DIP, SOP 

SPECIALTY MEMORIES 
FIFO 4,096x9 UM4503-12 120 40 0.5 28 pin DIP/32 PLCC 
FIF0.4,096x9 UM4503-80 80 40 0.5 28 pin DIP/32 PLCC 
FIFO 4,096x9 UM4503-65 65 40 0.5 28 pin DIP/32 PLCC 
FIFO 4,096x9 UM4503-50 50 40 0.5 28 pin DIP/32 PLCC 
FIFO 4,096x9 UM4503-35 35 40 0.5 28 pin DIP/32 PLCC 

UNITED MICROELECTRONICS CORPORATION 
OFFSHORE BRANCHES: 
UNICORN MICROELECTRONICS. CORPORATION 
3350 SCOTT BLVD., BUILDINGS 48 & 49, SANTA CLARA, CA 95054, U.S.A. 
TEL: 408-727-9589, 727-9239 FAX: 408-492-1720, 970-0548 TLX: 172730 NMC SNTA 
UNITED MICROELECTRONICS (EUROPE) B.V. 
HOEKENRODE 2, 1102 BR AMSTERDAM ZUIDOOST, THE NETHERLANDS 
TEL: 020-970-766 (3 LINES) FAX: 020-977-826 TLX: 11677 UMC NL 
UMCK.K. 
3F, 20-29, 2-CHOME TAKANAWA, MINATO-KU, TOKYO, JAPAN 
TEL: 03-280-3661 FAX: 03-280-3663 

UNITED MICROELECTRONICS COMPANY LTD. 
RM. 1003, TOWER B, HUNGHOM COMMERCIAL CENTER, 
37-39 MA TAU WAI RD., HUNGHOM, KOWLOON, HK 
TEL: 852-765-7122 FAX: 852-765-7483 
SALES OFFICE: 
2F, NO. 687, MIN SHENG EAST ROAD, TAIPEI, TAIWAN, R.0.C. 
TEL: 02-715-2455, 717-1739 FAX: 02-716-6291, 716-8304 TLX: 28560 UMCTPE 
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Computer IC Selection Guide 

MICROPROCESSOR 
Part No. 
UM6502107/12 
UM6502E 
UM74HCT612 
UM82C088 
UM82C206 
UM82C210 Series 
UM82C211 
UM82C212 
UM82C215 
UM82C230 Series 
UM82C231 
UM82C232 
UM82C380 Series 
UM82C380 Series 
UM82C380 Series 
UM82C381 
UM82C382 
UM82C383 
UM82C384 
UM82C388 
UM82C389 
UM82C55A 
UM82C336 
UM82C481 
UM82C482 
UM82152 
UM8237AE/-41·5 
UM82531-5 
UM8259A-2 

DISPLAY 
UM487 
UM6845/NB 
UM6845RIRNRB 
UM6845E/ENEB 
UM70C171 

STORAGE 
UM8272NA-4 
UM83C001 
UM83C004 
UM83C021 
UM83C022 
UM8326/B 
UM8388 
UM8397 
UM8398 

1/0 AND PERIPHERALS 
UM2661 

UM65221A 
UM6532/A 
UM6551 

UM82C11-C 
UM82C450 
UM82C451 

UM82C452 
UM82C550 

UM82C8167 
UM82450 
UM82450A 
UM8250B 
UM82C862 

Description 
8-bit Microprocessor 
8-bit Microprocessor 
Memory Mapper 
PCIXT Integration Chip 
Integrated Peripheral Controller 
386SX/286 AT Chip Set 
System Controller 
Memory Controller 
Data/ Address Buffer 
286 PC/AT Chip Set 
System/Memory Controller 
Data Buffer 
Page Mode 
INTEL Cache Mode 
AUSTEK Cache Mode 
System Controller 
Address Buffer 
Data Buffer 
Memory Controller 
INTEL Cache Interface 
AUSTEK Cache Interface 
CMOS Programmable Peripheral Interface 
386SX Single Chip 
4861386 System Controller 
4861386 Memory/Cache Controller 
Cache Controller 
Programmable DMA Controller (DMAC) 
Programmable Interval Timer 
Programmable Interrupt Controller 

HCGA Controller 
CRT Controller 
CRT Controller 
CRT Controller 
Color Palette with Triple 6-bit DAG 

Floppy Diisk Controller 
Hard Disk Controller 
Hard Disk Controller Interface 
Hard Disk Controller 
At HOC Interface 
Floppy Disk Data Separator (FDDS) 
Single-Chip Floppy Disk Controller 
Single-Chip Floppy Disk Controller 
Single-Chip Floppy Disk Controller 

~~~~~~:d l~c~rammable Communications 

Versatile Interface Adapter (VIA) 
RAM, 110, Timer Array 
Asynchronous Communication Interface 
Ada ter ACIA 
Printer Adapter Interface (PAI) 
Asynchronous Communication Element (ACE) 
Parallel/Asynchronous Communication 
Element 
Single Chip Multi-1/0 
Asynchronous Communication Element 
with 16 bit FIFO 
Real Time Clock (ATC) 
Asynchronous Communication Element (ACE) 
Asynchronous Communication Element (ACE) 
Asynchronous Communication Element (ACE) 
SuperATllO 

Remarks 
1, 2, 3, 4 MHz Versions 
1, 2, 3, 4 MHz Versions 

1 O MHz Version 
16, 20 MHz Versions 
16, 20 MHz Versions 
16, 20 MHz Versions 
16, 20 MHz Versions 
16, 20 MHz Versions 
12 MHz Version 
12 MHz Version 
12 MHz Version 
20, 25 MHz Versions 
20, 25 MHz Versions 
20, 25 MHz Versions 
20, 25 MHz Versions 
20, 25 MHz Versions 
20, 25 MHz Versions 
20, 25 MHz Versions 
20, 25 MHz Versions 
20, 25 MHz Versions 

16, 20 MHz Versions 
33, 40, 50 MHz Versions 
33, 40, 50 MHz Versions 

1.5 2 MHz Versions 
2 3 MHz Versions 
2 3 MHz Versions 

35, 50, 65 MHz Version 

4, 8 MHz Versions 
For PCIXT H.D.C. 
For PCIXT MFM/RLL H.0.C. 
For PC/AT H.D.C. 
For PC/AT H.D.C. 
4, 8 MHz Versions 
Special Design For IBM PC 
Design For IBM PC XT 
Special Design For IBM PC 

Three Baud Rates 

1, 2 MHz Versions 
· 1, 2 MHz Versions 

1, 2 MHz Versions 
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UMC 1/0 Family 
UMC offers a wide variety of Asynchronous Communication 
Element (ACE) devices, with applications ranging from single 
serial port to parallel port and Multi-1/0 configurations. 

Detailed technical data sheets fully describing the listed I/0 
devices are available from your local UMC distributor or by 
directly contacting the UMC sales office. 

UMC fully integrates the design, processing, testing and relia
bility control of its products. This assures our customers of 
tightly controlled reliability, fast delivery and very competitive 
pricing. For convincing proof on how you can "WIN WITH 
UMC" contact your area UMC representative at the locations 
addressed below. 

Item Parallel 
Port 

UM8250A 

UM8250B 

UM82C50A 

UM82450 

UM82C450 

UM82C451 

UM82C452 

UM82C452A 1 

UM82C550 

UMC 1/0 Family 

Serial Package Features 
Port 

DIP 40, PLCC 44 

DIP 40, PLCC 44, QFP 48 

DIP 40, PLCC 44, QFP 48 

DIP 40, PLCC 44, QFP 48 

DIP 40, PLCC 44, QFP 48 

PLCC68 

2 PLCC68 Compatible 
with VTI 16C452 

2 PLCC 68 Compatible 
with SIS 82C452 

DIP 40, PLCC 44 with 16 Byte FIFO 

/£\= =.ft....:;~ v ·=·= 
OFFSHORE BRANCHES: 

UNITED MICROELECTRONICS CORPORATION 

UNICORN MICROELECTRONICS CORPORATION 
3350 SCOTT BLVD., BUILDINGS 48 & 49, SANTA CLARA, CA 95054, U.S.A. 
TEL: 408-727-9589, 727-9239 FAX: 408-492-1720, 970-0548TLX:172730 NMC SNTA 

UNITED MICROELECTRONICS (EUROPE) B.V. 
HOEKENRODE 2, 1102 BR AMSTERDAM ZUIDOOST, THE NETHERLANDS 
TEL: 020-970-766 (3 LINES) FAX: 020-977-826 TLX: 11677 UMC NL 

UMCK.K. 
3F, 20-29, 2-CHOME TAKANAWA, MINATO-KU, TOKYO, JAPAN 
TEL: 03-280-3661 FAX: 03-280-3663 

UNITED MICROELECTRONICS COMPANY LTD. 
RM. 1003, TOWER B, HUNGHOM COMMERCIAL CENTER, 
37-39 MA TAU WAI RD., HUNGHOM, KOWLOON, H.K. 
TEL: 852-765-7122 FAX: 852-765-7483 

SALES OFFICE: 
2F, NO. 687, MIN SHENG EAST ROAD, TAIPEI, TAIWAN, R.0.C. 
TEL: 02-715-2455, 717-1739 FAX: 02-716-6291, 716-8304 TLX: 28560 UMCTPE 
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ModemS-UM92240/41 - Chip Set, UM9610-Single Chip, UM9600-Module 

Computer communications soars to new heights when UMC 
Modem Products are employed. For speed, compatibility, accu
racy and convenience, the UMC solution is a hard combination 
to beat. What's more, these high performance products come 
with UMC's dependable and efficient after-sales service. 

High Speed Performance 
Equipped to provide full-range modem protocol, the 

UM92240/92241 operates from 300 bps up to 2400 bps for the 
V.22 bis data Modem Solution, while the UM9600/9610 
addresses all the protocols used by 03 and 02 fax machines. 

Catering to the Hayes AT Command Solution, the 
UM92240/92241 offers the S/W command set, which is fully 
compatible with the Hayes Smart Modem. 

Single Clock Source 
A Single System Clock Source simplifies the system. All of 

UMC's Modem chipsets use a single clock source at board level 
implementation. 

Board Compatibility 
The On-chip/On-board Hybrid feature rounds out the versa

tility of these products. To enhance system design, the hybrid 
circuit has been embedded into the UM92241 front end and 
UM9600 board. 

FEATURES 
UM92240/92241 

Compatibility V.22bisN.22/V.21 
Bell 212A/103 

Transmission Speed 2400bps/1200bps/O - 300bps 

Package UM92240 : 28DIP/PLCC 
UM92241 : 28DIP/PLCC 

Power Consumption (Typical) 300mw 

Clock source 11.0592 MHz 

Input Level -10 - -43 dBm 

UM9600/9610 

V.29/V.27ter/V.21ch 2 
T.30/T.4/T.3 

9600/7200/4800/2400bps 

Dual-In-Line PCB 
100 pin QFP 

800mw(PCB) 
400mw (100 pin QFP) 

20.16 MHz 

0 - -47 dBm 

Generated Tone (except carrier fre<iluency) DTMF/Guard Tone/Answer Tone DTMF/T.30 Tonal Signaling/Melody/Specified Tone 

Diagnostics Analog/Digital Loopback 
Remote Digital Loopback 

Eye Quality Monitor 

Equalization Adaptive/Compromise Adaptive/Compromise 

Operating Temperature O - 70°C o - 70°C 

UNITED MICROELECTRONICS CORPORATION 
OFFSHORE BRANCHES: 
UNICORN MICROELECTRONICS CORPORATION 
3350 SCOTT BLVD., BUILDINGS 48 & 49, SANTA CLARA, CA 95054, U.S.A. 
TEL: 408-727-9589, 727-9239 FAX: 408-492-1720, 970-0548 TLX: 172730 NMC SNTA 
UNITED MICROELECTRONICS (EUROPE) B.V. 

UNITED MICROELECTRONICS COMPANY LTD. 
RM. 1003, TOWER B, HUNG HOM COMMERCIAL CENTER, 
37-39 MA TAU WAI RD., HUNGHOM, KOWLOON, H.K. 
TEL: 852-765-7122 FAX: 852-765-7483 

SALES OFFICE: 
2F, NO. 687, MIN SHENG EAST ROAD, TAIPEI, TAIWAN, R.0.C. HOEKENRODE 2, 1102 BR AMSTERDAM ZUIDOOST, THE NETHERLANDS 

TEL: 020-970-766 (3 LINES) FAX: 020-977-826 TLX: 11677 UMC NL TEL: 02-715-2455, 717-1739 FAX: 02-716-6291, 716-8304 TLX: 28560 UMCTPE 
UMCK.K. 
3F, 20-29, 2-CHOME TAKANAWA, MINATO-KU, TOKYO, JAPAN 
TEL: 03-280-3661 FAX: 03-280-3663 
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=-= UNIVERSAL SEMICONDUCTOR INC. 

Integrated semiconductor Manufacturer Offering Single-Chip 
Solutions for Analog/Digital and Smart Power Applicatwns 

Application Specific Solutions 

ffigh Voltage Drive & Control Systems 

Our USHSOOO Smart Power technology allows virtually unlimited interconnection of circuits 
operating at up 500 volts. In addition to high voltage drive circuitry, 5-15 volt analog and digital 
CMOS and bipolar control circuitry can be integrated on the same monolithic IC. Dielectric 
isolation processing provides enhanced operating conditions and improved reliability. 

Applications include automatic test equipment, flat panel displays, electrostatic printers, smart 
motor control, ultrasound imaging, and telephone loop equipment. 

Analog/Digital ASIC 

Our USl6000 family of CMOS arrays achieves single-chip integration of analog-digital subsys
tems. Implement systems which require AID, DI A, and precision analog signal processing and 
interface functions. 

-~ .. Cell library, kit parts, spice models, and CAD tools are customer accessible. 
::J 

CMOS Gate Arrays 

Our ISO-CMOS series offers an economical solution for digital applications up to 2400 gates. 
2, 3, and 5 MICRON technology achieves high speed and low power with operating range up 
to 25 volts. ISO-RAD processing provides radiation tolerance of 1 megarad. 

Standard Product Solutions 
Lateral D-MOS 

Smart Power Data Acquisition Microprocessor FETs N-Channel 
Products Products Interface Products Enhancement Mode 
• Analog Switches 
• Push-Pull Drivers 
• ATE Pin Drivers 
• OPTO-lsolators 

• Flash ADCs 
•Video DACs 
• Triple DACs 
•Quad DACs. 

• Address Decoders 
• Communications 

Adapters 
• Interrupt Controllers 

• Transistors (SD210/211 
Series.) 

• Quad Analog Switch Arrays 
(SDSOOO Series) 

• Quad Analog Switch Driver 
Arrays (SD5100 Series) 

1925 Zanker Road, San Jose, CA 95112 (408)436-1906 FAX (408)436-1125 TWX 910-338-7617 
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RAD-SPEC PRODUCTS 

UTD-R I UTE-R GATE ARRAYS 

Gate Density, Packaging Work- JTAG MIL-STD- Dose rate Dose rate Neutron 
array usable station compatible 883C, upset, survival, nuence, 
fami_!.t [!!ites SUi>JIOrt Mthd5004 rads(Si)/s rads(Si)/s n/cm2 

UTD-R 3400 PGA/FP MID No Level B/S >IE9 >2Ell* >IEl4 

UTD-R 6000 PGA/FP MID No Level B/S >IE9 >2Ell* >IEl4 

UTD-R 7800 PGA/FP MID No Level B/S >IE9 >2Ell* >IE14 

UTD-R 11000 PGA/FP MID No Level B/S >IE9 >2EIJ* >IE14 

UTE-R 20000 PGA/FP MID Yes Level B/S >IE9 >IE12 >IE14 

UTE-R 50000 PGA/FP MID Yes Level B/S >IE9 >IE12 >IE14 
M=Mentor D=Da1sy 

MIL-STD-1553 BUS INTERFACE 

UTMC Packaging Built-In- MIL-STD- SMD Dose rate Dose rate Neutron 
part Test (BIT) 883, Mthd number upset, survival, nuence, 
number 5004 rads(Si)/s rads(Si)s n/cm2 

UT1553B 84PGN Yes Class B/ 5962-88645 >IE9 >2Ell* >IE14 
BCRT FP/LCC Level S 

UT1553B 84PGN Yes Class B/ 5962-89577 >1E9 >2Ell* >IEl4 
BCRTM FP/LCC Level S 

UT1553 144PGN Yes ClassB/ 5962-89501 >IE9 >2Ell* >IE14 
BCRTMP 132FP Level S 

UT63Ml00 24-36 DIP/ No Class B/ 5962-88644 NA NA NA 
Transceiver 36FP/ Level S 
(b~ar) 36SOP 

MEMORIES 

SRAMs Address Packaging MIL-STD- SMD Dose rate Dose rate Neutron 
access 883, Mthd number upset, survival, fluence, 
time, ns 5004 rads(Si)/s rads(Si)/s n/cm2 

UT67164 55, 70,85 28 DIP/FP Level B/S None >IE9 >1E12 >IE14 

UT7164 55, 70, 85 28 DIP/FP Level B/S None >IE9 >1El2 >IE14 

PROCESSORS. 

Processor Mode Speed Packaging MIL-STD- SMD Dose rate Dose rate Neutron 
883,Mthd number upset, survival, 
5004 rads(Si)/s rads(Si)/s 

UT1750AR RISC or 12MHz 144PGN Class B/ 5962-89578 >IE9 >2Ell* 
1750A 132FP Level S 

UT1750AR RISC or 16MHz 144PGN Class B/ 5962-89578 >1E9 >2Ell* 
1750A 132FP Level S 

UT69532 DSP 75 281 PGN Level B/S 5962-89579 >IE9 >1E12 
MFLOP 256FP 

Latchup will not occur over the specified radiation level for UTMC radiation-hardened devices. 
Both dose rate upset and dose rate survival are measured with a short pulse. 
* Limit of test equipment **Design dependent 

nuence, 
n/cm2 

>1E14 

>1El4 

>1E14 

SEU,** RAD-
errors/ SPEC 
cell-dl!J'_ level 

<3.4E-8 M,D,R,H 

<3.4E-8 M,D,R,H 

<3.4E-8 M,D,R,H 

<3.4E-8 MDRH 
<IE-8 M,D,R,H 

<lE-8 M,D,R,H 

SEU,** RAD-
errors/ SPEC 
cell·dl!J'_ level 

<3.4E-8 M,D,R,H 

<3.4E-8 M,D,R,H 

<3.4E-8 M,D,R,H 

NA M,D 

SEU, RAD-
errors/ SPEC 
bit-dl!J'_ level 

<lE-10 M,D,R,H 

<IE-8 M,D,R,H 

SEU,** RAD-
errors/ SPEC 
cell-day level 

<3.4E-8 M,D,R,H 

<3.4E-8 M,D,R,H 

<IE-8 M,D,R,H 

RAD-SPEC is a service mark of United Technologies Microelectronics Center. Inc. 
For more information call 1-800-MIL-UTMC. 
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FEATURES -- UT67164 SEU-Hard SRAM 

D 55ns maximum address access time, single-event 
upset less than 1.0 x 10-10 errors/bit-day 
(-55°C to +125°C) 

D Asynchronous operation for compatibility with 
industry-standard 8K x 8 SRAM 

D TTL-compatible input and output levels 

D Three-state bidirectional data bus 

D Low operating and standby current 

D Full military operating temperature range, -55°C 
to + 12 5 ° C, screened to specific test methods listed 
in Table I MIL-STD-883 Method 5004 for Class S 
or Class B 

D Radiation-hardened process and design; total dose 
irradiation testing to MIL-STD-883 Method 1019 
- Total-dose: 1.0 x 106 rads (Si) 
- Dose rate upset: 1.0 x 109 rads (Si)/sec 

Dose rate survival: 1.0 x 1012 rads (Si)/sec 
Single-event upset: <1.0 x 10-10 errors/bit-day 

D Industry standard (JEDEC) 64K SRAM pinout 

D Packaging options: 
28-pin 100-mil center DIP (.600 x 1.2) 
28-pin 50-mil center flatpack (.700 x .75) 

D Latchup immune 

0 D 5 volt operation 

~ D Post-radiation AC/DC performance characteristics 
:::> guaranteed by MIL-STD-883 Method 1019 testing 

at 1.0 x 10s rads(Si) 

A(4:0~ 

E"1 
E2 
G OUTPUT ENABLE 

VI -----~~~--4~~~W.:..:.;..:R~IT~E~E~NA~B~L~E~~~~~~-' 

Figure 1. SRAM Block Diagram 

Rad-Hard SRAMs 

FEATURES -- UT7164 SEU-Tolerant SRAM 

D 55ns maximum address access time, single-event 
upset less than 1.0 x 10-s errors/bit-day 
(-55°C to +125°C) 

D Asynchronous operation for compatibility with. 
industry-standard 8K x 8 SRAM 

D TTL-compatible input and output levels 

D Three-state bidirectional data bus 

D Low operating and standby current 

D Full military operating temperature range, -55°C 
to +125°C, screened to specific test methods listed 
in Table I MIL-STD-883 Method 5004 for Class S 
or Class B 

D Radiation-hardened process and design; total dose 
irradiation testing to MIL-STD-883 Method 1019 
- Total-dose: 1.0 x 106 rads (Si) 
- Dose rate upset: 1.0 x 109 rads (Si)/sec 
- Dose rate survival: 1.0 x 1012 rads (Si)/sec 
- Single-event upset: <1.0 x 10-s errors/bit-day 

D Industry standard (JEDEC) 64K SRAM pinout 

D Packaging options: 
- 28-pin 100-mil center DIP (.600 x 1.2) 
- 28-pin 50-mil center flatpack (.700 x .75) 

D Latchup immune 

D 5 volt operation 

D Post-radiation AC/DC performance characteristics 
guaranteed by MIL-STD-883 Method 1019 testing 
at 1.0 x 10s rads(Si) 

INPUT 
DRIVERS~ 

OUTPUT 
DRIVERS 

NC 1 28 VDD 
A12 2 27 w 
A7 3 26 E2 
AS 4 25 A8 
A5 5 24 A9 
A4 6 23 ~11 
A3 7 22 G 
A2 8 21 _6.10 
A1 9 20 E1 
AO 10 19 D07 
000 11 18 006 
001 12 17 005 
002 13 16 004 
VSS 14 15 003 

Figure 2. SRAM Pinout 

J't"-(, 
For more information call 1-800-MIL-UTMC. 

\: .~ 
~~), 
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~ 
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UTMC UT1553B Remote Terminal 
with RAM (RTR) in high-density PGA 

RTR is first 15538 
Remote Terminal with 
on-chip 1Kx16 SRAM 

The UT1553B RTR from United 
Technologies Microelectronics Center 
(UTMC) combines a 1553 Remote Ter
minal with a l K x 16 static RAM on a 
single chip. The device executes all 
dual-redundant 1553B operational 
mode codes and functions. Program
mable memory mapping allows effi
cient use of internal memory. The 
device is available to SMD #5962-
89576, and in 68-pin PGA and 68-lead 
LCC packages. For more information, 
contact UTMC at 1-800-MIL-UTMC 
or 1575 Garden of the Gods Rd., 
Colorado Springs, CO 80907. 

Remote Terminal 
Multi-Protocol supports. 
MIL-STD-1553 A and B 

The UT1553 RTMP Remote Ter
minal Multi-Protocol from United Tech
nologies Microelectronics Center 
(UTMC) supports both MIL-STD-1553 
A and B standards, including differen
ces in status word response time and bit 
definitions. The RTMP performs all 
dual-redundant Remote Terminal func
tions, and provides handshake control 
for quad-redundant systems and a direct 
memory access interface. Packaged in 
84-lead LCCs and 84-pin PGAs, the 
RTMP is available to SMD #5962-
88645. For more information, call 
UTMC at 1-800-MIL-UTMC. 

UTMC's 1553 BCRT 
family now rad-hard 
and available to SMDs 

United Technologies Micro
electronics Center (UTMC) 
announces Standard Military Draw
ings (SMDs) for its entire Bus 
Controller/Remote Terminal family. 
Devices may be purchased by refer
encing the SMD number, including 
package type and lead finish, saving 
time and expense. 

The monolithic devices support 
MIL-STD-15538 dual-redundant 
Bus Controller (BC) and Remote Ter
minal (RT) functions, and advanced 
specialized memory management. 

The UT1553B BCRT is available 
to SMD #5962-88628. The UT1553B 
BCRTM, a BCRT with Monitor, is 
available to SMD #5962-89577. 
Both are packaged in 84-pin PGAs, 
84-lead flatpacks, and 84-pad LCCs. 

The UT1553 BCRTMP is a 
BCRT with Multi-Protocol sup-

UTMC UT1553 BCRTMP 
supports Mll-STD-1553 A and B 

porting MIL-STD-1553 A and B; Mc
Donnell Douglas A3818, A5690, and 
A5232; and Grumman SP-G-151A. 
Available to SMD #5962-89501, it is 
packaged in 144-pin PGAs and 132-
lead flatpacks. 

The BCRTs are available to MIL
M-38510 radiation hardness levels 
M, D, R, and H through UTMC's 
RAD-SPECSM program. RAD
SPEC guarantees specifications after 
irradiation, and off-the-shelf pricing 
and delivery. For details, contact 
UTMC at 1-800-MIL-UTMC. 

~ 
l\~\\llll 

UTMC's new monolithic 1553 transceivers are off-the-shelf, direct SMD 
replacements for outdated hybrids. You'll find our UT63Ml00 series to 
be higher in reliability, lower in power and cost. For retrofits, choose 
our standard 24- and 36-pin ceramic packages. For new programs, save 
board space with our small outline, surface-mount packages. To find out 
how to plug-in to a better 1553 source, call UTMC today. 
1575 Garden of the Gods Rd. 
Colorado Springs, co 80907 1-800-MIL-UTMC 

l!IUNITED 
TECHNOLOGIES 
MICROELECTRONICS 
CENTER 

DEDICATED TO MILITARY AND AEROSPACE 
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UTMC's products are a high-density, high-reliability 
solution to military and aerospace applications. We 
continue to support our customers with our 
commitment to DESC's JAN Class Band 
Class (S)pace programs, our radiation-hardening 
capabilities, module-generated silicon compilation, 
workstation tool kits, and expanded macro libraries. 

Gate Arrays 

Product Description 
Our 1.5-micron UTD and UTD-R families and our 
1.2-micron UTE-R family are CMOS silicon-gate 
dual-layer metal technology providing desirable 
features such as low-power consumption, high-noise 
immunity, and Schottky-like speeds, Our gate arrays 
use a patented continuous-column architecture which 
minimizes the number of unusable transistors common 
in conventional block structures. This highly efficient 
approach results in a 100% automatic layout with 
utilizations up to 95%. 

UTD & UTD-R Gate Array Family 

Part Transistor Equivalent 1/0 Total 
Number Pairs Usable Gates Pads Pads 

UT116D/DR 7,774 3,400 96 116 

UT160D/DR 13,920 6,000 136 160 

UT180D/DR 17,952 7,800 156 180 

UT212D/DR 25,350 11,000 188 212 

UTE-R Gate Array Family 

Part Equivalent (1) 1/0 Circuits Total 
Numbers Usabe Gates (2) (3) Pads 

UT20ER 20,000 176 40 218 

UT50ER 50,000 256 80 342 

Notes: 
1. Usable gates will vary, depending on design. 
2. 1/0 signals, including S JTAG I/Os. Available 1/0 count is dependent 

upon package selected. 
3. VDD/VDDQ -- VSS/VSSQ power pads reserved. 

JAN Class B and Level S 
UTMC demonstrates its commitment to meeting 
military specifications through its MIL-STD-976, JAN 

ASICs 

Class B line certification, and its MIL-M-38510/605 -
608 JAN Class B product qualifications. UTMC is the 
first DESC-qualified JAN CMOS gate array 
manufacture. To solidify this commitment, UTMC is 
pursuing Class S qualification for its 1. 2-micron gate 
array family. 

Expanded Toolkits 
UTMC offers cell libraries and design tools on 
Mentor and Valid workstations. The toolkits, along 
with the workstations' CAE tools, provide a front-end 
interface to UTMC. The toolkits allow customers to 
complete design capture, verification, and accurate 
pre- and post-layout timing simulations before 
submitting the design to UTMC for completion. 

Macros 
UTMC is the only manufacturer to offer 
1553-compatible macros, including the Remote 
Terminal Interface (RTI) and the Remote Terminal 
Multi-Protocol (RTMP). Our macros also include the 
UT1750AR RISC. 

Module-Generated/Silicon Compilation 

UTMC and Seattle Silicon Corporation (SSC) have 
signed a joint agreement to deliver high-density, 
radiation-hardened ASICs. Under the agreement, SSC 
provides design methodology and customer support 
and UTMC fabricates and tests the rad-hard ASIC 
designs. Using SSC's ChipCraftertm design tools and 
UTMC's process, ASICs composed of up to 425,000 
transistors are possible. 

Radiation-Hardenine Capabilities 

Our products comply with the harsh and rugged 
environmental requirements of high-reliability military 
and aerospace systems where high radiation tolerance 
is required. Built using UTMC's proprietary 
radiation-hardened process, these devices meet the 
needs of strategic and tactical radiation-hardened 
applications as identified in UTMC's RAD-SPEcsm 
program. RAD-SPEC guarantees the hardness 
assurance levels M, D, R, H specified in 
MIL-M-38510. 

For more information call 1-800-MIL-UTMC. 
RAD-SPEC is a service mark to United Technologies Microelectronics Center 
ChipCrafter is a trademark of Seattle Silicon Corporation 
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• VLSI TECHNOLOGY, INC. 

Quick Reference Guide 
LOGIC PRODUCTS 

VLSI Technology, Inc., is head
quartered in San Jose, California. 
It is a leading designer and manu
facturer of application specific logic 
products and application specific 
integrated circuits (ASICs). The 
Company's products are targeted 
for use in computers, communica
tions equipment and government 
products. 

VLSl's Logic Products Division is 
headquartered in Tempe, Arizona. 
It is responsible for unique catalog 
products that are developed with 
the Company's innovative design 
technology including communica
tions, microprocessors, and PC 
and peripheral support products. 

VLSI Technology, Inc., has engi
neering and manufacturing opera
tions in San Jose, California; 
Tempe, Arizona; and San Antonio, 
Texas. It also maintains sales 
offices and technology design 
centers around the world. 

PC/AT Is a registered trademark of IBM Corporation: 
Multibus Is a registered trademark cl Intel Corporation. 
LIM EMS 4.0 Is a registered trademark of Lotus 
Development Corporation. 
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• VLSI TECHNOLOGY, INC. 

• • • • 

Device 

VL82C286-SET 

VL82C320-FC 
VL82C331-FC 

VL82C386-SET 

VL82C330-FC 
VL82C331-FC 
VL82C332-FC 

• 
PC!A-r>-COMPATIBLE 

• • DEVICE SOLUTIONS 

TOPCA T™ CHIP SETS 

Description 

TOPCAT 286/386SX CHIP SET 

System Controller!Oata Buffer 
ISA Bus Controller 

TOPCAT 386DX CHIP SET 

System Controller 
ISA Bus Controller 
Data Buffer 

Packaging 

160-lead PJQFP 
160-lead PJQFP 

128-lead PJQFP 
160-lead PJQFP 
128-lead PJQFP 

VL82C286-SET CHIP SET SYSTEM DIAGRAM VL82C386-SET CHIP SET SYSTEM DIAGRAM 

BIOS 
ROM 

EXTERNAL 

FEATURES (VL82C286-SET): 

I 
s 
A 

B 
u 
s 

• Two-chip set implements complete 80286 or 
80386SX PC/AT motherboard using only five ICs 

• 12 to 25 MHz, 512 KB to 32 MB Systems with 256K, 
1 M, and/or 4M DRAM 

• Full LIM 4.0 hardware EMS 

• Power down control for laptop, portable, and hand-
held applications · 

• Built-in ~eal-time clock and scratchpad RAM 

386DX 

387DX/ 
3167 

ON 
BOARD 
DRAM 

BIOS 
ROM 

---.--.-...... :·}'I----. 
CONT:ROOll . 

:llllllllllllllllllllilll!il!ll!ll!llll!ll 

I 
s 
A 

B 
u 
s 

II • EXTERNAL 

FEATURES (VL82C386-SET): 
• Three-chip set implements complete 80386DX 

PC/AT motherboard using only te~ .ICs 

• 12 to 33 MHz, 512 KB to 64 MB systems with 
256K, 1 M, and/or 4M DRAM 

• Full LIM 4.0 hardware EMS 

• Power down control for laptop, portable, and 
handheld applications 

• Built-in real-time clock and scratchpad RAM 

VLSI Technology, Inc.• 8375 South River Parkway• Tempe, AZ 85284 • 602-752-8574 
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• VLSI TECHNOLOGY, INC. 

PC/AT-COMPATIBLE 
• • • • • • • DEVICE SOLUTIONS 

SCAMP CHIPS 

Device Description Packaging 

SCAMP-LT CONTROLLER CHIP LAPTOP 
VL82C310-FC 

PESKTQP 

VL82C311-FC 

Single-chip AT Mid-range Performance Laptop 160-lead PJQFP 

SCAMP-OT CONTROLLER CHIP 

Single-chip AT Mid-range Performance Desktop 160-lead PJQFP 

VL82C310NL82C311 SCAMP AND VL82C107 SCAMP COMBO FAMILY 

~ 
DRAM ... ----+-t 

~ ' _f 
PC 

MEMORY OR 
CARD 

FEATURES (VL82C311 DESKTOP): 
• Provides system control, memory control, integrated 

peripheral controllers, and data buffer control for use in 
80286- or 80386SX-based systems from 10 to 20 MHz 

FDC/452 CHIP SELECTS 
Be 

IDE INTERFACE 

FEATURES (VL82C310 LAPTOP): 
VL82C311 features plus: 

• 4M DRAM support 

• Memory control of one to four banks of DRAM using 
256K and/or 1 M components allowing up to 8 Mbytes 
on the system board 

• Built-in "sleep" mode features, including use of slow 

• Two-way page-mode block interleaving or normal 
system board memory operation 

• Supports 8- or 16-bit wide BIOS ROMs 

refresh DRAMs in power critical operations 

• Special power saving page-mode operation 

• Advanced ROM remapping capabilities 

• PC Memory Card Support 

• Pin-compatible with VL.82C311 

VLSI Technology, Inc.• 8375 South River Parkway• Tempe, AZ 85284 • 602-752-8574 

©IC MASTER 1991 When contacting suppliers, say you saw it in IC MASTER 3699 

>-
g> 
0 
c: 
.c: 
0 

~ 
Ci5 
....J 
> 



>. 
8' 
0 
c 

.s::. 
(.) 

~ 
Ci5 
....I 
> 

• VLSI TECHNOLOGY, INC. 

• • 
TWO-CHIP SUPER XT 

• • • • • CHIP SET SOLUTION 

TWO-CHIP SUPER XT CHIP SET 

Device Description 

TWO-CHIP SUPER XI CHIP SET_ 

VL82C031-FC System Controller 
VL82C032-FC 1/0 Controller 

Packaging 

1 oo~lead PJOFP 
100-lead PJQFP 

TWO·CHIP SUPER XT CHIP SET SYSTEM BLOCK DIAGRAM 

3700 

1------------------1...-1 BIOS ROM 

FEATURES 

s 
L 

1---~10 
T 
s 

• 
• 1 O MHz 8086 Super XT using 18 total ICs 

• Hardware EMS 

• Laptop power down control 

• Keyboard controller 

• Real-time clock 

• Dual UARTs 

• Parallel printer port 

VLSI Technology, Inc.• 8375 South River Parkway• Tempe, AZ 85284 • 602-752-8574 
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• VLSI TECHNOLOGY, INC. 

• • 
MICROPROCESSOR DEVICE 

• • • • • SOLUTIONS 

MICROPROCESSORS 

Device Description Packaging 

32-BIT RISC MICROPROCESSOR SVSJEM 

VL86C010 
VL86C020 
VL86C110 
VL86C310 
VL86C410 

COPROCESSOR 

VL82C389 

32-Bit RISC Microprocessor 
32-Bit RISC Microprocessor w/Cache 
RISC Memory Controller 
RISC Video Controller 
RISC 1/0 Controller 

Message-Passing Coprocessor for 
Multibus® II Systems 

84-lead PLCC 
160-lead PJQFP 

68-lead PLCC 
68-lead PLCC 
68-lead PLCC 

149-lead Ceramic PGA 

VL86C020 RISC WITH CACHE SYSTEM BLOCK DIAGRAM 

CO
PROCESSOR 

, 
ADDRESS 

LATCH ROM 

DRAM 
ARRAY 

i 

VIDEO 
CONTROL .. 
~ 

, 1/0 

•,1,.,,..~ .... -=-~DB~ 
ADDRESS 

BUS 

... 
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• VLSI TECHNOLOGY, INC. 

• • 

3702 

PERIPHERAL 
• • • • • DEVICE SOLUTIONS 

PERIPHERAL CHIPS 

Device Description 

COMBOl/O 

VL82C106 PC/AT-Compatible Combo 110 Chip 
VL82C107 SCAMP Combo 110 Chip 
VL82C108 TOPCAT Combo 110 Chip 
VL82C109 Enhanced TOPCAT Combo 1/0 Chip 

GRAPHIC CONTROLLERS 

VL68C45R/S CRT Controller 

VL16160 Raster Operation Graphics ALU 

VL82C164 Quad Raster Operation Graphics ALU 

DISK CONTROLLERS 

VL 1772-02 Floppy Disk Controller 

OTHER 

VL65C22V 

VL4502 

YAB.Ili 

VL16C450 

VL16C451B 
VL16C452B 

Parallel Interface/Timer 

256K Dynamic RAM Controller 

Single UART 

Enhanced UART with Parallel Port 
Enhanced Dual UART with Parallel Port 

ENHANCED UARTS 

VL 16C550 Enhanced UART with FIFO 

VL16C551 

VL16C552 

VL16C554 

Enhanced UART with FIFO and 
Parallel Port 
Enhanced Dual UART with FIFO and 
Parallel Port 
Quad UART with FIFO 

COMMUNICATIONS CONTROLLER 

VL85C30 Enhanced Serial Communication 
Controller 

Packaging 

128-lead PJQFP 
128-lead PJQFP 
100-lead PJQFP 
160-lead PJQFP 

40-lead Plastic DIP 
44-lead PLCC 
28-lead Plastic DIP 
28-lead PLCC 

100-lead PJQFP 

28-lead Plastic DIP 
28-lead PLCC 

40~1ead Plastic DIP 
44-lead PLCC 
40-lead Plasti~ DIP 

40-lead Plastic DIP 
44-lead PLCC 
68-lead PLCC 
68-lead PLCC 

40-lead Plastic DIP 
44-lead PLCC 
68-lead PLCC 

68-lead PLCC 

84-lead PLCC 

40-lead Plastic DIP 
44-lead PLCC 

VLSI Technology, Inc.• 8375 South River Parkway• Tempe, AZ. 85284 • 602-752-8574 
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. • VLSI TECHNOLOGY, INC. 

PERIPHERAL 
• • • • • • • DEVICE SOLUTIONS 

COMBO FAMILY 1/0 BLOCK DIAGRAM 

!ttt! :-:·:·:·:·:·:·:·:·:·:·:·:·:=:·:·:·:·:·::·:·:·:·:·:·::::.: ····· ··········· mtk 

---~ ... -

.... ------1·~·:1111t111il,111111111[1 

SYSTEM BUS 

DATAAND ~--..i· 
CONTROL 

- --~ 
SIGNAL INPUTS 

TEST CONTROL 
SIGNALS 

.. 

.. -

.. -

-

KEYBOARD 
DATA/CLOCK 

AND GENERAL 
PURPOSE CONTROL 

INTERRUPT 

PROGRAMMABLE 
CHIP SELECTS 

SERIAL DATA 
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• VLSI TECHNOLOGY, INC. 
ASIC PRODUCTS 

OVERVIEW 
Increased product performance and 
decreased time-to-market are the 
key issues that continue to drive 
today's marketplace. 

As a recognized pioneer and leader 
in application-specific integrated 
circuit (ASIC) design, VLSI Technol
ogy provides today's system engi
neers with a complete and compre
hensive set of products and services 
that allow complex ASICs to be 
developed, tested, and manufactured 
with maximum efficiency. 

In a tightly unified ASIC design and 
manufacturing environment, VLSI 
provides a full spectrum of ASIC 
solutions backed through our vast 
network of worldwide technology 
centers, highly efficient and easy-lo
use ASIC design software, un
matched gate array and standard 
cell libraries, and the manufacturing 
strength required for quick turn
around and high-volume production. 

~ SOLUTIONS IN SILICON 
~ Whether gate array, cell-based, or 
..§ custom/foundry implementations, 
u VLSI brings you a complete portfolio 
~ of ASIC products to meet almost any 
Ci) high-integration design requirement. 
_J 
> VLSl's gate arrays are based on our 

proprietary Continuous Gate™ Tech
nology. Implemented in double
metal, 1-micron and 1.5 micron 
CMOS processes, this advanced 
technology yields high-density, high
performance ASIC architectures. You 
can choose from a wide variety of 
bases in our VGT Series gate array 
families that offer from 1 ,000 to 
74,000 usable gates. Additionally, 
our VSC Series of cell-based prod
ucts provide you with a broad 
selection of products featuring 
densities to 180,000 usable gates, 
and speeds to 280 ps. 

Our foundry services fully comple
ment our ASIC Cqpabilities.You are 
assured of high-quality and reliable 
product yields, state-of-the-art 
processing technology, expert design 
and product engineering support, 
rapid prototype and expedited 
deliveries, and a flexible approach to 
customer service. 

DESIGN TOOLS 
·VLSI Technology, an early leader in 
IC design software, has developed a 
very powerful set of IC design 
software tools that are provided in 
seven different configurations so you 
can get exactly those tools you need 
to implement your design with the 
utmost speed and productivity. 

Called the Express ASIC Design 
System™, the tools offer a design 
environment streamlined to minimize 
your design time with the goal of 
providing first-time silicon success. 
The Express packages range in 
power from a logic-only design 
environment to a full-scale ASIC 
CAD system and are available on a 
number of hardware platforms. 

The foundation of all the Express 
design system tools are the VLSI 
Portable Library™ tools which 
contain elements that can be com
piled either to gate arrays or stan
dard cells. The Portable Library gives 
you the freedom to choose a silicon 
implementation technology at the 
end of logic design, when you are 
better able to decide which technol
ogy would be best for you. 

TECHNOLOGY CENTERS 
Just as VLSl's design tools are 
among the most powerful and ad
vanced in the industry, VLSl's world
wide network of Technology Centers 
offer the most sophisticated user
oriented services available anywhere. 
Each center is staffed by experienced 
ASIC designers and equipped with 
powerful on-site computing capabili
ties to help assure the speed of your 
ASIC development. 

When you come to a VLSI Technol
ogy Center, you can expect an honest 
assessment of your needs by experi
enced professionals whose ultimate 
aim is to ensure that your design 
works successfully in silicon. Whether 
you want to enter schematics and turn 
over the rest of the design to us, or 
you want to do everything yourself 
and only use a few of our special 
services, we will respond to your 
needs. Virtually every service that you 
might need is available through VLSI. 
These include such advanced 
techniques as: system partitioning, 
custom cell design, fault simulation, 
logic/timing simulation, test vector 
generation, physical design, chip 
composition and special testing 
services. 

PRODUCT PORTFOLIO 

Product 

Library 
Support 

Design 
Tool 
Support 

Gate Array Cell Based 

• Sea of Gates • Highest Density 

• 74K Gates • > 180K Gates 

• 350 ps Gate Delay • 280 ps Gate Delay 

1.0 µand 1.5 µ Portable Libraries: 

•Compilers • Megacells 

VLSl's ASIC Design Platform 

3rd Party: 
• Mentor Graphics ·Daisy 
•Valid • Verilog 
• lkos • Zycad 
• Viewlogic •Aida 
•H.P. •Others 

Foundry 
• 1.0 µ, 1.5 µ, 2 µ CMOS 

·Wafer, Die, Pkged Parts 

• 110 Pads 

• Custom Cells 

·VLSI Custom Tools 

• Calma (Valid) 

• Mentor Graphics 

·Cadence 

VLSI Technology, Inc.• 1109 McKay Drive• San Jose, CA 95131•408-434-3100 
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• VLSI TECHNOLOGY, INC. 
CELL-BASED PRODUCTS 

STANDARD CELL LIBRARY 

FEATURES 
• Fast design turn-around with VLSI 

Technology's advanced design 
tools and methodology 

• Highly testable: automatic test 
vector and test program generation 
using scan methodology and Built-In 
Self-Test (BIST) techniques 

• Third-party CAE workstation 
support for schematic capture and 
simulation 

• Over 2000 V protection against 
Electrostatic Discharge (ESD) 

PRODUCT CHARACTERISTICS 
VSC120 

• High performance with balanced 
drive. 

DESCRIPTION 
The VSC Series standard cell 
families are fabricated in an ad
vanced, dual-metal, planarized, fully 
implanted CMOS process. With 
densities up to 180,000 usable gates, 
and performance features to 0.35 ns 
(typ) gate delay, the VSC Series 
families are fully supported by VLSl's 
advanced design tools. Datapath, 
multiplier, and memory compilers 

VSC350 

Technology (Drawn) 1.5-micron CMOS 1.0-micron CMOS 

Gate Delay 730 ps (typ) 280 ps (typ) 

Toggle Rate 180 MHz 250 MHz 

Gate Power@ Freq. 6.5 µW/gate/MHz 6.5 µW/gate/MHz 

Output Drive 2, 4, 8, 12, 16 mA 2, 4, 8, 12, 16 mA 

110 Signal Pins > 3401/0 > 380110 

Cell Library: 
Simple 225 macros 299 macros 

165 MSI 165 MSI 

Complex Megacells: 

automatically generate physical 
design layout. VLSl's efficient place
ment and routing software provides 
automatic conversion of schematics 
into silicon. The VLSI standard cell 
library corresponds functionally to the 
gate array (VGT) macros and permits 
easy conversion of CMOS gate array 
designs into standard cells. With the 
upward compatibility of the VLSI 
Portable Library, design migration 
within the same family can be easily 
achieved. 

VSC370 

1.0-micron CMOS 

280 ps (typ) 

250 MHz 

3.6 µW/gate/MHz 

2, 4, 8, 12, 16 mA 

> 3801/0 

299 macros 
165 MSI 

82CXX Peripherals, 68C45 CRT Controller, 280 CPU plus Peripherals, 

FEATURES 
• Compiles to an optimized layout for 

cell-based designs or to a portable 
netlist that can be implemented 
in a gate array or standard cells 

• High-level schematic entry 

• Flexible busing architecture 
- unlimited number of buses 

- arbitrary inter-bit-slice wiring 

• Automatic placement of library 
elements 

• Flexible clocking scheme 

• Automatic power bus sizing and 
refresh 

• Accurate simulation models 

• 1.0-, 1.5- and 2.0-micron CMOS 
technologies available 

85C30, 16C450 Video Display Controller (for VSC120) 

OVERVIEW 
The Datapath Compiler™ gives the 
designer the ability to rapidly design 
multi-bit architectures. A system 
designer can take advantage of a 
circuit designer's skill and the result
ing silicon efficiency through the 
compiler interface. A datapath is 
specified using higher level icons. The 
Compiler then builds an optimized 
layout for cell-based designs or a 
netlist for gate arrays using the circuit 
designer descriptions that have been 
built into the Compiler. 

In contrast to the previous generation 
of compilers, which implemented a 
single, fixed function, the Datapath 
Compiler allows the user to define 
unique complex functions, which are 
automatically implemented by the 
compiler. The datapath design is 
entered by drawing a high-level, free-

DATAPATH COMPILER 

form schematic to describe the 
interconnection of library elements. 
The schematic also contains such 
parameters as number of bits and 
number of words in register files. The 
Datapath Compiler will then create 
the user's choice of either an opti
mized layout or a gate-level netlist. 

The optimized layout is generated 
automatically, including automatic 
placement to optimize wiring. Wiring 
within the datapath is unrestricted, 
freeing the designer from burden
some interconnect constraints and 
allowing the implementation of 
datapaths of arbitrary complexity. 

The compiled gate-level netlist 
generated from the Datapath Com
piler can be implemented in a gate 
array or standard cell. 
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• VLSI TECHNOLOGY, INC. 
GATE ARRAY PRODUCTS 

FEATURES 
• High reliability - over 2000 V ESD 

protection for 1.5-micron, 4000 V 
for 1 .0-micron 

• High design productivity with 
VLSl's advanced compilers and 
logic synthesis tools 

• Continuous Gate architecture 
offers maximum layout efficiency 

• Low power consumption 

• Wide range of package styles and 
lead counts to fit demanding 
system environments 

PRODUCT CHARACTERISTICS 

Technology (Drawn) 

Available Gates 

1/0 Count 

Gate Delay 

Toggle Rate 

Gate Power@ Freq. 

Output Drive 

Temp. Range: 
Commercial 

Industrial 

Military 

DESCRIPTION 
VLSI Technology's VGT Series of 
high-performance and high-density 
gate arrays utilize the Company's pro
prietary Continuous Gate architecture 
to achieve high transistor densities, 
and a unique global routing scheme to 
offer high speed and a high-integration 
design approach. 

VLSl's VGT Series gate arrays are 
fully compatible with the VLSI Portable 
Library and are supported by VLSl's 
leading-edge ASIC design tools. 

VGT200 

1.5-micron CMOS 

3,200 to 180,000 

48 to348 

560 ps (typ) 

250 MHz 

15 µW/gate/MHz 

2, 4, 8, 12 or 16 mA 

0°c to +70°C 

-40°C to +85°C 

-55°C to + 125°C 

GATE ARRAY BASES 

Gate array designs may be developed 
on popular workstations supported 
by VLSI Technology, including Daisy, 
Valid, and Mentor Graphics. Design
ers using such workstations are 
provided with a macro library 
containing the symbols, simulation 
models, and software for design 
verification, timing conditions, and 
netlist generation. 

(Note: Three-layer metal version of 
VGT300 available 2091.) 

VGT350 

1.0-micron CMOS 

21,200 to 172,500 

80 to388 

260 ps (typ) 

250 MHz 

6.5 µW/gate/MHz 

2,4,8, or 16 mA 

0°c to +70°C 

-40°c to +85°C 

-55°C to+ 125°C 

Device Number Available Gates Estimated Usable Gates Maximum 1/0 Pads 

VGT300010 6,700 2,900 80 

VGT300022 15,500 6,600 120 

VGT300030 21,200 9,100 140 

VGT300046 32,400 13,900 172 

VGT300077 54,200 23,300 220 

VGT300110 77,200 33,200 260 

VGT300163 144,700 49,300 316 

VGT300198 139,200 59,800 348 

VGT300246 172,500 74,200 388 

VGT200003 3,200 960 48 

VGT200006 6,728 2,018 68 

VGT200010 10,952 3,285 88 

VGT200017 17,672 5,302 112 

VGT200024 24,200 7,260 128 

VGT200029 28,800 8,640 140 

VGT200033 33,800 10,140 152 

VGT200042 42,632 12,790 172 

VGT200056 56,448 16,934 196 

VGT200073 73,728 22,118 224 

VGT200109 109,512 32,854 272 

VGT200145 145,800 43,740 312 

VGT200180 180,000 54,000 348 
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• VLSI TECHNOLOGY, INC. 

DESCRIPTION 
VLSl's V8 ASIC Design PlatformrM is 
a fully-integrated semicustom design 
system that unifies the design tools 
and advanced design libraries for 
both commercial and military applica
tions. The ASIC Design Platform is 
available to you in several "Express" 
configurations, with each configura
tion designed to meet your specific 
ASIC design requirements. VLSl's 
Express packages range in capabili
ties from the basics of schematic 
capture and simulation, to the 

TOOLS SUMMARY 
LOGIC ASSIST ANT™ 
A unified design environment provid
ing a common interface to all Logic 
Express™ applications. 

DESIGN ASSIST ANT™ 
Estimates chip size and helps 
determine optimal partitioning. 

SCHEMATIC EDITOR 
Provides hierarchical entry and 
editing of schematics. 

DATAPATH COMPILER 
Provides high-level schematic entry 
and compilation for various data
paths for gate arrays or cell-based 
designs. 

LOGIC SYNTHESIZER™ 
Creates and optimizes control logic 
and creates netlists for gate arrays or 
cell-based designs. 

ICON EDITOR 
Creates custom symbols (icons) for 
the logical representation of cells in 
the schematic editor. 

LAYOUT EDITOR 
Provides hierarchical physical chip 
layout. 

STICKS EDITOR 
Provides symbolic cell layout. 

SCREENER 
Checks gate arrays and standard 
cells for adherence to design rules. 

NETCOMPARE 
Compares netlists produced from the 
other VLSI tools to verify that the 
schematics and layouts match. 

SPICE 
Provides nonlinear DC, nonlinear 
transient, and linear AC analysis. 

ASIC DESIGN TOOLS 

complex environment of full silicon 
layout. Floorplanning tools extend 
the front-end design environment for 
you by providing control of the layout 
stage of the design, and offering the 
ability to extract the most perform
ance from your ASIC design. 

In addition to the Express systems, 
VLSI continues its leadership role in 
the development of advanced ASIC 
design tools by introducing the ASIC 
Synthesizer™ tool. The ever-growing 
complexities of ASICs requires more 

COMPOSITION EDITOR 
Edits the interconnection of routed, 
arbitrary sized rectangular logic 
blocks. 

CHIP COMPILER 
Speeds cell-based design with 
automated floorplanning, placement, 
and routing. 

·TIMING VERIFIER 
Performs static timing checks prior to 
simulation. 

LIBRARIES 
Design Express™ includes VLSl's 
unique Portable Library. Also included 
are the compiler libraries for ALUs, 
PLAs, RAMs, ROMs, and datapaths. 

SIMULATION 
Custom Express™ provides two 
advanced simulators for ASIC 
design. VLSISim™ is a comprehen
sive simulator that provides for 
detailed simulation of design compo
nents at the transistor-level, gate
level, or with behavioral-level models. 
VLSl's QSim is a complete multi-ASIC 
simulator that can support simulation 
of even the largest designs at the gate 
level or with behavioral models. 

DESIGN AND ELECTRICAL RULE 
CHECKER 
Verifies the correctness of the design's 
layout and circuit configuration. 

CIF/CAL TRANSLATOR 
Translates from Calma to Caltech 
Intermediate format and vice versa. 

TEST ASSISTANT™ 
Automatic insertion of isolation and 
BIST circuitry and test program 
compilation. 

efficient methods of design, and the 
ASIC Synthesizer incorporates critical 
parts of the Express systems to 
provide you with unequalled design 
productivity. 

Where simple logic synthesizers 
create netlists, the ASIC Synthesizer 
creates completely routed ASICs. 

VLSl's Express system is supported 
on Apollo®, VAX®, MicroVAX™, 
Sun-3™, Sun-4™, HP9000 model 
35013601370 and DEC Stations. 

Bl STRAM™ 
Built-In Self-Test for compiled RAM. 

LFSR COMPILER 
Linear Feedback Shift Register 
compiler for other BIST circuits. 

VLSI PROFAUL T™ 
Probabilistic fault simulator. 

VCC ATVG 
Automatic test vector generation for 
VLSl's optimized cell layout. 

LOGIC SYNTHESIS ATVG 
Automatic test vector generation of 
VLSl's Logic Synthesis product. 

VLSIWAVE™ 
Graphical and procedural stimulus 
mechanism for vector input to VLSl's 
QSim and VLSISim simulation tools. 

FLOORPLANNING 
VLSl's Gate Assistant TM and Chip 
Assistant™ floorplanners provide for 
chip floorplan evaluation throughout 
the design cycle for better control of 
critical timing requirements 

ASIC SYNTHESIZER 
The ASIC Synthesizer is a powerful 
design capture and synthesis tool 
that can tremendously improve 
productivity by translating high-level 
Verilog or VHDL languages into 
optimized and efficient ASICs. 

VLSI Technology, Inc.• 1109 McKay Drive• San Jose, CA 95131·408-434-3100 
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VTC Incorporated 

FEATURES 
• Complete VMEbus Interface Controller and Arbiter 

- 58 Internal Registers Provide Configuration Control 
and Status of VME and Local Operations 

- Drives Arbitration, Interrupt, Address Modifier 
Utility, Strobe, Address Lines A07-A01 and 
Data Lines 007-000 Directly, and Provides Signals 
for Control Logic to Drive Remaining Address and 
Data Lines 

- Direct Connection to 68xxx Family and Mappable to 
Non-68xxx Processors · 

• Complete Master/Slave Capability 
- Supports Read, Write, Write Posting, and Block 

Transfers 
- Accommodates VMEbus Timing Requirements with 

Internal Digital Delay Line (7.8 ns granularity) 
- Programmable Metastability Delay 
- Programmable Delays for DSACK to DTACK 
- Provides Timers for Local Bus and VMEbus Transac-

tions 
• Interleaved Block Transfers over VMEbus 

- Acts as OMA Master on Local Bus 
~ - Programmable Burst Count, Transfer Length, and In-
ca terleaved Period Interval .... 
8..._ - Also Supports Local Module-based OMA 

• Arbitration Support 
8 -Supports Single Level, Priority and Round Robin Arbi-
c: tration 

>~ -Supports Fair Request Option as Requester 
• Interrupt Support 

- Complete Support for the VME Interrupts; Interrupter 
and Interrupt Handler 

- Seven Local Interrupt Lines 
- 8-level Interrupt Priority Encode 
- Total of 29 Interrupts Mapped through the VIC068 

• Miscellaneous Features 
- Refresh Option for Local DRAM 
- Option to Drive DTACK High upon Release 
- Four Broadcast Location Monitors 
- Four Module-specific Location Monitors 
- Eight Interprocessor Communications Registers• 
- TAS/CAS/CAS2 Instruction Support for 68020. 

V1co&s VMEbus 
Interface Controller 

VTC's VIC068 Interface Controller chip is available in a 144-pin 
pin grid array (PGA) package. 

DESCRIPTION 
The VME Interface Controller (VIC068) is a single chip de

signed to minimize the cost and board area requirements and to 
maximize performance of the VMEbus interface of a VMEbus 
master/slave module. This can be implemented on either a 8-
bit, 16-bit, or 32-bit system. The VIC068 was designed using 
VTC's high-performance standard cells on an advanced one
micron CMOS process. The VIC068 provides all VMEbus sys
tem controller functions plus many other features which simplify 
the development of a VMEbus interface. The VIC068 utilizes 
output buffers based on VTC's patented and military-approved 
ACL product family. These CMOS high-drive buffers provide 
direct connection to the address and data lines. It addition to 
these signals, the VIC068 connects directly to the arbitration, in
terrupt, address modifier, utility and strobe lines. Signals are 
provided which control data direction and latch functions 
needed for a 32-bit implementation. 

- Available in 144-pin Plastic or Ceramic PGA Package; 

The VIC068 was developed through the joint efforts of both 
VTC and a consortium of board vendors, under the auspices of 
the VMEbus International Trade Association (VITA). The 
VIC068 thus offers an implementation that provides inputs from 
a wide array of users, thus maximizing the number of applica
tions. This also provides compatibility between boards using the 
VIC068 yet designed by different manufacturers. 

Commercial or Military 
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VTC Incorporated 

FUNCTIONAL BLOCK DIAGRAM 

LAO
LA7 

LDO
LD7 

cs·----1'"'! Register 
Selector 

Asrzo·. AS1z1· 
FC2,FC1 

AMO-AMS 

SLSEL0°-'....._.~ SLSEL1 ., __ ..i 

ICFSEL·--~ 

LBR·---
LBG·-......i~ 

DEDLK·----

BLT" 

ABEN• 
LADO 
LADI 
LEDi 

LEDO 
OOIR0 

DENO• 
UWDENIN' 
LWDENIN' 

SWDEN' 
!SOBE' 
LAEN 

. Address 
Modifier Encode 

Address 
Modifier Decode 

0 1 ICF 

Slave 
Selection 

Local Bus 
Requester/ 

Arbiter 

DRAM 
Refresh 

Block Transfer Control 

VME 
Buffer 
Control 
Logic 

Local 
Timeout 

V1co&a VMEbus 
Interface Controller 

Interprocessor 
Communications 

Registers & 
Switches 

Interrupt 
Handler 

Interrupter 

A01 -A07 

DOO- D07 

ACFAIL 0 

URQ1 -URQ7 
IPL0° - IPL2° 
SVSFAIL0 

UACK0° 

IRQ1' - IRQ7' 
IACKIN' 
IACKOUT' 
IACK' 

SYSCLOCK 
Divider ---- SYSCLOCK 

.._ ___ --'IF------ SCON' 

Control Signal 
Transformation 

VMEbus 
Timeout 

I RESET' 
RESET' 
SYSRESET* 
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VTC Incorporated 

V IC068 VMEbus 
Interface Controller 

VIC068 REGISTERS AVAILABLE FOR PROGRAMMING 

Address Register Name Global Reset 

$03 VMEbus Interrupter Interrupt Control Register 1 1111000 
$07 -$1F VMEbus Interrupter Control Registers 1 thru 7 1 1111000 

$23 OMA Status Interrupt Control Register 1 1111000 
$27 -$3F Local Interrupt Control Registers 1 thru 7 1 oooxooo 

$43 ICGS Interrupt Control Register 1 1111000 
$47 ICMS lnterru_m Control R~ster 1 1111000 
$4B Error Group Interrupt Control Register 11111000 
$4F ICGS Interrupt Vector Base Register 0 0 0 0 1 1 1 1 
$53 ICMS Interrupt Vector Base Register 0 0 0 0 1 1 1 1 
$57 Local Interrupt Vector Base Register 0 0 0 0 1 1 1 1 
$5B Error Group Interrupt Vector Base Register 0 0 0 0 1 1 1 1 
$5F Interprocessor Communications Switch Register 0 0 0 0 0 0 0 0 

$63 -$73 Interprocessor Communications Registers O thru 4 0 0 0 0 0 0 0 0 
$77 Interprocessor Communications Register 5 1 1 1 1 0 0 0 1 
$7B Interprocessor Communications Register 6 X11111XX 
$7F Interprocessor Communications Register 7 ooxooooo 
$83 VMEbus Interrupt Request and Status Register 0 0 0 0 0 0 0 0 

$87 -$9F VMEbus Interrupt Vector R~sters 1 thru 7 0 0 0 0 1 1 1 1 
$A3 Transfer Timeout Register 0 1 1 0 1 0 0 0 
$A7 Local Bus Timing Register 0 0 0 0 0 0 0 0 
$AB Block Transfer Definition Register 0 0 0 0 0 0 0 0 
$AF VMEbus Interface Configuration Re_.9!ster 1 0 0 0 0 0 0 0 0 
$B3 Arbiter and~equester Configuration Register 0 1 1 0 0 0 0 0 
$B7 Address Modifier Source Register 0 0 0 0 0 0 0 0 
$BB Bus Error Status Register XOOOOOOO 
$BF DMA Status Register 0 0 0 0 0 0 0 0 
$C3 Slave Select O Control Register 0 0 0 0 0 0 0 0 0 
$C7 Slave Select O Control Register 1 0 0 0 0 0 0 0 0 
$CB Slave Select 1 Control Register 0 0 0 0 0 0 0 0 0 
$CF Slave Select 1 Control Register 1 0 0 0 0 0 0 0 0 
$03 Release Control Register 0 0 0 0 0 0 0 0 
$07 Block Transfer Control Register 0 0 0 0 0 0 0 0 
$DB Block Transfer Length Register O 0 0 0 0 0 0 0 0 
$DF Block Transfer Length Register 1 0 0 0 0 0 0 0 0 
$E3 System Reset Register 11111111 

$EB-$FF Undefined Locations 11111111 
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V1co&a VMEbus 
Interface Controller 

SAMPLE BOARD IMPLEMENTATION 

68030 

A31 -
A24 

512/256K x 36 DRAM 

2 

Latching Transceivers 

Address 
MUX 

EPROM 
Map Decoder 

A23-
A16 

A15-
A08 

VME 

512/256K x 36 DRAM 

32 

Latching Transceivers 

4 JEDEC EPROM 

VIC068 

URQt•
LIROr 

SVSCLK 

000· [l07 

AMO·AM5 

DOB- D16 

AS', OSO", OS1', CJTACK', 
WRITE', LWORO', SERR' 

BGilN', BGiOUT', BRi', BBSV' 

IACK', IACKIN', IACKOUT' 

I Courtesy of Ironies, Inc. 

Note: VTC~ Advanced CMOS Logic parts V74FCT245 and V74FCT543 are also ideal for this application. 

©IC MASTER 1991 When contacting suppliers, say you saw it in IC MASTER 3711 

I 
0 e-
8 .s 
() 

~ 



&.~£ 
~~~ 
~~. 
VTC Incorporated 

Our FCT Doesn1t 
Bounce So High. 

The results are in. VTC's new, improved 
Advanced CMOS Logic (ACL) product line -
from our state-of-the-art 6" CMOS waler-lab 
- has passed lull internal qualification. 

And our ground boUnce is significantly less 
than that reported for competttive FCT 
products. Which means reduced noise and 
better performance for your system. 

VTC's ACL product line includes both FCT 
and ACT. Because ifs manufactured in our 
world-class CMOS waler lab, tt means higher 
qualtty and reliabiltty, wtth lower costs for you. 

FCT and ACT are ideal for bus-type 
"O applications, wtth up to 64mA drive. 
~ We offer both FCT and ACT in two 
0 versions: commercial grade, and wtth e- MIL-ST0-883C Class B compliancy. 
o Packages include CERDIP, LCC, PDIP, and 
~ SOIC. And products are available through 

distri>utors worldwide. 
~ So call today. We won't send you a lot of 
> noise ... just our ACL ground-bounce specs 

and a short-form product catalog. 

VTC Incorporated, 2401 East 86th Street, 
Bloomington, MN 55425 USA. 
800-VTC-CMOS 
Fax 6121851-5199 
Telex 857113. 
(In Minnesota, call 6121851-5200) 

. . . . . 

. . . . 
.. . . 

VTC's ACL Products: FCT and ACT 

240 533 640 821A 826A 843A 861A 
244 534 645 822A 827A 844A 862A 
245 543 646 823A 841A 845A 863A 
373 544 648 824A 842A 846A 864A 
374 573 651 825A 

574 652 

Plus 21 addttional ACT parts 

241 465 466 467 468 540 541 
563 564 575 576 5n 580 620 
623 643 87 4 876 878 879 880 

. . . 

Advanced 
CMOS Logic 
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The linear signal processing (LSP) 
product line is part of the system solution 
for such applications as scientific and 
medical instrumentation, data acquisition, 
process control, and general signal 
processing on either side of the A/D and 
DIA conversion blocks. 

Linear Signal 
Processing 

VTC's unique processes couple high 
speed with close device matching along 
with laser trimming capabilities. LSP 
products include operational amplifiers, 
buffers, comparators, transconductance 
amplifiers, sample-hold and D-to-A 
converters. 

As in all products offered by VTC, the 
emphasis is on performance and reliability. 
The devieEiS are designed to fit applica
tions where high performance, high slew 
rate, low offset, wide gain bandwidth and 
high output current capability is required. 

OPERATIONAL AMPLIFIERS (All Parameters@ 25"C. V supplies. :t5V) OPERATIONAL TRANSCONDUCTANCE AMPLIFIERSJOTA_l 
SLEW GAIN BANDWIDTH OFFSET OUTPUT BIAS 

DEVICE RATE PRODUCT Voltage Current CURRENT CURRENT 

VA701J 6Viµs 30MHz ACL:i!:1 400µV 150nA SOmA 200nA 

SLEW 
OFFSET 

OUTPUT BIAS 
DEVICE RATE BANDWIDTH Voltage CutrBflt CURRENT CURRENT 

VA701K 6V/µs 30MHz ACL:i!:1 100µV 100nA SOmA 100nA 

VA701L 6V/µs 30MHz ACL:i!:1 25µV SOnA SOmA 40nA 

VA705J 30Viµs 25MHz ACL:i!:1 10mV 100nA 40mA 1100nA 

VA703J SOV/µs 75MHz SmV 0.6µA - 5µA 
VA713J SOV/µs 75MHz SmV 0.6µA 20mA SµA 
VA2703J 50Vlµs 75MHz SmV 0.6µA - 5µA 
VA2713J SOV/µs 75MHz SmV 0.6µA 20mA 5µA 

VA705K 30Viµs 25MHz ACL:i!:1 SmV SOnA SOmA 900nA 

VA705l 30V/µs 25MHz ACL:i!:1 2mV 25nA SOmA 900nA LINEAR AMPLIFIERS, SPECIAL PURPOSE 

VA706J 38Viµs 25MHz ACL2:1 20mV 120nA 40mA 1100nA DEVICE COMMENTS 

VA706K 38Viµs 25MHz ACL:i!:1 10mV 120nA SOmA 1100nA VA730J 50MHz Sampling Frequency, Sample & Hold Amplifier 

VA707J 80Viµs 300MHz ACL:i!:12 12mV 120nA 40mA 1100nA DATA CONVERTERS 
VA707K 80Viµs 300MHz ACL:i!:12 6mV 120nA SOmA 1100nA 

DEVICE COMMENTS 
VA708J 60Viµs 100MHz ACL:i!:3 12mV 120nA 40mA 1100nA 

VA708K 60V/µs 100MHz ACL:i!:3 6mV 120nA SOmA 1100nA 
VC108J 8-Bit DAC, 400MHz 
VC512J 12-Bit DAC, 125ns Settling Time 

VA711J 25Viµs 90MHz ACL:i!:S 400µV 150nA SOmA 200nA 

VA711K 25V/µs 90MHz ACL;?s 100µV 100nA SOmA 100nA COMPARATORS 
VA711L 25V~ 90MHz A~S 25µV 50nA SOmA 40nA 

VA721J 100V/µs 450MHz ACL:i!:25 400µV 150nA SOmA 200nA 
OFFSET ENABLE 

PROP 
DEVICE Volage Current DELAY PW Set-up/Hold 

VA721K 100Viµs 450MHz ACL:i!:25 100µV 100nA SOrnA 100nA VC7690J SmV SµA 1.9ns - -
VA721L 100V~ 450MHz ACL:i!:25 25µV 50nA SOmA 40nA VC7695J SmV 5µA 1.9ns 2.0ns 1.0ns 

VA2705J 30Viµs 25MHz ACL:i!:1 12mV SOnA 40mA 1100nA 

VA2705K 30V~ 25MHz ACL:i!:1 6mV 100nA SOmA 900nA 

VC7696J 3mV SµA 6.0ns 2.0ns 2.0ns 
VC7697J SmV SµA 2.5ns 2.0ns 1.0ns 
VC7698J 3mV 5µA 8.0ns 2.0ns 2.0ns 

VA2706J 38V~ 25MHz ACL:i!:1 20mV 120nA 40mA 1100nA 

VA2707J 80V/µs 300MHz ACL:i!:12 12mV 120nA 40mA 1100nA VIDEO AMPLIFIERS 

VA2707K 80V~ 300MHz ACL:i!:12 6mV 120nA SOmA 1100nA 

VA2708J 60V/µs 100MHz ACL:i!:3 12mV 120nA 40mA 1100nA 

GAIN BANDWIDTH PROP DELAY 
INPUT 

DEVICE GI G2 G3 GI G2 G3 NOISE GI G2 G3 
VA2708K 60Vijl.S 100MHz ACL:i!:3 6mV 120nA SOmA 1100nA 

VA592J 400 100 - 80MHz 100MHz - 4µVrms 7.5ns 6.0ns -
VA4701J 6V/J}§_ 80MHz ~:!:1 so~v 150nA SOmA 200nA VA733J 400 100 10 95MHz 110MHz 140MHz 4µVrms 7.5ns 6.0ns 3.6ns 
VA4705J 30V/µs 25MHz ACL:i!:1 12mV 100nA SOmA 1100nA 

VA4705K 30V~ 25MHz ~:!:1 6mV SOnA SOmA 900nA BUFFER AMPLIFIERS 

VA4706J 38V~ 25MHz ACL:i!:1 20mV 120nA SOmA 1100nA 

VA4707J 80V/µs 300MHz ACL:i!:12 12mV 120nA 40mA 1100nA 

VA4707K 80V&s 300MHz ~:!:12 6mV 120nA SOmA 1100nA 

OUTPUT OFFSET OUTPUT 
DEVICE SLEW RATE BANDWDTH VOLTAGE CURRENT 

VA003J 600V/µs 300MHz 15mV ±100rnA 
VA033J 1500Vlµs 300MHz 15mV ±100rnA 

VA4708J 60V/µs 100MHz ACL:i!:3 12mV 120nA 40mA 1100nA 

VA4708K 60VljLs 100MHz ACL:i!:3 6mV 120nA SOmA 1100nA LINE DRIVERS 
VA4711J 25V~ 90MHz ~:!:5 SOOµV 150nA SOmA 200nA DEVICE COMMENTS 
VA4721J 100V~ 450MHz ~:!:25 400µV 150nA SOmA 200nA VS610 Mll-STD-1397 TYPE B,C NTDS Driver/Receiver 
VA4741J 2.7V~ SMHz ACL:i!:1 SmV 200nA 13mA 400nA VS620 SMPTE RP-125 Digital Video, ECL 

VA4742J 2.7V~ SMHz ACL:i!:1 SmV 200nA 13mA 400nA VS621 SMPTE AP-125 Digital Video, TIL 
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VTC Incorporated 

VTC's mass storage products provide 
solutions for ftexible disk systems, rigid disk 
systems, optical disk systems and tape sys
tems. They have been designed to provide 
the ultimate in performance and include pre
amplifiers, read/Write preamplifiers for ferrite 
and thin-film heads, read channels, custom 
data separators and ASICs for special . 
needs. 

VTC's 20 years of experience manufactur
ing ICs for the tape and disk drive market 
has resulted in design expertise and semi· 
conductor processes that lead the industry. 
Both its 3-micron LHD and 2-micron CBP 
processes are production-proven, high· 
yielding state-of-the-art processes that form 
the basis of the mass storage product line. 

Low-Noise, High-Performance 
Preamplifier• 

.The VM201 servo preamP!ifier is the in· 
dustry's lowest noise (1 nVl~z) servo 
preamp for ferrite heads. This is comple· 

-o mentedwiththe VM104, VM117 and VM217 
a> read/write preamps for ferrite heads. 
~ The VM216 servo preamp is the induse. try's lowest noise (1 nvtv'Hz) preamp for 
0 non-center-tapped thin-film heads. The , 
g VM214 read/write preamp has been used 
- extensively for nearly a decade. The VM218 
~ is a read/write preamplifier for center-tapped 

thin-film heads. It has very low noise and is 
stable over all operating conditions. 

The VM314 is the highest performance 
read/write preamp for thin-film heads availa· 
ble today. Designed on VTC's 6 GHz, 2· 
micron CBP process, the .VM314 offers 0.6 
nvtv'Hz input noise and 8 ns rise/fall time 
with 0.5 ns symmetry. The VM314 is specifi· 
cally designed for high capacity advanced 
disk drives using thin-film heads. 

VTC has an aggressive development pro
gram in place to continue the introduction of 
advanced standard disk drive circuits using 
high-performance processes and design ex
pertise. 

Packages Include TAB·PAC™ 
. All VTC's mass storage products are 
available in industry-standard packages as 
well as small outline TAB-PAC.The TAB-PAC 
provides a low-cost, thermally efficient, com
pact packaging solution for applications re
quiring high component .packing density. 

TAB·PAC is a trademark of VTC Incorporated 

Standard Products for 
Mass Storage 

The VTC Channel 

Read-Write 
Preamp 

Servo Data 
Preamp Recovery 

Reference 
Clock Encoder/ 

Generator Decoder 

Head 
Positioning 

Micro· 
Processor 

VM443 

Pulse 
Detector 

Controller 
SCSI 
ESDI 

Buffer 
Mgmt 

Bus 
Interference 

3714 When contacting suppliers, say you saw it in IC MASTER ©IC MASTER 1991 



.. ~~ 
~~~ 
~~~ 
..... 4fll' 

VTC Incorporated 

Standard Products for 
Mass Storage 

DISK DRIVE READ/WRITE PREAMPLIFIERS 
DAMPING 

RESISTOR POWER INPUT VOLTAGE PIN 
DEVICE OPTION CHANNELS SUPPLY NOISE GAIN(TYP) COUNT PACKAGE 

Ferrite Heads 

VM115 5 +5V,-5V 2.5nV/./Hz 40 24 F 
VM117 2,4,6 +5V,+12V 1.6nV/./Hz 100 18,22,24,28 P,D,F,PO 
VM117R Yes 2,4,6 +5V,+12V 1.6nV/../Hz 100 18,22,24,28 P,D,F,PO 
VM217 6,8 +5V,+12V 1.6nV/../Hz 100 28,40,44 P,PL,TB 
VM217R Yes 6,8 +5V,+12V 1.6nV/../Hz 100 28,40,44 P,PL,TB 

Center-Ta_pped Thin-Film Heads 

VM118 2,4,6 +5V,+12V 1.6nV/../HZ 100 18,22,24,28 P,PO 
VM118R Yes 2,4,6 +5V,+12V 1.6nV/..JHZ 100 18,22,24,28 P,PO 
VM218 6,8 +5V,+12V 1.6nV/.JHz 100 28,40,44 P,PL,TB 
VM218R Yes 6,8 +5V,+12V 1.6nV/.../Hz 100 28,40,44 P,PL,TB 

Thin-Film Heads 

VM312 2,4,6,8,9, 10 +5V,+12V 0.8nV/./Hz 150 20,24,28,32,34 PO 
VM313 2,4,6,8,9, 10 +5V,+12V o.0nv/./Hz 150 20,24,28,32,34,44 PO,PL 
VM214 4 +5V,-5V 1.1nV/JHZ 125 24 F 
VM314 4 +5V,-5V 0.6nV/./Hz 100 24 F 
VM326 2,4,6,8, 9, 10 +5V,-5V 0.8nV/./Hz 150 20,24,28,32,34,44 PO,PL 

DISK DRIVE SERVO PREAMPLIFIERS 

DEVICE DESCRIPTION POWER SUPPLY INPUT NOISE PACKAGE 

VM201 Servo Preamp, Ferrite Head, Low Noise -8.3V, or+ 1 OV 1nV/.JHz D,PO 
VM216 Servo Preamp, Thin-film Head -8.3V,or+12V 1nV/.JHi. D,PO 
VM592 Servo Preamp, Ferrite Head, Thin Film ±5.0V, or+ 12V 1nV/.JHz P,PO 

DISK DRIVE DATA RECOVERY 

DEVICE DESCRIPTION POWER SUPPLY CHARACTERISTICS PACKAGE 

VM305 Write/Servo Phase-Locked Oscillator -5.2Vor +5V Data Rates from 1 0-48 Mbit/s PO 
VM443 Read Channel, Enhanced +5V,+12V RLL Compatible, BW = 30MHz P,PL 
VM5317/VM5327 Data Separator +5V,+12V Data Rates up to 22 Mbit/s, ECL -PL 
VM5351 /VM5352 Data Separator +5V,+12V Data Rates up to 48 Mbit/s, ECL PL 
VM5621 /VM5622 (2, 7) Encoder/Decoder +5V Differential ECL Drivers PL 
VM5622 (2, 7) Encoder/Decoder +5V,-5V Differential ECL Drivers PL 
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PROGRAMMABLE PERIPHERALS 
CMOS USER-CONFIGURABLE PERIPHERAL WITH MEMORY 

Part No. 
PSD301 

MAP168 

Description 
Speed (ns) 

Commercial Military 
Microcontroller Peripheral; 256K Bits EPROM, 120-200 150-200 
16K Bits SRAM, PAD, Address/Data Latches, 
1/0 Ports. Configurable: x 8 or x 16, Mux'd/Non-
Mux'd Address/Data Buses, Programmable 
Processor Interface, Software Design Support. 

DSP Peripheral; 128K Bits EPROM, 32K Bits 45-55 55 
SRAM, Programmable Address Decoder (PAD). 
Configurable: x 8 or x 16, Software Design Support. 

CMOS USER-CONFIGURABLE 16-BIT PERIPHERAL 

Part No. 
PAC1000 

Description 
Speed (ns) 

Commercial Military 
High-Speed Single-Chip Data Flow/Event 12-16 MHz 12 MHz 
Control Engine; 16-Bit ALU and Register File, 
Microprogram Sequencer; Embedded CMOS 
EPROM Program Store (1K x 64), On-Chip 
Interrupt and Status Test Logic (incl. Multi-Way 
Branch), Configurable 1/0 Structure - Peripheral 
or Stand-Alone Modes, Single Cycle Instruction 
Execution, Parallel Operation, Fixed Instruction 
Set - Assembly and High-Level Languages, 
Software Design Support - Assembler, Simulator. 

a> CMOS USER-CONFIGURABLE MICROSEQUENCER/STATE MACHINE 

DESC 
SMD 

DESC 
SMD 

Package Selection 
C J L X 

Package Selection 
x 

(ij ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-
~ Speed (ns) DESC Package Selection 
Ci> Part No. Description Commercial Military SMD J L S T 

Ci; SAM448 448-Word CMOS EPROM Microcode Memory, 20-30 MHz 20 MHz 
$: 8 Inputs, 15 Control Outputs, Branch Control. 

EPLD Design Support Software - Assembler, 
Simulator. 

· NON-VOLATILE MEMORY 
CMOS PROM 

Part No. Organization Description 

WS57C191B 2K xS 16K CMOS PROM 

WS57C291B 2K xS 16K CMOS PROM 

WS57C45 2K xS 16K CMOS Registered PROM 

WS57C43B 4K xS 32K CMOS PROM 

WS57C49B SK xS 64K CMOS PROM 

WS57C51B 16KxS 12SK CMOS PROM 

WS57C51C 16Kx8 12SK CMOS PROM 

WS57C71C 32KxS 256K CMOS PROM 

HIGH-SPEED CMOS EPROM 

Part No. Organization Description 
WS57C64F SK x s High-Speed 64K CMOS EPROM 

WS57C12SF 16K x S High-Speed 12SK CMOS EPROM 

WS57C256F 32K x S High-Speed 256K CMOS EPROM 

WS57C257 16K x16 High-Speed 256K CMOS EPROM 

Speed (ns) 
Commercial Military 

35-45 45-55 

35-45 45-55 

25-35 35-45 

35-70 45-70 

35-70 45-70 

40-70 45-70 

35-55 40-55 

45-70 55-90 

Speed (ns) 
Commercial Military. 

55-70 70 

55-70 70 

45-70 55-70 

55-70 70 

DESC 
SMD 

DESC 
SMD 
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NON-VOLATILE MEMORY <continuec1J 

HIGH-SPEED MILITARY CMOS EPROM 

Part No. Organization Description 
WS27C64F BK x B 64K Military CMOS EPROM 

WS27C12BF 16K x B 12BK Military CMOS EPROM 

WS27C256F 32K x B 256K Military CMOS EPROM 

CMOSEPROM 

Part No. Organization Description 
WS27C64L BK x B 64K CMOS EPROM 

WS27C12BL 16K x B 12BK CMOS EPROM 

WS27C256L 32K x B 256K CMOS EPROM 

WS27C512L 64K x B 512K CMOS EPROM 

WS27C010L 12BKx B 1 MBit CMOS EPROM 

WS27C210L 64K x 16 1 MBit CMOS EPROM 

CMOS BIT SLICE AND LOGIC 

Part No. Organization Description 
WS5901 4-BitSlice CMOS Bit Slice Processor 

WS59016 16-Bit Slice CMOS Bit Slice Processor 

WS59032 32-Bit Slice CMOS Bit Slice Processor 

WS5910A/B CMOS Microprogram Controller 

WS59510 16 x 16 CMOS Multiplier-~ccumulator 

WS59520 4 xB-Bit CMOS Pipeline Register 

WS59521 4 xB-Bit CMOS Pipeline Register 

WS59B20 2 xB xB-Bit CMOS Bi-Directional Register 

WSI PACKAGE DESCRIPTIONS 
Package Code Description 

BIR Sidebrazed Ceramic DIP 

CIZ Ceramic Leadless Chip Carrier (CLLCC) 

DIY 0.600" CERDIP 

FIH Ceramic Flatpack 

J Plastic Leaded Chip Carrier (PLDCC) 

LIN Ceramic Leaded Chip Carrier (CLDCC) 

p 0.600"10.900" Plastic DIP 

s 0.300" Thin Plastic DIP 

T/K 0.300" Thin CERDIP 

XIG Ceramic Pin Grid Array (CPGA) 

4 7280 Kato Road 
Fremont, CA 94538-7333 
Tel: 415-656-~400 Fax: 415-657-5916 Tix: 289255 
800-TEAM-WSI (800-832-6974) 
IN CALIFORNIA 800-562-6363 

Speed (ns) DESC Package Selection 
Commercial Military SMD c D 

NIA 90 

NIA 90 

NIA 90 

Speed (ns) DESC Package Selection 
Commercial Military SMD c D J L T 

NIA 120-200 

NIA 120-200 

90-150 120-200 

100-150 120-250 

100-150 120-200 

120-200 150-200 

Speed (ns) DESC Package Selection 
Commercial Military SMD B D G J K L P S 

32, 43 MHz 32, 43 MHz 

15, 32 MHz 12.5, 27 MHz 

26.4, 33 MHz 23.6, 29 MHz 

20, 30 MHz 20, 30 MHz 

30-50 ns 40-50 ns 

Tpd=22ns Tpd = 24 ns 

Tpd=22ns Tpd = 24 ns 

Tpd = 23 ns Tpd = 25 ns 

Window Surface Mount Plastic/OTP 
NIY N N 

YIN y N 

YIN N N 

YIN y N 

N y y 

YIN y N 

N N y 

N N y 

YIN N N 

YIN N N 

DIRECT SALES OFFICES: 

USA Northwest: 
USA Southwest: 
USA Midwest: 
USA Southeast: 
USA Mid-Atlantic: 
USA Northeast: 
Europe (Belgium): 
Europe (France): 

Tel: 415-656-5400 
Tel: 714-753-1180 
Tel: 708-882-1893 
Tel: 214-680-0077 
Tel: 215-638-9617 
Tel: 508-685-6101 
Tel: 32-2-725-0546 
Tel: 33-1-40969566 

Fax: 415-657-5916 
Fax: 714-753-1179 
Fax: 708-882-1881 
Fax: 214-680-0280 
Fax: 215-638-7326 
Fax: 508-685-6105 
Fax: 32-2-725-1146 
Fax: 33-1-40969300 

6.0 
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_[ 

..... 
Any 
Microcontroller 

PSD301 
USER-CONFIGURABLE 

PERIPHERAL WITH MEMORY 
SAVES BOARD SPACE 

, 

PSD301 
J)> 

_Q_ .... 
c: 

~:fl Programmable 
Address Decoder g~ 

c: c: 
8g 
t3 ~ 

256K EPROM 16KSRAM ~t:: 0 
"-

User-Configurable Logic' 

1/0 

I.To/From 
System 

... -1> 
"' -y 

3to11 
Programm 
Chip~le 

r---> 
able 
cts 

' 

• Integrates 256K EPROM, 
16K SRAM, configurable 
logic, latches and 1/0 in 
one small 44-pin PGA, · 
ceramic or plastic surface 
mount "J-lead" package. 

Use with any of these Microcontrollers or 
Microprocessors: 80C31, 68HC 11, 68008, 
68010,68020,80186,80196,80286,6809, 
Z80, Z180, 80C451, HPC36400, SC80C451 

• Interfaces to any 
microcontroller or 
microprocessor with 
no "glue" logic. 

• X8 or X16 operation 

• 120/150/200 ns access time 

• 1 Meg addressing range 

* Shortens Time to Market 
* Reduces Board Size 
* Improves System Reliability 
* Simplifies System Design 

Telephone or Fax for free copies of the PSD301 Data Sheet and 52-page Applications Booklet 

'IJ.l'i 
3718 

4 7280 Kato Road 
Fremont, CA 94538 USA 
Tel: 415-656-5400 
Fax:415-657-5916 Tx:289255 

When contacting suppliers, say you saw it in IC MASTER 

Direct Office: Excelsiorlaan 53 
1930 Zaventem, Belgium 
Tel: 32 2 725 0546 
Fax: 32 2 725 1146 

©IC MASTER 1991 



PSD-GOLD 

PSD-GOLD 
WSI's PSD-GOLD System Development Tools contain all the hardware and software 

needed to configure and program the PSD-301 and MAP168 user-configurable peripherals 
with memory. Operating on the user's IBM-PC compatible AT or XT, the PSD-GOLD 
includes WISPER Software which is the top level easy-to-use menu. The MAPLE Software 
enables the user to select all options and parameters required for device configuration. The 
MAPPRO Software controls the actual programming of the device on WSI's MagicPro™ 
programmer. Complete user's manual documentation is included as well as a socket adaptor 
for programming samples of the PSD301 or MAPI 68 which are shipped with each system. 

PSD-SILVER 
WSI's PSD-SIL VER is a sub-set of the above and includes all software and documenta

tion found in the PSD-GOLD. Absent from the lower cost PSD-SIL VER system is the 
hardware portion of the PSD-GOLD which includes the MagicPro™ programmer, socket 
adaptor and sample parts. 

WJ'i 

©IC MASTER 1991 
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iCIP 
iiliiiliiilii® 

1K Commercial X2201A 1024 x 1 Bit 

Nonvolatile Static RAM 

FEATURES 
• Single 5V Supply 
• Fully TTL Compatible 
• Infinite E2PROM Array Recall, RAM Read 

and Write Cycles 
• Access Time of 300 ns Max. 
•Nonvolatile Store Inhibit: Vee = 3V Typical 
• High Reliability 

-Store Cycles: 10,000 
-Data Retention: 100 Years 

DESCRIPTION 

The Xicor X2201A is a 1024 x 1 NOVRAM featuring a 
high-speed static RAM overlaid bit-for-bit with a nonvol
atile E2PROM. The X2201A is fabricated with the same 
reliable N-channel floating gate MOS technology used 
in all Xicor 5V nonvolatile memories. 

The NOVRAM design allows data to be easily trans
ferred from RAM to E2PROM (store) and from 
E2PROM to RAM (recall). The store operation is com
pleted ·in 1 0 ms or less and the recall is typically com
pleted in 1 µs. 

Xicor NOVRAMs are designed for unlimited write oper
ations to RAM, either from the host or. recalls from 
E2PROM. The E2PROM array is designed for a mini
mum 10,000 store cycles and inherent data retention is 
specified to be greater than 100 years. Refer to 
RR-520 and RR-515 for details on Xicor nonvolatile 
memory endurance and data retention characteristics. 

X PIN CONFIGURATION FUNCTIONAL DIAGRAM 

PIN NAMES 

Ao-Ag 
D1N 

Dour 
WE 
cs 

0056-1 

ARRAY RECALL 
STORE 
Vee 
Vss 

3720 

Address Inputs 
Data Input 
Data Out 
Write Enable 
Chip Select 
Array Recall 
Store 
+5v 
Ground 

A, 

DoN 

cs 
WE 

RECALL 

STORE 

(32 COLUMNS) 

..... 
0 
a:(,,) 

!z-
g§ 

As Aa A1 Aa 
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iCIP --••@ 
256 Bit Commercial 

Industrial 
X2210 
X22101 64 x 4 Bit 

Nonvolatile Static RAM 

FEATURES 
• Single 5V Supply 
• Fully TTL Compatible 
• Infinite E2PROM Array Recall, RAM Read 

and Write Cycles 
• Access Time of 300 ns Max. 
•Nonvolatile Store Inhibit: Vee = 3V Typical 
• High Reliability 

-Store Cycles: 100,000 
-Data Retention: 100 Years 

• JEDEC Standard 18-Pln Package 

DESCRIPTION 

The Xicor X2210 is a 64 x 4 NOVRAM featuring a 
high-speed static RAM overlaid bit-for-bit with a nonvol
atile E2PROM. The X2210 is fabricated with the same 
reliable N-channel floating gate MOS technology used 

PIN CONFIGURATION 

PIN NAMES 

Ao-As 
1101-1/04 
WE 
cs 
ARR'AY RECALL 
STORE 
Vee 
Vss 
NC 

0045-1 

Address Inputs 
Data Inputs/Outputs 
Write Enable 
Chip Select 
Array Recall 
Store 
+5V 
Ground 
No Connect 

in all Xicor 5V nonvolatile memories. The X221 O fea
tures the JEDEC approved pinout for 4-bit-wide memo
ries, compatible with industry standard RAMs. 

The NOVRAM design allows data to be easily trans
ferred from RAM to E2PROM (store) and from 
E2PROM to RAM (recall). The store operation is com
pleted in 1 O ms or less and the recall is typically com
pleted in 1 µs. 

Xicor NOVRAMs are designed for unlimited write oper
ations to RAM, either from the host or recalls from 
E2PROM. The E2PROM array is designed for a mini
mum 100,000 store cycles and inherent data retention 
is specified to be greater than 100 years. Refer to 
RR-520 and RR-515 for details on Xicor nonvolatile 
memory endurance and data retention characteristics. 

FUNCTIONAL DIAGRAM 

+--V.s 

0045-2 
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iCIP 
iiliilim® 

256 Bit Commercial X2210A 64 x 4 Bit 

Nonvolatile Static RAM 

FEATURES 
• Single 5V Supply 
• Fully TTL Compatible 
• JEDEC Standard 18-Pin Package 
• Infinite E2PROM Array Recall, RAM Read 

and Write Cycles 
• Access Time of 250 ns Max. 
•Nonvolatile Store Inhibit: Vee = 3V Typical 
• 100 Year Data Retention 

DESCRIPTION 

The Xicor X221 OA is a 64 x 4 NOVRAM featuring a 
high-speed static RAM overlaid bit-for-bit with a nonvol
atile E2PROM. The X221 OA is fabricated with the same 
reliable N-channel floating gate MOS technology used 

PIN CONFIGURATION 

NC 

A, 

A, 

A2 

A, 

Ao 

cs 
Yss 

STORE 

PIN NAMES 

Ao-As 
1101-1104 
WE 
cs 
ARRAY RECALL 
STORE 
Vee 
Vss 
NC 

l!::c 

NC 

A, 

110. 

110, 

110, 

1/0, 

WE 

ARRAY 
RECm 

0128-1 

Address Inputs 
Data Inputs/Outputs 
Write Enable 
Chip Select 
Array Recall 
Store 
+5V 
Ground 
No Connect 

in all Xicor 5V nonvolatile memories. The X221 OA fea
tures the JEDEC approved pinout for 4-bit-wide memo
ries, compatible with industry standard RAMs. 

The NOVRAM design allows data to be easily trans
ferred from RAM to E2PROM (store) and from 
E2PROM to RAM (recall). The store operation is com
pleted in 10 ms or less and the recall is typically com
pleted in 1 µs. 

Xicor NOVRAMs are designed for unlimited write oper
ations to RAM, either from the host or recalls from 
E2PROM. The E2PROM array is designed for a mini
mum 10,000 store cycles. Data retention is specified to 
be greater than 100 years. 

FUNCTIONAL DIAGRAM 

COLUMN 
1/0 CIRCUITS 

110,--1-+-11 >-4 1:~: n--1-----· 
CONTROi. 

-Yee 

-""· 

0128-2 
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iCOP 
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1K Commercial 
Industrial 

X2212 
X22121 256 x 4 Bit 

Nonvolatile Static RAM 

FEATURES 
• Single SV Supply 
• Fully TTL Compatible 
• Infinite E2PROM Array Recall, RAM Read 

and Write Cycles 
• Access Time of 300 ns Max. 
• Nonvolatile Store Inhibit: V cc = 3V Typical 
• High Reliability 

-Store Cycles: 100,000 
-Data Retention: 100 Years 

• JEDEC Standard 18-Pin Package 

DESCRIPTION 

The Xicor X2212 is a 256 x 4 NOVRAM featuring a 
high-speed static RAM overlaid bit-for-bit with a nonvol
atile E2PROM. The X2212 is fabricated with the same 
reliable N-channel floating gate MOS technology used 

PIN CONFIGURATION 

A, 

PIN NAMES 

Ao-A7 
1101-1104 
WE 
cs 
ARRAY RECALL 
STORE 
Vee 
Vss 
NC 

Vee 

At 

'" 
110. 

1/0, 

1/0, 

1/0, 

'M 

AiiiiAV 
RECALL 

0058-1 

Address Inputs 
Data Inputs/Outputs 
Write Enable 
Chip Select 
Array Recall 
Store 
+5V 
Ground 
No Connect 

in all Xicor 5V nonvolatile memories. The X2212 fea
tures the JEDEC approved pinout for 4-bit-wide memo
ries, compatible with industry standard RAMs. 

The NOVRAM design allows data to be easily trans
ferred from RAM to E2PROM (store) and from 
E2PROM to RAM (recall). The store operation is com
pleted in 10 ms or less and the recall is typically com
pleted in 1 µs. 

Xicor NOVRAMs are designed for unlimited write oper
ations to RAM, either from the host or recalls from 
E2PROM. The E2PROM array is designed for a mini
mum 100,000 store cycles and inherent data retention 
is specified to be greater than 100 years. Refer to 
RR-520 and RR-515 for details on Xicor nonvolatile 
memory endurance and data retention characteristics. 

FUNCTIONAL DIAGRAM 

STORE 

,.____Yee 

-v .. 

0058-2 
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iCOP 
iiliiiliiiiiit® 

1K Commercial X2212A 256 x 4 Bit 

Nonvolatile Static RAM 

FEATURES 
• Single SV Supply 
• Fully TTL Compatible 
• JEDEC Standard 18-Pin Package 
• Infinite E2PROM Array Recall, RAM Read 

and Write Cycles 
• Access Time of 250 ns Max. 
•Nonvolatile Store Inhibit: Vee = 3V Typical 
• 100 Year Data Retention 

DESCRIPTION 

The Xicor X2212A is a 256 x 4 NOVRAM featuring a 
high-speed static RAM overlaid bit-for-bit with a nonvol
atile E2PROM. The X2212A is fabricated with the same 
reliable N-channel floating gate MOS technology used 

PIN CONFIGURATION 

A, 

A, 

A, 

A, 

A, 

Ao 

cs 
v,, 

SfOAE 

PIN NAMES 

Ao-A7 
1/01-1/04 
WE 
cs 
ARRAY RECALL 
STORE 
Vee 
Vss 
NC 

Vee 

A, 

As 

110, 

110, 

110, 

1/0, 

WE 

ARRAY 
RECALL 

0129-1 

Address Inputs 
Data Inputs/Outputs 
Write Enable 
Chip Select 
Array Recall 
Store 
+5V 
Ground 
No Connect 

in all Xicor 5V nonvolatile memories. The X2212A fea
tures the JEDEC approved pinout for 4-bit-wide memo
ries, compatible with industry standard RAMs. 

The NOVRAM design allows data to be easily trans
ferred from RAM to E2PROM (store) and from 
E2PROM to RAM (recall). The store operation is com
pleted in 1 O ms or less and the recall is typically com
pleted in 1 µs. 

Xicor NOVRAMs are designed for unlimited write oper
ations to RAM, either from the host or recalls from 
E2PROM. The E2PROM array is designed for a mini
mum 10,000 store cycles. Data retention is specified to 
be greater than 100 years. 

FUNCTIONAL DIAGRAM 

STORE ---~~~' RECiiI CONTROL s,.'' ----1 
LOGIC 

110, 

1102 -----.-t-tH .l>-t ·~:~; 
CONTROL 

COlUMN 
1/0 CIRCUITS 

+---Yee 

-- V.s 

0129-2 
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ADVANCED INFORMATION 
iCOP 
iiiiiiliiilii® 

256 Bit Commercial 
Industrial 

X22C10 
X22C101 64 x 4 Bit 

Nonvolatile Static RAM 

FEATURES 
• 100% Compatible with X2210 

-With Timing Enhancements 
• Infinite Array Recall, RAM Read and Write 

Cycles 
• High Reliability 

-Store Cycles: 1,000,000 
-Data Retention: 100 Years 

• High Performance CMOS 
-120 ns RAM Access Time 
-Low Power Consumption 

Active: 40 mA Max. 
Standby: 100 µA Max. 

•Nonvolatile Store Inhibit: Vee = 3.SV Typ 
• Fully TTL and CMOS Compatible 
• JEDEC Standard 18-Pin 300-mil DIP 

PIN CONFIGURATION 

NC 

A4 

A3 
A2 
A1 
Ao 
cs 

Vss 
STORE 

PLASTIC DIP 
CE RD IP 

2 
3 

4 
5 X22C10 
6 

7 

8 

9 

Vee 
NC 

A5 
1/04 
1/03 
1/02 
1/01 
WE 
ARRAY 
RECALL 

0123-1 

DESCRIPTION 

The X22C10 is a 64 x 4 NOVRAM featuring a high
speed static RAM overlaid bit-for-bit with a nonvolatile 
E2PROM. The NOVRAM design allows data to be easi
ly transferred from RAM to E2PROM (STORE) and 
from E2PROM to RAM (RECALL). The STORE opera
tion is completed within 10 ms or less and the RECALL 
is typically completed within 1 µs. 

Xicor NOVRAMs are designed for unlimited write oper
ations to the RAM, either RECALLs from E2PROM or 
writes from the host. The X22C10 will reliably endure 
1,000,000 STORE cycles. Inherent data retention is 
greater than 100 years. Refer to RR-515, RR-504 and 
RR-520 for details of data retention and endurance 
characteristics for Xicor nonvolatile memories. 

PIN NAMES 

Ao-As 
1/01-1/04 
WE 
cs 
RECALL 
STORE 
Vee 
Vss 
NC 

Address Inputs 
Data Inputs/Outputs 
Write Enable 
Chip Select 
Array Recall 
Store 
+5V 
Ground 
No Connect 
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FACT SHEET 
iCDI' iiiiliiiii@ 

256 Bit Commercial 
Industrial 

X22C11 
X22C111 64 x 4 Bit 

Nonvolatile Static RAM 

FEATURES 
• AutostoreTM 

-Automatically Stores Data Upon 
Detection of Power Loss 

• Store-Lock™ 
-Software Enabled Store Lockout 

• 100% Compatible with X2210 and X22C10 
-With Timing Enhancements 

• Infinite Array Recall, RAM Read and Write 
Cycles 

• High Reliability 
-Store Cycles: 1,000,000 
-Data Retention: 100 Years 

• High Performance CMOS 
-120 ns RAM Access Time 
-Low Power Consumption 

0 Active: 40 mA Max. 
~ Standby: 100 µA Max. 

•Nonvolatile Store Inhibit: Vee = 3.5V Typ 
• Fully TTL and CMOS Compatible 
• JEDEC Standard 18-Pin 300-mil DIP 

PIN CONFIGURATION 

NC 

A4 

A;s 

A2 

A1 

Ao 

cs 
Vss 

STORE 

PLASTIC DIP 
CERDIP 

2 

3 

4 

6 

7 

8 

9 

Vee 
NC 

As 

1/04 

1/03 

1/02 

1/01 

WE 

RECALL 

0124-1 

DESCRIPTION 

The X22C11 is a 64 x 4 NOVRAM featuring a high
speed static RAM overlaid bit-for-bit with a nonvolatile 
E2PROM.' The NOVRAM design allows data to be easi
ly transferred from RAM to E2PROM (STORE) and 
from E2PROM to RAM (RECALL). The STORE opera
tion is completed within 1 O ms or less and the RECALL 
is typically completed within 1 µs. 

In addition, the X22C11 features Autostore and Store
Lock. Autostore is a user selectable option that will au
tomatically perform a Store operation when power is 
removed from the X22C11. Store-Lock will lockout all 
inadvertent store conditions. 

Xicor NOVRAMs are designed for unlimited write oper
ations to the RAM; either RECALLS from E2PROM or 
writes from the host. The X22C11 will reliably endure 
1,000,000 STORE cycles. Inherent data retention is 
greater than 100 years. Refer to RR-515, RR-504 and 
RR-520 for details of data retention and endurance 
characteristics for Xicor nonvolatile memories. 

PIN NAMES 

Ao-As 
1/01-1/04 
WE 
cs 
RECALL 
STORE 
Vee 
Vss 
NC 

Address Inputs 
Data Inputs/Outputs 
Write Enable 
Chip Select · 
Array Recall 
Store 
+5V 
Ground 
No Connect 
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iCIP 
•iilllliilit® 

1K Commercial 
Industrial 

X2001 
X20011 128 x 8 Bit 

Nonvolatile Static RAM 

FEATURES 
• Nonvolatile Data Integrity 
• Automatic Store Timing 
• Store and Array Recall Combined on One 

Line (NE) 
• Enhanced Store Protection 
• Infinite E2PROM Array Recall, and RAM 

Read and Write Cycles 
• Single 5V Supply 
• High Reliability 

-Store Cycles: 100,000 
-Data Retention: 100 Years 

• Fast Access Time: 200 ns Max. 
• Automatic Recall on Power-Up 
• JEDEC Approved Byte-Wide Pinout 

DESCRIPTION 
The Xicor X2001 is a byte-wide NOVRAM featuring a 
high-speed static RAM overlaid bit-for-bit with a nonvol
atile electrically erasable PROM (E2PROM). The X2001 

PIN CONFIGURATION 

PIN NAMES 

Ao-As 
l/Oo-1107 
CE 
OE 
WE 
NE 
Vee 
Vss 
NC 

0051-1 

Address Inputs 
Data Inputs/Outputs 

· Chip Enable 
Output Enable 
Write Enable 
Nonvolatile Enable 
+5V 
Ground 
No Connect 

Cl 
l5E 

W£ 

Hf 

'"'" 
1101 

1101 

L1Q3 

110. 

""' 
'"" 
1101 

is fabricated with the same reliable N-channel floating 
gate MOS technology used in all Xicor 5V programma
ble nonvolatile memories. The X2001 features the 
JEDEC approved pinout for byte-wide memories, com
patible with industry standard RAMs, ROMs, EPROMs 
and E2PR0Ms. 

The NOVRAM design allows data to be easily trans
ferred from RAM to E2PROM (store) and E2PROM to 
RAM (recall). With NE LOW, these functions are per
formed in the same manner as RAM read and write op
erations. The store operation is completed in 1 O ms or 
less and the recall operation is completed in 5 µs or 
less. 

Xicor NOVRAMs are designed for unlimited write oper
ations to RAM, either from the host or recalls from 
E2PROM, and a minimum 100,000 store operations to 
the E2PROM. Inherent data retention is specified to be 
greater than 100 years. Refer to RR-520, RR-504 and 0 
RR-515 for details on Xicor nonvolatile memory endur- ~ 
ance and data retention characteristics. 

FUNCTIONAL DIAGRAM 

"' .. . , .. ROW 
StLECT 

NONVOLATILE 
E1PROM 
MEMORY 

STATIC RAM 
MEMORY ARRAY 

COLUMN 
110 CIRCUITS 

STORE 

ARRAY 
RECALL 

L..._ ___________ _J 0051-2 
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4K Commercial 
Industrial 

X2004 
X20041 

iCIP ---® 
512 x 8 Bit 

Nonvolatile Static RAM 

FEATURES 
• Nonvolatile Data Integrity 
• Automatic Store Timing 
• Store and Array Recall Combined on One 

Line (NE) 
• Enhanced Store Protection 
• Infinite E2PROM Array Recall, and RAM 

Read and Write Cycles 
• Single SV Supply 
• High Reliability 

-Store Cycles: 100,000 
-Data Retention: 100 Years 

• Fast Access Time: 200 ns Max. 
• Automatic Recall on Power-Up 
• JEDEC Approved Byte-Wide Pinout 

DESCRIPTION 

is fabricated with the same reliable N-channel floating 
gate MOS technology used in all Xicor 5V programma
ble nonvolatile memories. The X2004 features the 
JEDEC approved pinout for byte-wide memories, com
patible with industry standard RAMs, ROMs, EPROMs 
and E2PROMs. 

The NOVRAM design allows data to be easily trans
ferred from RAM to E2PROM (store) and E2PROM to 
RAM (recall). With NE LOW, these functions are per
formed in the same manner as RAM read and write op
erations. The store operation is completed in 1 O ms or 
less and the recall operation is completed in 5 µs or 
less. 

8 The Xicor X2004 is a byte-wide NOVRAM featuring a 

Xicor NOVRAMs are designed for unlimited write oper
ations to RAM, either from the host or recalls from 
E2PROM, and a minimum 100,000 store operations to 
the E2PROM. Data retention is specified to be greater 
than 100 years. Refer to RR-520, RR-504 and RR-515 
for details on Xicor nonvolatile memory endurance and 
data retention characteristics. X high-speed static RAM overlaid bit-for-bit with a nonvol-

atile electrically erasable PROM (E2PROM). The X2004 

PIN CONFIGURATIONS 

PIN NAMES 

Ao-Aa 
llOo-1107 
CE 
OE 
WE 
NE 
Vee 
Vss 
NC 

A, NC NE NC Vee WE NC 

0043-1 

X2004 
(TOPVIEW) 

Address Inputs 
Data Inputs/Outputs 
Chip Enable 
Output Enable 
Write Enable 
Nonvolatile Enable , 
+5V 
Ground 
No Connect 

ur oE 
[j~: NC 

U!: CE 
::~~: 1101 

0043-2 

""' I/Os 

""' 1101 

FUNCTIONAL DIAGRAM 
NONVOLATILE 
EiPAOM 
MEMORY 
ARRAY 

"" 
A• --A, 

..h-- ROW 
A, SELECT 

A, 

Ao -tr:::=::::! 

~ STORE 

LOGIC RECALL 
CONTROL rARRAY 

J::!.?- ~ 

~ t---
t---

INPUT H)- CONTROL t---1-- OATA 
~ 

f- t---1--y, 
~ i-.11 
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256 Bit Commercial 
Industrial 

X2444 
X24441 

iCIP 
iiiiiliiii® 

16 x 16 Bit 

Nonvolatile Static RAM 

FEATURES 
• Ideal for use with Single Chip 

Microcomputers 
-Static Timing 
-Minimum 1/0 Interface 
-Serial Port Compatible (COPSTM, 8051) 
-Easily Interfaces to Microcontroller Ports 
-Minimum Support Circuits 

• Software and Hardware Control of 
Nonvolatile Functions 
-Maximum Store Protection 

• TTL Compatible 
• 16 x 16 Organization 
• Low Power Dissipation 

-Active Current: 15 mA Typical 
-Store Current: 8 mA Typical 
-Standby Current: 6 mA Typical 
-Sleep Current: 5 mA Typical 

• High Reliability 
-Store Cycles: 100,000 
-Data Retention: 100 Years 

• 8 Pin Mini-DIP and 8 Lead SOIC Packages 

DESCRIPTION 

The Xicor X2444 is a serial 256 bit NOVRAM featuring 
a static RAM configured 16 x 16, overlaid bit for bit with 
a nonvolatile E2PROM array. The X2444 is fabricated 
with the same reliable N-channel floating gate MOS 
technology used in all Xicor 5V nonvolatile memories. 

The Xicor NOVRAM design allows data to be trans
ferred between the two memory arrays by means of 
software commands or external hardware inputs. A 
store operation (RAM data to E2PROM) is completed in 
10 ms or less and a recall operation (E2PROM data to 
RAM) is completed in 2.5 µs or less. 

Xicor NOVRAMs are designed for unlimited write oper
ations to RAM, either from the host or recalls from 
E2PROM and a minimum 100,000 store operations. 
Data retention is specified to be greater than 100 
years. Refer to RR-520 and RR-515 for details on Xicor 0 
nonvolatile memory endurance and data retention .!:2 
characteristics. X 

COPS™ is a trademark of National Semiconductor Corp. 

PIN CONFIGURATION FUNCTIONAL DIAGRAM 

CE 

SK 

DI 

DO 

PIN NAMES 

CE 
SK 
DI 
DO 
RECALL 
STORE 
Vee 
Vss 

0042-1 

Chip Enable 
Serial Clock 
Serial Data In 
Serial Data Out 
Recall 
Store 
+5V 
Ground 

CE(I) 
111(3) 

111(2) 

llSTRUCTION 
DECODE 

ROW 
DECODE 

STATIC 
RAM 

25MIT 
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ADVANCED INFORMATION 
iCIP ••••@ 

256 Bit Commercial 
Industrial 

X24C44 
X24C441 16 x 16 Bit 

Nonvolatile Static RAM 

FEATURES 
• Advanced CMOS Version of Xicor's X2444 
• 16 x 16 Organization 
•Single 5 Volt Supply 1 

• Ideal for use with Single Chip 
Microcomputers 
-Static Timing 
-Minimum 1/0 Interface 
-Serial Port Compatible (COPS™, 8051) 
-Easily Interfaced to Microcontroller Ports 

• Software and Hardware Control of 
Nonvolatile Functions 

• Auto Recall on Power-Up 
• TTL and CMOS Compatible 
• Low Power Dissipation 

-Active Current: 2 mA 
0 -Standby Current: 50 µA 
~ • 8 Pin Mini-DIP and 8 Lead SOIC Packages 

• High Reliability 
-Store Cycles: 1,000,000 
-Data Retention: 100 Years 

PIN CONFIGURATION 

CE 8 Vee 
SK 2 7 STORE 

X24C44 
DI 3 6 RECALL 

DO 4 5 Vss 
0121-1 

DESCRIPTION 

The Xicor X24C44 is a serial 256 bit NOVRAM featur
ing a static RAM configured 16 x 16, overlaid bit by bit 
with a nonvolatile E2PROM array. The X24C44 is fabri
cated with Xicor's Advanced CMOS Floating Gate 
technology. 

The Xicor NOVRAM design allows data to be trans
ferred between the two memory arrays by means of 
software commands or external hardware inputs. A 
store operation (RAM data to E2PROM) is completed in 
5 ms or less and a recall operation (E2PROM data to 
RAM) is completed in 2 µs or less. 

Xicor NOVRAMs are designed for unlimited write oper
ations to RAM, either from the host or recalls from 
E2PROM and a minimum 1,000,000 store operations. 
Inherent data retention is specified to be greater than 
100 years. Refer to RR-520 and RR-515 for details of 
endurance and data retention characteristics for Xicor 
nonvolatile memories. 

COPS™ is a trademark of National Semiconductor Corp. 

PIN NAMES 

CE 
SK 
DI 
DO 
RECALL 
STORE 
Vee 
Vss 

Chip Enable 
Serial Clock 
Serial Data In 
Serial Data Out 
Recall Input 
Store Input 
+5V 
Ground 
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FACT SHEET 
iCDP 
iiliiliiilr® 

256 Bit Commercial 
Industrial 

X24C45 
X24C451 16 x 16 Bit 

Nonvolatile Static RAM 

FEATURES 
• Autostore ™ 

-Automatically Performs a Store Operation 
Upon Loss of V cc 

•Single 5 Volt Supply 
• Ideal for use with Single Chip 

Microcomputers 
-Minimum 1/0 Interface 
-Serial Port Compatible (COPSTM, 8051) 
-Easily Interfaced to Microcontroller Ports 

• Software and Hardware Control of 
Nonvolatile Functions 

• Auto Recall on Power-Up 
• TTL and CMOS Compatible 
•Low Power Dissipation 

-Active Current: 2 mA 
-Standby Current: 50 µA 

• 8 Pin Mini-DIP and 8 Lead SOIC Packages 
• High Reliability 

-Store Cycles: 1,000,000 
-Data Retention: 100 Years 

PIN CONFIGURATION 

CE 8 Vee 
SK 2 7 STORE 

X24C45 
DI 3 6 RECALL 

DO 4 5 Vss 
0127-1 

AutostoreTM is a trademark of Xicor, Inc. 
COPS™ is a trademark of National Semiconductor Corp. 

DESCRIPTION 

The Xicor X24C45 is a serial 256 bit NOVRAM featur
ing a static RAM configured 16 x 16, overlaid bit by bit 
with a nonvolatile E2PROM array. The X24C45 is fabri
cated with Xicor's Advanced CMOS Floating Gate 
technology. 

The Xicor NOVRAM design allows data to be trans
ferred between the two memory arrays by means of 
software commands or external hardware inputs. A 
store operation (RAM data to E2PROM) is completed in 
5 ms or less and a recall operation (E2PROM data to 
RAM) is completed in 2 µs or less. 

The X24C45 also features Autostore, a user selectable 
feature that will automatically perform a store operation 
when Vee falls below a preset threshold. 

Xicor NOVRAMs are designed for unlimited write oper- ..... 
ations to RAM, either from the host or recalls from 8 
E2PROM and a minimum 1,000,000 store operations. x 
Inherent data retention is specified to be greater than 
100 years. Refer to RR-520 and RR-515 for details of 
endurance and data retention characteristics for Xicor 
nonvolatile memories. 

PIN NAMES 

CE Chip Enable 
SK Serial Clock 
DI Serial Data In 
DO Serial Data Out 
RECALL Recall Input 
STORE Store Input 
Vee +5V 
Vss Ground 
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2K Commercial 
Industrial 

X2402 
X24021 

iCDP ---® 
256 x 8 Bit 

Electrically Erasable PROM 

TYPICAL FEATURES 
• Internally Organized 256 x 8 
• 2 Wire Serial Interface 
• Provides Bidirectional Data Transfer 

Protocol 
• Eight Byte Page Write Mode 

-Minimizes Total Write Time Per Byte 
• Self Timed Write Cycle 

-Typical Write Cycle Time of 5 ms 
• High Reliability 

-Endurance: 100,000 Writes Per Byte 
-Data Retention: 100 Years 

• 8 Pin Mini-DIP and 14 Lead SOIC Packages 

PIN CONFIGURATIONS 

Ao Vee NC 1 

A, TEST Ao 2 

A1 3 
A, SeL NC 4 X2402 

A2 5 
Vss SDA 

Vss 6 

0035-1 NC 7 

14 

13 

12 

DESCRIPTION 

The X2402 is a 2048 bit serial E2PROM, internally or
ganized as one 256 x 8 page. The X2402 is fabricated 
with the same reliable N-channel floating gate MOS 
technology used in all Xicor 5V prog~ammable nonvola
tile memories. 

The X2402 features a serial interface and software pro
tocol allowing operation on a two wire bus. 

Xicor E2PROMs are designed and tested for applica
tions requiring extended endurance and data retention. 
Endurance is specified as 100,000 cycles per byte min
imum and data retention is specified as 100 years mini
mum. Refer to Xicor reliability reports RR-520 and 
RR-515 for details of· endurance and data retention 
characteristics. 

PIN NAMES 

Ao to A2 Address Inputs 
Vss Ground NC 
SDA Serial Data 

Vee SCL Serial Clock 
TEST Test Input to Vss 
NC Vee Supply Voltage 
SCL 

SDA 

NC 

0035-11 

3732 When contacting suppliers, say you saw it in IC MASTER © IC MASTER 1991 



4K Commercial 
Industrial 

X2404 
X24041 

iCOP 
iiliiiliiilii® 

512 x 8 Bit 

Electrically Erasable PROM 

TYPICAL FEATURES 
• Internally Organized as Two Pages 

-Each 256 x 8 
• 2 Wire Serial Interface 
• Provides Bidirectional Data Transfer 

Protocol 
• Eight Byte Page Write Mode 

-Minimizes Total Write Time Per Byte 
• Self Timed Write Cycle 

-Typical Write Cycle Time of 5 ms 
• High Reliability 

-Endurance: 100,000 Writes Per Byte 
-Data Retention: 100 Years 

• 8 Pin Mini-DIP and 14 Lead SOIC Packages 

PIN CONFIGURATIONS 

Ao Vee NC 

Ao 2 
A, 2 7 TEST 

A, 3 
X2404 

NC 4 X2404 
A, 3 6 SCL 

A2 5 

Vss 4 5 SDA Vss 6 

NC 7 
0041-1 

DESCRIPTION 

The X2404 is a 4096 bit serial E2PROM, internally or
ganized as two 256 x 8 pages. The X2404 is fabricated 
with the same reliable N-channel floating gate MOS 
technology used in all Xicor 5V programmable nonvola
tile memories. 

The X2404 features a serial interface and software pro
tocol allowing operation on a two wire bus. 

Xicor E2PR0Ms are designed and tested for _applica
tions requiring extended endurance and data retention. 
Endurance is specified as 100,000 cycles per byte min
imum and data retention is specified as 100 years mini
mum. Refer to Xicor reliability reports RR-520 and 
RR-515 for details of endurance and data retention 
characteristics. 

PIN NAMES 

Ao to A2 Address Inputs 

NC Vss Ground 
14 

SDA Serial Data 
13 Vee SCL Serial Clock 
12 TEST Test Input to Vss 
11 NC 

Vee Supply Voltage 
10 SCL 

9 SDA 

8 NC 

0041-19 
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PRELIMINARY INFORMATION 

1K Commercial 
Industrial 

X24C01 
X24C011 

iCIP __ .. ® 

128 x 8 Bit 

Electrically Erasable PROM 

TYPICAL FEATURES 
• Low Power CMOS 

-Active Current Less Than 1 mA 
-Standby Current Less Than 50 µA 

•Internally Organized 128 x 8 
• 2 Wire Serial Interface 

-Bidirectional Data Transfer Protocol 
• Four Byte Page Write Mode 
• Self Timed Write Cycle 

-Typical Write Cycle Time of 5 ms 
• High Reliability 

-Endurance: 100,000 Cycles Per Byte 
-Data Retention: 100 Years 

• 8-Pin Mini-DIP and 8-Pin SOIC Packages 

PIN CONFIGURATIONS 

PLASTIC 

NC Yee NC 

NC NC NC 2 

NC 3 
NC SCL 

Vss 4 

Yss SDA 

0107-1 

SOIC 

X24C01 

DESCRIPTION 

The X24C01 is a CMOS 1024 bit serial E2PROM, inter
nally organized as 128 x 8. The X24C01 features a seri
al interface and software protocol allowing operation 
on a simple two wire bus. 

Xicor E2PROMs are designed and tested for applica
tions requiring extended endurance. Inherent data re
tention is greater than 100 years. Refer to RR-515 for 
details of data retention characteristics, and RR-520 for 
endurance cycling information for Xicor nonvolatile 
memories. 

PIN NAMES 

NC No Connect 
8 Vee Vss Ground 

7 NC Vee Supply Voltage 
SDA Serial Data 

6 SCL SCL Serial Clock 
SDA 

0107-2 

3734 When contacting suppliers, say you saw it in IC MASTER © IC MASTER 1991 



PRELIMINARY INFORMATION 

2K Commercial 
Industrial 

X24C02 
X24C021 

iCIP 
iiliiliiilit® 

256 x 8 Bit 

Electrically Erasable PROM 

TYPICAL FEATURES 
• Low Power CMOS 

-Active Current Less Than 1 mA 
-Standby Current Less Than 50. µA 

• Internally Organized 256 x 8 
• Self Timed Write Cycle 

-Typical Write Cycle Time of 5 ms 
• 2 Wire Serial Interface 

-Bldlrectlonal Data Transfer Protocol 
• Four Byte Page Write Operation 

-Minimizes Total Write Time Per Byte 
• High Reliability 

-Endurance: 100,000 Cycles Per Byte 
-Data Retention: 100 Years 

• New Hardwire • Write Control Function 

PIN CONFIGURATIONS 

PLASTIC 
SOIC 

Ao 

A1 

A2 

Vss 

0120-12 

Vee NC 
WC Ao 
SCL A1 

SDA NC 

A2 

Vss 
NC 

2 

3 

4 

5 

SOIC 

DESCRIPTION 

The X24C02 is a 2048 bit serial E2PROM, internally or
ganized as one 256 x 8 page. The X24C02 features a 
serial interface and software protocol allowing opera
tion on a simple two wire bus. 

Xicor E2PROMs are designed and tested for applica
tions requiring extended endurance. Inherent data re
tention is greater than 100 years. Refer to RR-515 for 
details of data retention characteristics, and RR-520 for 
endurance cycling information for Xicor nonvolatile 
memories. 

PIN NAMES 

NC 

13 Vee 
12 WC 

X24C02 11 NC 

Ao-A2 
SDA 
SCL 
WC 
Vss 
Vee 

Address Inputs 
Serial Data 
Serial Clock 
Write Control 
Ground 

10 SCL +5V 

9 SDA 

8 NC 

0120-13 
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·4K Commercial 
Industrial 

X24C04 
X24C041 

iCIP __ .,® 

512 x 8 Bit 

Electrically Erasable PROM 

TYPICAL FEATURES 
• Low Power CMOS 

-Active Current Less Than 1 mA 
-Standby Current Less Than 50 µA 

• Internally Organized as Two Pages 
-Each 256 x 8 

• 2 Wire Serial Interface 
-Bidirectional Data Transfer Protocol 

• Sixteen Byte Page Write Mode 
-Minimizes Total Write Time Per Byte 

• Self Timed Write Cycle 
-Typical Write Cycle Time of 5 ms 

• High Reliability 
-Endurance: 100,000 Cycles Per Byte 
-Data Retention: 100 Years 

• 8 Pin Mini-DIP and 14 Pin SOIC Packages 

DESCRIPTION 

The X24C04 is a CMOS 4096 bit serial E2PROM, inter
nally organized as two 256 x 8 memory banks. The 
X24C04 features· a serial interface and software proto
col allowing operation on a simple two wire bus. 

Xicor E2PROMs are designed and tested for applica
tions requiring extended endurance. Inherent data re
tention is greater than 100 years. Refer to RR-515 for 
details of data retention characteristics and RR-520 for 
endurance cycling information for Xicor nonvolatile 
memories. 

~PIN CONFIGURATIONS 

Ao 

A1 

A2 

Vss 

3736 

PLASTIC 
CERDIP 

0046-1 

Vee 
TEST 

SCL 

SDA 

SOIC 

NC 1 14 

Ao 2 13 

Al 3 12 

NC 4 X24C04 11 

A2 5 10 

Vss 6 9 

NC 7 8 

0046-15 

NC 

Vee 
TEST 

NC 

SCL 

SDA 

NC 

PIN NAMES 

Ao-A2 
SDA 
SCL 
TEST 
Vss 
Vee 
NC 

Address Inputs 
Serial Data 
Serial Clock 
Hold at Vss 
Ground 
Supply Voltage 
No Connect 
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16K Commercial 
Industrial 

X24C16 
X24C161 

iCIP ---® 
2048 x 8 Bit 

Electrically Erasable PROM 

TYPICAL FEATURES 
• Low Power CMOS 

-Active Current Less Than 1 mA 
-Standby Current Less Than 50 µA 

• Internally Organized as Eight Pages 
-Each 256 x 8 

• 2 Wire Serial Interface 
• Bidirectional Data Transfer Protocol 
• Sixteen Byte Page Write Mode 

-Minimizes Total Write Time Per Byte 
• Self Timed Write Cycle 

-Typical Write Cycle Time of 5 ms 
• High Reliability 

-Endurance: 10,000 Cycles Per Byte 
-Data Retention: 100 Years 

• 8 Pin Mini-DIP and 14 Pin SOIC Packages 

PIN CONFIGURATIONS 

PLASTIC 
CERDIP 

Ao 

A1 

A2 

Vss 

0038-1 

Vee 
TEST 

SCL 

SDA 

NC 

Ao 2 

A1 3 

NC 4 

A2 5 

Vss 6 

NC 7 

SOIC 

X24C16 

DESCRIPTION 

The X24C16 is a CMOS 16,384 bit serial E2PROM, in
ternally organized as eight 256 x 8 memory banks. The 
X24C16 features a serial interface and software proto
col allowing operation on a simple two wire bus. 

Xicor E2PROMs are designed and tested for applica
tions requiring extended endurance. Inherent data re
tention is greater than 100 years. Refer to RR-515 for 
details of data retention characteristics, and RR-520 for 
endurance cycling information for Xicor nonvolatile 
memories. 

14 NC 

13 Vee 
12 TEST 

11 NC 

SCL 

SDA 

NC 

PIN NAMES 

Ao-A2 
SDA 
SCL 
TEST 
Vss 
Vee 
NC 

Address Inputs 
Serial Data 
Serial Clock 
Hold at Vss 
Ground 
Supply Voltage 
No Connect 

0038-15 
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4K Commercial 
Industrial 

X2804A 
X2804AI 

iCIP 
iiliiilliilir® 

512 x 8 Bit 

Electrically Erasable PROM 

FEATURES 
• Simple Byte Write Operation 

-Internally Latched Address a·nd Data 
-Self Timed Write 
-Noise Protected WE Pin 

• Reliable N-Channel Floating Gate MOS 
Technology 

• Single 5V Supply 
• High Reliability 

-Endurance: 10,000 Writes Per Byte 
-Data Retention: 100 Years 

• Byte Write Time: 10 ms Max. 
• Fast Access Time: 250 ns Max. 
• Low Power Dissipation 

-Active Current: 80 mA Max. 
-Standby Current: 50 mA Max. 

DESCRIPTION 

The Xicor X2804A is a 512 x B E2PROM, fabricated 
with the same reliable N-channel floating gate MOS 
technology used in all Xicor 5V programmable nonvola
tile memories. The X2804A is compatible with the 
JEDEC approved pinout for byte-wide memories. 

Xicor E2PROMs are designed and tested for applica
tions requiring extended endurance and data retention. 
Endurance is specified as 10,000 cycles per byte mini
mum and data retention is specified as 100 years mini
mum. Refer to Xicor reliability reports RR~520 and 
RR-515 for details of endurance and data retention 
characteristics. 

~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

8 PIN CONFIGURATION FUNCTIONAL DIAGRAM 
x 

A, 

A, 

A, 

A, 

A, 

A, 

A, 

Ao 
1/0, 

1/0, 

110, 

Vss 

PIN NAMES 

Ao-As 
l/Oo-1/07 
WE 
CE 
OE 
Vee 
Vss 
NC 

3738 

Vee 

A, 

NC 

WE 

OE 

NC 

el 
uo, 
uo, 
110, 

''°· 
110, 

0044-1 

Address Inputs 
Data Input/Output 
Write Enable 
Chip Enable 
Output Enable 
+5V 
Ground 
No Connect 

Ao-Ae 
ADDRESS 

INPUTS 

)( 

BUFFERS 
LATCHES 

AND 
DECODER 

y 
BUFFERS 
LATCHES 

AND 
DECODER 

CONTROL 
LOGIC 
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0044-2 
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16K Commercial 
Industrial 

X2816B 
X2816BI 

iCDP 
iiimiiilii® 

2048 x 8 Bit 

Electrically Erasable PROM 

FEATURES 
• 250 ns Access Time 
• High Performance Advanced NMOS 

Technology 
• Fast Write Cycle Times 

-16-Byte Page Write Operation 
-Byte or Page Write Cycle: 5 ms Typical 
-Complete Memory Rewrite: 640 ms 

Typical 
-Effective Byte Write Cycle Time of 300 µs 

Typical · 
• DATA Polling 

-Allows User to Minimize Write Cycle Time 
• High Reliability 

-Endurance: 10,000 Writes Per Byte 
-Data Retention: 100 Years 

• Simple Byte and Page Write 
-Single TTL Level WE Signal 
-Internally Latched Address and Data 
-Automatic Write Timing 

• JEDEC Approved Byte-Wide Pinout 

PIN CONFIGURATIONS 

0071-1 

PIN NAMES 
0071-2 

Ao-A10 Address Inputs 
l/Oo-1/07 Data Input/Output 
WE Write Enable 
CE Chip Enable 
OE Output Enable 
Vee +5V 
Vss Ground 
NC No Connect 

DESCRIPTION 

The Xicor X28168 is a 2K x 8 E2PROM, fabricated with 
an advanced, high performance N-channel floating 
gate MOS technology. Like all Xicor programmable 
nonvolatile memories it is a 5V only device. The 
X28168 features the JEDEC approved pinout for byte
wide memories, compatible with industry standard 
RAMs, ROMs and EPROMs. 

The X28168 supports a 16-byte page write operation, 
typically providing a 300 µs/byte write cycle, enabling 
the entire memory to be written in less than 640 ms. 
The X2816B also features DATA Polling, a system soft
ware support scheme used to indicate the early com
pletion of a write cycle. 

Xicor E2PROM~ are designed and tested for applica
tions requiring extended endurance and data retention. 
Endurance is specified as 10,000 cycles per byte mini- 0 
mum and data retention is specified as 100 years mini- ~ 

mum. Refer to Xicor reliability reports RR-520 and 
RR-515 for details of endurance and data retention 
characteristics. 

FUNCTIONAL DIAGRAM 

Ao-A•o 
ADDRESS 

INPUTS 

x 
BUFFERS 
LATCHES 

ANO 
DECODER 

y 
BUFFERS 
LATCHES 

ANO 
DECODER 

CONTROL 
LOGIC 

16.384·BIT 
E1 PROM 
ARRAY 

110 BUFFERS 
ANO LATCHES 

tt ttttt 
llOo-110, 

DATA INPUTS/OUTPUTS 

0071-3 
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16K Commercial 
Industrial 

X2816C 
X2816CI 2048 x 8 Bit 

Electrically Erasable PROM 

FEATURES 
• 200 ns Access Time 
• High Performance Advanced NMOS 

Technology 
• Fast Write Cycle Times 

-16-Byte Page Write Operation 
-Byte or Page Write Cycle: 5 ms Typical 
-Complete Memory Rewrite: 640 ms 

Typical 
-Effective Byte Write Cycle Time of 300 µs 

Typical 
• DATA Polling 

-Allows User to Minimize Write Cycle Time 
. • Simple Byte and Page Write. 

-Single TTL Level WE Signal 
-Internally La•ched Address and Data 

0 -Automatic Write Timing 
~ • JEDEC Approved Byte-Wide Pinout 

• High Reliability 
-Endurance: 10,000 Cycles 
-Data Retention: 100 Years 

PIN CONFIGURATIONS 

PLASTIC PLCC 

DESCRIPTION 

The Xicor X2816C is a 2K x 8 E2PROM, fabricated with 
an advanced, high performance N-channel floating 
gate MOS technology. Like all Xicor programmable 
nonvolatile memories it is a 5V only device. The 
X2816C features the JEDEC approved pinout for byte
wide memories, compatible with industry standard 
RAMs, ROMs and EPROMs. 

The X2816C supports a 16-byte page write operation, 
typically providing a 300 ,_..s/byte write cycle, enabling 
the entire memory to be written in less than 640 ms. 
The X2816C also features DATA Polling, a system soft
ware. support scheme used to indicate the early com
pletion of a write cycle . 

Xicor E2PROMs are designed and tested for applica
tions requiring extended endurance. Inherent data re
tention is greater than 100 years. Refer to RR-515 for 
details of data retention characteristics for Xicor non
volatile memories. 

PIN NAMES 

A, Vee 
.r~~~~,~~ Ao-A10 Address Inputs 

l/Oo-1107 Data Input/Output 
As Aa WE Write Enable 
As A, 

A, 'WE Aa 

CE Chip Enable 
OE Output Enable 

Al OE As 6 Ag Vee +5V 
A, A10 A4 7 NC Vss Ground 

A, ~ NC NC No Connect 

Ao llO, X2816C OE 

llOo IJO,. A1 10 A10 

I/Os Ao 11 cr 
llO, 

NC 12 1/07 
llO, llO, 

l/Oo 13 21 1/05 
Vss l/03 

0108-1 - N II>(,,) ,.,,. .... It) 

~~~%~~~ 
0108-2 
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iCIP iiiiiiiii® 

64K Commercial 
Industrial 

X2864A 
X2864AI 8192 x 8 Bit 

Electrically Erasable PROM 

FEATURES 
• 250 ns Access Time 
• Fast Write Cycle Times 

-16-Byte Page Write Operation 
-Byte or Page Write Cycle: 5 ms Typical 
-Complete Memory Rewrite: 2.6 Sec. 

Typical 
-Effective Byte Write Cycle Time of 300 µs 

Typical 
• DATA Polling 

-Allows User to Minimize Write Cycle Time 
• High Reliability 

-Endurance: 10,000 Writes Per Byte 
-Data Retention: 100 Years 

• Simple Byte and Page Write 
-Single TTL Level WE Signal 
-Internally Latched Address and Data 
-Automatic Write Timing 

• JEDEC Approved Byte-Wide Pinout 

PIN CONFIGURATIONS 

0070-1 0070-2 

PIN NAMES 

Ao-A12 Address Inputs 
l/Oo-1107 Data Input/Output 
WE Write Enable 
CE Chip Enable 
OE Output Enable 
Vee +5V 
V55 Ground 
NC No Connect 

DESCRIPTION 

The Xicor X2864A is a SK x 8 E2PROM, fabricated with 
the same reliable N-channel floating' gate MOS tech
nology used in all Xicor 5V programmable nonvolatile 
memories. The X2864A features the JEDEC approved 
pinout for byte-wide memories, compatible with industry 
standard RAMs, ROMs and EPROMs. 

The X2864A supports a 16-byte page write operation, 
effectively providing a 300 µs/byte write and enabling 
the entire memory to be written in less than 2.6 sec
onds. The X2864A also features DAT A Polling, a sys
tem software support scheme used to indicate the ear
ly completion of a write cycle. 

Xicor E2PROMs are designed and tested for applica
tions requiring extended endurance and data retention. 
Endurance is specified as 10,000 cycles per byte mini
mum and data retention _is specified as 100 years mini- .... 

00 mum. Refer to Xicor reliability reports RR-520 and 
RR-515 for details of endurance and data retention X 
characteristics. 

FUNCTIONAL DIAGRAM 

Ao -A12 
ADDRESS 

INPUTS 

CE 
OE 
WE 

VccO-
VssO--

x 
BUFFERS 
LATCHES 

AND 
DECODER 

y 
BUFFERS 
LATCHES 

AND 
DECODER 

CONTROL 
LOGIC 

65,536-BIT 
E2PROM 
ARRAY 

AND llOo-1101 
TIMING DATA INPUTS/OUTPUTS 

0070-3 
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iCIP 
iiiiiliiiii® 

64K Commercial 
Industrial 

X2864B 
X2864BI 8192 x 8 Bit 

Electrically Erasable PROM 

TYPICAL FEATURES 
• 120 ns Access Time 
• High Performance Scaled NMOS 

Technology 
• Fast Write Cycle Times 

-32-Byte Page Write Operation 
-Byte or Page Write Cycle: 3 ms Typical 
-Complete Memory Rewrite: 750 ms 

Typical 
-Effective Byte Write Cycle Time of 95 µs 

Typical 
• DATA Polling 

-Allows User to Minimize Write Cycle Time 
• Simple Byte and Page Write 

-Single TTL Level WE Signal 
-Internally Latched Address and Data 

0 -Automatic Write Timing 
~ • JEDEC Approved Byte-Wide Pinout 

• High Reliability 
-Endurance: 10,000 Cycles 
-Data Retention: 100 Years 

PIN CONFIGURATIONS 

PLASTIC 
CERDIP 

NC 

Ao 
l/Oo 

110, 

1102 

Vss 

Vee 

WE 

NC 

Ae 
Ae 
A,, 

OE 
A,o 

CE 

1101 

1101 

I/Os 

110. 

l/03 

0031-1 

DESCRIPTION 

The Xicor X2864B is a BK x 8 E2PROM, fabricated with 
an advanced, high performance N-channel floating 
gate MOS technology. Like all Xicor programmable 
nonvolatile memories it is a 5V only device. The 
X2864B features the JEDEC approved pinout for byte
wide memories, compatible with industry standard 
RAMs, ROMs and EPROMs. 

The X2864B supports a 32-byte page write operation, 
effectively providing a 95 µs/byte write cycle and en
abling the entire memory to be written in less than 
750 ms. The X2864B also features DAT A Polling, a 
system software support scheme used to indica~e the 
early completion of a write cycle. 

. Xicor E2PROMs are designed and tested for applica
tions requiring extended endurance. Inherent data re
tention is greater than 100 years. Refer to RR-515 for 
details of ·data retention characteristics for Xicor non
volatile memories. 

PLCC PIN NAMES 

Ao-A12 Address Inputs 
l/Oo-1/07 Data Input/Output 
WE Write Enable 
CE Chip Enable 
OE Output Enable 
Vee +5V 
Vss Ground 
NC No Connect 

0031-2 
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64K Commercial 
Industrial 

X2864H 
X2864HI 

iCIP 
iiliiiiliiiiliir® 

8192 x 8 Bit 

Electrically Erasable PROM 

TYPICAL FEATURES 
• 70 ns Access Time 
• High Performance Scaled NMOS 

Technology 
• Fast Write Cycle Times 

-32-Byte Page Write Operation 
-Byte or Page Write Cycle: 3 ms Typical 
-Complete Memory Rewrite: 750 ms 

Typical 
-Effective Byte Write Cycle Time of 95 µs 

Typical 
• DATA Polling 

-Allows User to Minimize Write Cycle Time 
• High Reliability 

-Endurance: 10,000 Writes Per Byte 
-Data Retention: 100 Years 

• Simple Byte and Page Write 
-Single TTL Level WE Signal 
-Internally Latched Address and Data 
-Automatic Write Timing 

• JEDEC Approved Byte-Wide Pinout 

PIN CONFIGURATIONS 

PLASTIC 
CERDIP 

DESCRIPTION 

The Xicor X2864H is a high speed SK x 8 E2PROM, 
fabricated with Xicor's proprietary, high performance, 
N-channel floating gate MOS technology. Like all Xicor 
programmable nonvolatile memories it is a 5V only de
vice. The X2864H features the JEDEC approved pinout 
for byte-wide memories, compatible with industry stan
dard RAMs, ROMs, and EPROMs. 

The X2864H supports a 32-byte page write operation, 
effectively providing a 95 µs/byte write cycle and en
abling the entire memory to be written in less than 
750 ms. The X2864H also features DATA Polling, a 
system software support scheme used to indicate the 
early completion of a write cycle. 

Xicor E2PROMs are designed and tested for applica
tions requiring extended endurance and data retention. 
Endurance is specified as 10,000 cycles per byte mini- .... 

0 
mum and data retention is specified as 100 years mini- o 
mum. Refer to Xicor · reliability reports RR-520 and x 
RR-515 for details of endurance and data retention 
characteristics. 

PLCC PIN NAMES 

NC 

A.1 
Ar 

Vee ~; ~ ~ ~I~ ~ Ao-A12 
l/Oo-1/07 
WE 

Address Inputs 
Data Input/Output 
Write Enable 

At 
As 
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WE 
NC 

At 

At 

An 

l/07 

l/01 

I/Os 

uo. 
l/03 

0034-1 

As 5 29 As 

As 28 Ag 

A4 27 A11 

26 NC 
X28UH 25 OE 

A1 (TOP VIEW) 24 A10 

Ao 11 23 Cf 
NC 12 22 1/07 

l/Oo 21 I/Os 

0034-2 
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CE 
OE 
Vee 
Vss 
NC 

Chip Enable 
Output Enable 
+5V 
Ground 
No Connect 
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64K Commercial 
Industrial 

X28C64 
X28C641 

·cir --·® 
SK x 8 Bit 

Electrically Erasable PROM 

FE~TURES 
• 120 ns Access Time 
• LOW Power CMOS 
-60 mA Active Current Max. 
-200 µA Standby Current Max. 

• Fast Write Cycle Times 
-64-Byte Page Write Operation 
-Byte or Page Write Cycle: 5 ms Typical 
-Complete Memory Rewrite: 0.625 Sec. 

Typical 
-Effective Byte Write Cycle Time: 78 µs 

Typical 
• Software Data Protection 
• End of Write Detection 

-DATA Polling 
-Toggle Bit 

.... • High Reliability 
-~ -Endurance: 10,000 Cycles 
x -Data Retention: 100 Years 

• Simple Byte and Page Write 
-Single TTL Compatible WE Signal 
-Internally Latched Address and Data 
-Automatic Write Timing 

• JEDEC Approved Byte-Wide Pinout 

PIN CONFIGURATIONS 

PLASTIC 
CERDIP 

DESCRIPTION 

The Xicor X2BC64 is a SK x 8 E2PROM, fabricated with 
Xicor's proprietary, high performance, floating gate 
CMOS technology. Like all Xicor programmable non
volatile memories the X28C64 is a 5V only device. The 
X28C64 features the JEDEC approved pinout for byte
wide memories, compatible with industry standard 
RAMs. 

The X28C64 supports a 64-byte page write operation, 
effectively providing a 78 µs/byte write cycle and en
abling the entire memory to be typically written in 0.625 
seconds. The X28C64 also features DAT A Polling, a 
system software support scheme used to indicate the 
early completion of a write cycle. In addition, the 
X28C64 includes a user-optional software data protec
tion mode that further enhances Xicor's hardware write 
protect. capability. 

Xicor E2PROMs are designed and tested for applica
tions requiring extended endurance. Inherent data re
tention is greater than 100 years. Refer to RR-515 for 
details of data retention characteristics for Xicor non
volatile memories. 

PGA 

PLCC 
@vo, fJ°' @Jo, @°' fjo• 13 15 17 18 

.t' .[ ~ ~ Jl I~ ~ l/Oo Ao @v55 @{o• {[fr>, @ @ 16 19 
NC Yee 

WE @A' Az CC A10 A,2 @ X28C64 @ @ 
A1 NC (BOTTOM VIEW) 

o/• cs/· @Of ... ,, 
Ae Ae Ag 5 Aa ® 
As Ae As 6 Ag 

@~ cs/12 
Vee @)Ag Aa 

A, A,, A4 7 A11 @) @ 

A. OE A3 8 NC ©Ag @A7 0 NC @'iiE NC 

A,o A2 9 X28C64 Of ® 
Aa 

A, CE A1 10 A1o 0111-3 

Ao l/0.1 Ao 11 cr PIN NAMES 

l/Oe 
NC 12 1/07 Ao-A12 Address Inputs l/Oo 

l/Oo 13 I/Os l/Oo-1/07 Data Input/Output 
l/01 I/Os 14 15 16 17 18 19 20 WE Write Enable 
I/Oz ''°• CE Chip Enable -NtnO,,, .... IO 
Vss l/03 ~~._:iz~~~ OE Output Enable 

0111-2 Vee +5V 
0111-1 Vss Ground 

NC No Connect 
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256K Commercial 
Industrial 

X28256 
X282561 

iCIP 
iiiiiiiiii® 

32K x 8 Bit 

Electrically Erasable PROM 

FEATURES 
• 250 ns Access Time 
• Fast Write Cycle Times 

-64-Byte Page Write Operation 
-Byte or Page Write Cycle: 5 ms Typical 
-Complete Memory Rewrite: 2.5 Sec. 

Typical 
-Effective Byte Write Cycle Time: 78 µs 

Typical 
• Software Data Protection 
• End of Write Detection 

-DATA Polling 
-Toggle Bit 

• High Reliability 
-Endurance: 10,000 Writes Per Byte 
-Data Retention: 100 Years 

• Simple Byte and Page Write 
-Single TTL Level WE Signal 
-Internally Latched Address and Data 
-Automatic Write Timing 

• Upward Compatible with X2864A 
• JEDEC Approved Byte-Wide Pinout 

PIN CONFIGURATIONS 

PIN NAMES 

Ao-A14 
l/Oo-1/07 
WE 
CE 
OE 
Vee 
V55 
NC 

0029-1 

Address Inputs 
Data Input/Output 
Write Enable 
Chip Enable 
Output Enable 
+5V 
Ground 
No Connect 

0029-2 

DESCRIPTION 
The Xicor X28256 is a 32K x 8 E2PROM, fabricated 
with Xicor's proprietary, high performance, N-channel 
floating gate MOS technology. Like all Xicor program
mable nonvolatile memories the X28256 is a 5V only 
device. The X28256 features the JEDEC approved pin
out for byte-wide memories, compatible with industry 
standard RAMs. 

The X28256 supports a 64-byte page write operation, 
effectively providing a 78 µ.s/byte write cycle and en
abling the entire memory to be typically written in less 
than 2.5 seconds. The X28256 also features DAT A 
Polling, a system software support scheme used to in
dicate the early completion of a write cycle. In addition, 
the X28256 includes a user-optional software data pro
tection mode that further enhances Xicor's hardware 
write protect capability. 

Xicor E2PROMs are designed and tested for applica- g 
tions requiring extended endurance and data retention. x 
Endurance is specified as 10,000 cycles per byte mini
mum and data retention is specified as 1 00 years mini
mum. Refer to Xicor reliability reports RR-520 and 
RR-515 tor details of endurance and data retention 
characteristics. 

FUNCTIONAL DIAGRAM 

x 
BUFFERS 256K-BIT 

LATCHES E2PROM 
AND ARRAY 

Ao-A14 DECODER 

·-·a I INPUTS 

y 
BUFFERS 
LATCHES 

AND 
DECODER 

CE CONTROL 

oe LOGIC 
AND l/Oo-1101 

WE TIMING DATA INPUTS/OUTPUTS 

Vee 0--
VssO--

0029-3 
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256K Commercial 
Industrial 

X28C256 
X28C2561 32K x 8 Bit 

Electrically Erasable PROM 

FEATURES 
• 150 ns Access Time 
• LOW Power CMOS 

-60 mA Active Current Max. 
-200 µA Standby Current Max. 

• Fast Write Cycle Times 
-64-Byte Page Write Operation 
-Byte or Page Write Cycle: 5 ms Typical 
-Complete Memory Rewrite: 2.5 Sec. 

Typical 
-Effective Byte Write Cycle Time: 78 µs 

Typical · 
• Software Data Protection 
• End of Write Detection 

-DATA Polling 
-Toggle Bit 

.... • Simple Byte and Page Write 
-~ -Single TTL Compatible WE Signal 
x -Internally Latched Address and Data 

-Automatic Write Timing 
• High Reliability 

-Endurance: 10,000 Cycles 
-Data Retention: 100 Years 

• Upward Compatible with X2864A 
• JEDEC Approved Byte-Wide Pinout 

PIN CONFIGURATIONS 

PLASTIC 
CERDIP 

.AH Yee 

A12 we 
AJ A11 

Al Al 
As At 

A4 An 

A1 OE A3 

Al A10 A2 

A1 CE A1 

Ao I/Or 
Ao 

NC 
llOo llOe l/Oo 
1101 I/Os 
I/Oz l/04 

"°3 

0098-1 

DESCRIPTION 

The Xicor X28C256 is a 32K x 8 E2PROM, fabricated 
with Xicor's proprietary, high performance, floating gate 
CMOS technology. Like all Xicor programmable non
volatile memories the X2SC256 is a 5V only device.· 
The X28C256 features the JEDEC. approved pinout for 
byte-wide memories, compatible with industry standard 
RAMs. 

The X28C256 supports a 64-byte page write operation, 
effectively providing a 78 µs/byte write cycle and en
abling the entire memory to be typically written in less 
than 2.5 seconds. The X28C256 also features DATA 
Polling, a system software support scheme used to in
dicate the early completion of a write cycle. In addition, 
the X28C256 includes a user-optional software data 
protection mode that further enhances Xicor's hard
ware write protect capability . 

Xicor E2PROMs are designed and tested for applica
tions requiring extended endurance. Inherent data re
tention is greater than 100 years. Refer to RR-515 for 
details of data retention characteristics for Xicor non
volatile memories. 

PLCC 

X28C256 

0098-2 

@/01 rd}Oz <f}j°' @Os @o• 
l/Oo "o @ @) eVss 1/04 ®/Or ® 19 

J 

©A1 Az CE 
© X28C256 @ @/'0 1 

(BOTTOM VIEW) 

(j/' ©A4 

©As (J/12 
©Ae ©A7 

PIN NAMES 

Ao-A14 
l/Oo-1/07 
WE 
CE 
OE 
Vee 
Vss 
NC 

@ 
CiE 

@t" 3 

Vex 

® @Ag @As 

0A14 @WF. ®A13 

0098-21 

Address Inputs 
Data Input/Output 
Write Enable 
Chip Enable 
Output Enable 
+5V 
Ground 
No Connect 
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ADVANCED INFORMATION 

512K Commercial 
Industrial 

X28C512 
X28C5121 

iCIP ---® 
64K x 8 Bit 

Electrically Erasable PROM 

FEATURES 
• Low Power CMOS 

..,...so mA Active Current Max. 
-500 µA Standby Current Max. 

• Enhanced, High Speed Page Write 
Operation 

• Fast Write Cycle Times 
-128-Byte Page Size 
-Byte or Page Write Cycle: 5 ms Typical 
-Complete Memory Rewrite: 2.5 Sec. 
-Effective Byte Write Cycle Time: 39 µs 

• End of Write Detection 
-DATA Polling 
-Toggle Bit Testing Preferred for: 

-Multiprocessor Applications 
-Large Memory Arrays 
-Interrupt Driven Systems 

• Two PLCC Pinouts 
-X28C512-UVEPROM Replacements 
-X28C513-X28C256 Upgrades 

•Inherent 100+ Years Data Retention 

DESCRIPTION . 
The Xicor X28C512 is a 64K x 8 E2PROM, fabricated 
with Xicor's proprietary, high performance, floating gate 
CMOS technology. Like all Xicor programmable non
volatile memories the X28C512 is a 5V only device. 

The X28C512 supports a 128-byte page write opera
tion, effectively providing a 39 µs/byte write cycle and 
enabling the entire memory to be written in less than 
2.5 seconds. The X2BC512 also features DAT A Polling 
and Toggle Bit testing, system software support 
schemes used to indicate the early completion of a 
write cycle. In addition, the X2BC512 supports the Soft
ware Data Protection option. 

• Software Data Protection 8 
Xicor E2PROMs are designed and tested for applica- x 

PIN CONFIGURATIONS 

SIDE BRAZE 
FLAT PACK 

© IC MASTER 1991 

0117-1 

As :1:: 
A• :•:! 
A3 :-:: 

•2 :1~! 

A1 :1}! 

tions requiring extended endurance. 

PLCC 
LCC 

X28C512 

(TOP VIEW) 

........................... 
:''! :1s: :11: :11: :11: :11: ::zo: 

0117-2 

PLCC 
LCC 

~!! :~: :!! : 1: !3}! :~1! !3!! 

l/Oo 

I I 
. It 

X28C513 

(TOP VIEW) 
:€( 0£ 

:~.: •10 
!€( CE 

!{2: 1/07 

!!( 1/01 

0117-3 

PIN NAMES 

Ao-A15 
l/Oo-1107 
WE 
CE 
OE 
Vee 
V55 
NC 

Address Inputs 
Data Input/Output 
Write Enable 
Chip Enable 
Output Enable 
+5V 
Ground 
No Connect 
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FACT SHEET 
iCOP 
iiliiiliiii® 

1M Commercial X28C010 128K x 8 Bit 

Electrically Erasable PROM 

FEATURES 
• 200 ns Access Time 
• LOW Power CMO$ 

-80 mA Active Current Typical 
-500 µA Standby Current Typical 

• Fast Write Cycle Times 
-128-Byte Page Write Operation 
-Byte or Page Write Cycle: 5 ms Typical 
-Complete Memory Rewrite: 5 Sec. Typical 
-Effective Byte Write Cycle Time: 39 µs 

Typical 
• Software Data Protection 
• End of Write Detection 

-DATA Polling 
-Toggle Bit 

• Simple Byte and Page Write 
0 -Single TTL Compatible WE Signal 
~ -Internally Latched Address and Data 

-Automatic Write Timing 
• JEDEC Approved Byte-Wide Pinout 

PIN CONFIGURATION 

NC Vee 

A1s WE 
NC 

A14 

A13 

As 

Ag 

"• A11 

i5E 

A10 

cr 

Yss 

0084-1 

PIN NAMES 

Ao-A15 Address Inputs 
l/Oo-1/07 Data Input/Output 
WE Write Enable 
CE Chip Enable 
OE Output Enable 
Vee +5V 
Vss Ground 
NC No Connect 

DESCRIPTION 

The Xicor X28C010 is a 128K x 8 E2PROM, fabricated 
with Xicor's proprietary, high performance, floating gate 
CMOS technology. Like all Xicor programmable non
volatile memories the X28C010 is a 5V only device. 
The X28C010 features the JEDEC approved pinout for 
byte-wide memories, compatible with industry standard 
EPROMs. 

The X28C010 supports a 128-byte page write opera
tion, effectively providing a 39 µs/byte write cycle and 
enabling the entire memory to be typically written in 
less than 5 seconds. The X28C010 also features DATA 
Polling, a system software support scheme used to in
dicate the early completion of a write cycle. In addition, 
the X28C010 includes a user-optional software data 
protection mode that ·further enhances Xicor's hard
ware write protect capability. 

Xicor E2PROMs are designed and tested for applica
tions requiring extended endurance. Data retention is 
specified to be greater than 1 0 years. 

FUNCTIONAL DIAGRAM 

x 
BUFFERS 1M-BIT 
LATCHES E2PROM 

AND ARRAY 

Ao-A1& DECODER 

ADDRESS 
INPUTS 

y 
BUFFERS 
LATCHES 

AND 
DECODER 

CONTROL 
LOGIC 
AND 1100-1101 

TIMING DATA INPUTS/OUTPUTS 

Vee<>--
Vsso---+-

0084-2 
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PRELIMINARY INFORMATION 
iCIP 
iiliiliillir® 

Commercial 
Industrial 

X9MME 
X9MMEI 

E2POT™ Digitally Controlled Potentiometer 

FEATURES 
• Solid State Reliability 
• Single Chip MOS Implementation 
• Three Wire TTL Control 
• Operates From Standard SV Supply 
• 99 Resistive Elements 

-Temperature Compensated 
- ± 20% End to End Resistance Range 

• 100 Wiper Tap Points 
-Wiper Position Digitally Controlled 
-Wiper Position Stored in Nonvolatile 

Memory Then Automatically Recalled on 
Power-Up 

• 100 Year Wiper Position Retention 
• 8 Pin Mini-DIP Package 
• 14 Pin SOIC Package 

DESCRIPTION 

The Xicor X9MME is a solid state nonvolatile potenti
ometer and is ideal for digitally controlled resistance 
trimming. 

The X9MME is a resistor array composed of 99 resis
tive elements. Between each element and at either end 
are tap points accessible to the wiper element. The po
sition of the wiper element on the array is controlled by 
the CS, U/D, and INC inputs. The position of the wiper 
can be stored in nonvolatile memory and is recalled 
upon a subsequent power-up. 

The resolution of the X9MME is equal to the maximum 
resistance value divided by 99. As an example; for the 
X9503 (50 Kn) each tap point represents 505n. 

Xicor E2 products are designed and tested for applica
tions requiring extended endurance. Refer to Xicor reli-
ability reports for further endurance information. g 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ x 
PIN CONFIGURATIONS 

PLASTIC SOIC PIN NAMES 

iNC 
VH High Terminal of Pot 

Yee NC 1 NC Vw Wiper Terminal of Pot 
INC 2 Vee VL Low Terminal of Pot 

UtO cs 
U/D 3 cs Vss Ground 

VH VL NC 4 X9MME NC Vee System Power 

VH 5 VL U/D Up/Down Control 
Yss Yw Vss 6 Vw INC Wiper Movement Control 

NC 7 NC cs Chip Select for Wiper 
0039-1 Movement/Storage 

0039-12 NC No Connect 

©IC MASTER 1991 When contacting suppliers, say you saw it in IC MASTER 3749 



PRELIMINARY)NFORMATION 
iCIP ---'® 

64K Commercial 
Industrial 

X88C64 
X88C641 8192 x 8 Bit 

E2 Micro-Peripheral 

FEATURES 
• Concurrent Software Execution While 

Writing 
-Dual Plane Architecture 

Isolates Read/Write Functions 
Between Planes 

Allows Continuous Execution of Code 
From One Plane While Writing in 
the Other Plane 

• Multiplexed Address/Data Bus 
-Direct Interface to Popular 8-Bit 

Microcontrollers, e.g. 
Intel MCS®-51 Family 
Motorola M6801/03, M68HC11 Family 

• High Performance CMOS 

• Page Mode Write 
-Allows up to 32 Bytes to be Written in 

One Write Cycle 

DESCRIPTION 

The XBBC64 is an BK x 8 E2PROM fabricated with ad
vanced CMOS Textured . Poly Floating Gate Technolo
gy. The XBBC64 features a Multiplexed Address and 
Data bus allowing direct interface to a variety of popu
lar single-chip microcontrollers operating in expanded 
multiplexed mode without the need for additional inter
face circuitry. 

-Fast Access Time, 120 ns 
..... -Low Power 
8 

The X88C64 is internally configured as two indepen
dent 4K x 8 memory arrays. This feature provides the 
ability to perform nonvolatile memory updates in one 
array and continue operation out of code stored in the 
other array; effectively eliminating the need for an auxil
iary memory device for code storage . 

x 40 mA Active 
100 µA Standby 

• Software Data Protection 
-Protect Entire Array During 

Power-Up/-Down 
• Block Protect Register 

-Individually Set Write Lock Out in 1 K 
Blocks 

•Toggle Bit 
-Early End of Write Detection 

PIN CONFIGURATION 

24 Vee 
23 WR 
22 ALE 

NC 21 AB 

WC 20 A9 

PSEN A11 

A/DO Ri:i 
A/01 8 A10 

A/02 9 CE 
A/03 10 A/07 
A/04 11 A/06 

Vss 12 A/05 

0125-1 

MCS® is a registered trademark of Intel Corporation. 

The X88C64 also provides a second generation soft
ware data protection scheme called Block Protect. 
Block Protect can provide write lockout of the entire 
device or selected 1 K blocks. There are 8 1 K x 8 
blocks that can be write protected individually in any 
combination required by the user. Block Protect, in ad
dition to the Write Control input, allows the different 
segments of the memory to have varying degrees of 
alterability in normal system operation. 

PIN NAMES 

ALE 
AD0-AD7 
Aa-A12 
RD 
WR 
PSEN 
CE 
WC 
Vss 

Address Latch Enable 
Address Inputs/Data 1/0 
Address Inputs 
Read Input 
Write Input 
Program Store Enable Input 
Chip Enable 
Write Control 
Ground 

3750 When contacting suppliers, say you saw it in IC MASTER © 1.C MASTER 1991 



PRELIMINARY INFORMATION 
iCIP 
iiiiiliiit® 

1Megabit Module XM28C010 128K x 8 Bit 

Electrically Erasable PROM 

FEATURES 
•High Density 1Megabit (128K x 8) E2PROM 

Module 
•Access Time of 250 ns at - 55°C to + 125°C 
• Base Memory Component: Xicor CMOS 

X28C256 
• JEDEC Standard 32-Pin 600 Mil Wide 

Ceramic Side Braze Package 
•Pin Compatible with the X28C010 1Megabit 

Monolithic CMOS E2PROM 
• Fast Write Cycle Times Supported by: 

-Internal Program Cycle 10 ms Max. 
-64-Byte Page 
-DATA Polling 
-Toggle Status Bit 

•High Rel Module Available with: 
-100% MIL-STD-883 Compliant 

Components 
-100% Screening and MIL-STD-883 

Processing of Modules 
• Software Data Protection 

PIN CONFIGURATION 

PIN NAMES 

••• ... 
•• .. ... 
iiE 

0091-1 

Address Inputs 
Data Input/Output 
Write Enable 
Chip Enable 
Output Enable 
+5V 
Ground 
No Connect 

DESCRIPTION 

The XM28C010 is a high density 1 Megabit E2PROM 
comprised of four X28C256 32K x 8 LCCs mounted on 
a co-fired multilayered ceramic substrate. The 
XM28C010 is configured 128K x 8 bit and features the 
JEDEC approved pinout for byte-wide memories, com
patible with the monolithic X28C010. 

The XM28C010 is available in commercial, industrial 
and military temperature ranges. The military tempera
ture range module is built with MIL-STD-883 Class B 
microcircuit components. In addition, after being as
sembled all High Rel modules undergo 100% 
screening. 

The XM28C010 supports a 64-byte page write opera
tion, this, combined with DATA Polling or Toggle Bit 
testing, effectively provides a 78 µs/byte write cycle, 
enabling the module memory array to be rewritten in 10 0 
seconds. ~ 

The XM28C010 will also support Software Data Protec
tion, a user-optional method of protecting data during 
power transitions. 

The XM28C010 provides the same high endurance and 
data retention as the base memory components. 

FUNCTIONAL DIAGRAM 

X28C256 X28C256 

Ao-A14 Ao-A14 

l/Oo-1/07 l/Oo-1/07 

Of Of 
WE WE 
cc cc 

X28C256 X28C256 

Ao-A14 Ao-A14 Ao-A14 

l/Oo-1/07 l/Oo-1/07 l/Oo-1/0, 

Of Of Of 
WE WE WE cc cc Ci 

A15 

A16 

0091-2 
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FACT SKEET 
iCIP 
iiliilim® 

2Megabit Module XM28C020 256K x 8 Bit 

Electrically. Erasable PROM 

FEATURES 
• High Density 2Megabit (256K x 8) E2PROM 

Module. 
• Access Time of 200 ns at - 40°C to + 85°C 

. • Base Memory Component: Xicor CMOS 
X28C513 

• JEDEC Standard 32-Pin 600 Mil Wide 
Ceramic Side Braze Package 

• Fast Write Cycle Times Supported by: 
-Internal Program Cycle 10 ms Max. 
-128-Byte Page 
-DATA Polling 
-Toggle Status Bit 

• Software Data Protection 

DESCRIPTION 

The XM28C020 is a high density 2Megabit E2PROM 
comprised of four X28C513 32K x 8 LCCs mounted on 
a co-fired . multilayered ceramic substrate. The 
XM28C020 is configured 256K x 8 bit. 

The XM28C020 is available in commercial and industri
al temperature ranges. 

The XM28C020 supports a 128-byte page write opera
tion. This, combined with DAT A Polling or Toggle Bit 
testing, effectively provides a 40 µs/byte write cycle, 
enabling the module memory array to be rewritten in 1 O 
seconds. 

The XM28C020 will also support Software Data Protec
tion, a user-optional method of protecting data during 
power transitions. 

.... The XM28C020 provides the same high endurance and 
8 data retention as the base memory components. 

x ----------------------------------------
PIN CONFIGURATION FUNCTIONAL DIAGRAM 

X28C513 

Ac,·A,, 

l/Oo· 1/07 

OE 
WE 
C£ 

X28C513 

Ao-Au 

~-~7 ~-~ 

OE -----t--.-r--11 OE 
WE· WE 

0126-1 Cf Cf 

PIN NAMES 

Ao-A17 
l/Oo-1107 
WE 
CE 
OE 
Vee 
Vss 
NC 

3752 

Address Inputs 
Data Input/Output 
Write Enable 
Chip Enable 
Output Enable 
+5V 
Ground 
No Connect 

When contacting suppliers, say you saw it in IC MASTER 

X28C513 
..----, .. Ao•A14 

l/Og· 1/07 

OE 
WE 
C£ 

1/0o· 1/07 

OE 
WE .---.a: 

0126-2 
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Packaging Information 

8-LEAD PLASTIC SMALL OUTLINE GULL WING PACKAGE TYPES 

I 1 
0., 50 (3.80) 0.228 (5.80) 

0.158 (4.00) 0.244 (6.20) 

j 
PIN 1 INDEX -...,,._...._...._.,........,. __l 

PIN 1 

~ ~ 0.014 (0.35) 
0.019 (0.49) 

I 

0.050 ( 1 .27) ~ 

__J_ 0.053 (1.35) 

--..------.-0.069 (1.75) 
t t 

0.004 (0.10) 

0.010 (0.25) 

-- x 45 I 0.010 (0.25) 0 

0.020 (0.50) 

__l 0.0075 (0.19) 

. I 1-----,:- 0.010(0.25) 
0.027 (0.683) -.j 1--
0.037 (0.937) 

NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 

©IC MAS.TEA 1991 When contacting suppliers, say you saw it in IC MASTER 

PSEOOS 

3753 

...._ 
0 
(.) 

x 



8 x 

Packaging Information 

8-LEAD PLASTIC DUAL IN-LINE PACKAGE TYPE P 

0.092 (2.34) 
DIA. NOM. 

0.430 ( 10.92) -j 
0.360 (9.14) - l 

I 

I 
0.255 (6.47) 
0.245 {6.22) 

PIN 1 INDEX 
t:::;::j:;:::::;:::::::;::::;=;:::;::t:;::::I _J_ 

HALF SHOULDER WIDTH ON 
ALL END PINS OPTIONAL 

1-- 0.060 ( 1.52) 
0.020 ( 0.51) 

SEATING 
PLANE 

To. uo (3.56) 
1--i"o-""T"-.---.-~....--r-t 10. 1 30 ( 3.30) 

0.150(3.81) 
0.125 (3.18) 

0.110 (2.79) --i 
0.090 (2.29) 

' 
1--

J L 0.020(0.51) 
0.015 (0.38) j -- 0.062 (1.57) 

0.058 (1.47) 
0.020 (0.51) ------
0.016(0.41) 

0.325 (8.25) 
0.015(0.38) - ~ 

MAX. 1_ _ 0.3~0 (7:6~~. 
t ·----· 

TYP. 0.010 (0.25) 

NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 

PPI008 
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Packaging Information 

8-LEAD HERMETIC DUAL IN-LINE PACKAGE TYPE D 

0.110(2.79) -i 
0.090 (2.29) 

TYP. 0.100 (2.54) 

1-- 0.055 (1.40) 
0.044 (1.12) 

J L o.060(1.52) 
0.015 (0.38) ' J -- 0.070 {1.78) 

1-- TY~:~~gJg,~~~2) 
0.023 (0.58) -- ------'--'-
0.014 (0.36) 

TYP. 0.017 (0.43) 

~~~~;;1~[i~~l~ 

TYP. 0.010 (0.25) 

NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 

. ©IC MASTER 1991 When contacting suppliers, say you saw it in IC MASTER 

HDI008 

3755 

.._ 
0 
u 
x 



8 x 

Packaging Information 

14-LEAD PLASTIC SMALL OUTLINE GULL WING PACKAGE TYPES 

I 1 
0.150 (3.80) 0.228 (5.80) 
0.158 (4.00) 

PIN 1 INDEX ......,___,._._ _____ ____. _l 
PIN 1 

0.244r.20) 

~ ~ 0.014(0.35) 
0.019 (0.49) 

0.053 (1.35) 

_ _j__~t----.-t 0.069(1.75) 

0.004 (0.10) 
0.010 (0.25) 

I- 0.010(0.25) x 50 
0.020 (0.50) 4 

__J_ 0.0075 (0.19) 
I 1-, 0.010(0.25) 

0.027 (0.683) -l 1--
0.037 (0.937) 

NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 

PSE014 
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Packaging Information 

18-LEAD PLASTIC DUAL IN-LINE PACKAGE TYPE P 

0.905 (22.99) 
-----0.895(22.73)-----.1•1 

I 
0.255 (6.47) 
0.245 (6.22) 

PIN 1 INDEX Q ==~__j_ 
PIN 1 

-----0.800 (20.32)----1 1-- 0.060 ( 1 .52) 
0.050 ( 1.27) 

SEATING 
PLANE 

o.150(3;at)l ! 
0.125 (3.18) 

0.110 (2.79) --i 
0.090 (2.29) I--

TYP. 0.010 (0.25) 

REF. 

----T--.-~l"""'T"""-r--r---.-1 -! 0. 130 ( 3.30) 
0.120 (3.05) 

J -0.062(1.57) 
0.058 ( 1.47) 

. - 0.325 (8.26) j 
0.300 (7.62) 

... 

L 0.020(0.51) 
0.015 (0.38) 

--11-- 0.020 (0.51 > 
0.016 (0.41) 

NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 

©IC MASTER 1991 When contacting suppliers, say you saw it in IC MASTER 

PP1018 
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0 
(,) 

x 



..... 
0 
0 
x 

Packaging Information 

18·LEAD HERMETIC DUAL IN-LINE PACKAGE TYPE D 

0.960 (24.38) 
-----0.880(22.35)-----· 1 

I 
0.310 (7 .87} 
0.220 (5.59) 

_______ _J_ 

----0.800 (20.32)----1 1-- 0.08~.03) 
REF. 

SEA TING ......,.....,....,,..............,.....,.......,.___,..
-l . 0.200 (5.08) 

---,,..........-.--'l"""'T" __ .,........_, 0.140 (3.56) 
PLANE 

0.200 (5.08) I 
0.125 (3.18) 

0.110 (2.79} --i 
0.090 (2.29) 

TYP. 0.100(2.54) 

' 

1--

TYP. 0.010(0.254) 

0.070 (1.78} -- 0.030 (0.76} 
TYP. 0.060(1.52) 

- 0.325 (8.26) ~ 
0.290 {7 .37} 

TYP. 0.311 {7.90) 

L 0.060(1.52} 
0.015 {0.38} 

-11-- 0.023 (0.58} 
0.014 (0.36) 

TYP. 0.018(0.46} 

NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 

HDI018 
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Packaging Information 

24-LEAD PLASTIC DUAL IN-LINE PACKAGE TYPE P 

1· 

PIN 1 INDEX 0 

PIN 1 

SEATING 
PLANE 

0.150 (3.81) 
0.125(3.18) 

' 
--1 

1.250 (31.75) 
1.235 (31.37) 

1.100 (27.94) 

i-- 0.110(2.79) 
0.090 (2.29) 

REF'. 

-- 0.062 (1.57) 
0.058 (1.47) 

- 0.625 ( 15.87) j 
0.600 (15.24) 

. -· 

TYP. 0.010 {0:25) 

·1 

I 
0.550 ( 13.97) 

0.535(13.59) 

_l 
1-- 0.080 (2.03) 

0.065 (1.65) 

I 0.160 (4.06) 
0.140 {3.56) 

L 0.030 (0.76) 
0.015 (0.38) 

i -l 1-- 0.020 {0.51) 
0.016 (0.41) 

NOTE: ALL DIMENSIONS iN INCHES (IN PARENTHESES IN MILLIMETERS) 

©IC MASTER 1991 When contacting suppliers, say you saw it in IC MASTER 

PPI024 
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Packaging Information 

24-LEAD HERMETIC DUAL IN-LINE PACKAGE TYPE D 

1 · 

1.290 (32.77} 

·1 1.235 (31.37} 

- I 
0.610 (15.49}. 
0.500 (12.79} 

_J_ 
PIN 1 

1-- 0.098 (2.49) 
1.100(27.94} 

REF. 0.040 ( 1 .02) 

SEATING -----------......- l 0.225 (5.72} 
--.--.-....--..--.......... --.-- 0.140 (3.56) 

PLANE 

0.200 (5.08) I 
0.120 (3.05) 

0.110 (2.79} -.j 
0.090 (2.29) 

TYP. O. 100 (2.54) 

TYP. 0.010 (0.25) 

----
0.070 (1.78) ------
0.030 (0.76} 

TYP. 0.060 (1.52) 

- 0.620 (15.75) ~ 
0.590 (14.19) 

TYP. 0.614(15.60) . 

L 0.075(1.91) 
0.015 (0.38) 

-11-- 0.023 (0.53) 
0.014 (0.36) 

TYP. 0.018 (0.46) 

NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 

HDI024 
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Packaging Information 

I" 

PIN 1 INDEX 0 

PIN 1 

' 

--1 

28-LEAD PLASTIC DUAL IN-LINE PACKAGE TYPE P 

i-- 0.110(2.79) 
0.090 (2.29) 

1.460(37.08) 
1.400 (35.56) 

1.300 (33.02) 
REF. 

0.062 (1.57) 
------

0.050 ( 1.27) 

- 0.610(15.49) j 
0.590 (14.99) 

. -· 

TYP. 0.010 (0.25) 

·1 

I 
0.550 ( 13~97) 
0.510 (12.95) 

_l 
1-- 0.085 (2.16) 

0.040 ( 1.02) 

PPI028 

NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
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,_ 
0 
CJ x 

Packaging Information 

28·LEAD HERMETIC DUAL IN-LINE PACKAGE TYPE D 

1.490 (37.85) 
1-·-----1.435(36.45)-----·1 

I 
0.610 (15.49) 
0.500 ( 12.70) 

---""T""-"l'"""T ...... ~~ 
_l 

PIN 1 

----1.300(33.02)---~,... 
1-- 0.100 (2.54) 

0.035 (0.89) REF". 

SEATING -....-............... ...--.......... --.--
-t. 0.225 (5.72) 

---,,.....,.-.-......... --........--.,..--, 0.140 (3.56) 
PLANE 

0.200 (5.08) l 
0.125(3.18) 

I 

0.110 (2.79) -.j 
0.090 (2.29) 

TYP. 0.018 (0.46) 

' 
1--

TYP. 0.010(0.25) 

0.070 (1.78) 
------

0.030 (0.76) 
TYP. 0.055 (1.40) 

- 0.620 (15.75) ~ 
0.590 (14.99) 

TYP. 0.614(15.60) 

L 0.060 (1.52) 
0.015 (0.38) 

--11-- 0.026 (0.66) 
0.014 (0.36) 

TYP. 0.018 (0.46) 

NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 

HDI028 
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Packaging Information 

32-LEAD SIDE BRAZE PACKAGE TYPE C 

I 
0.610(15.49) 
0.500 (12.70) 

PIN 1 INDEX ....... o...,........,._.......,-...,......-.,.....__,...,....,,........~,.......--'T"""T....,..-r--1""""'1"._.....,._.......,....,_ _J 
PIN 1 

_J_ 

0.200 (5.08) 
0.125(3.18) 

f 

1-- 0.10~2.54) 

I 0.225 (5.72) 
0.088 (2.24) 

--SEATING l PLANE 
0.060 ( 1.52) 

i- 0.100(2.54) J -0.070(1.78) 
0.095 (2.41) 0.030 (0.76) 

~ I 0.015 (0.38) 
0.026 (0.66) ..... 

-- 8 0.014(0.36) x 
TYP. 0.100 (2.54) TYP. 0.050 (1.27) 

. ' .. . . . ' 

- 0.620(15.75)--l 
o.590 (14.99) I ________ , 

~-------ti .. 

i \.. o0 

TYP. 0.018 (0.46) 

TYP. 0.010(0.25):.'..j i.-
. ·.v150 

OCJ032 

NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
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8 
x 

Packaging Information 

NOTES: 

32-LEAD PLASTIC LEADED .CHIP CARRIER PACKAGE TYPE J 

0.420 ( 10.67) 

1-- 0.045 c1.14> x 45° 
0.495 (12.57} -- --0.485 (12.32} 

TYP. 0.490(12.45) 
0.453 (11.51) 
0.447 (11.35) 

TYP. 0.450 (11.43} 
--0.300(7.62) 

0.050 ( 1 .27} TYP. 

_J_ 

t 0.021 (0.53} 
0.013 (0.33) 

TYP. 0.017 (0.43) 

SEATING PLANE-
:1: 0.004 LEAD 

CO- PLANARITY 

0.015 (0.38) 
0.095 (2.41) 
0.060 (1.52) --

0.140 (3.56) 
0.100 (?.45} 

TYP. 0.136 (3.45) 

0.048 ( 1.22) 
REF. _ 0.042c1.07) L 

~~· -111 t -
- 0.595 ( 15.11) t 

0.585 ( 14.86} 
TYP. 0.590 ( 14.99} 

0.553(14.05), 
0.547(13.89} 

TYP. 0.550 ( 13.97) 

1. ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
2. DIMENSIONS WITH NO TOLERANCE FOR REFERENCE .ONLY 

PJG032 
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Packaging Information 

PIN 1 

32·PIN DUAL·IN·LINE PACKAGE 
CERAMIC LEADLESS CHIP CARRIERS 

ON SIDE BRAZED CERAMIC SUBSTRATE 

__________ 1.600:1: .016 ----------·I 
(40.64:1: .40) 

-11- .018 t .002 
(.46 t .05) 

--

1.500:1:.008 

(38.10 t .38) 
TOL. NON. ACCUM. 

010+.002 
. -.001 

(.25~·~~) 

~ .600::.010 ~ 
( 15.24 t .25} 

--

t 
.295 MAX. 

(5.84) 
_J_ 

CEAA32 

NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
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... 
0 
0 x 

Packaging Information 

32-LEAD HERMETIC DUAL IN·LINE PACKAGE TYPE D 

0.110 (2.79) -.! 
0.090 (2.29) 

TYP. 0.018 (0.46) 

' , .. 

TYP. 0.010 (0.25) 

0.070 (1.78) 

.. 0.030 (0.76) 
TYP. 0.055 (1.40) 

HDI032 

NOTE: ALL DIMENSIONS IN INCHES (IN PARENTHESES IN MILLIMETERS) 
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Ordering Information 

X2201A: 1024 x 1 NOVRAM 

X2201A X /X 

Device-------~ 

X2210: 64 x 4 NOVRAM 

X2210 X 

Device------T__. 

T L Store Cycles L Blank = 10,000 

Package 
D = 18-Lead Cerdip 

X /X 

L Store Cycles 
Blank = 10,000 
15 = 50,000 
/10 = 100,000 

'-----Temperature Range 
Blank = 0°C to + 70°C 
I = - 40°C to + 85°C 

.__ ___ Package 

X2210A: 64 x 4 NOVRAM 

X2210A X X 

P = 18-Lead Plastic DIP 
D = 18-Lead Cerdip 

Device-------~ T LTemperature Range L Blank = 0°C to + 70°C 

© IC MASTER 1991 

Package 
P = 18-Lead Plastic DIP 
D = 18-Lead Cerdip 
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.... 
0 
0 

Ordering Information 

X2212: 256 x 4 NOVRAM 

X2212 X X 

Device------T___, 

/X 

L Store Cycles 
Blank = 10,000 
/5 = 50,000 
/10 = 100,000 

X2212A: 256 x 4 NOVRAM 

~--Temperature Range 
Blank = 0°C to + 70°C 
I = -40°C to + 85°C 

.____ ___ Package 
P = 18-Lead Plastic DIP 
D = 18-Lead Cerdip 

X2212A X X 

Device---------' T LTemperature Range L Blank = 0°c to + 70°C 

, Package 
· · P = 18-Lead Plastic DIP 

D = 18-Lead Cerdip 

x X22C10: 64 x 4 CMOS NOVRAM 

3768 

X22C10 X X 

Device--~---~ 1 L_ Store Cyclea 
Blank = 1,000,000 

Temperature Range 
Blank = 0°c to + 10°c 
I = -40°C to + 85°C 

...___ ___ Package 
P = 18-Lead Plastic DIP 
D = 18-Lead Cerdip 

When contacting suppliers, say you saw it in IC MASTER © IC MASTER 1991 



Ordering Information 

X22C11: 64 x 4 CMOS NOVRAM 

X22C11 x x 
Device L Store Cycles 

Blank = 1,000,000 

Temperature Range 
Blank = 0°C to + 70°C 
I = -40°C to + 85°C 

Package 
P = 18-Lead Plastic DIP 
D = 18-Lead Cerdip 

X2001: 128 x 8 NOVRAM 

X2001 x x -x 
Device I L Access Time 

Blank = 300 ns 
-25 = 250 ns 
-20 = 200 ns 

Temperature Range 
Blank = 0°C to + 70°C 
I = -40°C to+ 85°C 

.... 
Package 0 

0 

P = 24-Lead Plastic DIP x 

X2004: 512 x 8 NOVRAM 

X2004 x x -x 
Device I L Access Time 

Blank = 300 ns 
-25 = 250 ns 
-20 = 200 ns 

Temperature Range 
Blank = 0°C to + 70°C 
I = -40°C to + 85°C 

Package 
D = 24-Lead Cerdip 
J = 32-Lead PLCC 
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Ordering Information 

X2444: 16 x 16 Serial NOVRAM 

X2444 X X 

Device---------' 

X24C44: 16 x 16 CMOS Serial NOVRAM 

LTemperature Range 
Blank = 0°C to + 70°C 
I = -40°C to+ 85°C 

Package 
P = 8-Lead Plastic DIP 
D = 8-Lead Cerdip 
S = 8-Lead SOIC 

X24C44 X X 

Device---------' LTemperature Range 
Blank = 0°C to + 70°C 
I= -40°C to +85°C 

Package 
P = 8-Lead Plastic DIP 
D = 8-Lead Cerdip 
S = 8-Lead SOIC 

0 X24C45: 16 x 16 CMOS Serial NOVRAM 
(.) 

x 

3770 

X24C45 X X 

Device _______ __, LTemperature Range 
Blank = 0°C to + 70°C 
I = - 40°C to + 85°C 

Package 
P = 8-Lead Plastic DIP 
D = 8-Lead Cerdip 
S = 8-Lead SOIC 

When contacting suppliers, say you saw it in IC MASTER ©IC MASTER 1991 



Ordering Information 

X2402: 256 x 8 Serial E2PROM 

X2402 X X 
Device _______ ___. 

X2404: 512 x 8 Serial E2PROM 

LTemperature Range 
Blank = 0°C to + 70°C 
I = -40°C to+ 85°C 

Package 
P = 8-Lead Plastic DIP 
D = 8-Lead Cerdip 
S = 14-Lead SOIC 

X2404 X X 

Device-------~ LTemperature Range 
Blank = 0°C to + 70°C 
I = -40°C to+ 85°C 

Package 
P = 8-Lead Plastic DIP 
D = 8-Lead Cerdip 
S = 14-Lead SOIC 

©IC MASTER 1991 When contacting suppliers, say you saw it in IC MASTER 3771 
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Ordering Information 

X24C01: 128 x 8 CMOS Serial E2PROM 

X24C01 X X ·X 

Device------~ LvccRange 

Part Mark Convention 

Blank = 5V ± 10%, 100,000 Cycles 
3.5 = 3.5V to 5.5V, 10,000 Cycles 
3 = 3.3V ± 10%, 10,000 Cycles 

..._ __ Temperature Range 
Blank = 0°C to + 70°C 
I = - 40°C to + 85°C 

.__ ___ Package 
P = 8-Lead Plastic DIP 
S = 8-Lead SOIC 

X24C01 X - Blank = 8-Lead SOIC 
P = 8-Lead Plastic DIP 

x 
L Blank= 5V ± 10%, 0°C to+ 70°C 

I= 5V ±10%, -40°Cto +85°C 
B = 3.5V to 5.5V, 0°C to + 10°c 
C = 3.5V to 5.5V, -40°C to +'85°C 

8 D = 3.3V ± 10%, 0°C to+ 70°C 
x E = 3.3V ±10%, -40°Cto +85°C 
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Ordering Information 

X24C02: 256 x 8 CMOS Serial E2PROM 

X24C02 X X -X 

Device------~ 1-vccRange 

Part Mark Convention 

©IC MASTER 1991 

Blank = 5V ± 10%, 100,000 Cycles 
3.5 = 3.5V to 5.5V, 10,000 Cycles 
3 = 3.3V ± 10%, 10,000 Cycles 

---Temperature Range 
Blank = 0°C to + 70°C 
I = -40°C to+ 85°C 

~---Package 

P = 8-Lead Plastic DIP 
SB = 8-Lead SOIC 
S14 = 14-Lead SOIC 

X24C02 X - Blank = 8-Lead SOIC 
P = 8-Lead Plastic DIP 
S = 14-Lead SOIC 

x 
L Blank= 5V ± 10%, 0°c to+ 70°C 

1 = sv ±10%, -40°Cto +as0 c 
B = 3.5V to 5.5V, o·c to + ?0°c 
C = 3.5V to 5.5V, -40°C to + 85°C 
D = 3.3V ± 10%, 0°c to + 70°c 
E = 3.3V ± 10%, - 40°C to + 85°C 
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8 
x 

Ordering Information 

X24C04: 512 x 8 CMOS Serial E2PROM 

X24C04 X X -X 

Device---------' LvccRange 

Part Mark Convention 

3774 

X24C04 

Blank= 5V ± 10%, 100,000 Cycles 
3.5 = 3.5V to 5.5V, 10,000 Cycles 
3 = 3.3V ± 10%, 10,000 Cycles 

Temperature Range 
Blank = 0°C to + 70°C 
I = - 40°C to + 85°C 

,__ ___ Package 
P = 8-Lead Plastic DIP 
SS = 8-Lead SOIC 
S14 = 14-Lead SOIC 

X - Blank = 8-Lead SOIC 
P = 8-Lead Plastic DIP 
S = 14-Lead SOIC 

x 
L Blank = 5V ± 10%, 0°c to + 70°C 

I= 5V ±10%, -40°Cto +85°C 
B = 3.5V to 5.5V, 0°C to + 70°C 
C = 3.5V to 5.5V, -40°C to +85°C 
D = 3.3V ± 10%, 0°C to+ 70°C 
E = 3.3V ±10%, -40°Cto +85°C 

When contacting suppliers, say you saw it in IC MASTER © IC MASTER 1991 



Ordering Information 

X24C16: 2K x 8 CMOS Serial E2PROM 

X24C16 X X ·X 

Device------~ Lvcc Range 
Blank= 5V ± 10% 
3.5 = 3.5V to 5.5V 
3=3.3V±10% 

Part Mark Convention 

©IC MASTER 1991 

~--Temperature Range 
Blank = 0°C to + 70°C 
I = -40°C to +85°C 

~---Package 

P = 8-Lead Plastic DIP 
S 14 = 14-Lead SOIC 

X24C16 X - P = 8-Lead Plastic DIP 
S = 14-Lead SOIC 

x 
L Blank = SV ± 10%, 0°C to + 70°C 

I = sv ± 10%, -40°C to + 85°C 
B = 3.5V to 5.5V, 0°C to + ?0°C 
C = 3.5Vto5.5V, -40°Cto +85°C 
D = 3.3V ± 10%, 0°C to + 70°C 
E = 3.3V ±10%, -40°Cto +85°C 
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Ordering Information 

X2804A: 512 x 8 E2PROM 

X2804A x x -x 
Device I 1_ Access Time 

Blank = 300 ns 
-25 = 250 ns 
-35 = 350 ns 
-45 = 450 ns 

Temperature Range 
Blank = 0°C to + ?0°C 
I = -40°C to+ 85°C 

Package 
P = 24-Lead Plastic DIP 
D = 24-Lead Cerdip 

X2816B: 2K x 8 E2PROM 

X2816B x x -X 

Device L Access Time 
Blank = 300 ns 
-25 = 250 ns 

Temperature Range 
..... Blank = 0°C to + 70°C 0 
(.) I = - 40°C to + 85°C x 

Package 
P = 24-Lead Plastic DIP 
J = 32-Lead PLCC 
D = 24-Lead Cerdip 

X2816C: 2K x 8 E2PROM 

X2816C x x -X 

Device L Access Time 
-20 = 200 ns 

Temperature Range 
Blank = 0°C to + 70°C 
I = - 40°C to + 85°C 

Package 
P = 24-Lead Plastic DIP 
J = 32-Lead PLCC 
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Ordering Information 

X2B64A: BK x B E2PROM 

X2864A x x -X 

Device 1_ Access Time 
Blank = 300 ns 
-25 = 250 ns 
-35 = 350 ns 
-45 = 450 ns 

Temperature Range 
Blank = 0°C to + 70°C 
I = -40°C to+ 85°C 

Package 
P = 28-Lead Plastic DIP 
D = 28-Lead Cerdip 
J = 32-Lead PLCC 

X2B64B: BK x B E2PROM 

X2864B x x -X 

Device 1_ Access Time 
-12 = 120 ns 
-15 = 150 ns 
-20 = 200 ns 
-25 = 250 ns 

..... 
0 
(..) 

Temperature Range x 
Blank = 0°C to + 70°C 
I = -40°C to + 85°C 

Package 
P = 28-Lead Plastic DIP 
D = 28-Lead Cerdip 
J = 32-Lead PLCC 

X2B64H: BK x 8 E2PROM 

X2864H x x -X 

Device L Access Time 
-70 = 70 ns 
-90 = 90 ns 

Temperature Range 
Blank = 0°C to + 70°C 
I = -40°C to+ 85°C 

Package 
P = 28-Lead Plastic DIP 
D = 28-Lead Cerdip 
J = 32-Lead PLCC 
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Ordering Information 

X28C512: 64K x 8 CMOS E2PROM 

X28C512 X X -X 

Device-------' -L Access Time 
-12 = 120 ns 
-15 = 150 ns 
-20 = 200 ns 

~--Temperature Range 
Blank = o·c to + 70°C 
1 = - 40°C to + 85°C 

--Package 
P = 32-Lead Plastic DIP 
D = 32-Lead Cerdip 
J = 32-Lead PLCC 

X28C010: 128K x 8 CMOS E2PROM 

X28C010 X X -X 

Device-------' L Access Time 
-15 = 150 ns 
-20 = 200 ns 

Temperature Range 
Blank = o·c to + 70°C 
1 = -40°c to+ 85°C 

.__ ___ Package 
D = 32-Lead Cerdip 
C = 32-Lead Sidebraze 

X9MME: E2POT 1K, 10K, SOK, 100K Ohms 

©IC MASTER 1991 

x x LTemperature Range 
Blank = o·c to + 70°C 
1 = - 40°c to + 85°C 

Package 
D = 8-Lead Cerdip 
P = 8-Lead Plastic DIP 
S = 14-Lead SOIC 

~---Device 

X9102 = 1 Kn 
X9103 = 10 Kn 
X9503 = 50 Kn 
X9104 = 100 Kn 

When contacting suppliers, say you saw it in IC MASTER 3779 
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Ordering Information 

X88C64: 8K x 8 CMOS Peripheral E2PROM 

X88C64 X X 

Device-------~ LTe. mperature Range 
Blank = 0°C to + 70°C 
I = -40°C to + 85°C 

Package 
D = 24-Lead Cerdip 
P = 24-Lead Plastic DIP 

XM28C010: 128K x 8 CMOS E2PROM Memory Module 

XM28C010 X ·X 

Device _______ ___. · L Access Time 
-25 = 250 ns 
Blank = 300 ns 

Temperature Range 
Blank = 0°C to + 70°C 
I = -40°C to +85°C 

XM28C020: 128K x 8 CMOS f2PROM Memory Module 

3780 

XM28C020 X -X 

Device-------~ L Access Time 
-25 = 250 ns 
Blank = 300 ns 

Temperature Range 
Blank = 0°C to + 70°C 
I = -40°C to+ 85°C 

When contacting suppliers, say you saw it in IC MASTER © IC MASTER 1991 



eem/electronic enuineers master 

If you don't have your own EEM/ELECTRONIC ENGINEERS MASTER catalog, 
you can obtain your own copy by ordering now. Write for your copy or order by tele
phone as described below. 

EEM is the world's most comprehensive and authoritative catalog of electronic prod
ucts. With over 4,200 pages of technical data from over 1,000 manufacturers, you can 
find the product you need, when you need it, with a minimum of time and effort. 

Organized in four separate and "stand alone" volumes, EEM can save you countless 
hours of search time and - like no other reference in the industry - insure that you find 
the right product for the job. 

ORDER YOUR 
COPY NOW 

THE FOUR VOLUME SET CONTAINS: 
VOLUME A - Electronic Components 

VOLUME B - Electromechanical, 
Electro-optical, & Military 
Components 

VOLUME C - Interconnections, 
Packaging, & Hardware 

VOLUMED - Power Sources, 
Instrumentation, Computer 
Products, & Equipment 

IT'S EASY TO ORDER: 
You can order EEM simply by charging it to 
your Visa or Master Card credit card. To 
place your order call now: (516) 227-1300. 

Or mail your purchase order to: 
EEM/Hearst Business Communications 
645 Stewart Avenue 
Garden City, NY USA 11530 
Att: Marie Botta 
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FEATURES 

• Third generation Field-Programmable Gate Array 
• Abundant flip-flops 
• Flexible function generators 
• On-chip fast RAM 
• Dedicated high-speed carry propagation circuit 
• Fast, wide decoders 
• Unlimited number of logic levels 
• Hierarchy of interconnect lines 
• Internal 3-state bus capability 

• Flexible Array Architecture 
• Programmable logic blocks and 1/0 blocks 
• Programmable interconnects and wide decoders 

• Sub-micron CMOS Process 
• High speed 

(toggle/shift rate > 100 MHz, counters >50 MHz) 
• Low power consumption 

x 

XC4000 
Logic Cell™Array Family 

Preliminary Product Description 

DESCRIPTION 
\ 

The XC4000 family of Field Programmable Gate Arrays 
provides the benefits of custom CMOS VLSI, while avoid
ing the initial cost, time delay, and inherent risk of a 
conventional masked gate array. 

The result of experience gained with two successful previ
ous FPGA families (XC2000 and XC3000), the XC4000 
family provides a regular, flexible, programmable archi
tecture of Configurable Logic Blocks, interconnected by a 
powerful hierarchy of versatile and abundant routing re
sources, and surrounded by a perimeter of programmable 
110 blocks. 

,§ • Systems-Oriented Features 

The devices are customized by loading configuration data 
into the internal memory cells. The FPGA can either 
actively read its configuration data out of external serial or 
byte-parallel PROM (master modes), or the configuration 
data can be written into the FPGA (slave and peripheral 
modes). 

x · Slew-rate limited outputs 
• Programmable input pull-up or pull-down resistors 
• 24-mA output sink current from paired outputs 

• Configured by Loading Binary File 
• Unlimited re-programmability 
• Six programming modes 

• XACT™ Development system runs on '386-type PC 
and on Apollo, Sun-3, Sun-4, and DECstation 3100 
• Interfaces to popular design environments like 

FutureNet, VIEWlogic, Mentor Graphics and OrCAD 
• Fully automatic partitioning, placement and routing 
• Interactive design editor for design optimization 
• 276 soft macros, 50 hard macros, RAM/ROM 

compiler 

Device: XC4002 4003 4004 

Appr. Gate Count: 2,000 3,000 4,000 

CLB Matrix: 8x8 10 x 10 12 x 12 

Number of CLBs: 64 100 144 

Max RAM bits: 2,048 3,200 4,608 

Number of IOBs 64 80 96 

4005 

5,000 

14 x 14 

196 

6,272 

112 

The XC4000 family is supported by powerful and sophis
ticated software, covering every aspect of design: from 
schematic entry, to simulation; to automatic block place
ment and routing of interconnects, and finally the creation 
of the configuration bit stream. 

Since Xilinx FPGAs can be re-programmed an unlimited 
number of times, they can be used in innovative designs 
where hardware is changed dynamically, or where hard
ware must be adapted to different user applications. 

FPGAs are ideal for shortening the design and develop
ment cycle, but they also offer a cost-effective solution for 
production rates well beyond 1000 systems per month. 

4006 4008 4010 4013 4016 4020 

6,000 8,000 10,000 13,000 16,000 20,000 

16 x 16 18 x 18 20 x 20 24x 24 26x 26 30 x 30 

256 324 400 576 676 900 

8,192 10,368 12,800 18,432 21,632 28,800 

128 144 160 192 208 240 

Table 1. The XC4000 Family of Field-Programmable Gate Arrays 
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XC4000 Logic Cell Array Family 

XC4000 Compared to XC3000 

For those readers already familiar with the XC3000 family 
of Xilinx Field Programmable Gate Arrays, here is a 
concise list of the majornew features in the XC4000 family. 

CLB has two Independent 4-input function generators. A 
third function generator combines the outputs of the 
two other function generators with a ninth input. 
All function inputs are swappable, all have fu II access; 
none are mutually exclusive. 

CLB has very fast arithmetic carry capability. 
CLB function generator table can be used as high-speed 

RAM. 
CLB flip-flops have asynchronous set or reset. 
CLB has four outputs, two flip-flops, two combinatorial. 
CLB connections symmetrically located on all four edges. 

IOB has more versatile clocking. 
IOB has programmable input set-up time: 

long to avoid potential hold time problems, 
short to improve performance. 

IOB has Long Line access through special TBUF. 
Outputs are n-channel only, lower VoH increases speed, 

outputs do not clamp to Vee. 
Outputs can be paired to increase sink current to 24 mA. 

IEEE 1149.1- type boundary scan is supported in the 1/0. 

Wide decoders on all four edges of the LCA. 

Parameter XC4000 

Max number of flip-flops 2280 

Max number of user 1/0 240 

Max number of RAM bits 28,800 

Function generators per CLB 3 

Number of logic Inputs per CLB 9 

Number of loglc outputs per CLB 4 

Number of low-skew global nets 8 

Dedicated decoders yes 

Fast carry logic yes 

Internal 3-state drivers yes 

Output slew-rate control yes 

Power-down option no 

Crystal oscillator circuit no 

Greatly increased number of Interconnect resources. 
All CLB inputs and outputs have access to most Inter

connect lines. 
Switch Matrices are simplified to increase speed. 
Eight global nets can be used for clocking or distributing 

logic signals. 
TBUF output configuration is more versatile and 3-state 

control less confined. 

Program is single-function input pin,overrides everything. 
INIT Pin also acts as Configuration Error output. 

Synchronous Peripheral Mode (8 bit) has been added. 
Asynchronous Peripheral Mode has improved hand-

shake. 
Start-up can be synchronized to the system clock (con

figuration option). 
No Powerdown, but instead a Global 3-state Input that 

does not reset any flip-flops. 
No on-chip XTAL oscillator amplifier. 

Configuration Bit Stream includes CRC error checking. 
Configuration Clock can be sped up to >8 MHz. 
Configuration Clock is fully static, no constraint on the 

maximum Low time. 

Readback either ignores flip~flop content (avoids need for 
masking) or it takes a snapshot of all flip-flops at the 
start of Readback. >< 

Readback has same polarity as Configuration and can be .!; 

aborted. x 
XC3000 XC2000 

928 174 

144 74 

0 0 

2 2 

5 4 

2 2 

2 2 

no no 

no no 

yes no 

yes no 

yes yes 

yes yes 

Table 2. Three Generations of Xilinx Field-Programmable Gate Array Families 
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FEATURES 

• Fully user-programmable <;MOS gate array 
• Flexible internal array architecture 
• 2000-9000 equivalent gates 
• 256--928 Flip-flops 
• 58-144 user Input/Outputs 

• Minimum risk 
• Standard product; 100% factory tested 
• No customization 

• Second generation architecture 
• 5 input-variable CLB's 
• 2 flip-flops perCLB and 108 
• Enhanced routing resources 
• Tri-state drivers for wide AN D's 

• Complete deve.lopment system support 
• XACT Design Editor 
• XACTOR In Circuit Design Verifier 
• Library and User Macros 
• Delay Path Calculator 
• Logic and Timing Simulation 
• Auto Place/Route 
• Schematic Capture for design entry 

DESCRIPTION 

The XC30XX Logic CellTM Array (LCA) is a second genera
tion, high performance, static, CMOS integrated circuit. Its 
extendable, user-programmable array architecture is 
composed of a configuration program store plus three 
types of configurable elements: a perimeter of 110 Blocks, 
a core array of Logic Blocks and an interleaved Intercon
nect. The XACT development system allows the user to 
define the logic functions of the device. Schematic capture 
and auto place-and-route are available for design entry, 
while logic and timing simulation, and in-circuit debugging 
are available for design verification. XACT is used to 
compile the data pattern which represents the configura
tion program. This data can then be converted to a PROM 
programmer format file to create the configuration pro
gram storage. 

The Logic Cell Array's user logic functions and intercon
nections are determined by the configuration program 
data stored in internal static memory cells. The program 
can be loaded in any of·several modes to accommodate 
various system requirements. The 30XX's resources are 

XC3020 XC3042 XC3090 
XC3030 XC3064 
Logic Cell™ Array 

Product Brief 

programmed to form networks carrying logic signals 
among blocks, analogous to traces on a printed circuit 
board connecting MSl/SSI packages. 

CONFIGURATION MEMORY 

Compared with other programming alternatives, static 
memory provides the best combination of high density, 
high performance, high reliability and comprehensive 
testability. The static memory cell used for the configura
tion memory in the LCA has been designed specifically for 
high reliability and noise immunity. The basic memory cell 
consists of two CMOS inverters plus a pass transistor used 
for writing and reading cell data. The cell is only written 
during configuration and only read during readback. 
During normal operation the pass transistor is "off" and 
does not affect the stability of the cell. 

The memory cell outputs Q and Q use full Ground and Vee 
levels and provide continuous, direct control. The addi
tional capacitive load togetherwiththe absence of address 
decoding and sense amplifiers provide stability to the cell. 
Due to the structure of the configuration memory cells they 
are not affected by extreme power supply excursions or 
very high levels of alpha particle radiation. In reliability 
testing no soft errors have been observed, even in the 
presence of very high doses of alpha radiation. 

TS 
(OUTPUT 
ENABLE) 

OUT _.,._--#I-./ 

~----GLOBAL RESET 

485 02 

Figure 1. 110 Block 
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XC3020 I XC3030 I XC3042 / XC3064 / XC3090 Logic Cell Array 

1/0 BLOCK 

Each of the user configurable 110 Blocks (IOB) provides an 
interface between the external package pin of the device 
and the internal user logic. The 1/0 Block includes both 
registered and direct input paths. Each package pin 
provides a programmable three-state output buffer which 
may be driven by a registered or direct output signal. 
Configuration options allow inversion, slew rate selection 
and a high impedance pull-up. See Figure 1. 

CONFIGURABLE LOGIC BLOCK 

The array of Configurable Logic Blocks (CLBs) provides 
the functional elements from which the user's logic is 
constructed. Each configurable logic block has a combi
natorial logic section, two flip-flops, and an internal control 
section. See Figure 2. There are: five logic inputs (A-E); 
a common clock; an asynchronous direct reset; an enable 
clock; and a direct flip-flop input, all of which may be driven 
from the interconnect resources. Each CLB also has two 
outputs which drive interconnect networks. Data input for 
either flip-flop within a CLB is supplied from the function F 

DATA IN-----------. 

01 
A F 
B 

COMBINATORIAL c FUNCTION 
D 
E G 

02 

l:XILINX 

or G outputs of the combinatorial logic, or the block input, 
data-in. 

The combinatorial logic portion of the CLB uses a program 
memory 32 by 1 table look-up to implement Boolean 
functions. Variables selected from the five logic inputs and 
two internal block flip-flops are used as table address 
inputs. The combinatorial propagation delay through the 
network is independent of the logic function generated and 
is spike free for single input variable changes. This 
technique can generate two independent logic functions of 
up to four variables each, or a single function of five 
variables, or some functions of seven variables. 

PROGRAMMABLE INTERCONNECT 

Programmable Interconnection resources in the Logic Cell 
Array provide routing paths to connect inputs and outputs 
of the 1/0 and logic blocks into logical networks. All 
interconnections between blocks are composed from a 
grid of metal segments. Specially designed pass transis
tors, each controlled by a configuration bit, allow the 
configuration program to determine the networks. 

OUTPllT 

OUTPUT 

ENABLE CLOCK---------------1 

CLOCK-----------

(INHIBIT) ----~ 

(GLOBAL RESET)-------~ 

48S 01 

Figure 2. 3000 Serles Configurable Logic Block (CLB) 
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FEATURES 

• Fully user-programmable: 
• 1/0 functions 
• Digital logic functions 
• Interconnections 

• General-purpose array architecture 

• Complete user control of design cycle 

• Compatible arrays with logic cell complexity equivalent 
to 1200 and 1800 usable gates 

• Standard product availability 
• 100% factory-tested 
• Selectable configuration modes 

• Low-power, CMOS, static memory technology 
• Three performance options: 33 MHz, 50 MHz, 70 MHz 
• TTL or CMOS input thresholds 

• Complete development system support 
• XACT Design Editor 
• Schematic Entry 
• XACTOR In Circuit Debugger 
• Macro Library 
• Timing Calculator 
• Logic and Timing Simulator 
• Auto Place I Route 

DESCRIPTION 

The Logic Cell™ Array (LCA) is a high density CMOS 
programmable gate array. Its patented array architecture 
is made up of three types of configurable elements: 
lnpuVOutput Blocks, Configurable Logic Blocks and 
Interconnect. The qesigner can define individual 1/0 
blocks for interface to external circuitry, define logic 
blocks to implement logic functions and . define 
interconnection networks to compose larger scale logic 
functions. The XACT™ Development System provides 
interactive graphic design capture and automatic 
routing. Both logic simulation and in-circuit emulation 
are available for design verification. 

Part 
Number 

XC2064 
XC2018 

Logic 
Capacity 
(usable 
gates) 

1200 
1800 

Con fig-
urable 
Logic 
Blocks 

64 
100 

User 
I/O's 

58 
74 

Config
uration 
Program 
(bits) 

12038 
17878 

XC2064 
XC2018 
LOGIC CELL™ ARRAV 

Product Bri,ef 

PROGRAMMING 

The Logic Cell Array's logic functions and inter
connections are determined by a configuration program 
stored in internal static memory cells. On-chip logic 
provides for automatic loading of configuration data at 
power-up or on command. The program data can reside 
in an EEPROM, EPROM or ROM on the circuit board or 
on a floppy disk or hard disk. 

Several methods of automatically loading the required 
· data are designed into the Logic Cell Array and are 

determined by logic levels applied to mode selection 
pins at configuration time. The form of the data may be 
either serial or parallel, depending on the configuration 
mode. The programming data are independent of the 
configuration mode selected. 

The Logic Cell Array is available in a variety of logic 
capacities, package styles, temperature ranges and 
speed grades. 

INPUT/OUTPUT BLOCK 

Each user-configurable 1/0 block (IOB) provides an 
interface between the external package pin of the 
device and the internal logic. Each 1/0 block includes a 
programmable input path and a programmable output 
buffer. It also provides input clamping diodes to provide 
protection from electro-static damage, and circuits to 
protect the LCA from latch-up due to input currents. 

XILINX INC., 2100 LOGIC DRIVE, SAN JOSE, CA 95124 (408) 559~7778 
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XC2064 / XC2018 Logic Cell Array 

The input buffer portion of each 1/0 block provides 
threshold detection to translate external signals applied 
to the package pin to internal logic levels. The input 
buffer threshold of the 1/0 blocks can be programmed to 
be compatible with either TTL (1.4 V) or CMOS (2.2 V) 
levels. 

Output buffers in the 1/0 blocks provide 4 mA drive for 
high fan-out CMOS or TTL compatible signal levels. 

CONFIGURABLE LOGIC BLOCK 

An array of Configurable Logic Blocks (CLBs) provides 
the functional elements from which the user's logic is 
constructed. The Logic Blocks are arranged in a matrix 
in the center of the device. The XC2064 has 64 such 
blocks arranged in an 8-row by 8-column matrix. The 
XC2018 has 100 logic blocks arranged in a 1 O by 1 O 
matrix. 

Each logic block has a combinatorial logic section, a 
storage element, and an internal routing and control 
section. Each CLB has four general-purpose inputs: A, 
B, C and D; and a special clock input (K), which may be 
driven from the interconnect adjacent to the block .. 
Each CLB also has two outputs, X and Y, which may 
drive interconnect networks. The Figure below shows 

l:XILINX 
the resources of a Configurable Logic Block. 

The logic block combinatorial logic uses a table look-up 
memory to implement Boolean functions. This tech
nique can generate any logic function of up to four 
variables with a high speed sixteen-bit memory. The 
propagation delay through the combinatorial network is 
independent of the function generated. Each block can 
perform any function of four variables or any two 
functions of three variables each. The variables may be 
selected from among the four inputs and the block's stor
age element output "Q". 

PROGRAMMABLE INTERCONNECT 

Programmable interconnection resources in the Logic 
Cell Array provide routing paths to connect inputs and 
outputs of the 1/0 and logic blocks into desired net
works. All interconnections are composed of metal seg
ments, with programmable switching points provided to 
implement the necessary routing. Three types of 
resources accommodate different types of networks: 

• General purpose interconnect 

•Long lines 
• Direct connection 
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Telex 20083 PBMCC-UN 
FAX 202-2430541 

ENGLAND 
Farnell Components Ltd. 
Marketing & Purchasing Centre 
Armley Road · 
Leeds, England L5122QQ 
Phone 532 790101 
FAX 532 633404 

J.B. Tratsart Ltd. 
Dogmersfield Nr. Baskingstoke 
Hampshire RG27 8SU, 
England 
Phone(0252)613334 

J.B. Tratsart Ltd. 
154a Greenford Road 
Harrow, Middlesex England 
HA13QT 
Phone 01 422 8295 
Telex (851) 916196 

RS Components 
POBox99 
Corby 
Northants NN17 9RS, 
England 
Phone 0536 201234 
Telex 342512 
FAX 0536 201501 

FINLAND 
ITI Multikomponent 
Tyopajankatu 5 
PL 107, SF-00501 
Helsinki 50, Finland 
Phone 358 O 822641 
Telex 123588 
FAX 358 0 822199 

FRANCE 
Conseil et Promotion 
28 Rue de la Procession 
92150 Soresnes, France 
Phone 45064275 
Telex (842) 74810 
FAX 33 1 45064699 

GERMANY 
Astronic GmbH 
Gruenwalder Weg 30 
8024 Deisenhofen, 
Germany 
Phone(089)6130303 
Telex 5216187 astr d 
FAX 49 89 6 13 1668 

Farnell GmbH 
Gruenwalder Weg 30 
8024 Deisenhofen, 
Germany 
Phone(089)6130301 
FAX 089 6131682 

HOLLAND 
TMEB.V. 
Components Division 
Helftheuvelweg 83 
5224 AS's-Hertogebosch 

. or P.O. Box 2399 
5202 CJ's-Hertogenbosch . 

Phone 31 73 221010 
Telex 74488 
FAX (31) 73 220330 

HONG KONG P.R.C. 
Megapower Electronics Ltd. 
702, 7th Filoor Hilder Centre 
2 Sung Ping Street 
Hunghom, F<owioon, Hong Kong 
Phone 852 3 7730292 
Telex43464 
FAX 852 3 624225 

INDIA, PAKISTAN, 
BANGLADESH,SRILANKA 
BPB Publications 
B-14, Connaught Place 
New Delhi 110001, India 
Phone 267741 
Telex (953) 3162077 

ISRAEL 
STG International Ltd. 
1 O Huberman Street 
P.O. Box 1276 
61012 Tel-Aviv, Israel 
Phone 248231 
Telex (922) 342229 
FAX 972 3 234309 

JAPAN 
Tokyo International 
Communications Inc. 
Miyajima Bldg. 
28 Yoyogi 1-Chome, 
Shibuya-ku 
Tokyo 151, Japan 
Phone 379-2561 
Telex (781) 33106 
FAX 81 03 370 5775 

. SINGAPORE, THAILAND, · 
INDONESIA, MALAYSIA 
Tech Publications 
B1-39 Sim Lim Tower 
1 O Jalan Besar, Singapore 
0820 
Phone 2914595 . 
Telex (786) RS56791 
FAX 65 7449835 

SOUTH AFRICA 
Cadshop (Pty.) Ltd. 
3rd Floor, Litho House 
SA Dover Road 
Randburg, South Africa 
Phone 27 11 789 391 O 
Telex 960 426392 
FAX 27 11 789 3913 

SPAIN 
Sagitron 
c/o Corazon de Maria, 80-82 
28002 Madrid, Spain 
Phone 416 90 42 
Telex (831) 43819 
FAX 3414158652 

SWEDEN 
Computer Press 
Box893 
S-85124 Sundsvall, Sweden 
Phone 46 60 150475 
Telex (854) 71355 
FAX 46 60 151413 

SWITZERLAND 
W. Stolz AG 

KOREA Taefernstrasse 15 
Tae Lim Corporation CH5405 Baden-Daettwil, 
16-1, 2-KA, Han Garg-Fb, YollJ San-ku Switzerland · 
Sunin~Gl\21-00rg,2ndA.#2216 Phone 056 840151 
Seoul, Korea Telex (845) 82508A 
Phone 02-702-6300 FAX 41 56 831963 
FAX 02-719-3011 

MEXICO 
Dicopel 
Tochtli 368 Fracc 
Ind. San Antonio 
C.P. 02760 Mexico D.F. 
Phone 561-32-11 
Telex (383) 1773790 
FAX 561 12 79 

NEW ZEALAND 
AWA New Zealand Limited 
Wineera Drive, Porirua 
Private Bag, Porirua 
Wellington, New Zealand 
Phone 04-370-159 
FAX 04-374-201 

NORWAY 
Fagbokservice A.S. 
Ekebergveien, 130B 
1178 Oslo 11, Norway 
Box 94, Bekkelagshogda 
Phone(02)282237 
FAX 47 2 28 70 29 

SAUDI ARABIA 
Mejdaf Est. 
P.O. Box 2002 
Riyadh 11451, Saudi Arabia 
Phone 4013206 
Telex 928 202787 
FAX 9661 4055112 

TAIWAN 
Mitronics International Corp. 
7FNo. 696 
Tung Hua S. Road 
Taipei, Taiwan, R.0.C. 
Phone(02)7097626 
Telex 12621 MITRONIC 
FAX (02) 7553394 



Hearst 
E . . ngineenng 
Software 

ICMASD ... IC Alternate 
Source Directory 
The all new 1991 version of the world famous 

Alternate Source Directory is now available in floppy disk form 
for your IBM XT & AT and 100% compatible personal computer with hard drive. 

The 1991 ICMASD contains the more than 180,000 listings that appear in the 
Alternate Source Directory Section contained in Volume Two of the printed version of 
the 1991 IC Master ... plus additional discontinued parts. The database includes 
complete vendor addresses and phone numbers. 

You can personalize the ICMASD for your application. The program allows you to 
add comments, up to 20 digits long, to each listing. These comments can be part 
numbers, prices, or any information specific to your needs. You may also add, delete 
and/or discontinue devices! 

For greater flexibility the base number search feature enables you to access parts by 
base number, i.e.,the device number stripped of prefixes and suffixes. You don't need 
to know the manufactures codes to call up any of the alternates to these devices. 

The 1991 ICMASD is fast, convenient and very user friendly! 

Complete program documentation is included. When ordering, be sure to specify if 
you want the 1991 ICMASD on three, double-sided, double-density disks OR on one 
high-density disk. 

For immediate delivery you can order the 1991 ICMASD at $179.50* simply by 
charging your Visa or MasterCard credit card. To place your order or for more 
information, call or write: 

Marie Botta 
Hearst Business Communications 
645 Stewart Avenue 
Garden City, New York 11530 
516-227-1314 • Fax: 516-227-1901 

* Please add sales tax in NY, MA, IL, and CA Prices valid in USA only. 



eem/electronic enuineers master 

If you don't have your own EEM/ELECTRONIC ENGINEERS MASTER catalog, 
you can obtain your own copy by ordering now. Write for your copy or order by tele
phone as described below. 

}:EM is the world's most comprehensive and authoritative catalog of electronic prod
ucts. With over 4,200 pages of technical data from over 1,000 manufacturers, you can 
find the product you need, when you need it, with a minimum of time and effort. 

Organized in four separate and "stand alone" volumes, EEM can save you countless 
hours of search time and - like no other reference in the industry - insure that you find 
the right product for the job. 

ORDER YOUR 
COPY NOW 

THE FOUR VOLUME SET CONTAINS: 
VOLUME A - Electronic Components 

VOLUME B -Electromechanical, 
Electro-optical, & Military 
Components 

VOLUME C - Interconnections, 
Packaging, & Hardware 

VOLUMED - Power Sources, 
Instrumentation, Computer 
Products, & Equipment 

IT'S EASY TO ORDER: 
You can order EEM simply by charging it to 
your Visa or Master Card credit card. To 
place your order call now: (516) 227-1300. 

Or mail your purchase order to: 
EEM/Hearst Business Communications 
645 Stewart Avenue 
Garden City, NY USA 11530 
Att: Marie Botta · 



IS THIS A 
BORROWED 

COPY 

Avoid the hassle and order your own per
sonal three-volume set of IC MASTER. 
It's the surest way to simplify your IC 
selection efforts. 

Only IC MASTER allows you to examine 
and compare the specifications, relative 
strengths, and weaknesses of all devices 
in serious contention for your application. 
And only IC MASTER brings you actual 
manufacturers' data sheets, allowing 
you to make complete and definitive 
device selections. 

You can order IC MASTER simply by . 
charging it to your VISA or MasterCard 
credit card. To place your order call 
Marie Botta at (516) 227-1314. 





eem /electronic enuineers master 

If you don't have your own EEM/ELECTRONIC ENGINEERS MASTER catalog, 
you can obtain your own copy by ordering now. Write for your copy or order by tele
phone as described below. 

EEM is the world's most comprehensive and authoritative catalog of electronic prod
ucts. With over 4,200 pages of technical data from over 1,000 manufacturers, you can 
find the product you need, when you need it, with a minimum of time and effort. 

Organized in four separate and "stand alone" volumes, EEM can save you countless 
·hours of search time and - like no other reference in the industry - insure that you find 
the right product for the job. 

ORDER YOUR 
COPY NOW 

THE FOUR VOLUME SET CONTAINS: 
VOLUME A - Electronic Components 

VOLUME B - Electromechanical, 
Electro-optical, & Military 
Components 

VOLUME C - Interconnections, 
Packaging, & Hardware 

VOLUMED - Power Sources, 
Instrumentation, Computer 
Products, & Equipment 

IT'S EASY TO ORDER: 
You can order EEM simply by charging it to 
your Visa or Master Card credit card. To 
place your order call now: (516) 227-1300. 

Or mail your purchase order to: 
EEM/Hearst Business Communications 
645 Stewart Avenue 
Garden City, NY USA 11530 
Att: Marie Botta 
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