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Seventeen MIPS with a single
32-bit RISC chip. Sustained. 42,000
dhrystones. In CMOS. On the shelf.
Complete hardware and software
development support. Optimizing
| compilers. Assemblers. Debuggers.
| Industry standard operating systems.

Hardware development tools.

’ Documentation,
training and customer
support. Now.




A Surface Mount

Breakthro

First True Surface
Mount Wirewounds.
Low aspect ratio for easy
handling and stable
mounting. Mo tipping or
rolling. Field proven

for high speed automatic
placement.

Wraparound Terminals.
Hot solder dipped

copper provides maximum
solder bond area,
promotes efficient heat
transfer and eliminates
need for machine
orientation.
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Compatible Footprint.
1-watt model has same
footprint 112 X.337

as many standard

chip components.

Precision in

Minimum Space.
Reliable wirewound
element in molded
housing. Occupies up to
30% less space than
comparable axial

lead resistor.

Circle No. 1
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Dale WSC

Wirewound Resistors

Now you can have all the advantages of
wirewound resistance in a space-saving
package. Dale’s WSC is totally
compatible with standard surface
mounting technigues. It eliminates the
slowdowns and compromises of products
merely adapted for surface mounting.
You get a true SMD—designed from the
board up to combine fast, economical
assembly with low values, low TC's,
close tolerances and high power-to-size
ratios. It's the breakthrough you expect
from the industry leader in resistance
technology. Call your Dale representative
or Dale Electronics, Inc. 1122 23rd Street,
Columbus, NE 68601.

Phone (402) 564-3131.

SPECIFICATIONS

WSC-1 = 1-watt, 0.1Q - 2.38KQ
WSC-2 = 2-watts, .005Q - 10.4KQ
Tolerances: =.05% to £5%

TC/R: £20, 50, 90 PPM/°C depending
on value.

Dimensions:

WSC-1 = .250L x .150W x .110H and
WSC-2 = 4451 x .275W x .162H

Tape and Reel Packaging:

WSC-1 =16 mm and WSC-2 = 24 mm

DALE,

Dale Makes Your Basics Better




850,000 Components

ZERQO rejects!

PREM Magnetics

OUTSTANDING QU

We’ve been saying for a long time that Prem has low prices. We’re also very
proud of the high quality of our competitively-priced components.

Our sincere thanks to the IBM Corporation for recognizing the achievement of
our people in delivering over 850,000 linearity and width coils to IBM in 1987

without a single part being rejected.

Prem is honored to be the only electronics firm to receive this award for quality

in 1987.

- e e =

Roger Liston
President
PREM MAGNETICS, Inc.

CIRCLE NO. 2

PRI

MAGNETICS,
INCORPORATED

Send for our catalogs of standard
components, or information on our
custom products, today.

3521 North Chapel Hill Road
McHenry, IL 60050

(815) 385-2700

FAX (815) 385-8578



rugged plug-in

amplifiers

0 5 1.0 /|OOOMHZ from $/|3 (5to24qty)

Tough enough to meet full MIL-specs, capable of operating over a wide -55° to +100°C
temperature range, in a rugged package...that's Mini-Circuits' new MAN-amplifier series.
The MAN-amplifier's tiny package (only 0.4 by 0.8 by 0.25 in.) requires about the same
pc board area as a TO-8 and can take tougher punishment with leads that won't break
off. Models are unconditionally stable and available covering frequency ranges 0.5 to
500MHz and 0.5 to 1000MHz, and NF as low as 2.8dB.

Prices start at only $13.95, including screening, thermal shock -55°C to +100°C,
fine and gross leak, and burn-in for 96 hours at 100°C under normal operating
voltage and current.

Internally the MAN ampilifiers consist of two stages, including coupling capacitors.
A designer’s delight, with all components self-contained. Just connect to a dc
supply voltage and get up to 28dB gain with +9dBm output.

The new MAN-amplifier series...
another Mini-Circuits’ price/performance

breakthrough.
FREQ.
RANGE GAIN MAX. NF DC PWR PRICE
(MHz) dB OUT/PWRt dB 12V, $ ea
MODEL ftofy min flatnesstt dBm (typ) mA (5-24)
MAN-1 0.5-500 28 10 8 45 60 1395
MAN-2 0.5-1000 194 1.5 7 6.0 85 15.95
MAN-1LN  0.5-500 28 10 8 28 60 1595
OMAN-1HLN 10-500 10 08 18 37 70 15.95
* MAN-1AD 5-500 16 05 6 7.2 85 2495
t+tMidband 10f_tof,, , %+ 0.5dB 1+1dB Gain Compression ~ ©Case Height 0.3 In

Max input power (no damage) +15dBm; VSWR in/out 1.8:1 max
* Active Directivity 18db

finding new ways...
setting higher standards

[JMini-Circuits

A Division of Scientific Components Corporation
P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500
Fax (718) 332-4661 Domestic and International Telexes: 6852844 or 620156
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tiny SPDT switches

absorptive... reflective

dC tO 4 6 GHZ from$32 (124

Tough enough to pass stringent MIL-STD-883 tests, useable
from dc to 6GHz and smaller than most RF switches, Mini-Circuits’
hermetically-sealed (reflective) KSW-2-46 and (absorptive)
KSWA-2-46 offer a new, unexplored horizon of applications. Unlike
pin diode switches that become ineffective below 1MHz, these GaAs
switches can operate down to dc with control voltage as low as -5V,
at a blinding 2ns switching speed.

Despite its extremely tiny size, only 0.185 by 0.185 by 0.06 in., these
switches provide 50dB isolation (considerably higher than many larger
units) and insertion loss of only 1dB. The absorptive model KSWA-2-46

exhibits a typical VSWR of 1.5 in its “OFF" state over the entire frequency
range. These surface-mount units can be soldered to pc boards using
conventional assembly techniques. The KSW-2-46, priced at only $32.95,
and the KSWA-2-46, at $48.95, are the latest examples of components
from Mini-Circuits with unbeatable price/performance.

Connector versions, packaged in a 1.25 x 1.25 x 0.75 in. metal case,
contain five SMA connectors, including one at each control port to
maintain 3ns switching speed.

Switch fast...to Mini-Circuits’ GaAs switches.

SPECIFICATIONS

Pin Model KSW-2-46 KSWA-2-46
Connector Version ZFSW-2-46 ZFSWA-2-46
FREQ. RANGE dc-4.6 GHz dc-4.6 GHz
INSERT. LOSS (db) typ  max typ  max
dc-200MHz 09 151 08 1%
200-1000MHz 1.0 1.3 09 1.3
1-46GHz 1.3 7 15 26
ISOLATION (dB) typ min typ  min
dc-200MHz 60 50 60 50
200-1000MHz 45 40 50 40
1-46GHz 30 23 30 25
VSWR (typ) ON 131 13
OFF — 14
SW. SPEED (nsec)
rise or fall time 2(typ) 3(typ)
MAX RF INPUT
(bBm)
up to 500MHz +17 +17
finding new ways above 500MHz +27 +27
setting higher standards CONTROLVOLT. -5V on, OV off —5V on, OV off
Mlnl clrc |tS OPER/STORTEMP.  -55° t0 +125°C  -55° to +125°C
u PRICE (1-24) $32.95 $48.95
A Division of Scientific Components Corporation
P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 TEN e
Fax (718) 332-4661 Domestic and International Telexes: 6852844 or 620156
C 117 REV.D
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On the cover: PC-based logic analyzers
are assuming varied guises and offering a

(Photo courtesy John Fluke Mfy Co Inc)
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surprising vaviety of functions. See py 134.

SPECIAL ISSUE: TEST & MEASUREMENT

SPECIAL REPORT

PC-based logic analyzers 134
Logic analyzers that incorporate or depend on personal computers

have added a new twist to selecting the most appropriate instrument

for a specific application. No longer are performance and cost the only

1ssues you must consider—Dan Strassberyy, Associate Editor

DESIGN FEATURES
Stringent testing ensures immunity 161
to power-line disruptions

To be reliable, any equipment that uses mains power needs to pass
certain tests that prove it’s immune to power-line disturbances.

—Peter Green, Stratus Computer Inc

Designer’s Guide to dc/dc converters—Part 1 175
This article, part 1 of a 4-part series, demonstrates the design of the

ubiquitous 5- to £15V dc/dc converter.—Jim Williams and

Brian Huffinan, Linear Technology Corp

Designer’s Guide to PC-based 195
analog pc-board design—Part 1

Part 1 of this 2-part series helps you to evaluate PC-based, pe-board
design tools and presents a checklist of features desirable for analog
board design.—Kimberley F Quirk, Enginecring Services Group

Logic simulators exhibit different levels 213
of device characterization
When selecting a logic simulator, you need to evaluate a number of
criteria. One of the most important 1s the method that the simulator
uses to model devices and to characterize their performance.

—Richard S Gogesch, OrCAD Systems Corp

Design innovations make 225
1553 controller more flexible

Although MIL-STD-1553 bus controllers reduce overhead for com-
munication over an interface, they can result in I/0 boards that are
hard to adapt to different systems and sometimes difficult to test.
—Steven W Ruder, Westinghouse ILSD

Continued on page 7
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HP's new optically programmable SmartWand barcode
reader makes it easy to add barcode scanning capability to
most host systems.

The SmartWand reader cuts your design-in time to a
matter of hours. And it eliminates the need for extensive
decode and debug experience. All it takes is a bV serial inter-
face. Just plug in the wand and you're in business.

And since the wand does its own decoding, you can
easily program it to read seven different barcode symbol-
ogies. Or ask it to convert any of these codes to Code 39
for decoding by older systems.

Plus it works in intense artificial light, direct sun-
shine and rain. And it's available in special versions for
high- and low-resolution applications. All in a low-power
industrial-wand package with no footprint.

The SmartWand barcode reader’s price is easy to
read too. Under $250°in 100 quantities. To order, contact
your authorized HP distributor today. In the U.S.: Almac
Electronics, Hall-Mark, Hamilton/Avnet, or Schweber
In Canada: Hamilton/Avnet or Zentronics, Ltd.

[ 5acknno

Iea .

“U.S. list prices
CG08801
© Hewlett-Packard Company, 1988
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For test and measuvement software,
color graphics is here to stay (pg 59).

EDN magazine
now offers
Express Request,
a convenient way
to retrieve product
information by
phone. See the
Reader Service
Card 1n the front
for details on how
to use this free
service.

Expre55| | |||’
Request

TECHNOLOGY UPDATE

Test and measurement software offers 59
more than just another pretty interface

Vendors of test and measurement software are offering increasingly
sophisticated user interfaces for their products as they strive to make
more instruments that are both adaptable to computers and casy for
test engineers to use.—J D Mosley, Regional Editor

Dielectrically isolated ICs move into 81
high-performance applications

A wide range of high-performance analog ICs now use diclectric-
isolation techniques. Precision amplifiers, video circuits, analog
switches, circuits with high input voltages, and even analog ASICs
currently benefit from diclectric-isolation technology.

—Richard A Quinnell, Regional Editor

PRODUCT UPDATE

CPU card 97
STD Bus boards 98
Graphics terminal 100
16k x 4-bit static RAMs 102
STD single-board computer 106

DESIGN IDEAS

Serial port controls parallel device 245
Full adders form 7-input carry-save adder 246
Algorithm unrolls spectra 246
Single MACD performs IIR filtering 248
Circuit divides by 2 or 3 254

Continued on page 9
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—tihen (Count < 9) & Cir

elseCount := 0;

then Count := Count + 1

17 MILLION PLDS A MONTH
BEGIN WITH DATA 1/0.

No company supports as many
programmable logic devices as

Data I/0®—virtually every PLD on the
market. From design, to program-
ming and test, Data |/O is the industry
choice for PLD development tools.

UNIVERSAL SUPPORT FOR EVERY PLD
MANUFACTURER. \\e give you the
freedom to choose the right PLD

for your design—from any manufac-
turer. You can use our tools to design
and program all PLD architectures,
including PALs, FPLAs, PLEs and
EPLDs, and all technologies from
vertical-cell AIM, ECL, and CMOS

to bipolar. And you can pick any
package—DIP, PLCC, LCC or SOIC.

UNIVERSAL DESIGN TOOLS. ABEL™ 3.0,

Data I/O’s high-level design language,
lets you describe your design with
any combination of equations, state
diagrams, or truth tables. For multiple
PLD design, use the advanced logic
synthesis capabilities of GATES™

And for complete device testability,

Data |/0 Corporati
Data |I/0 Canada 6
Data |I/0 Europe V
Data I/0 Japan St

(0

1988 Data |/0 Corporation

PLDtest®is our universal tool for
automatic fault grading and test vec-
tor generation.

UNIVERSAL PROGRAMMING TOOLS.
The UniSite™ 40, our most sophisti-
cated programmer, handles all
devices—memory, logic, and
microcontrollers—in a single site.
The modular approach to logic
programming is the 29B with a

A (206) 867-6899/ Telex 15-216

5/ Telex 16616 DATIO NL

CIRCLE NO 24

LogicPak™. Or for portable conven-
ience, choose the 60A.

UNIVERSALLY APPROVED BY PLD
MANUFACTURERS. \\Vith Data I/O, you
can depend on the accuracy and reli-
ability of your programmed PLD. We
work with semiconductor manufac-
turers—Ilong before devices are
released—to develop, and obtain
approvals for, our programming
algorithms. So reliable support will
always be ready when you need it.

A CLOSER LOOK AT UNIVERSAL SUP-
PORT. Call us today for more informa-
tion about our complete line of PLD

Kallasd
DEMGNETRATION DNETTE
wah ko

development tools and
qualify for your FREE

copy of the ABEL 3.0
demonstration disk. Your ®
PLDs will be off to a better :
start and a faster finish.

1-800-247-5700
Ext. 317

DATA 1/0

Corporation
EDN October 13, 1988




Magazine
Edion__
Continued from page 7 October 13, 1988

VP/Publisher

Peter D Coley EDITORIAL 53
VP/Associate Publisher/Editorial Director . : ]

Roy Forsberg It’s time to make English the USA’s official language.

Editor
Jonathan Titus

Managing Editor NEW PRODUCTS

John S Haystead

Assistant Managing Editor s
e Mo Computers & Peripherals . R RET R s o= w20l
Special Projects Components & Power Supplies. ..o siivescnnsnssiscis ..281
ary Legg . .
Home D¥tioe Edftarial S Ipmegrated CIRCOIS s « v v o s sussysssvnemrmesrssssnsnmusys e 290
275 Washing%}gn7 )Sééﬁesvgg%n, MA 02158 Test & Measurement Instruments . .................... ...301
Torm Ormond, Senior Edior CAE & Software Development Tools .. .................... 31

Joanne Clay, Associate Editor
John A Gallant, Associate Editor
Clare Mansfield, Associate Editor IDOKI QG AHEAD 347

Michael C Markowitz, Associate Editor
Dave Pryce, Associate Editor 3 ! : 2 Y
Cynthia B Rettig, Associate Editor Contamination control crucial for IC manufacturers. . .Color-copier
Julie Anne Schofield, Associate Editor P . ¥ o
Charles Small, Associate. Edifor market to see $860M in revenues in 1992.
Dan Strassberg, Associate Editor
Anne Watson Swager, Associate Editor

Chris Terry, Associate Editor DEP ARTMEN | S

Christine McElvenny, Staff Editor
Helen McElwee, Staff Editor

Steven Paul, Senior Production Editor N W SRR A LGS 1 o rs (5 s oot o0 1.6 Ciat sl s s, s s e 0 o o, 9% % %% L 21
Editorial Field Offices News Breaks International . .. ....... ket DoAY SR i 24
Margery S Conner, Regional Editor e %
Los Osos, CA: (805) 528-0833 Signals & Noise ....... NI | i ve o 5 m 15 1 0 0 8wl 33
Doug Conner, Regional Editor
Los Os0s, GA: (805) 528-0865 Calcnda,r e 44
Steven H Leibson, Regional Editor IREadErs” (CHOICE 1.ix e v ol oo oins s SYRIRE TN L L4 ke, & ST NP PE 120
Boulder, CO: (303) 494-2233 Leadtime Index 126
3D Mosley, Regional Editor - AT Al i o s i T o AL A
Arlington, TX: (817) 465-4961 IETOEratiIle s o s « ¢ s ol s aunis Stansisbonstetelars o s /s s e eRas b e e w6k 327
Richard A Quinnell, Regional Editor e
San Jose. GA- (408) 2960868 Car.eer (OPDOETUNITICSE: 1 EEESE B e Bk b S MGHe o sats Soals, 3 334
David Shear, Regional Editor Business/Corporate Statt ., iRt v it s e e s 341

San Jose, CA: (408) 997-5452

Maury Wright, Regional Editor
San Diego, CA: (619) 748-6785

Peter Harold, European Editor
0603-630782

(St Francis House, Queens Rd,

Norwich, Norfolk NR1 3PN, UK)

Contributing Editors
Robert Pease, Bob Peterson,
Don Powers, Bill Travis
Editorial Services
Kathy Leonard, Office Manager
Loretta Curcio, Nancy Weiland
Art Staff
Ken Racicot, Senior Art Director
Chinsoo Chung, Associate Art Director
Cathy Filipski, Staff Artist
Production/Manufacturing Staff
William Tomaselli, Production Supervisor
Danielle M Biviano, Production Assistant
Deborah Hodin, Production Assistant
Diane Malone, Composition
Graphics Director
Norman Graf
VP/Production/Manufacturing
Wayne Hulitzky
Director of Production/Manufacturing
John R Sanders
Business Director
Deborah Virtue
Marketing Communications
Janice Molinari, Director
Anne Foley, Promotion Manager
Sara Morris, Promotion Assistant

Advertisers INAex . o i s snovvss s biones sy 1 e N W s 342

EDN October 13, 1988 9



10

“A MINDLESS MENACE OF NO
USE EXCEPT F g
HORSES AND SMAI.I. HII.DREN"

DETROIT BUSINESSMAN, 1907

The Bettmann Archive, Inc

EDN October 13, 1988



EDN October 13, 1988

“A
OF N

UESTIONABLE ADVANCE
PRACTICAL USE

I'LL STICK

WITH MY STANDARD SUPPLIERS”

DESIGN ENGINEER, 1988

People have always been a little skeptical about
giving up their old standards. And today, the same
thing is happening to INMOS Transputers.

Some system designers continue to use
traditional microprocessors from their same old
suppliers instead of capitalizing on the advantages
of Transputers. What they’re passing up is the
chance to use our T-800. The fastest 32-bit, single
chip, floating-point microprocessor available today.

And the T-800 is backed by a complete
family of products including the pin compatible T414
Transputer offering lower costs, 10 MIP performance
and .75M Whetstones. The 16-bit T212 is an ideal
high-performance controller and the M212 Disk
Processor combines disk control hardware and a
Transputer on a single chip to support both
Winchester and floppy disks.

For turbocharging your current system, our
Link Adaptor IC’s allow Transputers to be connected

INMOS, PO. Box 1600 Colorado Springs, Colorado 80935. Tel. 719-630-4000, Orange Coun

to other microprocessors and peripherals. The
C004 Link Switch makes the design of software
reconfigurable multiprocessor systems simple

and straightforward. And all Transputers are
manutfactured using a CMOS process on epitaxial
silicon for reduced power consumption and
latchup immunity.

While skeptical engineers still use standard
microprocessors or floating point chip sets,
Transputers are being utilized to create revolutionary
systems like NASA's retriever robot.

So take a close look at INMOS Transputer
products. You'll see why the ordinary microprocessor
is quickly becoming a thing of the past.

TRANSPUTER
@nmos

Minneapolis 612-932-7121, Dallas 214-490-9522, Boston 617-229-2550, Baltimore 301-995-6952, Atlanta 404-242-7444.

INMOS Transputer and IMS are trademarks of the INMOS Group of Companies

CIRCLE NO 25

714-957-6018, Santa Clara 408-727-7771, Denver 303-368-0561,
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The Best Tools

Now Experience Electronic Design
As It Was Meant To Be With

The New Digital VAXstation™ 3000
Series, And The Full Line Of Valid
CAE/CAD Software.

From Digital Equipment Corpora-
tion and Valid comes the ideal combination for Electronic
Design Automation. A dynamic system you need to tackle
todays critical design demands.

It all begins with the powerful new VAXstation 3000

Series of workstations from Digital. The VAXstation 3000
12

offers you incredible performance and high-speed graphics
in a package suited perfectly for Electronic Design.

Next comes the full line of Valid state-of-the-art soft-
ware to address even your toughest Design needs. Included
are tools for digital and analog design and analysis. As well
as design and analysis for ICs and PCBs. Plus documentation
and links to test, and mechanical CAE.

Digital and Valid are able to bring you this synergy
through the use of industry standards. Like the Ethernet™
network with DECnet” TCP/IP protocols, which let your
entire design team work together in unison. And VMS™

EDN October 13, 1988
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operating system that allows Valid software to run on all To find out how Electronic Design was truly meant to
VAXstations and VAX computers. be with customized application, hardware, networking and
Working together makes the difference. support services from industry leaders, call 1-800-821-9441

Digital and Valid products work cooperatively to (outside CA), or 408-432-9400 ext. 2311 (inside CA), or your
ensure that your people can work more productively, more nearest Digital or Valid Sales Office.
creatively, and more efficiently. This offers you the benefits
of a customized solution that integrates applications, hard-

! : iR T™ Cooperative
ware, netW()rklng, and Support Services — prOVIdl ng you Eﬂgﬂnan Marketing

Program

with a key competitive edge in meeting your engineering
de“gn needs ’Fhe rlght people \Vlth the rloht tOOIQ \’V()rklng © 1988 \:mdlugu Systems, Digital Ik]m»pmemIA_vr[nr:llu»n \;ll!’tlh a trademark of Valid Logic Systems. Digital logo, VAXstation
tog’ether I)l},ltdl V«.llld c].nd YOU :}:\”\rﬂ?‘t’;:\i(l ':{:,;:f:riw trademarks of Digital Equipment Corporation. Other brands or product names are trademarks of

EDN October 13, 1988 e Ui 13




With the right ASIC

Why shop around at different ASIC suppliers when you can get it all
from Fujitsu.

But wed rather you didn't think of us as just another ASIC supplier. Because,
frankly, we don't want to be your ASIC supplier. We want to be your ASIC partner.
The only one you'll ever need.

As the industrys most experienced volume producer of ASIC devices, we
can provide you with the broadest options in ASIC.

Like standard and compiled cells. Over 70 types of channeled and
channeless arrays. And 60 packages. All available now: All from one source.

You're also assured of the most advanced process and manufacturing
technologies in the industry. Such as high-speed, silicon-gate 3-layer metal
CMOS. Advanced ECL featuring 0.5 and 1.0 micron, 3-layer metal process. And a
robust LSTTL bipolar process and design.

We've even taken advantage of our expertise in bipolar and CMOS to
develop BiCMOS. A process marriage featuring high-performance ECL and high-
density CMOS.

All of which means you can always count on getting the optimum solution
to your VLSI needs. Whether you expand to larger gate counts or migrate from
arrays to standard cells.

Take packaging, for example. You can choose from PGAs or DIPs. Ceramic
or plastic. Through-hole and surface-mount. PLCCs and flatpacks. Even PGAs
and flatpacks with heatsinks. All designed, built and backed by Fujitsu.

As your ASIC partner, we expand your design team, providing you with
coast-to-coast technical resource centers, fully equipped with easy-to-use
design tools.

You also get ASIC sales and marketing support to help you smooth out all
the administrative wrinkles. Plus local training and technical support. And
twenty-four hour design facilities, so you can work whenever inspiration strikes.

It all adds up to just one name. Fujitsu. The one ASIC partner you
need. The only one you'll ever need. Which, after all, is everything an ASIC partner

should be.

| PSR
FUJITSU

FUJITSU MICROELECTRONICS, INC.
Everything an ASIC partner should be.
Fujitsu Microelectronics, Inc. - 3545 North First Street, San Jose, CA 95134-1804 - (408) 922-9000.
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If you want to increase
the value of your PWB real estate,
DuPont can help
you do it.

With VACREL" photopolymer film solder

mask. The material that enables you to reliably
encapsulate dense circuitry and tent via holes,
permitting more electrical functions in less PWB
real estate; to let you create higher density
PWBs than ever before.

Instead of placing vias and components
on separate areas of the board, you simply design
vias under the components. And because VACREL
tents the vias, solder stays only in the places
where you want it; you avoid bridging, shorts,
and contamination. It’s also easier to clean
under components.

In addition, you use less solder, minimizing
assembly weight, because you'’re only covering
connections. Hole-filling defects are also avoided.
The bottom line is VACREL can increase
assembly yields and cut manufacturing costs per
function allowing you to get the most from your
PWB real estate.

If you want more value out of your PWB
real estate, ask for VACREL photopolymer film
solder mask. It's the right material for PWB
designs. Just call DuPont at 1-800-237-4357.

Or write: DuPont Company, Room G-51176,
Wilmington, DE 19898.

DuPont Electronics

Share the power of our resources.
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CONTROL DAIA

JUST CHANGED
THE DISK DRIVE
INDUSTRY
FOR GOOD.

Control Data has just
created a new, separate
subsidiary call
Imprimis Technology
Incorporated. But you
can just call us Imprimis.
It means “in the first
lace” We think it fits—
ecause we are. And we
intend to remain there.
First in high-perform-
ance, high-capacity disk
drives. First in quality.
First in service and

customer satisfaction.
We introduced the
world’s first 200 mega-
byte disk drive in a
3V inch form factor:
the SWIFT™ WREN™
5% inch disk drives were
the first to break the sub-
20 millisecond seek time
barrier and they’re still
the fastest 5v4 inch drives
in the world. The SABRE™
8 inch disk drive was the
first drive of its size to

offer over 1,200 mega-
bytes of storage. And in
survey after survey of
the OEM drive business,
we ranked first in cus-
tomer service.

So, just because
we changed the name
doesn’t mean we're going
to change our ways.
We're going to stay the
world’s leading supplier
of OEM data storage
products.

IMPRIMIS

A Subsidiary of Control Data
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More Than 50,000 Good Reasons
To Attend Wescon/ss.

In addition to the most qualified

audience you can reach at any show of

its kind, Wescon gives you:

* More than 6,000 live product
demonstrations.

* More than 1,300 vendors.

12,000 factory experts and engineers.

* 36 idea-generating technical sessions.

* 11 incisive and problem-solving tutorials.

* Electronics Theater featuring state-of-
the-art developments.

And This Year, Wescon
Gives You More:

* New Automated Design Center.
* New Products and Technology

Achievement Awards. Wescon Is More Than An Event,
Wescon is an exciting, one-of-a-kind It Is An Investment!
opportunity where the engineer and the
people who will supply him congregate
for an exchange of new ideas and new Wescon/ss.
technologies. It is a place where new Nov. 15-17, 1988

ideas are introduced and design Anaheim Convention Center

problems are solved. Anaheim, California
j ’
There is no better event to enhance your To pre-register, fill out the form below, or for a

professional growth and technological Preview Program, call (800) 262-4208 in California
awareness than Wescon/88. or (800) 421-6816 outside California.

Pre-Registration Fee — $5.00 CIRGLE APPLICABLE BOXES
%scon / ® BA Computers AA_ SystemsDesign

6-90140 ] e crcuiesen

AC  Packaging. Prototype Design
AD  Production/Fabnicaton

8B Communications

BC Miitary/Aerospace
8D notve
BE Electronic Components, Devices

AE  Research/Development

1 zx IEEE Member Purchasing
[] zv ERA Member

zz Other Affiliation =~~~

BF Business Equipment

BG Medical AG _Engineering Management

AH  Administration. Management ]
81 Consulting/Education [a1 Tesingocioa

B4 Other _ AJ  Consulting; Education
AK__Other
AL CAD/CAE Toois; Systems
AM_ Computer Sotware

BH Consumer/Entertainment

INDUSTRIAL CLASSIFICATION
JOB FUNCTION (ONE ONLY)
')
1

Please PRINT as you
want shown on badge
Name |1 | | S [ [ B | 1 L] | 5o S S | VR Joosd i) merbondiy

FIRST OR INITIALS LAST

AN Electronic Components

Posmon-Telephoneilllllllllllll]'l_lll-illl_llllJ
AREA CODE NUMBER (OPTIONAL)

Comoany/Orgamzanonllui S (e R ) (D) WSS R (O CO | [ L DV [N S
PSR SRt OOl (S N NS (] N N S Y (N N [ A S Y N (N O O O 5 [ T R

DEPT or MIS

City;Sate, ZipGode 11 0 0 0 -1 0§ o4 p b o 1 ] BTSSR e i

STATE 2P CODE

AQ Electro-Mechanical Components

AP Production Equipment, Machinery

AQ Production Supples, Materials
AR  Consulting Services

A8 Fabricaton Services
AT Test Insp . Measurement Inst

AREAS OF MAIN PRODUCT INTEREST

AU Testing Systems
AV__ Other

208764
To receive your badge in advance, please complete this form and mail it along with your check to arrive NO LATER THAN October 28, 1988.

After October 28 the at-the-door fee applies. If you do not receive your badge prior to Wescon/88, check in at the advance registration counter
in the Anaheim Convention Center. NO ONE UNDER THE AGE OF 16 ADMITTED. No refunds after November 11, 1988.

MAIL TO: WESCON/88, P.O. BOX 54760, TERMINAL ANNEX, LOS ANGELES, CA 90054-0760. EDN101388
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IGBTs. The ,comparisons.

Compare Power The choice is now obvious when you

require both power and switching speed in
T your power systems. Insulated Gate Bipolar
2001 Do Transistors (IGBTs) offer both.
S 1000 Similar to Bipolar, IGBTs have high
m IGBT . A s 2
2 o conductivity with faster switching speeds
S MOSFET (tf=0.5uS typ). And like MOSFETs, IGBTs
o have high input impedance/high speed with
lower on-resistance (as low as 8m<).
e e So now, for applications like low-noise
CURRENT (A) inverters and servo-motor drives, there really
Compare Speed isn't any reason to compromise. The solution
you've been looking for is available: IGBT.
et The performance combination that doesn‘t
7' DARLINGTON make you give up one thing to get another.
3 N | et Leading the way, again, this time with
« the broadest line of IGBTs anywhere in the
5 world. Toshiba.
o MOSFET
10’ TOSHIBA AMERICA, INC.
Semiconductor Products Division
10° 10° 10° 10° 10’ 10°

SWITCHING SPEED (Hz)

Compare Selection

IGBT (Insulated Gate Bipolar Transistor) Selection Guide

CIRCUIT

SYMBOL

MAXIMUM RATING

Vees(V)

COLLECTOR CURRENT Ic (A)

15

25

50 100 150 200

300 400

BS

500

500

GT15H1011

MG15H1BS1

GT25H101t

MG25H1BS1

GT50G101t
(400V)

MG50H18S 1 | Mmc100H1BS!

GT15N1011
MG15N1BS1

MG25N1BS1

MG50N1BS1

600

us

1000

1200

500

MG25H2YS1

MG50H2YS1

MG75H2YS1 MG150H2YS1

600

MG100H2YS1

Ys

1000

MG1EN2YS1

1200

1400

Js

1000

MG25N2YS1

MG25N1JS1

MG50N2YS1

1G10
MG75N2YS1 MG100N2YS1

MG200H2YS1

28

500

MG50H1Z81

1000

-}
-
¥,

ES

Non Isolated Type TO-3P

MG25N1ZS1

Under Development

TOSHIBA AMERICA, INC., Semiconductor Products Division Headquarters, 9775 Toledo Way, Irvine, CA 92718 « (714) 455-2000. Regional Sales Offices:
Western Region, (714) 455 2000; Central Region, (312) 945-1500; Northeastern Region, (617) 272-4352; Southeastern Region, (404) 368-0203.
Distributed by: Marshall Industries, Cronin Electronics, General Components, Inc., Goold Electronics, ITT/Multicomponents » RAE Electronics (Canada only),
Image Electronics, Ital Electronics, JACO Electronics, Reptron Electronics, Sterling Electromcs and Western Microtechnology.
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NEWS BREAKS

EDITED BY JOANNE CLAY

GaAs 223V10 PLD ATTAINS 7.5-NSEC PROPAGATION DELAY

Circuit improvements and a drop to 0.7-pm effective transistor gate lengths
allowed Gazelle Microcircuits, Inc (Santa Clara, CA, (408) 982-0900) to chop 25% off
the propagation delay of the GARRV10, the company’s recently announced 10-nsec,
laser-programmed, GaAs PLD (see EDN, June 23, 1988, pg 95). The $37 (10,000)
GARRV10-7 sports a 7.5-nsec propagation delay and a 110-MHz max toggle frequency.
The firm expects the device to cost $16 (10,000) in 1990.—Steven H Leibson

DSP-BASED MICROCONTROLLER OFFERS 160-NSEC CYCLE TIME

The DSC320C14 microcontroller from Microchip Technology Inc (Chandler, AZ,
(602) 345-3287) combines 4k words of ROM, 256 words of RAM, and various I/O
signals with a DSP320C10 DSP wP core; it executes multiply-accumulate operations
in a single 160-nsec instruction cycle. The microcontroller’s on-chip features include
16 bit-selectable I/O lines, 15 internal/external interrupt inputs, and 1 nonmaskable
interrupt signal. The chip also includes four 16-bit general-purpose timers that
have 160-nsec resolution. An on-chip serial port operates at 6.4 MHz synchronously
or 400 kHz asynchronously. You can also configure the serial port to connect to the
Bitbus. The chip will be available in a 40-pin DIP, a 44-pin PLCC, and a 68-pin PLCC.
You can buy samples of the chips for $75; production quantities will be ready in
the first quarter of 1989. Texas Instruments will act as an alternate source for the
parts.—Maury Wright

SEDCO INKS PACTS WITH IBM AND SAE FOR DESIGNLIBS

Two recently announced agreements will assist pc-board designers in their jobs.
First, Standard Engineering Data Company (Sedco, Scotts Valley, CA, (408) 438-7885)
and Systems Effectiveness Associates Inc (SEA, Norwood, MA, (508) 76R-9252) have
agreed to jointly market their advanced-component libraries and analysis capabili-
ties. You can now obtain compatible libraries for pc-board design and thermal,
reliability, maintainability, and life-cycle analysis tasks. Sedco will provide compo-
nent data libraries, organized by manufacturer’s databook, for SEA’s thermal and
reliability programs. Second, Sedco announced that it’s been accepted in IBM’s Coop-
erative Software Program: IBM will offer Sedco’s DesignLib libraries to its customers
through the IBM sales organization. DesignLibs provide all the data necessary for
schematic capture, place and route, and interactive layout on IBM’s CBDS system.
Additionally, DesignLibs supports Computervision, Mentor Graphics, OrCAD, P-CAD,
Racal-Redac, and Zuken pc-board-design data formats.—Michael C Markowitz

ROM-BASED BIOS AND OPERATING SYSTEM RUN MS-DOS PROGRAMS

Award Software Inc (Los Gatos, CA, (408) 370-7979) has combined its BIOS (basic
I/0 system) ROM with an operating system to help system designers incorporate
MS-DOS compatibility in their products. You can obtain the ROS (ROM operating
system) package in two versions: One has both software components installed in a
ROM; the other has the BIOS in ROM and the operating system on a floppy disk. The
ROM version costs less than $100 (100), and the dual-media version costs less than
$80 (500). The ROS BIOS is derived from the company’s earlier BIOS products and
operating system, DR DOS from Digital Research Inc (Monterey, CA). It’s compatible
with Microsoft Corp’s (Redmond, WA) MS DOS 3.3. It also includes some enhance-
ments, such as support for disk partitions as large as 512M bytes and both file- and
record-level password protection.—Steven H Leibson
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NEWS BREAKS

AI DEVELOPMENT SOFTWARE ADDS WINDOWS AND GRAPHICS

The Goldworks II software package lets expert-system developers include win-
dows and graphics in their applications. This new version from Gold Hill Computers
(Cambridge, MA, (617) 621-3300) lets you build Al-based applications that interface
to conventional applications, spreadsheets, databases, and programming languages.
The program is available for use with Sun workstations, IBM PC-compatible comput-
ers, and Apple Macintosh II computers. The Goldworks II system architecture in-
cludes a menu interface, an external interface, and a developer’s interface with
hooks for Lisp, C, Lotus 1-2-3, dBase III, and Microsoft Windows. The knowledge
base uses frames to represent problems, forward- and backward-chaining rules for
reasoning, and object-oriented programming for dividing large problems into man-
ageable subsets. You also get a rule editor, a Multiple Assertion Representation
System (Mars) inference engine, and the ability to browse through a graphical repre-
sentation of your expert system as you develop it. For those who have Goldworks
1.1 and a current service contract, the upgrade to Goldworks II is free. For Goldworks
1.1 owners who don’t have a service contract, the upgrade costs $1000. New custom-

ers pay $7500 for the first copy; the price drops to $5995 for two copies and $4995
for three copies.—dJ D Mosley

VIDEO-CONTROLLER BOARD DRIVES FOUR EGA MONITORS AT ONCE

The $1495 4-On-The-Floor EGA video-controller card from STB Systems Inc
(Richardson, TX, 75081, (R14) 234-8750) plugs into one IBM PC slot and drives as
many as four independent IBM EGA (Enhanced Graphics Adapter) or variable-
frequency CRT monitors. The full-length board’s 1M-byte video memory allows you
to put a different display on each monitor in the standard 16-color, 640 X 350-pixel
EGA format as well as in the enhanced-resolution modes of 752 X410 and 640 X480
pixels. In addition, you can place a second video-controller board in a PC, allowing
the computer to use eight monitors as independent information displays. The con-
troller board incorporates firmware that performs monitor activation and switching,

and the company supplies Microsoft Windows software drivers with the board for
the enhanced-resolution modes.—Steven H Leibson

TAPE DRIVE STORES 86M BYTES ON A SINGLE DC2000 TAPE CARTRIDGE

Adding to its MCD series of minicartridge tape drives, 3M (St Paul, MN, (61R)
733-1110) now offers the MCD-Series II drive, which can store 86M bytes on a
DCR000HD cartridge. The drive records data on 3R serpentine tracks by using a GCR
recording scheme. The tape drive owes its storage capacity to its modified QIC-100
data format, which also provides a 98.5k-byte/sec (6M byte/min) data-transfer rate.
The drive employs a SCSI port and specs an error rate of less than one in 1018 bits.
You can purchase evaluation units now; production units will be available in the
first quarter of 1989 for $480 (500).—Maury Wright

HYBRID SYNCHRO-TO-DIGITAL CONVERTER HAS TWO CHANNELS

The HSD/HRD1606 16-bit synchro(resolver)-to-digital converter from Natel Engi-
neering Co (Simi Valley, CA, (805) 581-3950) combines two independent Type-II servo-
loop tracking converters in a 40-pin TDIP. The converter, accurate to 1.3 arc minutes,

transfers data through two independently enabled 8-bit 3-state outputs. It costs
$945.—Margery S Conner
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Why high performance

designers are so excited
about the new PLD 7330
State Machine: == .

jcated
tical dedicat
',L;‘:,’,';;LJ inputs

As state machines go, this one goes  See for yourself. Get our Preview Kit.

density available. 2 and technical paper, even includes

As;_'stem that lets you design state application ideas, like our step-by-step
machines that can execute control design example showing you how to
sequences at a full 50MHz without even  create 216 x4 programmable multi-
breathing hard. , plexer using a single CY7C330.

High performance designers are You'll also get the databook that has
excntgd by the extensive features, ledby  the information you need on this great
the richness of 256 product terms. part, and on ALL our high performance

By this part’s ability to deliver twice parts.
the performance and density of previ- CMOS high speed SRAM.
ous generation PLDs, with about half CMOS high speed PROM.
the power. ; : CMOS high speed PLD.

By the ease of programming, using CMOS high speed Logic.
popular programming languages .
andaiaciunes. PLD 7330 Preview Kit and Data-

And by the ability to design the high- .
est performance state machines, with Book. Yours free, for a toll-free call.

1000 to 1500 gate functionality, using mg;ok Hotline:
reprogrammable PLD technology. ; i MM-‘M’. o
e— 32) 2-672-2220 In Evrope
SNSRI R (416) 475-3922 In Canada
i
i
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Cypress Semiconductor, 3901 North First Street, San Jose, CA 95134, Phone: (408) 943-2666, Telex: 821032 CYPRESS SNJ UD, TWX:
910-997-0753. ©1988 Cypress Semiconductor.



NEWS BREAKS: INTERNATIONAL

ARCNET FINDS SUPPORT AS A FIELD BUS FOR MAP/TOP NETWORKS

A joint project among Computer Systems Development Ltd (London, UK, TLX
25122; in the US: Marlboro, MA, (617) 460-0330), Cimtel Ltd (Birmingham, UK, TLX
334535), and Comendec Ltd (Birmingham, UK, TLX 334535) is currently under way
to develop a computer integrated manufacturing (CIM) system based on the MAP
(Manufacturing Automation Protocol), TOP (Technical Office Protocol), and Arcnet
networks. At the MAP/TOP level, the project involves the integration of Computer
Systems Development’s VAX-based MRP-II manufacturing-resource planning soft-
ware with Cimtel’s Cimplan process-planning package and preproduction and fac-
tory-scheduling systems.

Comendec is contributing its Arcnet LAN expertise to provide communication
between these systems and the shop-floor equipment used in the manufacturing
process. As part of this task, the company will develop the Arcnet-to-MAP/TOP gate-
ways required to link the networks together. Despite the fact that Arcnet isn’t
currently seeking endorsement by the IEEE-SC65C/WG6 MAP standards committee,
Comendec believes that it’s suitable for use as a field bus for factory automation,
both because of the low cost and proven performance of Arcnet LANSs, and because
the LANS’ users have accumulated considerable software experience on existing
commercial and industrial installations (more than 1 million Arcnet nodes have
been installed worldwide).—Peter Harold

TOSHIBA BASES 32-BIT PROTOTYPE pP ON TRON ARCHITECTURE

Toshiba Corp has become the second company (after Hitachi) to announce the
development of a prototype wP based on the TRON architecture proposed by Tokyo
University’s Professor Ken Sakamura. The chip, the TX1, reportedly operates at 5
MIPS (Hitachi’s previously announced TRON device runs at 6 MIPS). Toshiba expects
to make the first evaluation samples available by the end of 1988.

According to reports in the Japanese press, Japanese firms are developing chips
based on the TRON architecture because US companies such as Motorola and Intel
are reluctant to license Japanese firms to manufacture their pPs. The Japanese
companies, therefore, aim to develop their own technology for future-generation
microprocessors. Hitachi, Fujitsu, and Mitsubishi have reportedly teamed up to
produce a series of TRON uPs to be named G-Micro. NEC, too, is said to have developed
a proprietary series of TRON chips called V60 and V70, which have not been applied
commercially.—dJoanne Clay

77-mW LASER DIODE TARGETS LONG-DISTANCE COMMUNICATIONS
Mitsubishi Electric Corp has developed a 1.5-pm distributed-feedback-type laser
diode capable of producing a 77-mW max output—about 1% times the output of
comparable devices. To create the laser diode, the manufacturer combined MOVD
(metal organic-chemical vapor deposition) technology and a proprietary method that
uses a printed-circuit board and a partially inverted hetero structure.
—Clare Mansfield
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Flexible Triggering An Issue?

© PROTECTED

RECORD .
UNPROTECT DOWN _ UP AUTOCYCLE

B °
Get the [Jltlmate ln | Flexibility — With Nicolet’s 4180 plug-in and 4094C
Digital Storage Oscilloscope, you can take the guesswork
Fl Xib' ¢ d S ' out of triggering. The Trigger View feature gives you a
e an graphic representation of trigger slope, level and
sensitivity superimposed on the actual trigger input signal.
* Preview Of Trigger Settings ‘ Whgt this means for you is easy and ZCCl’lratC trigger .
« Operate With Independent Trigger setting. Using the 4094C with two 4180’s allows four input

: . channels with each two-channel plug-in having its own
and Timebase Settings for Each independent time base and trigger settings. That’s

Plug-in. flexibility!
* 200 MegaSamples per second Speed — Wideband input amplifiers allow you to
e Real Time Functions capture signals up to a 100MHz bandwidth at digitizing
e Zoom to x256 speeds up to 200 MegaSamples per second.

g ) Support — All this with unequalled factory support. As
Floppy Disk Storage a user, your questions are answered quickly without the

* PC Software need for customer account numbers or other qualification.
* Downloadable Software Programs

Write or give us a call! Nicolet
Nicolet Test Instruments Division

5225-2 Verona Road, Madison, WI 53711 608/273-5008 or 800/356-3090 INSTRUMENTS OF DISCOVERY
EDN October 13, 1988 CIRCLE NO 32 25




sformers

3 KHz-800 MHz
over 50 off-the-shelf models

from $295

Choose impedance ratios from 1:1 up to 36:1,
connector or pin versions (plastic or metal case built
to meet MIL-T-21038 and MIL-T-55631 requirements*).
Fast risetime and low droop for pulse applications;

up to 1000 M ohms (insulation resistance) and up to 1000V
(dielectric withstanding voltage). Available for

immediate delivery with one-year guarantee.

Call or write for 64-page catalog or see our catalog in
EBG, EEM, Gold Book or Microwaves Directory.
*units are not QPL listed
finding new ways ...
setting higher standards

[ JMini-Circuits

A Division of Scientific Components Corporation
P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500
Domestic and International Telexes: 6852844 or 620156

C71 Rev. A ’
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tough

attenuators

one-piece design defies rough handling from]4 (1-49)

Each unit undergoes high-impact shock test
Unexcelled temperature stability, .002 dB/°C
2W max. input power (SMA is 0.5W)

BNC,SMA and N models ( TNC, consult factory)
Immediate delivery, one-year guarantee

50 ohms, dB values,

1,2,8,4,5,6,7,8,9 10, 12,15, 20, 30, and 40

e« 75 0ohms dB values, 3, 6, 10, 15, 20 BNC only
e Price (1-49 qty.)

CAT (BNC) $14.95 SAT (SMA) $17.95

NAT (N) $19.95

finding new ways
setting higher standards

[JMini-Circuits

A Division of Scientific Components Corporation

P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500
Fax (718) 332-4661 Domestic and International Telexes: 6852844 or 620156

EDN October 13, 1988

*Freq Atten. Tol. | Atten. Change, (Typ.)

(MHz) (Typ.) over Freq. Range VSWR (Max.)
DC41000[ 1000-1500 ’ DC-1000 MHz [1000-1500 MHz

DC-1500 MHz +0.3 06 08 13 15

*DC-1000 MHz (all 75 ohm or 30 dB models) DC-500 MHz (all 40 dB models)

Model Availability
SAT (SMA) CAT (BNC) NAT (N)
Model no. = a series suffix and dash number of attenuation
Example: CAT-3 is CAT series, 3 dB attenuation

Precision 50 ohm terminations only $7.95 (1-24)
DC to 2 GHz, 0.25W power rating, VSWR less than 1.1
BNC (model BTRM-50), TNC (consult factory)

SMA (model STRM-50), N (model NTRM-50)

C92REV.D
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Everything you need
Jor ASIC success
from one reliable source

An ASIC project is a major commitment of your
budget and man hours. Give yourself the advantage
of working with a powerful partner. Oki Semiconductor
has the experience, resources, and commitment you
can rely on to help ensure your ASIC VLSI success.

Advanced ASIC products and 'technologies

Oki Semiconductor has complete ASIC capa-
bilities, from full custom to semicustom ICs. Our three
families of advanced CMOS ASIC products have been
designed to meet all of today’s high-density, high-
speed device requirements.
» Sea-of-gates:
new sea-of-gates channelless arrays provide an avail-
able 100,000 gates and a minimum 40,000 gate circuit
logic density of 640 picoseconds.
» Channelled array:
new 1.2 x channelled arrays provide speed in the
subnanosecond range together with a logic density of
up to 30,000 usable gates.
» Standard cell:
the new 1.2 u standard cell family offers density up to
60,000 gates and an average speed of 600 picoseconds,
plus memory capability of 32K bits RAM and 128K
bits ROM.

ATG and logic transparency

With automatic test-point generation built into
each of these new products, test programs can be
generated in a fraction of the time you’d normally
spend—without sacrificing logic or speed. All three
product families also use the same cell design library,
for logic transparency.

ASIC Market Complete ASIC

ar

Needs support
Working

with Oki means
you can draw on
our vast resources
and experience
to back you up at
any stage of the
development
process. We have
one of the finest
ASIC teams in
the industry to
support you. We also provide the state-of-the-art
design tools, packaging options, and manufacturing
capabilities to successfully implement your project.
With so much on the line, give yourself the security
of working with Oki—the one source you can rely on
for all your ASIC needs.

Attach coupon to business card or letterhead and return to:
ASIC Customer Service, Oki Semiconductor, 785 North Mary
Avenue, Sunnyvale, CA 94086. Phone: (408) 720-1900.

‘_
| Check Oki: your complete ASIC resource.
I Please send complete technical data/g;ecs on OKki capabilities in:
| O Sea-of-gates [ Channelled arrays
| [ Standard cells [ Full customs
| [ Please call. We have immediate requirements.
)

} %hone

Name
I
| T
i Company
I
I

SEMICONDUCTOR
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Introducing two ways
VME single bo

CPU-37. The workhorse of VME.

Now you can harness all the power of VME and the 68030 with our new,
low-cost single board computer.
: The new VME/PLUS™ CPU-37 comes with either a 16.7 or 25 MHz
68030, SCSI and floppy disk controllers, VMEPROM and 1 MB of memory.
Options include an Ethernet controller and up to 4 MB of memory.
With the CPU-37, you now have the power of four boards in one.
Thus reducing your system cost, weight and space requirements.
In addition, software products such as UNIX,PDOS, ga VxWorks, 0S-9, pSOS,
VRTX32 and C EXECUTIVE will be available. Plus our jfg Running Start™  __ 2
development package will let you start writing your
applications quickly—under UNIX, PDOS or MS-DOS.
So if you need lots of horsepower without the
thoroughbred price, hitch up with CPU-37.

Inc. VME/PLUS and Running Start are trademarks of FORCE COMFUTERS INC. UNIX is a trademark \T&T. PDOS is a trademark of Evring Re h Institute, In Works is a trademark of Wind River Systems. Inc. 0S-9 is a trademark of
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to get horsepower in
ard computers.

CPU- 30 The pacesetter of VME.

Our new CPU-30 shares all the hardworking virtues of the CPU-37, plus it’s
faster on its feet.

In fact, it offers the highest level of performance and functionality in
a 68030 single board computer. And just like CPU-37, our single slot
CPU-30 has multiple configurations that meet your exact needs.

The real reason the CPU-30 is such a winner is our 280-pin gate array
with 22,000 gates. It handles interprocessor communication and high speed

data transfers much more efficiently. The result is significantly increased system

throughput in multiprocessing applications like factory automation, simulation,
test and instrumentation.

It all adds up to the highest VME system performance you can get.

So if that’s what you want, why horse around?

Call us at (800) BEST-VME for CPU-37 and CPU-30 Data
Sheets and our 1988 Data Book. Count on Force for your
total VME solution.

AN

e ®
=
\ N

ol
U)

VME at its best.

FORCE COMPUTERS INC FORCE COMPUTERS GmbH

3165 Winchester Blvd. Daimlerstrasse 9 D-8012 Ottobrunn

Campbell, CA 95008-6557  Telefon (089) 600 910
Telephone (408) 370-6300  Telex 524190 forc-d
Telefax (408) 374-1146 Telefax (089) 609 7793
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Unparalleled
Speed.

You're constantly in need of higher performance, and
Mitsubishi delivers. First with 35ns, 256K static RAMs,
Mitsubishi Electronics is now introducing a family of 25ns,

256K SRAMs.
And, for even faster systems, we're
also introducing 15ns, 64K SRAMs.
With speeds like this, you can start
making tomorrow’s designs a reality. Sooner

High-Density
Choices.

For high density choices and unparalleled speeds,
Mitsubishi Electronics technology leadership in SRAM per-
formance can help you take your designs into the future. For
more information, call or write: Mitsubishi Electronics Amer-
ica, Inc., Semiconductor Division, 1050 East Arques Avenue,

Sunnyvale, CA 94086. (408) 730-5900.

than you thought. MITSUBISHI STATIC RAMS A PACKAAE
Mitsubishi offers not only the speeds  BENSTYIORGANIZATION]  PARTNO. |15 20 25 35 45 55 70 85 100 120 150|PDIP SOP S0J VSOP)
you need, but also the packaging options: 16K 16K x1 MBEM21C67 2 m (]
standard DIP and skinny DIP for through- 4Kx4 MSM21Ces LA u
hole applications, SOJ and SOP for surface el MiLe SENERN . =
. M5M5188 EREREER n n
mount applications. 64K 16K x4 M5M5189(0F) (B B B B [ B
For even higher density, Mitsubishi 8K x8 mgmg}% i R BN = .
pioneered the Very Small Outline Package 75K 8K x9 M5M5179 EE R ]
Sem——  (\/SOP) that’s less 258K x 1 M5M5257 EEEN @
M B thanhalfthesizeof | [ | MO0 L. =
the standard SOP. X WEM5255 (CSICS) a
# And, right now, 32Kx8 M5M5256 n
we’re introducing 32K x 8 static RAMs in this - R —

high density package.
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Quality Through Commitment.

Regional Offices:

NORTHWEST, Sunnyvale, CA (408) 730-5900
SOUTHWEST, Torrance, CA (213) 515-3993

SOUTH CENTRAL, Carrollton, TX (214) 484-1919
NORTHERN, Minnetonka, MN (612) 938-7779
NORTH CENTRAL, Mt. Prospect, IL (312) 298-9223.

*PDIP: Plastic DIP SOP: Small-Outline Gul-Wing  SOJ: Small-Outline J-Lead VSOP: Very-Small-Outine-Package
Products subject to availability

MITSUBISHI
ELECTRONICS

SOUTHEAST, Boca Raton, FL (407) 487-7747
CANADA, St. Laurent, Quebec, (514) 337-6046.

NEW ENGLAND, Woburn, MA (617) 938-1220
MID-ATLANTIC, Piscataway, NJ (201) 981-1001
SOUTH ATLANTIC, Norcross, GA (404) 368-4850
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DSO reaches
2G samples/sec

After reading the August 4, 1988,
Product Update about the
Tektronix 2440 digital oscilloscope
(EDN, pg 90), I feel compelled to
point out an error.

I am referring to the alleged
statement by Tektronix that the
Model 2440 has ‘“the industry’s
highest real-time sampling rate—
500M samples/sec.”

In November 1986, Hewlett-
Packard introduced the HP 54111D,
which has a sample rate of 1G sam-
ple/sec on both channels. This rate
is twice the sampling rate of the
Tektronix 2440. Since the introduc-
tion of the 54111D, HP designers
have devised a method for multi-
plexing both of the instrument’s
channels so that the instrument
samples at 2G samples/sec on both
channels. (Details of this method
can be found in HP product note
HP 54111D-1.)

Considering the importance of
sampling rate, inasmuch as that sin-
gle specification determines the sin-
gle-shot performance of a digital os-
cilloscope, I think that it would be
of great service to you and your
readers to print a correction.
Thomas E Vos
General Manager
Colorado Springs Div
Hewlett-Packard
Colorado Springs, CO

(Ed Note: The error was EDN'’s:
We inadvertently printed the
Tektronix spokesman’s statement
out of context. The full statement
was: “Tektronix believes that the
2440 has the highest real-time sam-
pling rate of any portable, 8-bit-
resolution DSO in its price class.”)

A pP/memory wish list

I would like to make an appeal in
your columns for semiconductor
manufacturers to get their acts to-

EDN October 13, 1988

gether. I mean in particular that
those who specialize in making mi-
croprocessors should coordinate
more closely with those who make
memory chips.
I am sure many designers have
the same frustrating experience
when putting together a product
that has a pP, a small boot ROM,
and a lot of dynamic RAM, such as
a personal computer.
It would be very nice if:
® 16- or 32-bit wPs could boot
from a single byte-wide ROM.

® The same pPs could output
addresses intended for dy-
namic RAM multiplexed to
suit those DRAMs. It should
not be difficult for the code
that runs the boot ROM to set
up the multiplexing for the
present generation of 1M-bit
DRAMs or for future ones of
greater density.

® The wP could put out signals

to time the DRAM address
strobes (RAS and CAS).
® The pP could refresh the
DRAM.

® The P could take advantage
of static-column RAMs, which
can cycle very quickly
through addresses on the
same page.

It would be nice too if certain
memory-chip makers could manage
to reduce the deselect time to match
that required by present uPs.

P S—EDN is the only electronics
magazine that really seems inter-
ested in actual design engineering.
I think that a section inviting
“wouldn’t it be great if someone
would make . . . ” letters would get
a big response. It might also help
advance the state of the art.

David Cockerell
London, UK

(Ed Note: Signals and Noise is a

©1988 Intel Corporation

INTE
EMBEDDED CONTROLLERS
GIVE INDUSTRYA HAND:.

Now you can give a robot arm the precision that comes with 4.3
megawhetstones performance on a single chip.With a member
of Intel’s 80960 family. Just call 800-548-4725 (Lit. Dept. 437).

L.
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MODEL VFA430
+5VDC @ 8A
+12VDC @ 2.5/45A
24VDC @ 2/4A isolated
-12VDC @ 25A

UL/CSA/TUV/VDE AP

90-132/180-264VAC, 47-63Hz,
USER SELECTABLE

INPUT FILTERING MEETS
FCC/VDE LEVEL A

Condor’s “V" Series —
agency-approved power
supplies with high peak
power for starting
loads.

If you're looking for value with quality in a
DC. power supply, Condor's got the answer.
Our “V" Series multiple output switching
power supplies are designed to meet the
toughest domestic and international safety
requirements, and are UL, CSA and
TUVIVDE certified. Condors “V” Series
units give you the performance you need,
too, with peak power levels for starting
loads ranging from 125 to 140 percent of full
rated power.

“V" Series features:

4 power levels — 45 to 125 watts

19 models — 3 to 5 outputs

Clean, low-cost, open-frame design

Fully protected — adjustable current

limit, built-in OVP and reverse voltage

protection

» Full load burn-in and 2-year warranty

» High peak current disk drive outputs plus
closely regulated 3-terminal-type outputs

» Extremely versatile output configurations
for tough applications

« Very high value for your purchasing dollar

= |solated outputs can be used for positive
or negative sources or in series with other
outputs

» Pass vibration and shock per MIL-STD

810D

For high performance and world-class value
in switching power supplies, no one offers
you more than Condor!
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D CLASS

COMPUTER TESTED;
/‘\TA SHEET INCLUDED

VDE/IEC SPACING IN TRANSFORMER

RUGGED 85 °C, LOW ESR,
COMPUTER-GRADE CAPACITORS

P INPUT/OUTPUT CONNECTOR

Send for
our free

catalog!

250 power supplies!
Switchers and linears!
Open frame and enclosed!
Custom capability!

ONDOR inc.

DC POWER SUPPLIES

2311 Statham Parkway, Oxnard, CA 93030
(805) 486-4565 * TWX: 910-333-0681

FAX: (805) 487-8911

CALL TOLL-FREE: 1-800-235-5929 (outside CA)
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INTEL
FLASH MEMORIES
KNOW YOURTYPE.

Now, even when the power is off, your laser printer can remember
type fonts. Cost-effectively. Only with an Intel Flash memory.
Just call 800-548-4725 (Lit. Dept. 463).

©1988 Intel Corporation
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SIGNALS & NOISE

forum for whatever comments read-
ers have about the electronics indus-
try. Readers are invited to send
their “wouldn’t it be great if some-
one would make . . . ” letters to the
Signals & Noise Editor, EDN, 275
Washington St, Newton, MA
02158.)

HC- or AC-type logic

solves ground bounce

The problem of ground bounce in
high-speed CMOS logic is primarily
due to the speed of the logic driving
capacitive lines. The inductance of
the lead from the chip to the ground
plane is becoming significant in how
it affects other outputs and perhaps
inputs. One approach offered by
some vendors is to offer similar
parts with different pinouts to re-
duce this inductance. However,
very few vendors and parts are
available.

The problem is exacerbated by
the adherence to logic levels initi-
ated in the days of TTL (before LS)
and single-layer boards. An alterna-
tive solution I have not seen in the
trade literature is applicable to
boards with GND and V¢ planes.
The solution is to use HC- or AC-
type logic, which has a wide range
of parts, is easily interfaced, is often
not any problem, and has a much
wider noise margin and low logic
levels. Also, this logic family is bet-
ter for producing logic signals from
analog waveforms—for example,
oscillators and phase-locked loops—
or doing other analog tricks.
Frank W Bell
World Research Institute for
Science and Technology
Long Island City, NY

Kudos for the
shirt-pocket DMM

The Technology Update entitled
“Inexpensive, shirt-pockect DMMs
are smaller and handier than ever”
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by Charles Small (EDN, June 9,
1988, pg 77) struck home. I have
had a Radio Shack Micronta 22-171
shirt-pocket DMM for about a year
now.

The small size and autoranging
keep the instrument handy for
quick checks on lithium batteries,
power supplies, and auto accesso-
ries. The beep-continuity function

tests RS-232C cabling quickly with-
out my having to look at the meter.

Although it lacks “sophisticated”
features, the instrument’s simple
controls, autoranging, and attached
leads make this an extremely valu-
able tool for a mere $25 investment.
It is now a necessity in my attaché
case, along with a calculator, small
tools, an ARRL repeater directory,
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KILL 8051 - -
#" BUGSFAST.” -

88 Breakeoint Mode Registar

: counter = first;
: valve = BxdE;

: last_value = 8;
: value = read_bit(P3_2_bit);

/s initia|SL Sst Line BreakPoin
S Set Line BreakPoints
BB Break on internal b

BYh  Break on internal byte

¢ if ((value == 1) |} (last_value|CLb  Clear breakpoinis

if (counter == 1888) iB
BIC Break on internal (

counter = B;
else
counter++;
: last_value = value;
: /% now restart process */

* sys connand

Sys ten=COMMAND

Nohau’s EMUL51-PC

m Source Level Debug-

Internal Break on pattern

CALL TODAY
FOR YOUR FREE
VIDEO AND
SOFTWARE DEMO.
(408) 866-1820

and other essentials.
Thank you for the great maga-
zine.
Courtland G Sandberg
Project Engineer
ARMTEC Ind Inc
Manchester, NH

Singing the

big-business blues

Regarding the editorial “The serv-
ice-economy myth” (EDN, Decem-
ber 10, 1987, pg 53), this swipe at
small business is unbecoming. I
have suffered considerable eco-
nomic indignity at the hands of one
of the world’s largest manufactur-
ing enterprises—GM. For the pe-
riod of the warranty on one of its
vehicles, it replaced failed defective
parts with known defective parts
until the warranty expired. Then it
became my problem. That is outside
the intent of any honorably drawn
warranty—and I was unable to hold
the company accountable. As you
may have guessed, the company did
not steal away in the dead of night,
it simply stonewalled it and refused
to hear my complaint.

So how does one hold a mega-
monolith like GM accountable, tell
me?

Allen N Wollscheidt
Columbus, IN

emulator and trace board
make a sophisticated bug-
hunting pair for your
8031/8051 projects. Plug
the EMUL5I-PC into your
PC, XT, AT or compa-
tible and find bugs that
other emulators can't.
Our powerful software
makes it a snap to use.

ging for PL/M-51 and C-51
m 48 bits wide 16K deep
trace buffer

20 MHz real-time
emulation
m Complete 8051 Family
support including
proliferation chips
m Available in either
“Plug-in” or “Box”

configurations

The EMULS51-PC comes with a 5-ft. cable, software and 1 year hard-

ware warranty with free software updates. Trace board optional.
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WORLDWIDE CALL:

Austria 0222 3876 38-0
Australia 02 654 1873
Benelux +31-1858-16133
Denmark 02658111
France 0169412 801
Great Britain 01464 2586
Israel 03499034
Korea 04784 7841

018356 70
+46 40922425
03217 2340
01740 4105
0813116 87

Portugal
Scandinavia
Spain
Switzerland
West Germany

noHau

CORPORATION
51 E. Campbell Ave.
Campbell CA 95008
(408) 866-1820

WRITE IN

Send your letters to the Signals and
Noise Editor, 275 Washington St,
Newton MA 02158. We welcome all
comments, pro or con. All letters must
be signed, but we will withhold your
name upon request. We reserve the
right to edit letters for space and
clarity.
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Finally ... PRECISION IN
SUREACE MOUNT DEVICES

Yes, finally! Precision in a small
package.

PMI's precision bipolar analog
and CMOS converter product
line is now offered in SMD.
Write for our SMD brochure
which lists the availability of 65
devices in various surface
mount packages.

PMI’s precision SMDs are
available in commercial and
industrial temperature ranges.
The surface mount offerings
include SO, SOL, LCC, and PLCC

versions.

To get your SMD brochure,
circle the reader service number
or call ... 1-800-843-1515.

You'll also receive a free copy of
our new 1988 Data Book!

Precision Monolithics Inc.

A Bourns Company
Santa Clara, California, USA
408-727-9222

ORANGE COUNTY: (714) 637-9602, LOS ANGELES: (818) 886-6881, MILPITAS: (408) 942-8060,
DALLAS: (214) 341-1742, CHICAGO: (312) 250-0808, ATLANTA: (404) 263-7995,
PHILADELPHIA: (215) 675-7600, BOSTON: (617) 794-0026
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WHEN THERE'S
NO ROOM
FOR ERROR:

Tektronix 11802 DIGITAL SAMPUNG (BCLLOSCORE

-




INTRODUGING TEK'S
- 20 GHZ, MULTICHANNEL
 COMPREHENSIVE
MEASUREMENT SYSTEM.

Imagine chamctetﬁng ential TDR, with unprecedented ~ With its maximum 136
GaAs, ECL, or hig - od  accuracy. acquisition channels, complete
TTL circuits pl | Iloﬂung else letsyou  programmability, extensive on-
second mpeatwlhty and work at the leading edge  board waveform processing
.01 picosecond sample ~ with so much confidence. and unparalleled accuracy, the
interval. ~ The new Tektronix 11800 Series 11800 Series is the clear choice
Or acquiring not one o - makes previously difficult for designers and engineers
two, but up to 68 channels of  measurements routine. Even if — working at the leadling
wavelorm dala simultaneously.  you use it infrequently, ynu’ll edge of technology.
All under manual or program  find its operation straight- ~ When there’s no room
control. fonvard and unfargettable ~foremor, count on Tek.
~ Imagine reducing propaga- ol ~‘F0rmore m!onnation onthese
- tion delay measurements to the Ser |
push of a button. Or perform-  ous—not /ust m:slead?ng
g single-enced TDR and—  “snapshols.” Meanand ,
for the f/fsl tfme——true dtﬁer* ation







Extral!
Front page protocols.

Silicon solutions to the most popular
communications protocols, offer
simpler network designs.

Whether youre designing networks to
go around the world or across the room,
Motorola has silicon solutions for the pro-
tocols of choice. The most popular pro-
tocols are implemented completely on-chip
for simpler data communications designs
and more universal markets, without
burdening your host.

Our M68000 Family offers three dif-
ferent protocol controllers to handle your
data communication needs. Built in our
proven, low-power HCMOS technology,
they offer the reliability you've come to
expect and the advanced designs you
demand. With the 68000 Family you can
choose the right protocol to get your system
designs on line quickly and economically.

X.25 Protocol Controller
CCITT X.25 LAPB.

The MC68605 Protocol Controller (XPC)
implements the 1984 CCITT Recommen-
dation X.25 Link Access Procedure
Balanced (LAPB) for U.S. and European T1
applications. By generating link-level com-
mands and responses, the XPC relieves the
host processor of communication link
managerial tasks. Its also fully certifiable
as DDN, Telenet, Transpac, and others.

Our XPC features an optional trans-
parent mode which allows the implemen-
tation of other HDLC-based protocols,
with user generation of all frames. The XPC
handles full-duplex synchronous serial
data rates up to a maximum 10 Megabits
Per Second (Mbps) for high-speed
computer links,

Multi-Link LAPD Controller
CCITT Q.920/Q.921 LAPD.

The MC68606 Multi-link LAPD
(MLAPD) Protocol Controller fully imple-
ments 1988 CCITT Recommendation
Q920/Q921 Link Layer Access
Procedure (LAPD) protocol for
ISDN networks. The MLAPD
is designed to handle both
signalling and data links in
high- performance primary
rate applications.

This VLSI device provides a
cost-effective solution to
ISDN link-level processing
with simultaneous support
for up to 8K logical
links.

To get a head start
on your '606-based
designs, use the
M606ESD Eval-
uation Support
Package. This stand
alone, MC68020-based
development tool,
includes both the hard-
ware and software to get your
LAPD designs running today.

Token Bus local area connection.

The MC68824 Token Bus Controller
(TBCQ) is the only single-chip solution to
implement the IEEE 802.4 Media Access
Control (MAC), specified by Manufactur-
ing Automation Protocol (MAP). The
TBC also performs the receiver portion of
IEEE 802.2 LLC (Logical Link Control)
type 3 services on-chip to meet the real-
time needs of MAP 3.0 in factory-floor
communications.

The TBC conforms to the IEEE 802.4G
standard MAC to Physical layer serial
interface to support broadband, carrier-
band, fiber optic, and twisted pair
networks.

Completing Motorolas portfolio of
LAN chips are their single-chip modems.
The MC68194 Carrierband Modem
(CBM) and the MC68184 Broadband
Interface Controller (BIC), provide physi-
cal layer solutions for MAP nodes. In
proprietary networks, such as low-cost,
deterministic LANs, the MC68185
Twisted Pair Modem (TPM) implements
a very inexpensive token bus node.

Developing token bus networks is
faster than ever with real-time assistance
from the MC68KTBFA Token Bus Frame
Analyzer Software. This cost-effective
TBFA sells for about one-tenth the cost of
existing token bus protocol analyzers.

One-on-one design-in help.

Get an engineer-to-engineer update on
designing in Motorolas M68000 Family of
protocol controllers.

1-800-521-6274

Call toll-free any ‘A Ly
weekday, 8:00a.m.to ¥
4:30 p.m., MST. If the (
call can't cover your 3
needs, we'll have a AT
local applications §
engineer contact you.

@ MOTOROLA

B R R L Sl g S L (T W s e

To: Motorola Semiconductor Products, Inc.

P.O. Box 20912, Phoenix, AZ 85036

Please send me more information on Motorola’s Data Communication Products.
369EDN101388

Name

- Title

. Company
- Address

City State Zip

Call me ( )
e

D o s s e e )




Because you'’re
thinking fast...

you need responsive sup-
pliers as well as fast parts.
Comlinear is tuned in. With
high quality, high-speed
products. Assistance from
R&D-level applications
engineers to help develop
your ideas quicker. Sales
and distribution that get you
what you need fast. Quality

product documentation with
S guaranteed specs so you
don't waste time. In your

rise time and SRR
—60dBc distortion at SOMHz.

Suddenly, the buftfer gets
mterestlng' L

Monolithic Buffer Amplifier for
phenomenal speed and outstanding
accuracy all in a single high-
performance part.

The CLC110 features a closed-
loop unity-gain design that’s so
unique, it’s patented. This buffer
is fast! The —3dB bandwidth is
730MHz (0.5Vpp) and the settling
time is a mere 5ns to 0.2%. And
it’s accurate! With very low 2mV
offset voltage, 20V/°C drift and
—60dBc distortion at SOMHz
(2Vpp into 100£2).

The CLCI10 is ideal for
high-speed line driving and video
distribution. It’s also a great
choice for driving capacitive loads,
especially in the newest 100 to
200MSPS flash A/D converters;
its fast 750ps group delay, 800V/us
slew rate and 400ps rise time make
it excellent for op amp feedback
loops as well.

Try the CLC110 in your next
design for both the speed and
accuracy you need. Without
compromise.

Comlinear
Corporation

Solutions with speed

4800 Wheaton Drive
Fort Collins, Colorado 80525
(303) 226-0500

01988 Comlinear Corporation
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Panasonic® Oscilloscopes.
Measuring instruments that think for themselves.

If you're in the market for a smart scope,
take a close look at two brilliant performers
from Panasonic. The 40 MS/s VP-5720A
and the 100 MS/s VP-5741A digital oscillo-
scopes share a penchant for hard work
and the ability to do a lot of thinking on your
behalf.

They have the intelligence to run a 1,000
step program and feature built-in math
packs that make short work of even the
longest calculations. And to help you see
more of the good work they do, both models
feature 7-inch CRTs that provide plenty
of on-screen memory...up to 10K for the
VP-5741A and up to 8K for the VP-5720A.

Both scopes are also engineered to
handle a wide scope of applications — like
high-speed measurement and analysis of
electronic components and equipment,
machines, production line, mechatronics
and for research. For added versatility,

each includes a standard GP-IB interface
as well as yes/no functions.

Each scope also allows for 3 waveforms
to be stored in memory. With an expansion
option, you can store up to 20 and increase
your programming ability from 10 programs
to 45. And, in the analog mode the VP-5720A
performs at 50 MHz, and the VP-5741A
performs at 100 MHz.

Best of all, the VP-5720A and VP-5741A
back their brainpower with Panasonic qual-
ity staying power. And they're engineered
to deliver solid, dependable service over
a wide range of applications. So they're
very smart. And very strong.

For more information or a demonstration,
contact your local Panasonic representa-
tive or: Panasonic Factory Automation
Company, Instrumentation Dept., 50
Meadowlands Parkway, Secaucus,

NJ 07094. (201) 392-4050.

Panasonic. (5 5\

Factory Automation

EDN October 13, 1988
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Our rotary switches’ unique
modular design means we can
respond fast to your needs at a
price you'll like...while giving you a
circuit configuration that really
works in your design.

Because our switches are en-
closed, you don’t have to worry
about dust, dirt or moisture.
Damaging solder flow or wicking is
locked out, and lifetime lubrication
is sealed in.

And because our manufacturing
facility is vertically integrated, we

\

- Send us your specs and

~ ‘ we'll prove it — free,

carefully control quality as well as
response time during every step of
our production process.

If you need rotary switches that
are custom quick at a reasonable
cost, let us supply you a FREE
sample and quotation for your
specific application.

Just contact your local Electro-
switch representative, authorized
distributor or the factory direct at
P.0. Box 41129, 2510 North Blvd.,
Raleigh, NC 27604. Phone: (919)
833-0707. Fax: (919) 833-8016.

ELECTROSWITCHsonesmoresunons

UNIT OF ELECTRO SWITCH CORP.

e/
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INTEL
EMBEDDED CONTROLLERS
DRAW FLIES.

Now your graphics engine can transform 80,000 vectors per
second with a single chip. If it’s designed with a member

of Intel’s 80960 family. Just call 800-548-4725 (Lit. Dept. 437).

©1988 Intel Corporation
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CALENDAR

Worst-Case Circuit Analysis
(seminar), San Francisco, CA. De-
sign and Evaluation, 1000 White
Horse Rd, Suite 304, Voorhees, NJ
08043. (609) 770-0800. October 17
to 19.

Troubleshooting Microprocessor-
Based Equipment and Digital De-
vices, Atlanta, GA. Micro Systems
Institute, 73 Institute Rd, Garnett,
KS 66032. (800) 247-5239; in KS,
(913) 898-4695. October 18 to 21.

Computer Graphics Invitational
Computer Conference (ICC), Dal-
las, TX. Suzanne Hubner, B J
Johnson & Associates, 3151 Airway
Ave, C-2, Costa Mesa, CA 92626.
(714) 957-0171. October 20.

OEM Peripheral Invitational
Computer Conference (ICC),
Bloomington, MN. Suzanne Hub-
ner, B J Johnson & Associates, 3151
Airway Ave, C-2, Costa Mesa, CA
92626. (714) 957-0171. October 20.

CASE Benchmarks: A Product
Comparison Seminar, Boston,
MA. Digital Consulting Ine, 6
Windsor St, Andover, MA 01810.
(508) 470-3870. October 24 to 26.

Troubleshooting Microprocessor-
Based Equipment and Digital De-
vices, Atlanta, GA. Micro Systems
Institute, 73 Institute Rd, Garnett,
KS 66032. (800) 247-5239; in KS,
(913) 898-4695. October 24 to 27.

OEM Peripheral Invitational
Computer Conference (ICC),
Westlake Village, CA. Suzanne
Hubner, B J Johnson & Associates,
3151 Airway Ave, C-2, Costa Mesa,
CA 92626. (714) 957-0171. Octo-
ber 25.

11th Annual Newport Conference
on Fiberoptics Markets, Newport,
RI. Kessler Marketing Intelligence,
America’s Cup Ave at 31 Bridge St,
Newport, RI 02840. (401) 849-6771.
October 25 to 26.
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MICRO-CAP L.

THIRD-GENERATION INTERACTIVE
CIRCUIT ANALYSIS. MORE POWER.
MORE SPEED. LESS WORK.

MICRO-CAP III;" the third generation
of the top selling IBM® PC-based interac-
tive CAE tool, adds even more accuracy,
speed, and simplicity to circuit design and
simulation.

The program’s window-based opera-
tion and schematic editor make circuit
creation a breeze. And super-fast SPICE-
like routines mean quick AC, DC, Fourier
and transient analysis — right from
schematics. You can combine simulations
of digital and analog circuits via integrated
switch models and macros. And, using
stepped component values, rapidly gener-
ate multiple plots to fine-tune your circuits.

We've added routines for noise, impe-
dance and conductance — even Monte
Carlo routines for statistical analysis of
production yield. Plus algebraic formula
parsers for plotting almost any desired
function.
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Transient analysis

Monte Carlo analysis
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Modeling power leaps upward as
well, to Gummel-Poon BJT and Level 3
MOS — supported, of course, by a built-in
Parameter Estimation Program and
extended standard parts library.

There’s support for Hercules? CGA,
MCGA, EGA and VGA displays. Output for
laser plotters and printers. And a lot more.

The cost? Just $1495. Evaluation ver-
sions are only $150.

Naturally, you'll want to call or write for
a free brochure and demo disk.

1021 8. Wolfe Road,

Sunnyvale, CA 94086

(408) 738-4387

MICRO-CAP 11l is a registered trademark of Spectrum Software.

Hercules is a registered trademark of Hercules Computer Technology.
1BM is a registered trademark of International Business Machines, Inc.
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\\ Build Electronic Products
That Don’t Fail From
a Surge & ESD.

Our patented MiniZap ESD simulator
will test your product’s vulnerability
to electrostatic discharge.

Test to any popular ESD standard with your

choice of discharge modules.
Accurate,

repeatable pulses

One piece, rugged, portable, battery or AC
to +15KV. £ el ry

operated for in-plant or routine field use.

TRUE-ESD™air discharge and
FRICI™current injection modes
meet existing and proposed
For product and IEC specs.

applications literature on
surge and ESD hardening,

call (617) 658-0880.

€5 KeyTek

KeyTek Instrument Corporation
260 Fordham Road
Wilmington, MA 01887

Phone (617) 658-0880

TELEX 951389 FAX(617)657-4803

*USA price list

CIRCLE NO 50.

INTEL
FLASH MEMORIES
HELPYOU SEE THE LIGHT.

Now it’s easy to reprogram a traffic control system.
Cost-effectively. Only with an Intel Flash memory.
Just call 800-548-4725 (Lit. Dept. 463).

7 Nk

©1988 Intel Corporation
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CALENDAR

Unix Hands-on Workshop (short
course), Boston, MA. Integrated
Computer Systems, Box 3614, Cul-
ver City, CA 90231. (800) 421-8166;
in CA, (213) 417-8888. October 25
to 28.

11th Northeast Computer Faire,
Boston, MA. The Interface Group,
300 First Ave, Needham, MA
02194. (617) 449-6600. October 27
to 29.

ICALEO ’88 (International Con-
gress on Applications of Lasers
and Electro-Optics), Santa Clara,
CA. The Laser Applications Con-
gress, 5151 Monroe St, Suite 102W,
Toledo, OH 43623. (419) 882-8706.
October 30 to November 4.

Unix Expo (Unix Operating Sys-
tem Exposition and Congress),
New York, NY. National Exposi-
tions, 156 W 39th St, New York, NY
10018. (212) 391-9111. October 31
to November 2.

CASE for Data Modeling (semi-
nar), New York, NY. Technology
Transfer Institute, 741 Tenth St,
Santa Monica, CA 90402. (213) 394-
8305. November 2 to 4.

1988 IEEE GaAs IC Symposium,
Thousand Oaks, CA. John Selin,
registration chairman, Raytheon
Co, Equipment Div, MS E21, 430
Boston Post Rd, Wayland, MA
01778. (617) 440-5532. November 6
to 9.

GOMAC ’88 (Government Micro-
circuits Applications Conference),
Las Vegas, NV. Palisades Institute
for Research Services, 201 Varick
St, Rm 1140, New York, NY 10014.
November 8 to 10.

Electronica, Munich, West Ger-
many. Kallman Associates, 5 Maple
Ct, Ridgewood, NJ 07450. (201)
652-7070. November 8 to 12.
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ANALOG
DEVICES

15uV max Offset Voltage
Ultralow Drift Op Amp

AD707

FEATURES
Very High dc Precision
151V max Offset Voltage
0.1.V/°C max Offset Voltage Drift
0.35uV p-p max Voltage Noise (0.1Hz to 10Hz)
8V/uV min Open-Loop Gain
0.32puV/V max CMRR
1uV/V max PSRR
1nA max Input Bias Current
1nA max Input Offset Current
Dual Version Available: AD708

PRODUCT DESCRIPTION

The AD707 is a low cost, high precision op amp with state-of-the-
art performance that makes it ideal for a wide range of precision
applications. The offset voltage spec of less than 15uV is out-
standing for a bipolar op amp, as is the 1.0nA maximum input
offset current. The top grade is the first bipolar monolithic op
amp to offer a maximum offset voltage drift of 0.1pV/°C, and
offset current drift and input bias current drift are both specified
at 25pA/°C maximum.

The AD707’s open-loop gain is 8V/uV minimum over the full
=10V output range when driving a 1k() load. Maximum input
voltage noise is 350nV p-p (0.1Hz to 10Hz). CMRR and PSRR
arc 130dB and 120dB minimum respectively.

The AD707 is available in versions specified over commercial,
industrial and military temperature ranges. It is offered in 8-pin
plastic mini-DIP, small outline, hermetic cerdip and hermetic
TO-99 metal can packages. Chips and Mil Standard/883 parts
are also available.

|
HERE’STHEMOST

Vos=5uV GAIN =
DRIFT =30nVI"C 13 MILLION

APPLICATION HIGHLIGHTS
1. The AD707's 13V/uV typical open-loop gain and 0.1pV/V
typical common-mode rejection ratio make it ideal for precision
instrumentation applications.
. The precision of the AD707 makes tighter error budgets
possible at a lower cost.
. The low offset voltage drift and low noise of the AD707
allow the designer to amplify very small signals without
sacrificing overall system performance.

. The AD707 can be used where ch plifiers are required

PP

but without the inherent noise and application problems.

. The AD707 is an improved pin-for-pin replacement for the
OP-07, OP-77 and the LT1001.

ACCURATE SOURCE OF INFC
ON THE WORI.D’S MOST /

J.‘.H

Ml \\\ W

\

A\

If your analog applications demand precision of precision applications, including instrumentation and

performance, then you should demand ournew  automatic test equipment.

AD707 —the world’s best dc precision op amp. All this precision makes it easy for you to work within
The AD707 is the first bipolar monolithic tight error budgets. And because the AD707 is available at

to offer amaximum offset voltage drift of only alow cost, you can easily work within your design budget,
0.1w.V/°C, and 15V maximum offset voltage. These features,  too. Versions start at only $1.25 (in 100s).
combined with its ultralow 0.35uV p-p voltage noise, allow the For an even more accurate description of what

AD707 to amplify extremely small signals without sacrificing the AD707 can do for you, call Applications Engineering
system performance. at (617) 935-5565, Ext. 2628 or 2629.
The AD707 also provides an open-loop gain of 13V/p.V, Or write to Analog Devices, AN ALOG
which is the highest of any precision op amp, and unsur- P.0. Box 9106, Norwood, MA
passed 140dB CMRR and PSRR. So it’s ideal for a wide range 02062-9106. DEV'CES
Analog Devices, Inc., One Technology Way, P.0. Box 9106, Norwood, MA 02062-9106; Headquarters: (617) 329-4700; California: (714) 641-9391, (619) 268-4621, (408) 559-2037;
Colorado: (719) 590-9952; Maryland: (301) 992-1994; Ohio: (614) 764-8795; Pennsylvania: (215) 643-7790; Texas: (214) 231-5094; Washington: (206) 251-9550; Austria: (222) 885504;

Belgium: (3) 2371672; Denmark: (2) 845800; France: (1) 4687-34-11; Holland: (1620) 81500; Israel: (052) 911415; Italy: (2) 6883831, (2) 6883832, (2) 6883833; Japan: (3) 263-6826;
Sweden: (8) 282740; Switzerland: (22) 3157 60; United Kingdom: (932) 232222; West Germany: (89) 570050
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SIGNETICS
HEADQUARTERS

ale

SALES OFFICES
ALABAMA
Huntsville

Phane: (205) 830-4001
ARIZONA
Phoenix

Phone: (b
CALIFORNIA
Canoga Park

Phone: (818) 340 1431
Irvine

Phone: (7

@2

Los Angeles

Phone: (213
San Diego

Phone- (619) 56
Sunnyvale

Phone
COLORADO
Aurora

Phone: (303) 751-5011
FLORIDA
Clearwater

Phone: (813) 79670
Ft. Lauderdale

Phone: (305) 486-630(
GEORGIA
Atlanta

Phone: (404) 594-13

ILLINOIS
Itasca
Phon

INDIANA

KANSAS
Overland Park
Phone: (9 4005

MASSACHUSETTS
Littleton

Phone: (508) 486-8411
MICHIGAN
Farmington Hills

Phone: (313
MINNESOTA
Edina

Phone

NEW JERSEY
Parsippany

Phone: (2(
NEW YORK
Hauppauge

Phone: (516) 348
Wappingers Fall

Phone; ( 74074
NORTH CAROLINA
Raleigh

Phone
OHI0
Columbus

Phone: (614) 8887143
Dayton

Phone: (513) 2947340
OREGON
Beaverton

Phone: (
PENNSYLVANIA
Plymouth Meeting

Phone 825-4404
TENNESSEE
Greeneville

Phone: (615) 639-0251
TEXAS
Austin

Phone: (512) 9944
Houston

Phone: (713) 668
Richardson

Phone: (214) 644-3500

CANADA
SIGNETICS CANADA, LTD.
Etobicoke, Ontario
Phone: (416) 626-6676
Nepean, Ontario
Signe
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ov ACL
”sirom Signetics.
It’s logical.

Utilizing advances in fabrication technology, moving from
six to three to one micron gate lengths, \wnulm CMOS Logic
now operates in the realm of the most advanced bipolar fa milies.
Yet it offers all the acknowledged CMOS hcnct’ilx

That's Advanced CMOS Logic (ACL) from Signetics. With an
average gate propagation delay of 3 ns (150 MHz operation ) and
24 mA output sink/source capability, Signetics ACL allows de-
signers to implement the CMOS benetits across the whole speed
spectrum of logic circuitry.

A new layout for a new technology.

Traditional IC pin-outs, with supply pins at diagonally
opposite corners, are a remnant from the days of smwlg sided
print boards. They are inherently unsuitable for adv: anced CMOS
logic, producing supply and ground noise resulting in a reduc-
tion in system noise margins, loss of stored data and lower Sys-
tem speed. Signetics ACL has multiple supply pins at the center
of each side of the package, the input pins on one side of the
package, the output pins on the other side and control pins at
the corners.

The result is improved system reliability, simplified design
and reduced board area.

All Signetics ACL ICs (7 /ACT11XXX family) are avail-
able nmmnl\ in 300 mil wide I )ll)lml alsoin SO px ickages, so you
can use surface mounting techniques to increase PCB packing
density even further.

Parts are now available through your local Signetics distribu-
tor. If you'd like full information on this important logic develop-
ment, call 800/227-1817 ext. 983 or call your local Signetics sales
office.

For Advanced CMOS Logic, the name is Signetics.

Signetics Company, 811 East Arques Avenue, P.O. Box 3409, Sunnyvale,
CA 94088-3409. Attn.: Publication Services MS27. Telephone: 408/991-2000

PHILIPS
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Only HP can put real teeth into faster

Test development and execution

speed. We know they're your top pri-
orities. HP BASIC,* combined with our
range of controllers and instrumenta-
tion, is the answer. Even if you're
running on MS™DOS or the UNIX™
operating system. And of course, it's all
backed by HP's measurement expertise,
and the product reliability you've come
to count on from an industry leader.

HP BASIC: Optimized
for instrument control.

It's no secret that a critical element
of automated instrument control is
fast development time. That's where
HP BASIC really shines. With power,
versatility and ease of use. We invite
you to find a better instrument control
language.

A few examples:

B Fast program development with
interactive editing, syntax checking
and the ability to search and replace

% Sometimes called Rocky Mountain BASIC or BASIC 5.0
50

strings, or move blocks of code easily.
B Optimized for I/O with advanced
constructs to simplify otherwise com-
plex tasks. Interrupts, high speed data
transfers, automatic data formatting
and branching on events can all be
handled easily. Since HP BASIC was
designed for instrument control, these
capabilities are integral, not tacked on
as an afterthought.

B Structured programming lets you
make your program modular with
independent subprograms which

can be re-used in other applications.
Constructs like CASE statements,
[F-THEN-ELSE, WHILE, REPEAT-
UNTIL and LOQP are useful for rapid
program development and invaluable
for program maintenance.

B Powerful computation lets you take
advantage of a full range of matrix
manipulations such as multiplica-
tion, inversion and scalar operations.
HP's complex number implementa-

tion allows for powerful arithmetic
operations.

B Graphic capabilities are simple to
program, yet powerful. One program
statement can draw axes or grids, a
second will plot your data, a third will
label your plot and a fourth will provide
a permanent copy.

HP Controllers: The right
horsepower for the job.

Hewlett-Packard provides a wide
range of instrument controllers and
operating systems to meet your per-
formance needs, allowing you to
choose the most cost effective control-
ler for your job.

Just look:

B Personal computers; the HP BASIC
Language Processor allows you to use
HP BASIC on the world's most preva-
lent operating system, MS DOS. It's
available for the HP VECTRA or the
IBM PC-AT.

EDN October 13, 1988



test development.

B Dedicated controllers up to 4 MIPS,
HP's Series 300 controllers provide a
dedicated, high performance system
for maximum I/O throughput.

® HP-UX workstations. HP BASIC will
also be available for use in the Series

HP BASIC

300 HP-UX environment. Our imple-
mentation combines the ease-of-use
and performance of HP BASIC with
the full networking, multitasking and
windowing capabilities of the UNIX
operating system.

No matter the controller demand,
HP makes it in the optimum package.

EDN October 13, 1988

Trim more time:
Deal with the pros.

Our sales, service and support
team can get your test up and running
when time is of the essence. With over
500 instruments,
HP is the recog-
nized industry
leader in test and
measurement.

Call HP for
a free video.

" Dept 215R

Ask for our free videotape
on HP BASIC or a brochure on HP
instrument controllers. Learn how
Hewlett-Packard can help you cut test
development time significantly.

© 1988 Hewlett-Packard Co. EI 15814/EDN
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1-800-752-0900,

K%} Gackanc
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CONVERT WITHOU'T

MICRO POWER SYSTEMS

Mi1SSINU A CODE

\ x )ith Micro Power Systems’
MP574A monolithic A/D
converter, you get full use of 12-bits—
for all grades—for highly accurate
conversions. It stands on its own as a

full A to D functional block or it may
be interfaced with a microprocessor.

Our MP574A converter has 25us
guaranteed conversion time for faster
throughput. It also has the linear
performance
and low power
consumption
of Bi-CMOS
technology. No
special selection
is needed for
*12V to =15
VDC supply
operation. Con-
venient, off-
the-shelf avail -
ability is also a plus. And Micro Power
provides added values like application
assistance and free, on-site, technical
seminars.

Differential Non-Linearity is less than
#+ 0.5 LSB over an analog input range of
0 to 10V, assuring no missing codes.

Additional features include:
Digital I/O Interfaces are True

SEE US AT ELECTRONICA BOOTH 19B13

TTL—Improves noise immunity

10V, 5SMA Reference OQutput—
Easier to use as a system reference

200 ns Bus Access Time— Works
with faster microprocessors

Onchip Clock, Reference —Requires
no external components for most
applications
3-State Output Buffer —For direct
interface with 8- or 16-bit micro-
processor bus

Don’t miss out on full 12-bit
performance. For A/D converters
with the best cost performance, call
Micro Power Systems’ Hotline,
(408) 562-3615; 3151 Jay St.,
Santa Clara, CA 95054.
And ask about our
technical seminars.

M

MICRO POWER SYSTEMS

CIRCLE NO 55
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EDITOREAL

Jesse H Neal

Editorial Achievement Awards
1987, 1981 (2), 1978 (2),

1977, 1976, 1975

American Society of

Business Press Editors Award
1988, 1983, 1981

Let’s make it English

Last year, Senator Steve Symms of Idaho introduced a bill to amend the
Constitution so that English would be the official language of the US (S
J Res 13). The bill didn’t pass, but it will undoubtedly be reintroduced
when Congress convenes in '89. It deserves our support. Years ago, Eng-
lish was the only language commonly used in schools and businesses.
Thus many immigrants were forced to learn a new tongue before they
could enter the melting pot of American society. In this way, using
a single language helped unite the people of the United States
rather than keep them linguistically isolated in separate
communities.

Unfortunately, we now face demands by Hispanic groups that we recog-
nize the US as a bilingual and bicultural country. However, according to
former Secretary of Education William Bennett, after 17 years of federal
involvement and a $1.7 billion investment in bilingual education, there’s
no evidence that children have benefited.

Canada provides an example of how bi- or multilingualism can affect a
country. (Keep in mind, though, that Canada started nationhood as a
country already deeply divided into English- and French-based cultures,
so its situation isn’t exactly parallel to the US’s.) Today, Canadians may
communicate in either French or English; both are official languages. But
bilingualism extracts a price. Communities—even those that speak only
one language—must translate old laws, rules, and regulations so that
English and French versions are available. Likewise, new official business
must take place in both languages, and schools must be available for
instruction in both English and French. Now, other nationalities in Canada
want the same treatment; they are pressuring national and provincial
governments for schools that teach in other languages. Such moves further
divide a country and keep groups separated.

The Soviet Union provides an example of another kind. In an attempt
to homogenize its republics, the Communists dictated that Russian would
be the only official language in the USSR. However, the movement to
one language was also an attempt to destroy republican customs and
identities—a move that continues to stir ethnic unrest.

Adopting an official language in the US doesn’t mean destroying ethnic
groups or cultures. We must recognize our diversity and respect others’
heritages and cultures. Certainly people can speak any language they
wish, and they can use it on radio programs and in newspapers and
magazines. But when it comes to education programs, ballots, law books,
documents, manuals, data books, and other commercial and official papers,
spoken and written English should be our official language.

/il

Jon Titus
Editor

EDN October 13, 1988
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HP humbly introduces
the highest performance
multimeter in the world.

i
N SO L

100,000 readings per second and Cal Lab accuracy.

Lots of people claim they have the best
multimeter, but we're just going to let the
specs do the talking. You'll see we've created
a multimeter that doesn't present you with

a bunch of trade-offs—you can have speed and

accuracy.

* 100,000 readings per second at 4% digit
resolution. If you need 5%2 digit resolution,
you'll get it at 50,000 readings per second.

* Remarkable throughput rate — change
a function and change a range, take

54

a measurement and output to the bus
200 to 300 times per second.
* (Calibration standard accuracy and
8Y2 digits.
*  Modest price: $5,900.00%*
To get complete technical specifications
before you order an HP 3458 A DMM for your
system, call 1-800-752-0900, Dept. A215.

- I
©1988 Hewlett-Packard Co. 0901802/EDN
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Youve
otadate

with
density.

MAX arrives November 1088.

ANERAN

©1988, Altera Corporation




National
Semiconductor

In the time it takes other
graphics engines to draw a few lines...

Texas Instruments TMS 34010 (2% ) AMD Am95C60 (17%)

Hitachi HD63484 (20% ) Intel 82786 (25%)

GeoCad perspective drawing courtesy of Rudolph Horowitz and Associates, Architects
Simulated performance based on maximum patterned line-drawing rates in an eight-bit color system with a resolution of 1024 by 768.
Of course, performance ultimately depends on system elements like memory speed.
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ours gives you the whole picture.

THE FIRST FULLY
PROGRAMMABLE
GRAPHICS PROCESSOR
WITH ON-CHIP
ACCELERATION

You can have the fast-
est calculations in the
world but if your system’s
graphics are slow; your
system is slow National's
latest addition to its
Advanced Graphics Chip
Set—the DP8500 Raster
Graphics Processor (RGP )
—is the fastest graphics
engine on the market.

This 20-Mhz CMOS chip fea-
tures a bus cycle time 0f 100 nano-
seconds on back-to-back vector
and block operations.

It gives you blazing speed in
line drawing, BitBLT, fills, poly-
gons, character drawing, and
windowing — regardless of the
number of bit planes. It also
controls screen refresh.

COMPLETE FLEXIBILITY

The RGP gives you the program-

mability of a general-purpose
processor, so you can optimize
your system for specific appli-
cations. Or differentiate it from

your competitors through proprie-

tary algorithms.

The RGP, with our DP8511 BitBIT

processing unit, is also the only

©1988 National Semiconductor Corporation

Advanced
Peripherals

EDN October 13, 1988
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National DP8500 Raster Graphics Processor

graphics solution that effectively
allows you to select either planar-
or pixel-oriented operation on-
the-fly. So you no longer have to
lock yourself into one architecture
or the other.

The RGP handles the very
highest-resolution CRTs and print-
ers, including laser printers. And it
supports any type of memory.

It also gives you the right
“hooks” and the right architecture
for moving into 3D and solids
modeling applications.

A COMPLETE SET OF CHIPS
Our Advanced Graphics Chip
Set also includes
* two BitBLT processing units
* four video clock generators
« four video shift registers
* three video RAM controllers
* a growing list of video DACs

CIRCLE NO 57

S S —
et

They're all part of
National’s unique modu-
lar approach — the only
approach that addresses
the complete graphics
pipeline. And the only
one with the performance
and flexibility you need
to carry you into the 1990s.

COMPLETE
SUPPORT

We offer a wide range
of software tools — includ-
ing assembler, debugger,
librarian, linker, software
utilities, graphics kernel packages,
and a C compiler package.

Nova Graphics International is
providing full support for graphics
software standards, including
GKS and CGL.

Check it all out for yourself with
the DP850EB demo/evaluation
board for only $1495. Buy the
board and we'll include a coupon
good for ten free RGPs on your
first order of 100 or more.

To order today;, call National
Semiconductor at (408) 721-5404.
Or for a copy of our system-level
comparison brochure, circle the
reader service number.

National
Semiconductor
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Satisfy everyone with Toko’s new ultra-compact
universal input switchers.

ry us for size! Toko's new MOSFET AC ) Best of all, Toko offers these power sup-
power supplies are the smallest INPUT | RATED # INCHES plies at prices so low that they compete
switchers in their class— with power | SERIES | VOLTAGE |POWER |OUTPUTS | H L W | ith |arger, conventional supplies. Our

densities to 2.45 watts per cubic inch and MK | 85-132 | 150W 1 3.8 6.7 24 two-year warranty backs our commit-

15, 30 and 50-watt models that stand a MW [85264 | 15W | 3 |1.0 43 2.4| mentto high performance.
miniature 1" high.

9 _ MW | 85-264 | 30W 3 [1.0 59 24| More power and less space...at the right
Toko satisfies your need for smaller size MW |85-132/ | 50W 3 (1.0 6.1 3.7| price.You really can satisfy everyone with
without sacrificing power. Utilizing our MW [170-264* 100W 4 1.6 7.8 4.4| Toko's new switchers. For complete details,
broad experience in inductor tech- h contact Toko America, 4250 Feehanville
nology, we engineered these new * Universal 85-264V. Inputon MW15.and 30 prive, Mt Prospect, IL 60056
power supplies with MOSFET switching @ 80% Efficiency (312) 297-0070, FAX (GIIl): (312) 699-7864

circuits and switching frequenciesover ~ *FCC Class B

100kHz. ¢ Designed fo Meet UL & CSA oY
¢ Thin, Eurocard, Flex Power Method
Additionally, our state-of-the-art “wireless”  “jumper selectale. “

copper thin film transformer design helps TOKO AME RlCA, | NC

achieve lower switching noise, greater
efficiency, and eliminates the chances Your strategic partner...

of an open winding or a short. for all the right reasons

To ensure reliability, Toko features

105°C electrolytic capacitors and
20% derating of all

components.

_ | Toko's MWS0, stands only 1" high. Its 85% smaller
/ in total volume than Computer Product's PHB-719.
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TECHNOLOGY UPDATE

Test and measurement software offers
more than just another pretty interface

J D Mosley, Regional Editor

Vendors of test and measurement
software are offering increasingly
sophisticated user interfaces for
their products as they strive to
make more instruments that are
both adaptable to computers and
easy for test engineers to use. And
in spite of the fact that some purists
still insist that color graphics be-
longs in video games and not in seri-
ous engineering applications, it
seems that color, at least for test
and measurement software, is here
to stay. Sophisticated options like
color graphics don’t necessarily
make things more complicated—in
fact, they can make instruments
easier to use. But there can be a
major tradeoff between perform-
ance and pretty pictures. Of course,
given a powerful enough system
and the right software, you can
have it all.

While most instruments cur-
rently maintain the stand-alone op-
tion, others forgo hardware alto-
gether, creating instruments that
are purely software. In either case,
the convenience of central control
over several instruments at once is
generally acknowledged, for such
simplified control can significantly
streamline your test and measure-
ment tasks.

Performance isn’t glamorous

One vendor who’s opted for high
performance and a more pedestrian
interface is Test Systems Strate-
gies, who uses an almost Spartan
user interface for its Test Develop-
ment Series (TDS) software. This
program provides an automatic,
rule-based interface between a de-
sign database and the test equip-
ment by integrating VLSI chip de-
sign with test software.

EDN October 13, 1988
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DADiSP(tm)
Ver 1.844
© 1987 ISP

You can work with a waveform instead of just numbers if you use the Dadisp signal-
analysis software from DSP Development Corp. The package also has a windowing

capability.

TDS consists of three integrated
programs: TDS Shell (the user in-
terface), a CAE converter for simu-
lator data input, and a Test Re-
source Allocation Manager for ana-
lyzing a design’s testability. You
can buy a fourth program, Pattern
Bridge (P-Bridge), for reconstruct-
ing simulation waveforms and syn-
thesizing functional test programs
for the target equipment. TDS
costs $15,000; P-Bridge starts at
$16,000. In addition, a rules checker
is available for $17,000.

The TDS Shell interprets a de-
signer’s or a test engineer’s com-
mand and invokes one or more TDS
programs that are associated with
either a test instrument or a CAE
logic simulator. You supply the pro-
gram with the names of the CAE
and ATE tools; the software then
automatically develops the pro-
gramming that links the two tools
most effectively. And although the

screen output is no more exciting
than an oscilloscope’s waveforms or
the text of an error report, the in-
formation is concise and, for those
accustomed to oscilloscope output,
it’s easy to understand. The pro-
grams run on an Apollo, Sun, or
VAX host.

Integrated Measurement Sys-
tems’ Characterization and Timing
Analysis (CTA) software also
makes chip testing more user-
friendly without resorting to a
graphics user interface. The CTA
software has menu-driven routines
for making ac and dc measurements
of prototype devices and for plot-
ting test results. You can use the
package to measure the propaga-
tion delay, or to plot the interaction
of any two device variables.

The CTA software collects the re-
sults of any Logic Master verifica-
tion system and compiles those
measurements in a spreadsheet for-
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Microprocessor
Support Made Simple

N ow, ZAX simplifies
microprocessor design,
integration and testing with their
advanced line of ERX- and ICD-
series emulators. You simply tell us
the processor that drives your
design and we tailor a development
system especially for your environ-

ment, including full software support.

Our ERX-series emulators
provide over 80 debugging
commands, with 256,000 hardware
breakpoints, real-time performance
analysis, high-level language debug
and trace analysis of program
execution while you emulate in
real-time. And they interface
directly to your personal computer
(AT-class) to provide you with a
complete host development station
and emulation manager. This
consolidated approach utilizes
industry-standard equipment and
eliminates the use of a proprietary
dedicated chassis.

ZAX established the benchmark
for standalone emulation tools
when they introduced their versatile
line of ICD-series emulators.
Completely flexible, ICD-series
emulators can be interfaced to
either a simple terminal or host
computer (from pc to mainframe)
depending on your requirements.
This makes them ideal for both
in-house development and on-site
lesting.

Simplify support for your
microprocessor development
projects with the help of ZAX! Call

today to arrange a product demon-

stration or write for complete details
about our product line. Call us
TOLL FREE at 800-421-0982
(in California phone 800-233-9817)
or write to ZAX CORPORATION,
2572 White Road, Irvine, CA 92714.
In Europe, call United Kingdom:
0628 476 741, West Germany:
02162-3798-0, France: (03) 956-
8142, Iltaly: (02) 688-2141.
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mat. (CTA is based on Lotus 1-2-3,
so its plots, graphs, and data
screens are familiar to anyone who
uses spreadsheets.) If you want to
create custom analysis routines,
you can tap more than 30 prepro-
grammed CTA functions to define
your device and to create a data
sheet with annotated graphs, ta-
bles, and charts. The CTA also lets
you order the tests in a sequence
to develop automated-test pro-
grams. Prices for the PC-based
package start at $3000.

Another test and measurement
tool that uses the spreadsheet for-
mat is DSP Development Corp’s
Dadisp. This package has its own
windowing capability and combines
more than 150 functions for display-
ing and analyzing waveforms. It dif-
fers from other packages because
it lets you work with waveform data
in graphics windows and later con-
vert the images to numbers, rather
than forcing you to start with nu-
merical values.

Dadisp provides data-processing
functions such as signal editing,
waveform generation, Fourier
analysis, and peak finding, as well
as real and complex signal arithme-
tic and calculus. You can define
macros and then use them to tailor
any of the functions. You can also
create individual signal-processing
steps by typing a formula into a
Dadisp window. An optional soft-
ware module called Dadisp-488 lets
you add the IEEE-488 commands
to your Dadisp worksheet, so that
you can control and transfer data
from IEEE-488 instruments.

Available for use with Sun work-
stations, the HP 9000 Series 300,
Masscomp, the MicroVAX II, the
VAX 2000, and IBM PCs, Dadisp
ranges in price from $795 to $4995,
depending on the host computer.
Dadisp-488 sells for $195.

Developed by Lotus, who then
sold the rights to National Instru-
ments, Lotus Measure is a package
you can run on your PC to take
readings from IEEE-488 and RS-
232C instruments. You can then put
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A comparison of the black and white screen

of Labview Version 1.0 with the color screen

of version 2.0 highlights the enhancements of the later version. Version 2.0 also offers
compiled run times that are 10 times faster than previous versions could muster.

the results into a spreadsheet for-
mat. The package costs $495.

Software makes the difference
More and more, engineers are
choosing their hardware based on
the quality of available software.
So, rather than continue to leave
the programming aspects of test
and measurement to third-party
vendors, instrument manufacturers
are now providing hardware and

software accessories to make their
units fully adaptable to computers.
Fluke, for example, sells a $2200
Helios-I Computer Front End and
a $295 Helios Toolbox library of Ba-
sic subroutines. If you still want to
know what’s available in third-
party software, the company also
offers a Helios-I software guide.
Keithley has adopted a similar
approach. Better known for its
hardware than for its software in-
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terfaces, Keithley does acknowl-
edge that today’s test engineer de-
mands extensive software support
and that instrument manufacturers
can no longer simply sell hardware
without such support. The com-
pany’s Package 82 Simultaneous
CV System is a device that can
make simultaneous high-frequency
(100-kHz or 1-MHz) and quasistatic
capacitance-voltage (CV) measure-
ments in a semiconductor sample,
thus providing greater measure-
ment accuracy and requiring less
time than separate voltage sweeps.
The unit comes with menu-driven,
DOS-compatible software that lets
you correct for system leakages and
cabling effects, find the oxide ca-
pacitance and settling time, make
CV measurements, and analyze the
CV data.

You select the right analytical
routine and set parameters from
menus; the package then generates
the appropriate graphs. You also
have access to the program’s source
code, so you can modify it to suit
your existing routines or to add new
routines. And the Package 82 inter-
face makes it easier to configure
your system if you already use an
HP controller. This hardware-soft-
ware combination costs $19,995.

Waveform graphics

Keithley also offers a program
called Soft500 that you can use with
any of the company’s data-acquisi-
tion mainframes. Although its
graphics are limited to waveforms,
the program outperforms its pret-
tier competitors by taking 50,000
samples per second with a 16-bit
resolution across as many as 32
channels. Soft500 Version 6.0 lets
you configure your data-acquisition
system with one command. A cali-
bration feature offers sequential
calibration for multiple instrument
cards. If you have an old version
of Soft500, you can trade it in and
get version 6.0 for $100. The pro-
gram is free if you purchase a Keith-
ley hardware system or one of its
AMM2 analog measurement cards.
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Although its output display is rather plain,

Stimulus

Uersion 6.8

Keithley Instruments’ Soft500 Version 6.0

software outperforms its prettier competitors with data-acquisition speeds of 50,000 samples/
sec and a 16-bit resolution for as many as 32 channels.

Gould’s Test and Measurement
Recording Systems Division is also
making its instruments computer-
adaptable by giving you the option
of plugging into a computer via an
IEEE-488 or an RS-232C port. For
a PC host, the interface is Microsoft
Windows; for a front-panel control-
ler, it’s a similar graphics interface
that becomes an integral part of the
controller.

Gould’s 5300 Series Programma-
ble Waveform Recording System,
for instance, lets you monitor eight
analog and eight event data chan-
nels at 1M sample/sec/channel with
12-bit resolution. You can use a host
computer to program the 5300 via
its RS-232C or IEEE-488 port. Or
you may order an optional Intelli-
gent Front Panel (IFP) with an
electroluminescent screen that
comes with menu-driven software
for system setup and waveform dis-
play. The IFP attaches to the front
of any 5300 chassis and has a dedi-
cated bus for controlling as many
as eight 5300 units.

Define parameters to capture
Using a tool called the Event
Manager, you can define the par-
ticular type of data you wish to cap-
ture (eg, spikes); thereafter you re-

ceive only that captured parameter
instead of whole waveforms. The
Event Manager has a 21-input,
dual-trigger tree system that uses
logical AND and OR functions to
discriminate among more than
500,000 transient events.

Another software tool called the
Memory Manager lets you optimize
the 5300’s use of memory. You can
define the channel depth of its mem-
ory from 256 to more than 2 million
samples per acquisition in incre-
ments of 256 samples. The 68000-
based 5300 has two independent
clock functions; you use the unit’s
10-MHz master clock to program
the two clock functions in 100-nsec
increments.

For a more sophisticated user in-
terface, you may want to purchase
the ACQ5300 software. It simplifies
the system setup and data acquisi-
tion with interactive, pop-up pan-
els. This program also lets you edit
all the text, the prompts, the help
messages, and the colors; you can
also develop and run macros for
automatic configuration or for que-
rying a system operator. ACQ5300
runs on the IBM PC/AT and sells
for $1200. Pricing for the 5300 be-
gins at $15,000.

Even more fascinating than soft-
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Access to the Right Technology

Whatever your application, Raytheon
can open the door to the appropriate
ASIC technology. With over 14 years’
experience in semicustom design,
Raytheon offers you many choices—
CMOS, low power ECL and digital
bipolar, as well as linear arrays.

[J CMOS arrays: Raytheon’s low-
power CMOS arrays to 20,440 gates
have a 1.0 wm effective channel length
and rad hard capability. Both our
VHSIC-approved and standard families
have the lowest power consumption in
the industry. The 2 pm RL7000 array

is a second source for LSI's LL7000

e

Raytheon offers you choices

[] Low-power ECL arrays: The ECL
products available from Raytheon have
densities comparable to 1.5 pm CMOS
arrays and I/0Os compatible with ECL,
TTL (10K or 100K), and CMOS. These
ECL arrays also deliver the industry’s
lowest power dissipation per gate. Their
superior speed/power performance—
<0.1pJ—provides the ASIC designer
with state-of-the-art semicustom
capabilities.

(] Digital bipolar arrays: Our many
years of experience in ISL array
design and production give Raytheon
a solid foundation for expanding

(] Linear arrays: Raytheon’s bipolar
macrocell arrays with 8, 12 or 15 gain
blocks and FET input arrays with 4 or
12 gain blocks utilize precision thin-film
resistors. They can be configured into a
variety of analog functions, including
voltage references, switches,
comparators, op amps, and VFCs.

Let Raytheon open the door to a world
of ASIC choices, with our proven track
record in multiple ASIC technologies.

Raytheon Company
Semiconductor Division

350 Ellis Street

Mountain View, CA 94039-7016

series. Standard cell solutions are ASIC technology.
also available. (415) 966-7716
Where quality starts with fundamentals.
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ware-driven instruments is the idea
of software-generated instruments.
National Instruments recently in-
troduced a new version of its graph-
ics-oriented Labview software.
Labview 2.0 runs ten times faster
on average than previous versions,
and it has a dazzling color interface.
This version also provides editing
features like rubberbanding, graph-
ics controls such as panning and
zooming, and support for integer
data elements. Best of all, the com-
pany will give Labview 2.0 free to
all version 1.2 owners.

Labview is a colorful, icon-based,
graphics programming system that
simplifies engineering and scientific
programming on Macintosh comput-
ers by permitting you to design in-
struments generated by, and based
purely in, software. Instead of writ-
ing lines of code, you produce these
instruments by drawing block dia-
grams that represent test and
measurement functions. You then
control these instruments via on-
screen representational images of
the types of switches, dials, and lev-
ers you would find on hardware ver-
sions of such equipment.

The rubberbanding feature lets
wires remain attached to (and move
with) an icon as you relocate it

within a block diagram. You can se-
lect multiple objects for group ma-
nipulations. Or you can cut and
paste icons, front panels, and block
diagrams from one part of a soft-
ware instrument to another area in
the same device or to a different
instrument.

Graphics compiler lends speed

Version 2.0 owes its impressive
speed to a graphics compiler that
generates machine code from the
block diagrams of your software in-
strument. The result is that compu-
tationally intensive applications de-
veloped under the new software
may run as much as 60 times faster,
while I/0 intensive applications can
go about three times as fast as they
did on the earlier version. (Version
1.2 interpreted the graphies pro-
gramming language as it ran.)
Labview 2.0 can also run all the ap-
plications you've developed under
version 1.2,

To reduce memory requirements
and to further increase execution
speed, Labview 2.0 adds multiple
integer and floating-point data for-
mats to the old version’s extended
precision floating-point data type.
And for embedded Labview appli-

cations, the manufacturer provides

a run-time system for end-user
functions composed entirely of fixed
code. The program’s object-ori-
ented open-architecture and dy-
namic linking mechanism lets you
write C code and insert it into
Labview without recompiling the
Labview code.

If you don’t have Labview 1.2,
you can buy version 2.0 for $1995.
The company also plans to distrib-
ute libraries of Labview instrument
drivers via its Macnet electronic
bulletin board and on fourteen 3.5-
in. floppy disks. Access charges for
Macnet vary from $4 to $8/hour; the
disks cost $50 each.

Flowchart programming arrives
Wavetek’s Wavetest is a Win-
dows-based program for automatic
testing. It runs on an IBM PC/AT
and uses icons and flowcharts to
provide you with a text-free pro-
gramming environment. A software
bus analyzer comes in the package
as well as an automatic-documenta-
tion feature for your test programs.
A library of more than 50 instru-
ments is also included, as well as
an instrument-library generator, a
test-program generator, Basic, a
GPIB interface card, a tutorial, and
reference manuals. The test-pro-

For more information . . .

For more information on the test and measurement software described in this article, contact the following manufactur-
ers directly, circle the appropriate numbers on the Information Retrieval Service card, or use EDN’s Express Request

service.

Asyst Software Technologies Inc
100 Corporate Woods
Rochester, NY 14623

Gould Inc
Test and Measurement Div
3631 Perkins Ave

12109 Technology Blvd

(800) 348-0033 Cleveland, OH 44114 TLX 756737
In NY, (716) 272-0070 (216) 361-3315 Circle No 711
Circle No 705 TLX 196113

Circle No 708

DSP Development Corp
One Kendall Sq

Integrated Measurement Systems

Summation, Inc
11335 NE 122nd Way
Kirkland, WA 98034

Cambridge, MA 02139 9525 SW Gemini Dr (206) 823-8688
(617) 577-1133 Beaverton, OR 97005 TLX 152219
TLX 324168 (503) 626-7117 Circle No 712
Circle No 706 Circle No 709

John Fluke Manufacturing Co Inc
Box C9090
Everett, WA 98206

Keithley Instruments Inc
28775 Aurora Rd
Cleveland, OH 44139

(206) 347-6100 (216) 248-0400
TLX 185102 Circle No 710
Circle No 707

National Instruments Corp

Austin, TX 78727/(512) 250-9119

Test Systems Strategies Inc
8205 SW Creekside Pl
Beaverton, OR 97005

(503) 643-9281

TLX 4992633

Circle No 713

Wavetek

9045 Balboa Ave
San Diego, CA 92123
(619) 279-2200

TWX (910) 335-2007
Circle No 714
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Let Your Instruments
Do The Talking™

Talk to you
DADiSP-48
tions to di
waveforms,
name. Run

acquisition
nalysis
nctions

the First Spreadshet
designed exclusively for
Scientists and Engineers.

(617) 577-1133

Order our $20 Interactive Demo Disk.
Ask about DADiSP for IBM-PC/XT/AT,
DEC MicroVAX, HP9000, Masscomp
5000, and Sun Workstations. For further
information write DSP Development
Corporation, One Kendall Square,
Cambridge, MA 02139, (617) 577-1133

9 DSP

Development
Corporation
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gram generator lets you set as
many breakpoints as you need to
debug your program. You can sin-
gle-step through the program, trace
variables, and create cross-refer-
ence lists. The package costs $3990.

Summation’s $2950 Testwindows
3.0 also runs under Microsoft Win-
dows on an IBM PC, but you use
text rather than graphics to control
IEEE-488 instruments. This pro-
gram automatically takes advan-
tage of your PC’s expanded mem-
ory and offers keyboard control for
harsh environments or industrial
applications, where a mouse may
prove impractical.

Although you have to learn the
Testbasic language to run Testwin-
dows, the company’s Sigma Users
Group provides program support
and a library of Testbasic routines.
An initial window lets you know
what modules and instruments are
available, and a device window
simulates front panels to simplify
instrument control. Using the Test-
basic editor, you can cut, paste,
copy, search, and replace code.
Once you’ve completed your pro-
gram, you can save it for later use
and duplicate it for multiple de-
vices.

Are Windows too restrictive?

One drawback ought to temper
the current fervor for the graphics
user interface with its icons and
windows: a lack of flexibility. In
eliminating any need for program-
ming, a graphics shell also elimi-
nates any chance for adapting the
shell to a user’s particular require-
ments. As a consequence, a number
of scientific software manufacturers
borrow features such as pop-up
menus from the world of Windows,
but keep the flexibility of a menu-
driven interface to increase the end-
user’s options.

Asyst Software Technologies
sells one such data-acquisition prod-
uct. Asystant GPIB is a scientific
number-crunching program that in-
terfaces with IEEE-488 instru-
ments. The program can control

and monitor as many as 12 instru-
ments. It automatically gathers in-
strument data; processes or gener-
ates waveforms; plots, scales, and
labels your screen graphics; and
generates tables. The package of-
fers both algebraic and reverse-
Polish notation for real and complex
arithmetic and trigonometry.
Asystant GPIB also performs
polynomial operations, solves dif-
ferential equations, and performs
statistical analysis (including curve
fitting). When you issue commands
to the instruments, you receive
real-time feedback. Using menus
and a command line, you can config-
ure instruments, execute bus and
device commands, and build and
run GPIB routines. The program
runs on an IBM PC and costs $695.

Cognitive instruments are next
Expert systems may form the ba-
sis for the next generation of test
and measurement software. Al-
though no AI packages are now
commercially available for test in-

struments, you can buy field-serv-

ice software for remote error analy-
sis that hints of things to come.
Digital Equipment Corp sells a
Standard Package for Error Analy-
sis and Reporting (Spear) that can
identify a cracked read/write head
in a disk drive, present the probable
cause of the fault, and offer an ex-
planation for why the problem oc-
curred. Once the same types of
functions are developed for instru-
mentation, you may be able to com-
pletely automate the analysis of test
data.

Article Interest Quotient
(Circle One)
High 515 Medium 516 Low 517
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Systems logic in the

ra of MegaChip Technologies:

No system should ever be limited by its
to help your design perform at its best.

Up to 65% of the components in today’s systems are logic.
Such a large proportion demands that your logic devices
perform on a par with other advanced building blocks—
and be chosen with equal care. Systems logic
alternatives from Texas Instruments can
help you better realize the

performance potential of

your system design.

ithin months after
demonstrating the first
working integrated cir-
cuit 30 years ago, Texas Instruments in-
troduced a commercially available logic
function, an RS flip-flop. With that
beginning, T1 established a tradition of
development and innovation in logic
that encompasses the industry-standard
SN54/74 Series TTL and the new

families of advanced logic described here

that can add significantly to the value
and performance of your overall system.

For example, for systems that require
off-the-shelf flexibility with a degree of
customization, TTs Programmable Logic
Devices (PLDs) include popular 10-ns
PAI®ICs available in high volume. And,
to keep pace with today’s high-speed
microprocessors, T1 plans to continue to
drive PLD performance to sub-10-ns
speeds.

TT’s Advanced CMOS Logic (ACL)
supports the design goal of high perfor-

ON THE COVER: Suspended above the
board, provided by Rockwell International,
Missile Systems Division, are military versions
of Tl advanced logic devices.

mance combined with low-power opera-
tion, while TI's new BICMOS bus-inter-
face family delivers very high drive cur-
rent at very low power compared to
bipolar circuits.

| TT’s MegaChip Technologies
| Our emphasis on high-density i
| memories is the catalyst for ongoing ad-
| vances in how we design, process, and |
| manufacture semiconductors and in
| how we serve our customers. These are
| our MegaChip™ Technologies, and
| they are the means by which we can
' help you and your company get to i
market faster with better products.

For systems requiring moderate den-
sities and fast prototype cycle times, TI
offers a new series of one-micron CMOS
gate arrays. When you need higher levels
of integration plus increased design
flexibility, TI's one-micron CMOS stan-
dard cells provide the means for system
consolidation.

And for military applications, TI offers
a wide choice of high-reliability logic
functions.

On the following pages are details of
what you can expect from TI's range of
logic options:
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et high speed, low
power, and low noise with

’s broad ACL family.

It’s an extensive family that includes
gates, flip-flops, latches, registers, drivers,
and transceivers. It’s a readily available
family in DIP and SOIC packages. It
TIs high-performance EPIC™ ACL
family, bringing with it an important
bonus—major reductions in noise.
Family speed is comparable to ad-
vanced bipolar 54/74F; 24 mA of

When every nanosecond counts, TI's new
high-performance ACL family can help you
significantly improve system speed.

sink/source current will drive SO'Oth
transmission lines; and low power is
characteristic of TI's EPIC technology
All this with “ground bounce” substan-
tially reduced compared with end-pin
ACL. The reasons are innovative pack—
aging and a circuit-design technique
called OEC™ (Output Edge Control)
which softens the transition states that
cause simultaneous switching noise. In
fact, EPIC ACL noise levels are typically
10% less than those of bipolar devices.
The rapidly increasing customer acce
tance of TI's ACL f; irms

noise-reduction advantages and its ease

of use.

System design advantages
A unique “flow-through architecture”
simplifies board design, layout,and
troubleshooting. Inputs surround power
pins on one side, outputs on the other,
and control pins are strategically located
at the package ends.

From a systems perspective, TI's
arrangement offers the lowest-cost design
when compared to end-pin ACL.

Because in circumventing noise
problems, end-pin designs can require
additional components that take up to
32% more board area and slow system
performance.

There are 146 functions, in both AC
and ACT versions, currently announced |
in TI's ACL family, including such inno-
vative, highly complex functionsasad-
vanced transceivers, line drivers, latches,
feedback registers, multiplexers, and
counters.

Th' CL farmly, developed mby
PhlhpsfSlgnencs, fully m JEDEC in-
dustry-standard No. 20 specifications for
Advanced CMOS Logic.










TT offers advanced logic families

Major logic consolidation, the equivalent of
252 MSI and LSI devices, was possible using the
seven TI A%(iof;mctiops shown above the
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Comprehensive support from TT helps
you improve your design performance
as you improve system performance.

To enable you to excel in designing the
logic portion of your system for maximum
performance, TI has compiled or is
making available a wide range of design
tools and aids:

PLDs: The TIPLD data book (472
pages) contains design and specification
data for 78 device types. Four application
notes are incorporated as a reference
tool. A qualification book is available,
and a state-machine design kit is
forthcoming.

ACL and BiCMOS Bus Interface:
TI's ACL data book (348 pages) con-
tains detailed specifications and applica-
tions information on the members of the
one-micron ACL family. The ACL
designer’s handbook (299 pages) spells
out the technical issues confronting
advanced-logic design engineers and
describes methods for handling the is-
sues. A qualification book (358 pages)
features extensive reliability and charac-
terization data, die photos, and applica-
tion derating factors. Customer evalua-
tion capability is enhanced by TI's
system evaluation board (available for
demonstration through TI field sales
offices) and third-party characterization
boards.

Data sheets are available on each mem-
ber of TI's BICMOS bus-interface family.
ASICs: The TGC100 Series Design
Kit gives you the tools needed to success-

fully complete a gate-array design: A

Extensive design support available for TI's systems logic families includes that for the new TGC100
Series gate arrays (at top) , Programmable Logic Devices (at left), and Advanced CMOS Logic.

macro library for Daisy or Mentor en-
gineering workstations containing the
graphic symbol and functional and
simulation models for each macro; a
software library of Tl-specific software
tools that streamline and simplify the
design process; a design manual that
answers “how to” questions about design-

Texas Instruments Incorporated SDVOR3EDSQPC
P.O. Box 809066

Dallas , Texas 75380-9066

Yes, please send me the following:

RYQ1 ASIC Information Packet

DZp1 Programmable Logic Device Data Book

CAQ1 ACL/BiCMOS Information Packet

CBQp1 BiCMOS Data Sheet Packet
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ing with the TGCI100 Series; a two-
volume data manual providing detailed
specifications for each macro in the
TGC100 Series software library; and a
software user’s manual.

An equally comprehensive design kit
for the TSC500 Series is currently in
development.

For more information on TI's ad-
vanced systems logic ICs and their sup-
port tools, complete and return the
coupon today. Or write:

Texas Instruments Incorporated

P.O. Box 809066

Dallas, Texas 75380-9066

"MegaChip, IMPACT (Implanted Advanced
Composed Technology), IMPACT-X, EPIC
(Enhanced Performance Implanted CMOS), OEC,
MegaModule, and microExplorer are trademarks of
Texas Instruments Incorporated. COMPAQ
DESKPRO 386/20 is a trademark of Compaq
Computer Corporation. VMEbus is a trademark of
Motorola, Inc.

PAL is a registered trademark of Monolithic
Memories Inc. Multibus is a registered trademark of
Intel Corporation. Macintosh 11 is a registered

trademark of Apple Computer, Inc.

© 1988 Tl SDVRQ 75
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TEXAS
INSTRUMENTS

oy



DESICN
ENGINEER
CSPICE

LAYOUT

Intergraph makes electronics CAE
easy. We offer interactive graphics
solutions that do it all — from product
concept and design through
implementation — solutions that
support hierarchical designs for PCB,
ASIC, or hybrid applications. Using a
common interface, you can capture
schematics and verify both digital and
analog designs with graphical
waveform editors.

At one workstation...

Push a button and you're doing
hierarchical schematic design with
Intergraph’s Design Engineer.* Push
again for analog circuit simulation or
digital systems simulation using
Intergraph’s CSPICE or the
industry-standard HILO. Select ASIC,
PLD, or LAYOUT for a wide choice of
vendor libraries and design tools,
supporting a variety of technologies.

Using our 5-MIPS CLIPPER workstations
and servers, you can pass data via
Ethernet and other industry-standard
networks. Intergraph supplies the
common database and all the
application tools you need to control
the entire development and revision
process — and to get your products to
market faster.

*For a low-cost solution to design
entry, ask about Intergraph’s
Design Engineer PC.

Intergrating CAE solutions...

Call Intergraph...800-826-3515 or
205-772-2700. CAE really is as simple
as pushing a button.

CIRCLE NO 63
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LET THIS NEW MODEM CHIP
MAKE LIFE EASY FOR YOU

The Only 5-Volt, 2400 BPS, 1-Chip
Modem For Low-Power Applications

If modem chips have a place in your com-
pany’s products, here's how a new low-
power single-chip modem from Silicon
Systems can make life easier for everyone.

Now your product designers can put
this new 1-chip 2400 BPS modem into their
designs and replace three or more old-
style modem IC’s. The K224L draws less
than 120 mW from a single 5-volt supply,
eliminating the need for additional power
supplies and making integration of the
modem function possible in lap-tops,
portable terminals, and other battery-
operated applications.

Your marketing department will be
happy to know that this single chip fully
supports all the world-wide operating
modes—V.22 bis, V.22, V.21, and Bell 212A/
103. They'll like the competitive edge that
state-of-the-art single-chip modem tech-
nology can give to your company’s products.

And, of course, your management
team can only be proud of an engineering
and marketing group that has the good
sense fo make the most of such innovative
components that enhance the features
of your products, reduce costs, and boost
company sales.

Call Now!
(714) 731-7110, Ext. 3575

For more information on the new Silicon
Systems 73K224L, or any of SSi’s fully
compatible K-Series 1-chip modems,
contact: Silicon Systems, 14351 Myford
Road, Tustin, CA 92680.

INNOVATORS IN J INTEGRATION

Jili ﬂ&‘(mf

“Where we design to your applications.”

Circle 3 for career information See us at Electronica Hall 18, Booth 18E5 Circle 4 for product information
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Balancing mechani deléctrical

uirements keeps us on the leading
edge of illtEl‘COIiPlieCt technology.

What a challenge: making cable systems smaller,
lighter, and more flexible without compromising signal fidelity,
flex-life, or reliability. At Precision Interconnect we do it every
day, for leading electronic equipment manufacturers all

reliefs. Custom overmolds and sealing designs have been
developed to protect interconnect systems in harsh
environments. These cable assemblies provide the critical link
in hand-held applications on diagnostic instruments, sensors,
over the world.

and medical and surgical devices.

Working with a variety of mechanical requirements, Our expertise, increasing with each
plus strict electrical parameters, we custom-design and produce unique problem we solve, ensures that
complete interconnect systems. Micro-miniature cables, reliability is designed in, built in, and tested.
usually using 38 AWG and smaller conductors, So we can keep our balance. And

can be terminated to standard or micro assure a great performance PRECISION
connectors and protected with flex-strain every time. INTERCONNECT

16640 S.W. 72nd Avenue
Portland, OR 97224
(503) 620-9400

Interconnect assembly for Medical Dynamics'
hana-held surgical camera is sealed against
sterilization solutions.

EMCLERo i Offices in San Francisco, Boston,
Wilmington and Diisseldorf.



“At LTX we evaluated a lot
hefore we chose Vicor.”

“As the leading manufacturer of automatic test
equipment for linear integrated circuits, we had
unique power supply requirements for Hi.T, our
new linear test system. Given its advanced
resource per pin architecture, we needed new
solutions. So we went to the experts. And Vicor
delivered.

They delivered a DC power module which lets
us achieve low system noise, thus allowing our
test equipment to measure signals down to
microvolts.

The high power density of Vicor’s modules
provides us more space for instrumentation. Our
systems are smaller, and we can more easily
distribute power supplies throughout the
system.
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They delivered a power system that’s modular,
flexible and reliable. We can add new features to
our testers without having to redesign the power
distribution system. And high reliability is
especially important to us since we offer a limited
lifetime warranty on our test systems.

At LTX, our test systems are designed to be
flexible. To stay competitive, we're prepared to
test semiconductors that are not yet designed.
The flexibility of Vicor’s power supply is an
important ingredient in LTX’s role in meeting
tomorrow’s test challenges.”

— Phil Perkins, Staff Scientist,
Co-Founder, LTX Corporation
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of power supply solutions

Distributed Power

Advanced system manufacturers are taking
advantage of the inherent benefits associated
with distributed power systems. Through the use
of component level power converter modules,
designers are able to effectively decentralize
the traditional power system by
providing onboard power
conversion at the
sub-assembly
level.

The Benefits:

B Maximum cost effectiveness

® Minimum time to market

B Minimum inventory

B Reduced size

m Efficient power busing

® Modularity

m Flexibility in system configuration
m Enhanced reliability

Rear panel of the Hi.T system

The Component

The building block for distributed power is
the Vicor VI-200 series of “zero-current-
switching”, component
level, DC/DC ot
converters.

To discuss
your power system

requirements, call Vicor today
at (508) 470-2900, 23 Frontage Road,
Andover, MA 01810.

[M» VICOR




The “Look and Feel” CAE Users Have Been Looking For

On-Screen Prompt line makes
it easy to find the feature
you're looking for.

Command Line displays
selected function.

Hierarchical Menus eliminate
keyboard commands.

EE Designer III supports workstation-quality
grapbics up to 1280 x 1024 resolution, or uses
standard VGA, EGA, or CGA color graphics.

Action Button selects
Sfunctions.

Menu Button toggles
between menu and
grapbhics.

Pan Button Redraws
screen around
cursor location.

EE Designer III takes
advantage of all 3 mouse
buttons for maximum
operating speed and
throughput.

Introducing EE Designer I1I"

The first ergonomic PC-based CAE software system

The fact is that today’s CAE
software systems have a lot of
features. The problem is that
you have to read a huge manual
or go to a HELP screen to find
the feature you need.

Finally, an integrated desktop CAE
software system with all the features
you need plus an ergonomic user
interface that lets you easily find
and access them.

EE Designer III combines on-screen
function prompts with a graphic-
based hierarchical menu structure.

Outside North America Contact:

=IIL_BET RONEX

ELEKTRONIK AB
Box 1337

5-181 25 LIDINGO, Sweden
Tel: +46 8 7679205
Fax: +46 8 7318118

CIRCLE NO 200

So whether you're capturing a sche-
matic or Auto-Routing your printed
circuit board you can always find
the function you need.

The EE Designer series of products
is distributed worldwide by a com-
bination of Visionics Corporation
in North America and Betronex
Group in Europe, Asia, Australia
and South America.

Join the family of over 7000 world-
wide users who have found that the
EE Designer series of products get
the job done.

In North America Contact:

343 Gibraltar Drive

Sunnyvale, CA 94089

(408) 745-1551 1-800-553-1177
Telex: 346352 Fax: (408) 734-9012
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Dielectrically 1solated ICs move into
high-performance applications

Richard A Quinnell,
Regional Editor

A wide range of high-performance
analog ICs now use dielectric-isola-
tion techniques. Precision amplifi-
ers, video circuits, analog switches,
circuits with high input voltages,
and even analog ASICs currently
benefit from dielectric-isolation

technology. These ICs can boost the
performance of your most demand-
ing systems.

Dielectric isolation, which was
first introduced commercially in the
1960s by Harris Semiconductor,
was originally developed to improve
the radiation tolerance of ICs.
Three other companies—Burr-
Brown, Elantec, and Sipex’s Da-

You can see the isolation barrier as dark rings around the transistors in this quad transistor
array from Elantec. The glass forms a cup underneath the transistor, separating it from the

substrate.

EDN October 13, 1988

taLinear Div—have since joined
Harris in the ranks of suppliers of
dielectrically isolated ICs. In fact,
two of the four entered the field
only very recently: Elantec began
producing the devices in 1985, and
Sipex began offering standard prod-
ucts in January 1988.

DI benefits high-speed ICs

From its origin in radiation-
hardened devices, dielectric-isola-
tion technology expanded to high-
speed circuits (see box, “Dielectric
isolation yields performance advan-
tages”), for which it offers several
advantages over junction isolation.
One advantage is that dielectrically
isolated devices have relatively low
parasitic capacitance: It’s typically
one-tenth that of junction-isolated
devices. This fact translates into
both a higher frequency response
and lower power consumption. In
other words, less time and current
are needed to charge the capacitors.

Advances in digital technology
are the principal reason that dielec-
trically isolated ICs are moving into
high-performance applications. It’s
now the analog portions of systems
that are the limiting factor in sys-
tem performance. System designers
are therefore demanding higher
performance from analog circuits,
and one of the ways that IC manu-
facturers are responding is to de-
velop new dielectrically isolated
devices.

At present, however, the pre-
mium you pay for dielectric isola-
tion—the price is at least 30% more
than that of comparable junction-
isolated devices—restricts its use in
less-demanding applications. That’s
the bad news. The good news is that
the additional cost is principally due
to the manufacturing process, and
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manufacturers are already making
efforts to lower the cost of manufac-
turing the ICs by improving the
process.

High-speed devices such as the
popular Harris 2500 Series op amps
were the first type of analog IC to
benefit from dielectric-isolation
technology. Both Sipex and Elantec
are alternate sources for many of
the products in the series, including
the 2500/02/05, the 2510/12/15, and
the 2520/22/25.

Precision and speed

Op amps that combine speed and
precision were the next type of de-
vice to adopt dielectric-isolation
technology. Two recent examples
are the Harris HA-5147A and the
Burr-Brown OPA-602P. The HA-
5147A has a slew rate of 35V/usec.
Its gain-bandwidth product is 120
MHz, its minimum stable gain is 10,
and its output settles to 0.01% of
the final value within 400 nsec.

The HA-5147A’s speed doesn’t

require you to sacrifice precision.
The device’s offset voltage is 10 pV;
its typical bias current is =10 nA.
It consumes only 3.5 mA of supply
current, and it costs $6.21 (100).

The Burr-Brown OPA-602P also
offers a combination of precision
and speed. This part is unity-gain
stable and has a bandwidth of 6.5
MHz and a slew rate of 35V/usec.
Its offset voltage is +1 mV typ and
its bias current is 1 pA. It sells for
$2.80 (100).

Circuits for video

Speed is not the only advantage
that dielectrically isolated ICs can
offer for your applications. For ex-
ample, these ICs’ capacitance is in-
dependent of the strength of the
signal, a feature that’s advanta-
geous for high-quality video appli-
cations.

One recent dielectrically isolated
device that’s specifically intended
for video applications is the Harris
HA-2544, which offers a typical dif-

ferential gain of 0.23% and differen-
tial phase of 0.05° for a load resis-
tance of 1 k(). It also features a 65°
phase margin and a gain-bandwidth
product of 50 MHz. The device’s
slew rate is 150V/psec, and it set-
tles to 0.1% in 120 nsec. It costs
$4.83 (100).

Another video device that capi-
talizes on the advantages of dielec-
tric isolation is the Elantec 2003
video line driver. This unity-gain
device offers a 100-MHz bandwidth
and can handle as much as +100
mA of output current with resistive
loads. It features a typical slew rate
of 1200V/usec for a 1-kQ) load, dif-
ferential gain of 0.1%, and differen-
tial phase of 0.1°.

Isolation and high voltage

The glass insulator used in dielec-
tric-isolation techniques contributes
to the isolation between channels in
the Harris HI-222 video switch. The
switch features 35{) on-resistance,
and its typical leakage current is

Dielectric isolation yields performance advantages

The key to understanding the performance of dielec-
trically isolated ICs is to examine the processes that
produce them. Although the different manufactur-
ers’ processes vary somewhat, the companies all use
the same four basic steps (Fig A).

The first step is to etch the silicon to produce
islands. The angle and depth of the etching deter-
mines the size of the transistors that can be pro-
duced and their spacing.

The next step is to oxidize the surface of the sili-
con. This oxide becomes the insulator that isolates
the transistors from the substrate and each other.
It also accounts for the high voltage tolerance of
dielectrically isolated devices: Because it’s made of
glass, rather than a semiconductor junction, the bar-
rier undergoes breakdown at several hundred volts
instead of several tens of volts.

The third step is to grow polysilicon on top of the
oxide layer. The new polysilicon layer is as thick
as the original wafer. This layer will serve as the
substrate for the final circuit; it must be rugged
enough to tolerate handling after the silicon layer
has been removed. Much of the extra cost of dielec-
tric-isolation technology comes from this step—it

takes time and care to grow the layer and at the
same time make sure it doesn’t curl up like a
potato chip.

The fourth step is to flip the wafer over and re-
move silicon until the bottoms of the etched wells

/—‘MOBQ E(Ch\

N-Type Wafer

Grind Off Starting Wafer

Collector

4

Emitter Base

-

Fig A—Dielectric isolation includes four preliminary steps that
other semiconductor processes don’t use: You etch the silicon
(a), oxidize its surface (b), grow a polysilicon layer on top of the
oxide layer (c), and finally mill away the original silicon (d).

82

EDN October 13, 1988



TECHNOLOGY UPDATE

0.2 nA at 25°C. The isolation be-
tween channels is 84 dB; the off-
isolation is 72 dB at 5 MHz. The
device also features a 200-MHz
bandwidth and exhibits differential
gain of 0.02% and differential phase
of 0.02°, specs that tailor it for video
applications.

The presence of an insulator
around the transistors allows di-
electrically isolated devices to toler-
ate much higher input voltages than
junction-isolated devices can; the
oxide’s breakdown voltage is typi-
cally greater than 800V. This toler-
ance allows the Harris HC-5502B
subscriber-line interface circuit
(SLIC) to interface directly with
the bell-ring signals, which are typi-
cally over 100V, without needing an
external transformer. It also helps
to protect the device from surge
voltages, which commonly occur in
telephone lines. The device can
withstand surges as great as 1000V.

This dielectrically isolated precision op amp (the OPA-602 from Burr-Brown) features a

Dlelectnca!ly isolated ICs’ abili_ty 35V Insec slew rate, a 6.5-MHz bandwidth, and a 2-pA bias current. The device is available
to tolerate high voltage on the in- in a plastic DIP for $2.80 (100).

are exposed. What were pillows of silicon covered
with glass are now tubs of glass filled with silicon.
The precision with which the manufacturer performs
this fourth step determines the depth of the silicon
tubs and the yield of the wafer. If the milling is not
parallel to the original wafer surface, too much of
the material will be removed from one edge of the
wafer. The accuracy of the milling depth is impor-
tant, too. This accuracy determines how shallow you
can make the tubs and still get an acceptable yield.
The size of the tubs determines the transistor
density.

The remainder of the process for dielectrically iso-
lated chips is the same as for chips fabricated in
other technologies. The most commonly used tech-
nique is bipolar processing, which produces struc-
tures containing both npn and pnp transistors. Un-
like junction-isolation techniques, dielectric-isolation
techniques allow manufacturers to fabricate both
types of transistors with equal facility, so dielectri-
cally isolated devices can use a complementary
structure made from high-speed vertical transistors.
Junction-isolation devices either use slower planar
transistors for one of the types or use designs having

only one transistor type. Either technique exacts a
speed and performance penalty.

Separating the transistors with an oxide layer has
many other advantages as well. An isolation junction
is, essentially, a reverse-biased diode. This diode
allows current to leak to the substrate and presents
a parasitic capacitive load at the collector. The leak-
age current increases with temperature and under
irradiation, causing the circuit to fail at high tem-
peratures and radiation levels. The parasitic capaci-
tance increases the power dissipation at high fre-
quencies, limits the frequency response, and varies
as a function of the signal voltage, causing signal
distortion.

A dielectrically isolated device has no isolation
diode. Its substrate’s parasitic capacitance is only a
tenth that of junction-isolated circuits and is virtu-
ally independent of the signal level. Its leakage cur-
rent is almost nonexistent, and it’s unaffected by
radiation and temperature. Because an insulator
surrounds every transistor, the performance of a
dielectrically isolated device is comparable to that
of a hybrid circuit with discrete transistors mounted
on a ceramic substrate.

EDN October 13, 1988
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puts is also proving useful in many
new applications. In November
1988, Harris plans to release a
monolithic power converter fabri-
cated with the dielectric-isolation
process; you can actually plug the
IC into the wall. This device gener-
ates 100 mA at 5V dc directly from
120V ac power. It requires no ex-
ternal components.

DI arrays for ASICs

You can also take advantage of
dielectric isolation’s advantages in
the analog ASICs you create. Sipex
offers the SP-1104 dielectric-isola-
tion array, which has more than 400
transistors and a variety of resis-
tors, capacitors, and buried zener
diodes in a 4 X4 matrix of tiles.

Each tile of the SP-1104 gives you
24 small-geometry transistors—12
pnp and 12 npn types. The pnp tran-
sistors offer a B of 150 and a transi-
tion frequency (fr) of 600 MHz. The
npn types have a B of 200 and an
fr of 1 GHz. The array offers tran-
sistors in four sizes. Their collector
currents range from 10 nA to 100
mA, and you can obtain complete
Spice models for the transistors.

The other components lie be-
tween the transistor tiles. You have
a choice of three capacitor sizes—b,
8, and 18 pF—and enough clear
field area for 800 k() of thin-film
resistors. You tailor both the thin-
film resistors and the capacitors
during fabrication.

This analog ASIC array uses dielectric iso-
lation to offer both mpn and pnp transistors
with cutoff frequencies of greater than 600
MH?z. Besides including more than 400 tran-
sistors of varying sizes, the Sipex SP-1104
gives you programmable capacitors and
thin-film resistors, zener diodes, and pinch
resistors, so you can create a variety of de-
signs without using external components.

The array also offers low-preci-
sion pinch resistors for applications
that require higher resistance; for
example, you can use them as
bleeder resistors. These resistors
offer a 20% tolerance and a break-
down voltage of 8V. There are 36
of these resistors, in groups of six,
each with a nominal value of 35 k().

Integration support

You can use either CAD tools or
manual layout techniques to com-
plete your design, then submit it
to Sipex for integration. The com-
pany’s integration service includes
a design review, layout verification,

testing, packaging, and delivery of
25 functional prototypes, and it
costs $19,750. You can obtain addi-
tional prototypes at $1000 for 25
units if you order them with the
integration service.

Future dielectrically isolated de-
vices may cost less than current
ones. The premium you must cur-
rently pay for dielectrically isolated
devices is due to the special process-
ing steps the technology requires.
Manufacturers are actively investi-
gating ways to cut the cost of such
process steps as polysilicon deposi-
tion and milling.

For example, the manufacturers
are examining alternatives to poly-
silicon deposition, because the poly-
silicon layer takes time to grow, and
because it sometimes causes the wa-
fer to curl up like a potato chip
rather than remaining flat. An eco-
nomical alternative to polysilicon
deposition is wafer bonding, the
technique of attaching a second wa-
fer to the first to provide silicon
support.

Manufacturers are also examin-
ing ways to improve the accuracy
of their milling techniques. The best
milling accuracy they’ve achieved
so far is =3 pwm, which leaves be-
hind an average of 25 pm of the
original silicon. To produce finer ge-
ometries for dielectrically isolated
ICs will require milling accuracies
closer to =1 pm.

Request service.

Burr-Brown Corp

For more information . . .

For more information on the dielectrically isolated ICs described in this
article, contact the following manufacturers directly, circle the appropriate
numbers on the Information Retrieval Service card, or use EDN’s Express

Harris Semiconductor

Box 11400 2401 Palm Bay Rd
Tuscon, AZ 85734 Palm Bay, FL 32905
(602) 746-1111 (407) 724-7418
TLX 666491 Circle No 702
Circle No 700
Sipex Corp

Elantec Inc DataLinear Div
1996 Tarob Ct 491 Fairview Way
Milpitas, CA 95035 Milpitas, CA 950356
(408) 945-1323 (408) 945-9080
TLX 917835 Circle No 703
Cirele No 701
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control

your head.

A Three Chip Set For High-Performance Servo Electronics

Now you can cut head-positioning elec-
tronics in high-performance Winchester
disk drives down to size—using Silicon
Systems’ new Servo Chip Set. The
32H567 Servo Demodulator, 32H568
Servo Controller, and 32H569 Servo
Motor Driver provide all of the functional
building blocks required in a servo
channel.

At your finger tips are advanced
features like PLL synchronization, offset
cancellation, on-track window compar-

Circle 19 for career information

EDN October 13, 1988

ators, motor protection, automatic head
retract, and a microprocessor interface
that puts you in control. Couple this with
our Servo Lab Software and Develop-
ment Plafform, and you can design your
servo system in less time and effort
than your competition.

The Servo Chip Setf breaks down
the major obstacles in the development
of high-performance Winchester disk
drives. With its high level of integration,
it provides superior performance and

JMﬂJM@

design features for lower power, re-
duced board space, and lower cost.

Call Now!
(714) 731-7110, Ext. 3575

For more information on this exciting
Servo Chip Set and other Microperipheral
Products, contact Silicon Systems or
your local representative or distributor
today. Silicon Systems, Inc., 1435]
Myford Road, Tustin, CA 92680.

See us at Electronica Hall 18, Booth 18E5

Circle 20 for product information
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What made a company grt 4 years ago
would kill it today.

Forty years ago, mass production was the answer.

There were mistakes made, of course, but they could always be corrected
in the next run. Do things that way today and the competition will kill you.

Today the leader listens to customers’ needs and can make changes easily
and quickly by integrating the manufacturing process with design.

With Computer Integrated Manufacturing (CIM) from IBM, a product

can be quality proven and changed betore it5s released to the shop floor.

EDN October 13, 1988




Courtesy of the National Automotive History Collection of the Detroit Public Library.

Marketing, Engineering, Production, and Finance work together. Time
is saved. Efficiency is improved. Returns are minimized. Customers are happy
and profits go up.

Nobody is better at CIM than IBM. No one has the hardware, software,
support and experience. All of which adds up to the bigger picture from IBM.
Call 1-800-IBM-2468, ext. 45. Because to be a great company tomorrow you
need the best help you can get today.

The Bigger Picture

EDN October 13, 1988
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Tl call you
right back®

“The checks
in the mail’

“It debugs in C
like ECHO!

Promises, Promises.

Everybody promises, but nobody delivers a real-
time, emulator-based C-debug environment like Arium’s
ECHO. 16- bit, true multitasking and UNIX*based,
ECHO gives you more power, speed and menu-drlven
features to handle the 68000 and other uPs better than

the HP 64000, or anything else.

Just words, you say, promises like all the rest?

STRTE INSTRUCT ION

0813

-0013 (

~0013 000168 static int ilocal = 1688;
-8013 00016 int nrecur;

)

] Histor

0 ;)

)
-0013 1]

R

RE:

]

Load file
Set nemory

7 duwy var

Hap

Set register
5 Reset arrl
Set qualifier
§ Save file
SED  Set s
Stack trace
Single step
Set trigger
Set trap
Set variable

~9013 06168 wrecur = 8;
-0009 16C if (recur > 8) {
nrecur = recur

1 slal ron {es! #H pex! slate wh
21 newstate oldstate=+8 ) fron stalebtdxd?
1: !lloz recur=42 ) fron newstatetx78
i idle +1) from §

/doun_and begin/end file - press returs to exit

Code Preview™ lets you see where your code
is going. You can follow calls and branches
(t0 99 levels) on the screen, to select the
source line on which to trigger, then set and
break in one keystroke! The highlighted
trace display (in source) and stack trace
window show the path your program took.

For a demonstration call

800/862-7486 (CA 714/978-9531)

See us at Wescon booth #3069

UNIX is a registered trademark of AT&T.

ENULATION: | Pod #1: 68EGE t: slop 0p
shor{ Tdle(recur) —IBEL  Sef delay
13 int recur | E Evaluate
Go

+ A then (B+L)
« A then B thea C

B,
t
. B,
+ (R4B) then C E
F,
6
L]
*

(A+B) then (C4]

__bLL______a___G____
Becll trigger words and selecQ sequent
NEXT
runxw W an

HENY | (E.F)

Stack-Relative Trigger lets you trigger on
the addresses and values of stack-relative
variables—a “must” for effective C-debug
where the address of an automatic variable
is different each time the function is called
and is determined at execution. Here, a read
of the local variable “nrecur” is included in
the trigger sequence.

CORPORATION

1931 Wright Circle, Anaheim, CA 92806
CIRCLE NO 68

06384800178
~8635 000172
-8635+006172
-§833+000176
-6836+000178

Prove it to yourself. Read the screens below. Then ask
any other development system—standalone or host
control—to match them. We’ll wait.

Now you know a few reasons (and there are plenty
more) why ECHO should be your emulation tool for
today’s increasingly complicated software debugging.

llSmCTIUl

§

0088 short idle(recur)
~00N8 int recur

B

-0088 (
-0088 000168
-6048 600168
-bens

-00%8 B0O168
-8648+000168
-804y 600160

static int ilocal = 1668;
int nrecur;

/% dunmy var variable %/

nrecur = §;
CLR.L nrecur
if (recur ) ) (
TST.L  recur
BLE.S  $18C
nrecur = recer - 1;
HOVE.L  recur,DE
SUBG.L  §1,08
08, nrecur
Ty
= l‘;str‘m. 2%
® starray(1l.c =
F2 shrrq!l] i = 28
1\ = "string 2°
@ _cursor h s to edit variabl

B044+00016C

sTarrayliTic
starraglel, i
starrayl8l, str

TimeStamp™ and variable display are two
further features that are a must for real-time
C-debug. Note the display of two instances
of a structure in array “starray.” The contents
of these structures, as for any C variable,

can be changed right on the screen.




Remember

whenyou
couldnt get

a SCope

from Fluke?




That was then.

Oscilloscopes!!? Fluke can get you almost any test and meas-
urement gear you need, but sorry, we just don’t sell scopes.



FLUKE AN HILIPS - THE GLOBAL ALLIANCE IN TEST & MEASUREMENT

FLUKE %=~  PHILIPS

¢ ¢
I l 11S 1S NOW,
Fluke's line of Philips oscilloscopes represents a 50 year record of progress and
innovation in oscilloscope technology. Today, Philips makes over 20 different models:

real-time, analog storage, digital storage, and digitizing—from 20 MHz to 2GHz
bandwidths; for benchtop, systems and portable use.

‘<

PHILIPS

T owiues

PM 3340 2 GHz repetitive signal digitizing oscilloscope with full range triggering,
1 mV/div input sensitivity and 1.6 V dynamic range for signal detail

PM 3050 60 MHz, dual channel, single timebase oscilloscope PM 3055 60 MHz, dual channel, third-channel PM 3065 100 MHz, dual channel, third-channel
triggerview, delayed timebase oscilloscope triggerview, delayed timebase oscilloscope

PM 3070 100 MHz, dual channel plus third-channel
triggerview, delayed timebase oscilloscope with clever cursors oscilloscope with 100 MS/s sampling speed on both channels,
and ZOOM function AUTOSET and deep reference memory

PM 3350 Full performance analog and digital storgge

PM 3296A 400 MHz oscilloscope PM 3320A Single event digital storqge osctlloscope PM 3286A 200 MHz oscilloscope
with AUTOSET, subnanosecond risetime, plus infra-red with 250 MS/s sampling (catches 3 ns glitches), 200 MHz with AUTOSET, subnanosecond risetime, plus
remote control and IEEE bandwidth ana 10 bit vertical resolution infra-red remote control and IEEE



) products.
igineers like you.

PM 6666 Programmable

Timer/Counter PM 5193 Programmable Synthesizer/ Function Generator

732A dV Reference
Standard

2176 Benchtop 10-Input Digital
Thermometer

80i-Kw
S@ee  (Current,
S Power
. Probe
FPM 2525 5V - D_@[[ A PO '_.
Multifunction Multimeter ps -
80K-40 <
High Voltage 27 3V - Digit
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Precision

4
Digtt
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90 Sertes
UP Board
Tester
>
D <IPM 32964 - =
400 MHz - :
=g =
Real-Time M ot -

Oscilloscope
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9000 Series Micro-System Troubleshooter 8920A True RMS Digital Voltmeter

IERN BRRD

The Fluke and Philips product line
includes 299 instruments and hardware
products, 36 software packages and 319
accessories. We also have a challenge for
you. See if you can pass this test:

1.1would evaluate test and measurement
equipment from a new supplier that
offered better performance and value.

O True [ False
2.1 am aware that Fluke now sells, serv-

ices and supports Philips test and meas-
urement equipment in North America.

O True [J False

3.1don’t buy out of habit, or because the
salesman bought me a terrific lunch.

OTrue [J False

If you answered true to these three ques-
tions, you're ready for our challenge: Try
something new. Take a look at the Fluke
and Philips products you may not have

i considered before. You'll find them in

the new Fluke catalog, along with all the
technical data you'll need to make an
intelligent comparison, before you buy.
Call your local Fluke sales office, or
1-800-44-FLUKE for your free

catalog, today.

Go ahead. We can meet the challenge.
Canyou?

FREE Fluke and Philips Catalog

Oscilloscopes Multimeters

Signal Generators Logic Analyzers
Counters/Timers ~ Calibrators/Standards
Board Testers Data Acquisition
Thermometers Operator Interfaces
Plotters Systems

FLUKE

John Fluke Mfg. Co., Inc., P.0.Box 9090, M/S 250C
Everett, WA 98206

U.S.: 206-356-5400 Canada: 416-890-7600
Other Countries: 206-356-5500

© Copyright 1988 John Fluke Mfg. Co., Inc. All rights
reserved. Ad no. 0882 —CORP.



Now Fluke has 29¢
d one challenge forer

7 3V - Digit Analog/Digital
Bcndzwi’or{ab/c Multimeter PM 8238 Multi-point Data Recorde

car
Application 77 3V 23 32 . .-: :
Software Packages  Digit Handheld ~ Digit > -
DMM Handheld 7. ~0 “e ‘-E

DMM
5220A Transconductance Amplifier

PM 3570 40C

2393 “Tem Pak” Temperature
Logging System

PM 8155 Multicolor Digital PenPlotter
1050 Series Color Touch Control Screen

7457
Automated
Calibration

System

1752A Data Acquisition System

PM 8272 XY and Strip Chart Recorder

& System 21 Modular

22808 Data Logger PIB Switching System
\, % 742A-10K
I Resistance
@ Standard
>
3
9100/1 Sertes Digital Test System 9100 Series 1/0 Module  telios-1 Com puter Front End <

50 High-Speed Digital plus Analog Osctlloscope




And here’s the ultimate challenge:
Try to find a company that gives

you better service and support

than Fluke.

In fact, we've invested millions in facilities, people, training and replace-
ment parts. To provide you with the support you need in over 60 Tech-
Because we also deliver Fluke service and support. We stand behind nical Service Centers worldwide.

every Fluke or Philips instrument we sell, and we challenge you to find Here's a quick rundown of all the extras you can depend on when you
anyone in the industry who consistently backs up their gear better thanus.  buy from Fluke.

When you buy Fluke or Philips products, you can count on getting more
than the hardware you order.

PRODUCT SUPPORT:

* The Best Service Warranty in
the Industry” We warrant the entire
instrument after we service it—not
just the repaired portion.

* Repair and Calibration Serv-
ices. Complete certification and
reporting is standard with Fluke
Service. Services meeting MIL-STD-
45662 and NRC standards are also
available.

* Standard Price Service. Select
the service you need and pay a fixed
price for a one-time repair or
calibration.

 Extended Warranty Service.
Provides routine calibration at regu-
lar intervals, repairs whenever they
are needed, or both.

* On-Site Service. For those cus-
tomers with large systems or special
service needs.

* Emergency 48-hour Service.
A priority service when downtime

is critical.

* Module Exchange Program. For
customers who wish to do their own
board level repairs.

* Blanket Service Agreements.
A volume discount program for cus-
tomers with large numbers of differ-
ent products.

* Replacement Parts for Serv-
ice. A complete inventory of Fluke
and Philips replacement parts, sub-
assemblies and modules for custom-
ers who do their own repair.

« Update Kits to upgrade your
existing instruments to newer per-
formance specifications.

* Pick-up and Delivery (at
selected Fluke Technical Service
Centers).

* Product Reliability Data,
Manuals, and Product Change
Notices are available on Fluke and
Philips products. Base sets of prod-
uct change notices on Fluke products
are also available on microfiche, as
is an annual subscription service.

*Certain Limitations.

APPLICATION SUPPORT:

» System Consulting and Inte-
gration assistance on any Fluke and
Philips product you are considering.
 Applications Software Pro-
gramming with a complete factory
staff of seasoned programmers.

¢ Third Party Support. More than
20 authorized, trained companies to
assist in programming and integra-
tion for specialized industries and
disciplines.

TRAINING SUPPORT:

* Product Application and Main-
tenance Courses and Technol-
ogy Principles Seminars. Choose
from 28 specialized courses on Fluke
and Philips products, conducted reg-
ularly around the U.S. and Canada.

* Customized and On-Site Train-
ing when and where you need it.
TECHNICAL SERVICE

CENTER LOCATIONS:

Fremont, CA

(415) 651-5112

Irvine, CA

(714) 863-9031

Denver, CO (Aurora)

(303) 659-1171

Orlando, FL

(305) 896-4881

Palatine, IL

(312) 705-0500

Boston, MA (Billerica)

(508) 663-2400

Rockville, MD

(301) 770-1576

Paramus, NJ

(201) 599-9500

Dallas, TX

(214) 869-2848

Everett, WA

(206) 356-5560

Ontario, Canada
(416) 890-7600

SALES OFFICE AREAS:

AL, Huntsville
(205) 837-0581

AZ, Phoenix
(602) 438-8314
*AZ, Tucson
(602) 790-9881
*CA, San Diego
(619) 292-7657
*CA, Irvine
(714) 863-9031
*CA, Burbank
(213) 849-7181
CA, Fremont
(415) 651-5112

CO, Denver
(303) 695-1000

CT, Hartford
(203) 659-3541
DC, Washington
(301) 770-1570
*FL, Clearwater
(813) 799-0087
FL, Orlando
(305) 896-4881
*FL, Tampa
(813) 251-9211
GA, Atlanta
(404) 953-4747
IL, Chicago
(312) 705-0500
IN, Indianapolis
(317) 875-7870
*LA, New Orleans
(504) 455-0814
MA, Boston
(617) 663-2400
*MD, Baltimore
(301) 792-7060
MI, Detroit

(313) 522-9140
MN, Minneapolis
(612) 854-5526

MO, St. Louis
(314) 993-3805

NC, Greensboro
(919) 273-1918
NJ, Paramus
(201) 262-9550
*NM, Albuquerque
(505) 881-3550
NY, Rochester
(716) 323-1400
OH, Cleveland
(216) 234-4540
*OR, Portland
(503) 227-2042
*OK, Oklahoma City
(405) 236-2977
*0K, Tulsa

(918) 665-3530
PA, Philadelphia
(215) 647-9550
*PA, Pittsburgh
(412) 261-5171
*TX, Austin
(512) 459-3344
TX, Dallas

(214) 869-0311
*TX, El Paso
(915) 533-3508
*TX, Houston
(713) 240-5995
TX, San Antonio
(512) 340-0498
WA, Seattle
(206) 881-6966

Canada (Ontario)
(416) 890-7600

“Tie line to another area.

FLUKE

John Fluke Mfg. Co., Inc., P.0.Box C9090, M/S 250C
Everett, WA 98206

U.S.: 206-356-5400 Canada: 416-890-7600
Other Countries: 206-356-5500

© Copyright 1988 John Fluke Mfg. Co., Inc. All rights
reserved. Ad no. 0882—CORP.



Angular displace-

ment measurement is
more accurate and
economical with the
DISPLACEMENT RSYN™ and RVIT™
our new family of AC and DC rotary
position sensors. Both offer greater
performance and application versatility
than similar transducer types...and
at lower cost.

Measuring DISPLACEMENT, PRES-
SURE, ACCELERATION, FORCE/
WEIGHT, SLOPE/TILT, or VELOCITY?
For nearly half a century, we've dem-
onstrated our commitment to sensor
technology with products for a variety
of measurement applications.

For complete information on the RSYN
or RVIT rotary position sensors, write
Schaevitz, U.S. Route 130 & Union

Ave., Pennsauken, NJ 08110 or call
our Hot Line: 609/662-8008.

Grid Scale: 3/8" x 3/8"

New LOW-COST
High Accuracy
Rotary Position
Sensors, AC or

. DC Powered

-~

B
18

" .

The NameIn Sensor'Technology

CIRCLE NO 159
EDN October 13, 1988

PRODUCT UPDATE

CPU card adds I /O channel
to VME Bus systems

The VSC020 CPU card provides a bridge
between the VME and STE Buses. By imple-
menting industrial I/0 on the STE Bus, you
can dramatically reduce I/O costs.

The VSC020 CPU card features
both VME Bus (IEEE-1014) and
STE Bus (IEEE-1000) interfaces,
allowing you to use STE Bus boards
to implement low-cost industrial I/0
in VME Bus systems. Compared to
using VME Bus I/O cards, an I/0
subsystem based on STE Bus cards
reduces I/0 costs by as much as
50%. You can also use the CPU card
simply to add 32-bit processing
power to an STE Bus system. Be-
cause both VME and STE Bus
cards are based on Eurocard foot-
print boards with DIN-41612 con-
nectors, it’s easy to integrate both
buses into the same packaging.

The CPU card includes a 12.5- or
16-MHz (or, optionally, a 20-MHz)
68020 wP, 1M or 4M bytes of on-
board dynamic RAM, two serial I/0
channels, and a 16-bit counter/
timer. The 32-bit VME Bus inter-
face, which occupies the card’s P1
connector and the center row of
pins on the P2 connector, allows the
CPU to operate in a multiprocessor
VME Bus environment.

The STE Bus interface occupies
the two outer rows of pins on the
card’s P2 connector. The 1M byte
of STE Bus memory space and 4k
bytes of STE Bus I/0 space appear

as fixed locations in the 68020’s ad-
dress map. The CPU can send or
receive interrupts on the STE Bus
Attention Request signal lines and
has a control register that allows
you to mask out unwanted inter-
rupts. The CPU can also perform
STE Bus Vector Acknowledge cy-
cles to accept an interrupt vector
from an interrupting device.

An onboard STE Bus arbiter al-
lows you to add additional bus mas-
ters on the STE Bus. For mailbox-
type communication between the
CPU and other STE Bus masters,
you can use a 16k-byte area of the
CPU card’s dynamic RAM, which
is dual-ported to the 68020’s local
bus and to the STE Bus. The base
address of this 16k-byte area is pro-
grammable. In addition, the board
has STE Bus system controller
functions, including STE Bus clock
generation, power-on or software-
controlled system-reset generation,
and a bus time-out function.

The company supports the CPU
card with the O0S-9/68k real-time
multitasking operating system and
supplies software drivers for its
wide range of STE Bus 1/O cards.
The VSC020 comprises a VME Bus
CPU card manufactured by Io Inc
(Tueson, AZ) and a daughter board
that carries the STE Bus interface.
However, the CPU and daughter-
board combination still fits into a
single VME or STE Bus slot. £1380.

—Peter Harold

Arcom Comntrol Systems Litd,
Unit 8, Clifton Rd, Cambridge CB1
4WH, UK. Phone (0223) 411200.
TLX 9,016424. FAX 022-341-0457.

Circle No 729
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PRODUCT UPDATE

STD Bus boards provide IBM PC /AT
compatibility for industrial applications

Touted by the manufacturer as the
first STD Bus controller to offer full
IBM PC/AT compatibility with 18
times the performance speed of a
standard PC/XT, the STD-AT com-
prises a set of three plug-in boards
that meet the standard 4.5 % 6.5-in.
STD Bus form factor for card cages.
The LPM-286AT card contains an
80286 CPU that runs as fast as 16
MHz, with a 20-MHz version sched-
uled for release next month. The
LPM-Video card provides both
monochrome and color video proc-
essing, and the LPM-Disk board
controls your system’s hard- and
floppy-disk drives.

The LPM-286AT is actually a
tightly coupled 2-board set that is
joined by a local bus, and if you
don’t require video and mass-stor-

age capability, it can function inde-
pendently. Its wP is buffered to the
STD Bus, and a dynamic bus-sizing
feature automatically determines
whether an 8- or a 16-bit signal
transfer should occur. An asynchro-
nous I/0 bus controller ensures sys-
tem compatibility with slower 1/0
cards.

The LPM-286AT is compatible
with STD Bus I/O boards, and it
comes with 512k bytes of zero-wait-
state RAM, Chips and Technolo-
gies’ New Enhanced AT (NEAT)
chip set, two RS-232C ports, a Cen-
tronics parallel port, a battery-
backed real-time clock, a keyboard
controller, an 80287 coprocessor
socket, three 16-bit timer/control-
lers, a BIOS (basic I/0 system)
ROM with a setup program, and a

Providing 80286-based PC/AT compatibility on STD Bus cards, the 16-MHz STD-AT regis-
ters an 18.7 performance index relative to an IBM PC/XT computer, based on the Norton
benchmark speed test.

98

speaker. The 20-MHz version will
have 2M bytes of RAM.

You get 256-color VGA compati-
bility with resolution as high as
800x 600 pixels when you add the
LPM-Video card to your system.
Supporting a variety of monitors,
including monochrome, color, TTL
analog, PS/2, and multifrequency,
this video controller comes with 9-
and 15-pin interfaces and also meets
the EGA, CGA, and Hercules stan-
dards.

The LPM-Disk card lets the sys-
tem control rack-mounted mass
storage devices storing as much as
100M bytes of data, including 3%-
and 5%-in. floppy-disk drives. You
can also add other high-capacity
disk drives to your system by con-
necting them externally.

These boards require a 5V power
supply and operate over a 0 to 70°C
temperature range. Presently
available with a 10-, 12-, or 16-MHz
CPU, the LPM-286AT pricing be-
gins at $1495. The LPM-Video
board costs $525, and the LPM-
Disk card sells for $295.

—J D Mosley

WinSystems Inc, Box 121361, Ar-
lington, TX 76012. Phone (817) 274-
7553. FAX 817-5,8-1358.

Circle No 728
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SONY'S ECL GATE ARRAY
TAKES ON GaAs SPEED

INTRODUCING SPECL™
SONY'S HIGH-SPEED, 200-GATE
ECL GATE ARRAY FAMILY.

What matches GAAS gate-array speed,
is lots easier to design-in, and costs far

less?

Sony’s SPECL (“special”). Our all-new
family of ultra high-speed, 200-gate, ECL

gate array.

With Sony SPECL, you're ready to
benefit with 150 psec/gate speed. In either
24 or 32-pin configurations.

Each featuring amazingly low-power
ically less than one watt).

dissipation (typ
ECL 100K compatibility. And DC logic

EDN October 13, 1988

So when
your designs
require ultra
high speed,
don't specify
just any

gate array.
Specify
Sony’s SPECL
200-gate,
ECL gate
array. For
GAAS speed.
And ECL
low-cost and
convenience.

level supply voltage.
All based on the proven one-micron,
ECL-3 process that's made our ECL Logic
Family so successful.
And if that's not enough, Sony also
offers you free access to our 150-cell
- library. Augmented by our customer
- design support center, where we custom
p . design ECL gate-array routines on the
» » Mentor Graphics™ system. Complete
with rapid turn-around— typically
> just eight weeks.

5 Sony’s SPECL gate array is backed
-~ by the quality, reliability and responsive
~ support you expect from any Sony product.

SONY SPECL PERFORMANCE CHARACTERISTICS

Process technology
Number of metal layers
Number of equivalent gates

Supply voltage

1/0 interface

Output driveability

Typical internal gate delay

Maximum toggle frequency
of D-FF

Typical internal gate
power dissipation

Typical output buffer
power dissipation

Typical chip power
dissipation

Operating case temperature

1.2 ym rule
2

210 (3 gates per one internal
basic cell)

-45V=03V

ECL 100K compatible

50n to —2V

150 ps/gate at IEF=400 A,
L=1mm, fanin=
fanout=1

25GHz

3.6 mW for 2-9 input
OR/NOR normal output;
8.1 mW for DFF with
normal output

40.5 mwW

1.0 W(70 ORI3D's, 14
BUF2Y’s)

0-85°C

For full details, call (714) 229-4197
today. Or write Sony Corporation of Amer-

ica, Component Products Division, 10833
Valley View Street, Cypress, California

SONY

90630 FAX
(714) 229-4271.

CIRCLE NO 165




PRODUCT UPDATE

Graphics terminal offers RS-232C, TCP /IP-
based LAN, and IBM coax interface options

The Model 4211 Graphics Netsta-
tion includes a dedicated graphics
engine and can interface to host
computers via RS-232C ports, a
TCP/IP-based (Transmission Con-
trol Protocol/Internet Protocol)
Ethernet LAN, or an IBM 3270 co-
axial connection. The graphics en-
gine features a redraw rate of
40,000 transformed and clipped 2D
vectors/sec. You can specify your
choice of a 15- or a 19-in. color moni-
tor for the graphics terminal.

The Graphics Netstation employs
a dual-processor architecture to at-
tain the graphics performance and

the flexible connectivity it offers.
A TI TMS34010 P and three gate
arrays handle the graphics-process-
ing tasks. The gate arrays imple-
ment functions such as dedicated
transformed and clipped ALUs. An
Intel 386SX P handles I/0 and
data-management tasks.

Although it offers a fivefold in-
crease in redraw rate compared
with the company’s 4111 terminal,
the 4211 maintains compatibility
with the older product. Therefore
you can use the Graphics Netstation
with more than 100,000 software
applications developed for 4111 and

A redraw rate of 40,000 vectors/sec and the flexible connectivity scheme make the 4211
graphics terminal as functional as many workstations.

100

4200 terminals.

The graphics terminal runs appli-
cations from the company’s Plot 10
family and from many third parties.
For hardcopy output, the terminal
supports all of the company’s inkjet
and thermal wax printers, the HP
Laserjet and Thinkjet, and Epson
printers.

The basic configuration includes
three RS-232C ports, a parallel
port, a keyboard, and 0.75M bytes
of RAM. The standard 15-in. moni-
tor features a 1024 x 768-pixel reso-
lution. The terminal can display 16
colors from a palette of 4096 and
offers four dedicated dialogue
planes.

The communications options cost
$750 each and come packaged on
modular plug-in boards. With the
IBM 3270 coaxial-cable option in-
stalled, the terminal can manage
five 3270 sessions and one ASCII
host session simultaneously. The
LAN option consists of a TCP/IP-
based Ethernet interface. The TCP/
IP implementation includes the
Telnet virtual-terminal facility.
And, you can use the LAN-
equipped 4211 as a terminal to any
TCP/IP-based host on a network.
The basic configuration sells for
$6495, and an optional 19-in. moni-
tor costs $1500. Volume shipments
are scheduled for November.

—Maury Wright

Tektronix Inc, Box 14689, Port-
land, OR 97215. Phone (800) 225-
5434.

Circle No 727

EDN October 13, 1988



Address
counter

Address

controls _J

Comparator

The core of the IDT 71502 is a 4K x 16
CMOS static RAM. But surrounding
that core are features that will make
your mouth water. Features that make
the IDT 71502 work like 3 chipsin 1.

It’s a Writable Control Store

The IDT 71502 SRAM is ideal for
microprogram writable control store
use. There are on-chip features like
width and depth expandability plus
high-speed serial load and readback.
A pipeline register with selectable
flow-thru bits. There’s a parity genera-
tor for better system reliability. And a
breakpoint comparator coupled with
IDT’s Serial Protocol Channel (SPC™)
that allows in-system debug and
diagnostics. All these features com-
bined with a 35ns clock set-up time
make the IDT71502 a one-chip solu-
tion to your control store design.

Our expertise in the writable con-
trol store product area also allows us
to offer you a wide range of high-
speed module solutions: the
IDT7M6032 (16K x 32), the
IDT7MB6042 (8K x112), and the
IDT7M6052 (4K x 80).

It’s a Data Recorder

In its data acquisition mode, the
IDT 71502 captures 16 bits of data at a
fast 20MHz clock rate. Simply clock
the on-chip address generator and
store up to 4K sequential samples.
Block data recording is a piece of
cake. And you can monitor sys-
tem performance in real-time.

It’s a Logic Analyzer

Want to include logic
analysis capability in your
system? With the IDT 71502
it’s a simple matter to perform
diagnostic bus monitoring
combined with real-time stop-on-
event system analysis. And SPC with
the on-chip comparator
lets you preset addresses or

data breakpoints.

Packaging f

Package options include

48-pin plastic or side-brazed "::;;

DIPs, a 48-pin LCC and a
52-pin PLCC. MIL-STD 883C
versions are also available.

CIRCLE NO 118

Call For More Information

If you have questions concerning
price, availability or technical issues,
call our Marketing Hotline at
(800) 544-SRAM.

If you need technical literature, call
(408) 492-8225 and we’ll send
you a FREE copy of the IDT
Data Book. It contains
complete information on
our other CMOS lines
including SRAMs e
FIFOs ¢ Dual-Ports
ADCs ¢ DACs ¢ ultra-fast
RISC Processors and Bit-
Slice ALUs  DSP Building
Blocks ® ECL RAMs ¢ TTL Logic ®
Modules ® and much more.

Leading the CMOS Future

Integrated
dt ) Devicelechnology

3236 Scott Blvd.

PO. Box 58015

Santa Clara, CA 95052-8015
Tel. (408) 727-6116

FAX (408) 988-3029

EXHIBITING WITH KRAUS POWER AT ELECTONICA 88, MUNICH
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PRODUCT UPDATE

SR AMs’ on-chip address and data latches
boost throughput in pipelined systems

You can easily place the TR9C1640
and TR9C1643 16k x 4-bit static
RAMs (SRAMs) into your existing
designs, because they are compat-
ible with the operation of unlatched
SRAMs and employ industry-stan-
dard pinouts. However, these
SRAMS also incorporate address
and data latches that enhance the
system performance of the memo-
ries. The integral address latch
frees the system address bus after
the device has been enabled, and
the transparent data latch gives
your system extra time to accept

previously fetched data while the
SRAM executes a new read cycle.
Both SRAMs employ a common
bus for the four DQ data I/O lines.
The TR9C1640, packaged in a 22-
pin DIP, has two control lines: E
(enable) and W (write). The falling
edge of the enable signal initiates
a memory cycle and freezes the ad-
dress in the SRAM’s address regis-
ters. After this falling edge on the
E input, your system can change
the state of the address lines with-
out affecting the current memory
cycle. Pipelined memory systems

frequently need this extra latitude
on address-line timing.

During a read cycle, the write
control line remains high, which
turns on the SRAM’s data output
drivers. When the read cycle ends,
the data retrieved during the cycle
is latched in the device’s output
data latch by the rising edge of the
E signal. Note in Fig 1 that the
enable line has no control over the
SRAM’s data output drivers. Thus,
the data lines will stay valid even
after the read cycle completes. This
extra hold time eases data-bus tim-

A1 —ﬁ EEsl =
A2 g L]
e : row | | oo PR
A — 31 AobRESS [ SFE‘E“E"(’;T MEMORY ARRAY 44— vss
Ao — P PREE ]
A10 _§ .
A1 _E L
A12 _§ /\ =1 =
(o)
3
DGO g iE COLUMN DQ =
o INPUT [ CIRGUITS —] outpuT [
DATA DATA
DQ2 ——1-9— s S COLUMN ADDRESS LATCH
DQ3 e LATCH
d o 2 I I e
/E
. A0 A5 A6 A7 A8 A13
D Q -1
> = =
R ——1

Fig 1—Integral address and data latches on a pair of SRAMs ease timing problems in high-speed, pipelined applications.
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Who takes PWW
ofar places?

The General does.

| i ' ll |
i |r>§_ .

ATRULY FINE FAMILY

Prompt Delivery.
More Information.

Military Temp Range Commercial Temp Range
(—55°C to 125°C) (0°C to 70°C)
Voltage Mode Sample units
SGI524 SG3524 available for evalua-
LI SG3524B tion. Because of our
SGI525A SG3525A :
SG1526 SG3526 unique manufactur-
The General brings SGRIeh SUsE ing technology,
designers everywhere from SGIS27A ey quantity delivery is
everywhere the latest arrays of PWM’s for SG1529 SG3529 fast. Complete tech-
an ever growing list of applications. Current Mode nical information
Newest PWM3s include the SG1844/1845 o SG3825 yours for the asking.
Current-Mode PWM Controller, SG1528/1530 High e e Please address Silicon
Speed Current/Voltage Mode Controller, SG1526B and SG1844 SG3844 General, 11861 West-
SG1529 Regulating PWM’s, and SG1825 high-speed ksl i ern Avenue., Garden
current mode PWM. SG1847 SG3847 Grove, CA 9264l.
Silicon General PWM?s are offered in voltage Current and Voltage Mode Phone (714) 898-8121.
mode, current mode, and voltage and current modes. SG1528° SG3528° TWX 910-596-1804.
SG1530° SG3530° FAX 893-2570.

They are available in ceramic, plastic and surface

mount. The General processes PWM3 and supervisory

circuits to 883B, Rev. C and S Level. All standard
package types are offered including SOIC, PLCC,
LCC, and flat pack.

Quality? You bet. And in very high volume
too. MIL-M-38510 approval has been granted for our
plant to produce JAN parts.

EDN October 13, 1988
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Chip Socket Specialist

We manfacture Quality Chip Carrier
Sockets of all sizes.
We're proud of roputation for reliability.
: . We're specialists, and we like to think
mimmmnnneesny that noone else can deliver quality like
- we can!

FIARIABRANNAENRRAENL

JEIFRINNNRARND

..............

IRRRREREE]

12-1FL, NO.287, SEC. 1. FU HSING SOUTH RD.,
TAIPEI, TAIWAN, R.O.C. TEL: 886-2-7359136
FAX: 886-2-7032353 TELEX: 16584 MAHANCO

67, DENG LIN ROAD, WU-KU HSIANG,
TAIPE! HSIEN, TAIWAN, R.O.C.
TEL: 886-2-9015130 FAX: 886-2-9051227

CIRCLE NO 138

INTEL
EMBEDDED CONTROLLERS
ARE GOOD FOR PLANTS.

Now you can drive a factory control system with a fraction of the
processors. If it’s designed with a member of Intel’s 80960 family.
Just call 800-548-4725 (Lit. Dept. 437).

©1988 Intel
Corporation
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UPDATE

ing in high-speed systems.

Both the enable and the write
control lines can initiate or termi-
nate a write cycle. The last falling
edge on either E or W starts the
write operation. Likewise, the first
rising edge on E or W terminates
the write cycle. Data set-up and
hold times are referenced to the sig-
nal edge that terminates the write
operation.

During a TR9C1640 write cycle
initiated by the write control line
(E is asserted first), the SRAM will
drive the DQ lines until W is as-
serted. The assertion of W causes
data-bus conflicts in some systems,
so the TR9C1643 adds a G control
line that gives you an extra way
to shut off the SRAM’s output driv-
ers. Because the G output enable
adds an extra pin, the TR9C1643
is packaged in a 24-pin DIP.

The company offers both the
TRY9C1640 and the TR9C1643 in
25-, 35-, and 45-nsec versions for
$15.75, $12.75, and $9.25 (1000), re-
spectively.—Steven H Leibson

Triad Semiconductors, Inc, 5575
Tech Center Dr, Suite 120, Colo-
rado Springs, CO 80919. Phone
(719) 528-857,. FAX 719-528-8875.

Circle No 726
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42 favorite PLD
flavors. Now in

two 12 ns GAL parts,

It's not uncommon to crave
extra speed from a standard PLD.
But until now it's been nearly
impossible to find a device in your
favorite flavor with the speed you
really need.

That’s why Lattice Semicon-
ductor offers the GAL16V8A and
GAL20V8A. Together they give
you 42 standard PLD types,
including most PAL® devices.

All at 12 ns. The largest selection
of high-speed PLDs.

Bipolar speed at half power.

These two GAL devices don't
just give you 12 ns gate delays.
With Lattice’s EECMOS™ technol-
ogy, they give you 12 ns at half the
power of bipolar PLDs.

Lattice GAL devices also help
you reduce inventory-without
sacrificing design options. Stock-
ing two flexible GAL devices is
like stocking 42 standard PLDs.

This unique flexibility comes
from Lattice’s proprietary Generic

For Literature Circle 13
For Employment Information Circle 14
E2CMOS is a trademark of Lattice Semiconductor.

GAL is a registered trademark of Lattice Semiconductor.
PAL is a registered trademark of Monolithic Memories, Inc.

Array Logic (GAL) architecture.
With output logic macrocells
(OLMCQ), it’s an architecture that
lets you confi fure outputs to
emulate a wide variety of PLDs.

Near-perfect quality.
Unlike other PLDs which are
statistically tested, Lattice tests

every characteristic on every part.

Repeatedly. As a result, function-
ality, AC/DC performance, pro-
grammability and specifications
are guaranteed.

The benefit of all this testing is
near-perfect quality. Combined

with GAL device programmabil-
ity and reuseability, this signifi-
cantly reduces the cost of PLD
ownership.

Standard tool support.

Since GAL devices are pin-for-
pin compatible with standard 20
and 24 pin PALs, you can continue
using the same fuse maps you've
used all along. And standard
programming tools as well.

So order your free copy of the
Lattice GAL Data Book today.
Then, next time you need fast
PLDs, be sure to specify GAL
devices. In just two parts you'll
discover 42 favorite flavors.

From Lattice Semiconductor, of
course. With more fast PLDs than
anyone else.

Lattice

Semiconductor
Corporation™

5555 N.E. Moore Ct. = Hillsboro, OR. 97124

The GAL Revolution Starts Here*

Copyright ©1988, Lattice Semiconductor Corporation.




PRODUCT UPDATE

Single-board computer for the STD Bus
combines IBM PC features and ROM Basic

The XT-7 card set brings IBM-PC
compatibility to the STD Bus by in-
corporating into its design several
ICs originally created for IBM-PC-
clone mother boards. The $795
XT-7 CPU card features an NEC
V20 pP running at 7.15 MHz, two
serial ports, a parallel printer port,
128k bytes of static RAM (SRAM)
with room for an additional 128k
bytes, a standard PC keyboard in-
terface, a real-time clock, and a bat-
tery to maintain the state of the
RAM and clock when the system
is turned off. You can build an STD
Bus system using just the XT-7
CPU card or you can replicate the
entire repertoire of IBM PC fea-
tures by plugging in the $495 XT-7
support card, which adds a floppy-
disk controller, a color-graphics-
adapter (CGA) video controller,
128k bytes of battery-backed
SRAM, and room for an additional
256k bytes of SRAM.

A chip from Western Digital (Irv-
ine, CA) supplies the XT-7 CPU
card with components of the IBM
PC mother board, including the
keyboard interface, interrupt and
DMA controllers, timers, and clock
generator. A second IC, from Chips
and Technologies Inc (San Jose,
CA), adds the serial and parallel I/0
ports and the real-time clock. These
two ICs are commonly used by a
variety of manufacturers to build
IBM PC-clone mother boards.

Both XT-7 cards employ only
CMOS devices to minimize power
consumption—the CPU card dissi-
pates 1.8W and the support card
only 1.4W. In addition, the com-
pany offers a 3%-in. floppy-disk
drive that requires only 1W, bring-
ing the total power dissipation of
an XT-7 system to 4.2W. This low
power consumption brings two key

106

ICs created for clone mother boards and a standard BIOS ROM allow this 2-card computer

for the STD Bus to use any software developed for the IBM PC.

benefits: it boosts component reli-
ability by reducing the system’s op-
erating temperature, and it allows
you to place the XT-7 card set in a
sealed enclosure without creating
heat problems.

Phoenix Software Associates Ltd
(Norwood, MA), a company that
specializes in BIOS ROMs for IBM
PC-compatible machines, supplied
the BIOS (basic I/0O system) soft-
ware for the card set. Phoenix ac-
commodated the addition of the
STD Bus interface with only minor
changes to its standard software
package. The standard hardware
and BIOS incorporated into the
XT-7 CPU card allows the company
to offer the following guarantee of
software compatibility: it will re-
fund your money if your software

runs on an IBM PC/XT but won’t
run on the XT-7.

The XT-7s ROM also contains
STD Basic 111, the company’s latest
incarnation of its extended Basic
language for industrial-control ap-
plications. STD Basic III incorpo-
rates a disk operating system that
is compatible with the MS-DOS file
structures and several specialized
statements for applications that re-
quire real-time control. For exam-
ple, the STD Basie III function “In-
terval” returns the time interval be-
tween successive pulses and works
with any bit of any input port in
the system. The function can return
the value of this period as a fre-
quency (Hz), a tachometer reading
(RPM), or as a pulse width.

The language also implements

EDN October 13, 1988



ANOTHER GREAT OFFER FROM
THE EMPLOYEE-OWNERS* OF AVIS, INC.

The employee-owners of Avis want
you to experience the elegance of a
Cadillac Sedan de Ville or similar
luxury-group car at a very economical
rate. With SuperValue Rates and fast

Drive

service, we're trying
harder than ever to give
you what you want in a
rental car.

To get this low rate,
here are some things
you should know. This

aday .
Cadillac Sedan de Ville rate includes a free

mileage allowance, but

Flegant
Bargain.

D INCORPORA

g

*Employees at all corporate locations. © 1988 Wizard Co., Inc

EDN October 13, 1988 CIRCLE NO 69

there’s an additional charge per
mile thereafter. The rate is available
at all participating U.S. locations,
and is higher in the metro N.Y. area.
It is non-discountable and may
change without notice. These cars
are subject to availability, and
blackout periods and additional
seasonal charges may apply. There
is no refueling charge if you return
your tank full. For renters under
25 and additional drivers, there are
extra charges. The car must be
returned to renting location. Taxes
and optional Collision Damage Waiver
($9.95/day, higher in certain areas),
Personal Accident Insurance, Personal
Effects Protection and Additional
Liability Insurance are extra.

To drive this elegant bargain,
call Avis at
1-800-331-1212,

travel consultant. -

or call your
We're trying harder than ever.s

Avis features GM cars. Cadillac Sedan de Ville.
107



LCD readability
taken to new heights!

o Fluorescent backlighting and
Supertwist technology combine
to create the brightest and
most dynamic graphic liquid
crystal display available today.

e Long life 20,000-hr. fluorescent
tube emits a bright, even light.

o Supertwist LCD produces a
high contrast display with a
wide viewing angle.

e Available in 3 sizes: 400x640,
200x640 and 128x256.

« Available in positive or negative
images with white, yellow or
blue background.

e Thin package with CMOS

drivers.
¢ Controller cards available.

|

DENSITRON
CORPORATION

2540 West 237th Street
Torrance, CA 90505

(213) 530-3530

FAX: G2/G3: 213-534-8419
TELEX II: 910-349-6200
Europe/UK: (0959) 76600

©1988 Intel Corporation
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INTEL
FLASH MEMORIES,
A FORCE FOR CHANGE.

Now you can update a cash register with the latest prices.
Cost-effectively. Only with an Intel Flash memory.
Just call 800-548-4725 (Lit. Dept. 463).

CIRCLE NO 236

UPDATE

hardware-interrupt-driven routines
and event-driven multitasking. A
hardware interrupt causes STD Ba-
sic III to set a software flag. You
link interrupts to flags with a pro-
gram statement. If a flag is set at
the completion of a line of code,
STD Basic III executes the ap-
propriate interrupt subroutine. You
write the subroutines in Basic.

Event-driven multitasking
switches execution from one sub-
routine to the next if preset condi-
tions, which you define in an
“Event” statement, occur. Once
you define an event condition, STD
Basic III polls the status of the
events after executing a user-de-
fined number of lines of program
code. If an event occurs, program
execution jumps to the designated
routine. The company claims that
event-driven multitasking produces
far more efficient multitasking pro-
grams than time slicing, because
only tasks that require service con-
sume processor time.

In addition to the STD Basie lan-
guage, you can write programs for
the XT-7 using any MS-DOS pro-
gramming language designed to run
on an IBM PC. You can store your
program on a floppy disk, using the
floppy controller on the XT-7 sup-
port card, or put your program into
ROM, using the STD-DOS utility
routines supplied with the XT-7
CPU card.—Steven H Leibson

Octagon Systems Corp, 6510 W
91st Ave, Westminster, CO 80030.
Phone (303) 426- 85}0.
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Others promise
100% registerlevel
compatibility.




Only the CHIPS/450™ family gives you
VGA" compatibility at the gate level.

Everyone claims their VGA-compatible
chips offer 100% compatibility with the
industry standard. Which only means they’ve
implemented VGA functions at the register
level, right out of the IBM" reference manual.

But to achieve real VGA compatibility, it
takes a much sharper focus. Down to the
individual silicon gates used to build each and
every register. Only one family of VGA
CHIPSets™ does that: CHIPS/450.

That’s why only the CHIPS/450 family
can guarantee 100% VGA hardware compati-
bility, including implementation of hidden
modes and other functions not thoroughly

described in IBM’s PS/2* Technical Reference.

110

Features like a high-resolution mode, special
zoom functions and readable CPU latches.
Features that IBM and software developers
might make use of in the future. Sending your
design back to the drawing board if your “VGA-
compatible” chip set isn’t gate-level compatible.

Leave others at the starting gate.

Besides uncompromising compatibility,
the CHIPS/450 family gives you gate-crashing
graphics performance. Especially when tightly
coupled with our industry leading system logic
CHIPSets. Both our VGA and Super VGA
controllers offer a proprietary 16-bit interface
and fast VGA cycles—delivering twice the per-
formance of the industry standard. Both include
enhanced backward compatibility with all the
popular video modes, and special protection
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for sensitive VGA video control registers.
Get set for the future.

The CHIPS/450 family gets you ready
to meet the performance challenges of today.
But more important, CHIPS gives you a
seamless upgrade path to tomorrow’s
standard: the OS/2" Presentation Manager”"

Our Super VGA incorporates additional
hardware enhancements that maximize Pres-
entation Manager performance. Features like
a hardware cursor to reduce windowing over-

head. A paged memory interface that increases
bandwidth. And since our VGA is pin com-
patible with our Super VGA, you can upgrade
quickly to next-generation products. While
protecting your original VGA investment.

So if you’re checking out VGA chip
vendors, get in touch with the only one that
offers gate-level compatibility and high-level
performance. Call us at 1-800-323-4477 for
details on a hardware/software path that’s
not going to fence you in.

W

ra

chip sets or CHIPSets. The difference is the difference.
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