
















































































































































































































































































































SYSTEM SH OW C ASE I 

FULLY INTEGRATED, RACK MOUNT AND 
RUGGED SUN SPARC WORK STATION 

STANDARD FEATURES INCLUDE: 
• SPARK ENGINE 2 CPU WrTH 16MB RAM 
• 2 107MB HARD DISK, 150M8 TAPE DRIVE 
• 644MB CDROM , REMOVABLE HARD DISK 

• 1.44MB FLOPPY, 2 RS-232 ANDS BUS PORTS 
• SCSl-2 AND ETHERNET INTERFACE 
• 16 INCH RACK MOUNT COLOR MONITOR 

• KEYBOARD, MOUSE AND SunOS 4.1 
FOR CUSTOM CONFIGURATIONS AND FURTHER DETAILS 

CONTACT 181 SYSTEMS INC. 
6842 NW 20th AVE, FT. LAUDERDALE, FL 33309 

305-978-9225 FAX: 305-978-9226 

CIRCLE NO. 175 

•Quick pulse pgms. eight 1 Mbit EPROMs in 40 sec. 
•Stand-alone or PC-driven •1 Megabit of DRAM 
•RS-232, parallel in & out ports •Made in U.S.A. 
•Binary, Intel hex. & Motorola S formats •A9 ldenhf1er 
•100 user-definable macros •2 year warranty 
•Information, call (916) 924-8037 •Single pgmr S550 

NEEDHAM'S ELECTRONICS 
4539 Orange Grove Ave. • Sacramento, CA 95841 

- (M·F, 8-5 PST) ::E 
CIRCLE NO. 178 

QUICK-TURN 
PC BOARDS 
INSTANT QVOTES 

1-800-234-1556 
(After Hours (602) 377-7319) 

Single/Double Sided/Multi-Layer 
Gerber Input / Floppy or Modem 

.•. 

AVANTI CIRCUITS, INC. 
Gl 17650 North 25th Avenue 

Phoenix. Arizona 85023 

(602) 863-7729 & 234-1556 
Fax (602) 375-1909 

BBS/Modem (602) 234-1737 

CIRCLE NO. 181 

INDUSTRIAL PASSIVE BACKPLANES 
PC/AT/ISA 

. . . . . 
•tuu.,t•u 

c ............ . 

• Available in 3 to 20 Slot Configurations 
User Selectable " Tri- Mode" BUS Termination 
Multiple Power Connection Alternatives 
Industry Compatible Mounting Holes 
Solid State 5 V Keyboard Power Protection 
Minimum 4 Layer FR4 / 94V UL Construction 
Optional Power Good Circuitry On Board 

• Multi-Processor 18 and 20 Slot Backplanes 
User Selectable Segmentation 

• c.uswm Design Capability !Hit 
• L1fet1me Warranty , 
• Made in USA eJ . 

1729 Little Orchrd St .. S1n Jose, CA 95125 
Phone 408-971-0910 FAX 408-971-0763 

CIRCLE NO. 176 

USE OUR REAOY TO OROER EXPERTISE IN: 
ANA LOG AND MIXED SI GNAL 

ANA LOG-DIGITA L INTEG RATED 
CIRCWT DESIGN, DEVELOPMENT 
TESTING AND M A NUFA CTURING . 

TO: 
•Reduce Costs • Safeguard Your R&D ln veshnent 

• Increase Re liability • Enhance Product Image 
•Increase Manufa cturab ility 

TECHNOLOGIES VOLTAGE!CURRENT/FREOUENCY CAPAB/LfTY 
CMOS Technology Voltage : 1.5 to 500 Volts 
BIPOLAR Technology Current : 10DnA to 5 Amps 
BiCMOS Technology Freqency: DC to 1 Ghz 

APPLICATIONS SERVEO 
POWER ELECTRONICS TELECOMMUNICATIONS SIGNAL PROCESSING 
CONTROL CIRCUITS FILTERS INSTRUMENTATION OATA ACQUISITION 

COMPUTER PERIPHERALS OATA TRANSMISSION INTERFACE 

FEATURES 
STANOARO PRODUCTS BREADBOARD PARTS STANDARD CELL LIBRARIES 

ANALOG ARRAYS ANALOG·OIGITAL ARRAYS LOW COST PROTOYPING 
CONSULTATIVE ASSISTANCE ONE STOP SHOPPING SYSTEMS EXPERTISE 

SPG 
SIGNAL PROCESSING GROUP 
401 N. Alma School Rd., M .S .#9, 
Chandler, AZ 85224 
Ph: (602) 786-1197 Fax: (602) 821-2472 

CIRCLE NO. 177 

VME "HOT HARDWARE" FROM MATRIX 

The DSM (Data Storage Module) for 
high-performance real-time systems. 
• 2-slot mass storage solution 
• Self-conta ined, no external wiring 
• Integrated VMEbus disk drive con troller 
• Floppy or SCSI drives or combination of both 
• Up to 200 Mbytes of data 

•ii CORPORATION 

The DB-PCOMM high-speed 32-bit 
Parallel Communications Module. 
• Data transfer rates above 30 Mbytes/sec 
• VSB interface data pa th 
• Synchronous or asynchronous data transfers 
• OMA controller ma nages continuous, 

random, and block transfers 

1203 New I lope Road , Ra leigh, NC 27610 
Phone: (800) 848-2330, FAX : (919) 231-8001 

CIRCLE NO. 180 

ORCAD OFFERS 
DESIGN POWER FOR 

DOS AND UNIX USERS 
Our DOS-based Schematic Design 
Tools are known fo r be ing the best 
price/performance value in the EDA 
industry. With the introduction of 
OrCAD's new line of UN IX® based 
products fo r the Sun SPARCstation™, 
OrCAD defines a new standard fo r 
ease-of-use, power, and value. Call 
(503) 690-9881 for information. 

OrCAD®M 
CIRCLE NO. 182 

CMOS 186 
Single Board Compuler 

Runs C or QuickBAS/C'" Programs 
Powerful 16-bit compute1 directly executes 
EPROM's containing any C or BASIC .EXE me. 
NO LOCATORS! Software includes multi-tasking. 
multi-drop comm, PIO control, OPTOMUX.'" 

• 10, 12, 16MHz80Cl86 
• CMOS design 
• 512KRAM 
• 384KEPROM 
• STD BUS Expansion 
• COM I RS232/485 
• COM2, LPTI 
• RTC Avail 
• BOC 187 Avail 
• OEM discounts 

'b. MICRO/SYS 
3447 Ocean View, Glendale, CA 91 208 

(818) 244-4600 FAX (818) 244-4246 

CIRCLE NO. 183 
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SYSTEM SHOWCASE 
357 MHz 14-Pin 
Clock Oscillator 

Connor-Winfield Corp. 
announces literature on a 
new lineofh igh frequency 
ECL Logic clock osci ll a­
tors. The ECLB Series 

oscillator covers the high frequency range of 8 M Hz-360 
M Hz. A V A IL A BLE OW IN A 14-PIN D IP. Literature 
for a double D IP version w ith frequencies 10 500 M Hz is 
also available. Frequencies to 90 M Hz are now available 
w ith V oltage Control function (mode l EV53 series). 
Contact Barney Ill for details. 

Additional speci fications li sted below: 
M odel ECLB 
Package : 14-pin DI P 
Frequency: 8 MHz lo 360 M Hz 

Supply -5.2 or -4.5 Vdc 

Connor-Winfield Corporation 
1865 Selmarten Road 
Aurora, IL 60505 
PH: (708) 851-4722 FAX: (708) 851 -5040 

CIRCLE NO. 184 

T-10 UNIVERSAL PROGRAMMER 

EPROM • PLO • Bipolar PROM 
• BuilHn LCC & SMT ZIF sockets lo 44 pins 
• Individual pin driving 
• Point & shoot menus. with MOUSE support 
• Device updates on disk & BBS 
• Built-in margin testing 
• Vector testing 
• User defmable test parameters 
• Full screen editing in 21 formats 
• lntelhgent 1dent1f1er 

SUNRISE ELECTRONICS, INC. 
524 S. Vermont Ave. • Glendora, CA 917 40 

(818) 914-1926 
CIRCLE NO. 187 

ZSO STD USERS! 
Cost Effective Upgrade 
Clock Speeds to 1 O MHz 

1 Mbyte On-board Memory 
Increase your system performance and 
reliabll ltv while reducing your costs by replacing 
three of the existing cards in your system wilh 
one SUperintegrated ZSO Card from Zwicl< 
Systems. 
A Superlntegrated Card In your system 
protects your software investment, requiring 
only minor changes to your mature ZSO code. 
You can increase your processing performance 
by up to 300 percent In a mailer of days! 
Approximatly 35 % of each Superlntegrated 
Card has been reserved for custom 110 
functions Including AJD, DIA, Industrial 110 , 
Parallel Ports. Serial Ports, Fax and Data 
Modems or almost any other form of 1/0 that 
you are currently using. 
Call or Fax loday for complete Information on 
this exciting new line of Superlntegrated Cards 
and upgrade your system the easy wayl 

ZWICK SYSTEMS INC. 
Tel 613·726-13n, Fax 613-726-1902 

CIRCLE NO. 189 
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FINALLY 
One tool to satisfy all your 
firmware development needs 

PROMO~ll:: is a universal system. 
•Develops code for any microprocessor 
•Complete, real time, source level debugging 
•Host software for DOS, Unix, Mac, VMS 
•Non intrusive on your target system 
•Simply plugs into any ROM socket 

PROMO~ll;; also supports Turbo Debugger, 
C_thru_ROM, FreeForm, GOB, and more. 

PROMO(C;ll:: 
... the affordable solu tion. 

EISI
Grammar 
Engine 
Inc. 

TEL: (614)471 -1113 
West: (415)750--0219 
FAX: (614)475-6871 

CIRCLE NO. 185 

sex ANALOG 1/0 
GET A COMPETITIVE EDGE! 

Density - up lo 16ND inputs& 8 D/ Aoulputson one 
single width card. Speed - throughput rates up to 59 kHz . 
Intelligence · many preprogrammed modes. Input tilters. 
prog. gain amps. sample-holds. FIFO l/O buffers & many 
other feat ures too numerous to mention here. 

ROBOTROLCORP 
925 W. San Martin Ave, PO Box 990 

San Martin, CA 95046 
(408) 683-2000 

CIRCLE NO. 186 

II FUZZY LOGIC 11 

REPRINTS 

Last year our March special report on 
Fuzzy Logic generated over 4, 100 
reader inquiries and the April 1992 
Fuzzy Logic report is already poised 
to generate an even higher number of 
inquiries! Reprints of the April 
article are available now-quanti­
ties of 100 or less are $1 .00 each, quan­
tities over 100 are .75 each . To order, 
call Patti Kenney at (508) 392-2124. 

COMPUTIR 
DISIGN 
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I LETTERS 

LETTERS, COVERS & OTHER DIVERSIONS 

THIS MONTH'S COVER: 
The PC and compatibles have be­
come powerful CAE I CAD platforms 
and there's a wealth of software 
packages available to designers. The 
cover highlights a few, but we've 
thrown in a couple of ringers. Can 
you find them? 

In the March 1992 issue of Com­
puter Design , your Special Report by 
Jeffrey Child refers to Step Engineer­
ing's Express emulator in a very un­
favorable light. A customer is refer­
enced criticizing the user interface, 
and a comment is made about a Win­
dows front-end that ameliorates the 
problem. The reporting infers that 
this statement is representative of 
Step's machine, and erroneously in­
fers that our Windows front-end is a 
mere replacement for Exmon, which 
is a Nindy-like interface, familiar to 
many designers using Intel parts. 

In fact, the reference to Peerless 
as a typical customer is pretty far 
afield. Peerless was an early adopter 

This debugger uses Microsoft Win­
dows as a GUI. This is a much more 
capable product than just an emula­
tor front-end. It provides the full 
functionality of a source-level de­
bugger-steps a C line at a time; 
sets software breakpoints symboli­
cally; displays source code; spawns 
a watch window for looking at pro­
gram variables, arrays and struc­
tures in native or alternative for­
mats; displays registers at each 
breakpoint; shows stack informa­
tion, source code scoping and much 
more. Its just like the most compet­
itive debuggers on the market. 

It has taken a while to round out 
a state-of-the-art emulator running 
at 40 MHz, providing full-feature 
capabilities for a superscalar, cache­
based, 32-bit architecture. Step has 
been supporting these designs from 
the beginning, and continues to ex­
pand its products to provide increas­
ing levels of productivity. 

Peerless had special needs , was 
an early adopter of the chip and 

emulator, did not take advantage of 
upgrade opportunities, and hadn't 
used the emulator for over one year 
from the time of publication of the 
article. Couching its input as a typ­
ical response, and not allowing Step 
to respond in the report, did not 
follow through on the 'when,"where' 
and 'why' of the reporting process. 
The result has been an unfair repre­
sentation of Step and Step products. 

Kerry W. Pike 
Director of marketing 

Step Engineering 

[The Editor-in-Chief replies.] In 
an effort to break the one-way flow 
of communication-from vendor to 
reader-that has traditionally char­
acterized electronics design publica­
tions, we began abou t a year ago to 
aggressively pursue input from de­
signers, users and readers of Com­
puter Design. Our editors now 
routinely talk to several users for 
each article they do, choosing them 

ofi960CA architecture, using the B- !--------------------------------' 
step version of the part. In addition, 
the early work with the Express em-
ulator was done using an early beta 
version of the machine. The com-
pany also found it feasible to buy a 
second unit within 90 days ofreceiv­
ing the beta loaner, since it was the 
only emulation equipment available 
from July 1990 to about June 1991. 

Peerless was also working with 
early silicon, and much of the chip­
emulator interface wasn't fully de­
bugged. The combination of non­
working target, an early version of 
Express and an early revision of the 
chip made progress slower than 
might be expected compared to us­
ing a mature part and mature sup­
port of a relatively new architecture. 

Two of the functions that the Ex­
press performed and still provides 
are an execution history with the 
cache turned on and the ability to 
set a hardware breakpoint on a 
cached instruction. These functions 
were a leap forward from anything 
else available. The price for these 
first units was below $15 ,000, ac­
counting for the skinny feature set 
and the cryptic user interface. 

Peerless stopped using the Ex­
press somewhere around November 
or December of 1990. 

In March 1991, Step began shipping 
an integrated source-level debugger, 
SDBug, with its Express products. 

Contact-free soldering 
and de-soldering 

Of SMD, DIP and pin grid components and 
connectors in a matter of seconds with the 
Leister-Labor "S" hot-air tool. Electronic 
control of temperature and air supply, ESD safe. 
Over 400 special nozzles available. 

Ask for free brochure UW 154 

Brian R. White Co., Inc. , 3 13 Henry Station Road 
Ukiah , CA 95482 phone: (707) 462-9795 
Farmingdale , NJ 07727 phone: (908) 938-2700 

CIRCLE NO. 76 
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CI-VME40 
FAST ACCESS TIMES 
20na READ/WRITE BLOCK CYCLE 
FAST CYCLE TIMES 
83/62NS READ/WRITE BLOCK CYCLE 
VERSATILE CONFIGURATIONS 
4, 8, 16, 32 or 64MB In one 6U slot 

VERSATILE ADDRESSING 
Addressable in 24 or 32 bit through 

4 Gigabytes 

Memory start and end addresses 

selectable on 256kb boundaries 

VMENSB configured Independently 

RELIABLE 
VME Revision C.1 Compatibility 

LIFETIME WARRANTY 

OTHER QUALl1Y VMEbus 
MEMORIES AVAILABLE ARE: 

THE Cl-VMEmory 
LOW-COST VMEbus BYTE 

PARITY MEMORY with 4, 8, or 
16MB in one 6U VMEbus slot 

THE Cl-VSB EDC 
Dual-port VMEbusNSB memory 
with Error Detection and Correction, 
single-bit error detection/correction, 
double-bit error detection, 4MB up 
to 64MB in one VMEbusNSB slot 

Chrislin Industries, Inc. 
31312 Via Colinas, Suite 108 

Westlake Village, CA 91362 

TEL: (818) 991 -2254 FAX: (818) 991-3490 

CALL TOLL FREE: (800) 468-0736 

CIRCLE NO. 77 

LETTERS, COVERS & OTHER DIVERSIONS 

from names given to us by vendors, 
from our subscriber list and by cal­
ling companies that they believe 
might be users of the technology or 
products that are the focus of an 
article. It's obvious that an editor 
can't conduct a comprehensive user 
survey for every article he or she is 
writing and so tries to determine, 
during the interview, whether the 
user is knowledgeable and ex­
perienced enough to speak with 
authority. Even though the user may 
be knowledgeable and experienced, 
as was the case with Peerless, there's 
still a chance that his or her views 
may not be typical for a variety of 
reasons; the reasons here were that 
the experiences being related were a 
special case, and even worse, were 
badly out of date. That Jeff failed to 
uncover these two important facts 
was an oversight for which he has 
been duly chastised, and for which 
both Jeff and I apologize. 

From the day we began to gather 
input from users and readers we 
knew that we'd run into problems if 
the comments, observations and 
assessments we received from users 
were negative and potentially 
damaging to a vendor or supplier. We 
believe, however, that user input is so 
important that we can't let this deter 
us. To minimize these problems in 
the future, every Computer Design 
editor will give any vendor or sup­
plier whose product(s) may be cast in 
an unfavorable light the opportunity 
to respond to what's been said. If we 
believe a user's comments are valid, 
we're going to publish them. We'll try, 
whenever possible, to balance those 
comments with the vendor's reponse 
and let the reader decide where the 
truth lies. 

I am flattered that you [Steve 
Ohr] would propose to put me on a 
chip--or a wafer, or a platter, or a 
pedestal. But I think you are propos­
ing too ambitious a plan when you 
want to distill down my wisdom and 
try to use it without me (see "CAE 
tools for analog: just interesting or 
essential?", Computer Design, 
March 1992, p 131). I don't think it's 
really feasible to take any experi­
enced person, and take all his ideas, 
and then say that you can use that 
knowledge in a computer, to be as 
smart as he is. Isn't that what the 
expert systems have proposed to do? 
I think they are not overwhelming 

successes. I think you need intelli­
gent people to interpret and adapt 
good ideas. 

For example, I have written a 
book on troubleshooting analog cir­
cuits, Troubleshooting Analog Cir­
cuits (Butterworth-Heinemann). I 
spilled out in this book all of the good 
ideas that I and my friends had­
how to solve (or, better yet, avoid) 
problems with linear circuits. For a 
mere $35.00 or so, you, too, can take 
advantage of this wisdom. But I 
don't think you can just put that 
book in a computer, and let the com­
puter do the job. You need intelligent 
engineers and technicians to ask the 
right questions and measure the 
right data before you can even tell 
which part of the book may be help­
ful. Requiring a computer to do all 
the work is not going in the right 
direction. 

Human judgment and experience 
are the necessary ingredients, ei­
ther to solve a problem and get out 
of trouble or to design a circuit that 
just works and does not get you in 
trouble in the first place. I agree that 
computers can be useful tools to help 
a wise designer, but when they take 
their own steering wheels and try to 
drive themselves, they often crash 
and burn. So I think that kidnap­
ping Bob Pease is not likely to be a 
profitable deal, but using the cir­
cuits he has designed, is likely to 
be .... 

Robert A. Pease 
Staff Scientist 

National Semiconductor 

In the design of a computer, the 
most admirable innovation and skill 
is displayed in hiding its power 
switch in a different and most unex­
pected location. 

Nick Atakkaan 
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intel. 
Access in 
Europe 

Microelectronics 
Components 

Boards 
Systems 

EUROPEAN SALES OFFICES 

FINLAND ITALY 

Intel Finland OY Intel Corporation Italia S.p.A. 
Ruosilantie 2 Milanofiori Palazzo E 
00390 Helsinki 20090 Assago 
Tel.: (358) 0544 644 Tel. : (39) (02) 89 20 09 50 
Fax: (358) 0544 030 Fax: (39) (02) 349 84 64 
Telex: 123 332 Telex : 341 286 

FRANCE SPAIN 

Intel Corporation S.A.R.L. Intel Iberia SA 
1, rue Edison - BP 303 Zubaran , 28 
78054 St.Quentin-en- 28010 Madrid 
Yvelines Cedex Tel. : (34) 1 308 25 52 
Tel.. (33) (1) 3057 7000 Fax: (34) 141075 70 
Fax: (33) (1) 3064 6032 Telex : 468 BO 
Telex: 699 016 

UNITED KINGDOM 
SWEDEN 

Intel Sweden A.B. 
Intel Corporation (U .K.) Ltd. Dalvagen 24 
Pipers Way 17136 Solna 
Swindon Wilts SN3 1 RJ Tel.: (46) 8 734 01 00 
Tel.. (44) (0793) 69 60 00 Fax: (46) 8 27 80 85 
Fax: (44) (0793) 64 14 40 Telex : 122 61 
Telex: 444 447/8 

NETHERLANDS 
GERMANY 

Intel GmbH 
Intel Semiconductor B.V. Dornacher Strasse 1 
Postbus 84130 8016 Feldkirchen 
3009 CC Rotterdam Tel.: (49) 089 90 992-0 
Tel. : (31) 10 4071111 Fax : (49) 089 90 439 48 
Fax: (31) 10 455 46 88 Telex: 5-23177 
Telex: 222 83 

Intel GmbH 

ISRAEL 
Wandersmannstr. 64 
6200 Wiesbaden-Erbenhe1m 
Tel. : (49) 0611 97 70 3-0 

Intel Semiconductor Ltd. Fax: (49) 0611 9 77 03 30 
At1dim Industrial Park· 
Neve Sharet Intel GmbH 
P.O. Box 43202 Zettachring 1 OA 
Tel-Aviv 61430 7000 Stuttgart 80 
Tel.: (972) 03 49 80 80 Tel.: (49) 0711 72 87-280 
Fax: (972) 03 49 18 70 Fax : (49) 07117280 137 
Telex: 371215 Telex : 7-254 826 
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The Advantage 
in Single Board 

Computers 
TRENTON PROCESSORS 

Trenton delivers the perfect match for 
your Industrial and Instrumentation pro­
cessor requirements with a wide selec­
tion of ISA compatible Single Board 
Computers. Put an end to compatibility 
problems and get your product to mar­
ket on time using a proven Trenton Pro­
cessor. 

Trenton manufactures a complete family 
of Engine Card and Full Feature proces­
sors. Engine Cards feature CPU and 
memory allowing flexibility in configur­
ing high performance peripherals. Full 
feature processors add standard PC/ AT 
peripheral ports including serial, parallel, 
floppy and IDE for a single slot solution. 

All Trenton Processors are designed for 
ease of system integration with features 
such as added :filtering for FCC approval, 
enhanced bus drive capability for large 
backplanes, and comprehensive BIOS 
setup utilities. 

Call TODAY for literature 

1 ·800-875-6031 
FAX 404·381 ·0048 

Trenton Terminals, Inc. 
3305 Breckinridge Blvd., Suite 100, 

Duluth, GA 30136 

Manufacturing quality products 
in the U.S. for 15 years. 
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NoMafter 
What the 
Application) 

SBEFits. 
Matching your high-speed data 

communications requirements with 
a quality supplier has never been 
easier. Whether you 're a manufacturer 
of mini/superminicomputers , work­
stations or high-performance data 
communications products, only SBE 
provides a perfect fit. 

Only SBE offers a complete line of 
intelligent high-performance com­
munications controllers for all major 
interface technologies: FDDI , Token 
Ring, Ethernet and High Speed Serial. 
Only SBE adds premium features , 
without a premium cost, for the best 
price/performance in the industry. 

Add integrated hardware/software 
solutions; availability in VMEbus, 
Multibus and SBus; plus legendary 
development assistance and continu­
ing product support. 

Discover how SBE's intelligent 
high-performance controllers can 
meet your LAN and WAN interface 
requirements. Turn to SBE today. 

For fast action, call: 1-800-347-COMM 
Germany: 0130-810588 

United Kingdom: 0800-378-234 

SBE, Inc., 2400 Bisso Lane, Concord, CA 94520 
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PLAY HARDBALL WITH THE COMPETITION. 
Call today for your free copy of the Cypress 1992 CMOS/Bi CMOS Dat.a Book. 
Get the handbook that's jammed full of the semiconductors you need to create 
winning product line-ups. Then, smoke the competition. 
FREE 1992 DATA BOOK HOTLINE: 1-800-858-181 O~ 
Ask for Dept (114. 
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