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SIEMENS

Thermistor skyline

Whatever your thermistor
application...

the fascinating variety of NTC/PTC
thermistors from Siemens guarantees
that you do'nt have to bother about

_ restrictions imposed on your design or
application by a limited selection.
The skyhne spectrum includes

Thermistors measure, check or control
temperatures, protect against over-
loads and serve as active heaters.
Whenever you need a reliable,
sensitive and ruggedized thermistor
at the very best price you can
confidently turn to Siemens.

We'll supply you with the thermistor
that will do exactly what you expect it

\
The Siemens world-class name stands
behind the broad line NTC/PTC thermistor
we manufacture and our units have ‘
earned their reputation for quality through ‘
high volume sales.

Zoom in on our skyline. Write Siemens AG]
Infoservice 12/Z064, Postfach 2348,

: D 8510 Furth West Ge tii




The ultimate in

components partnering.

Which supplier can deliver
all the elements?

Dale has been perfecting the
elements of partnering for nearly
three decades. We began with a
commitment to be the absolute
best supplier of fixed resistors and
associated components. The best
at a technology which many said
couldn't be improved. But we've
doneit.

When the industry was ready to
surface mount, we were ahead of the
game with the largest selection of
resistive components available.
When ship-to-stock came on the
scene, our ZIP® program was the
first to eliminate the need for receiving
inspection while guaranteeing on-time
delivery. And, since 1972, our inno-

vative electronic data interchange
(EDI) system has grown into an
international network.

Behind this solid supply com-
mitment is a quality structure
for which perfection is seen as an
attainable goal. It encompasses

Dale Electronics, Inc., 1122 23rd Street, Columbus, Nebraska 68601

everything from Certified Suppliers
to Quality Circles to fully integrated
Statistical Process Control.

Partnering. There's only one
components supplier with the
experience, size and commitment
to make it work to your ultimate
advantage. Dale can. Contact your
Dale Representative or phone our
Corporate Marketing Department
at (402) 563-6359.

DALE,

Dale Makes Your Basics Better
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V.I.LP. means
Very Interesting Possibilities

Maybe you’re under some very intense pressure
because you need to design a very important
product and it has to have a very impressive (front)
panel. You’ve suffered from vacillation, indecision,

and procrastination. So now it’s time to consider
VILEP™

V.I.P. is an integrated display/keyboard system. It’s
a virtually ideal product for applications that require
a ‘“‘mini-terminal’’ with an operator interface.
Because the ‘‘slide-in’’ switch legends can be easily
customized by the user to suit his or her needs,
V.LI.P. provides some very interesting possibilities.

But that’s not all. Just look at the variety of
invaluable pheatures (sorry):

® Operates from a single +5VDC power supply.
e RS-232 interface

e Easily seals to the front panel of your equipment
for operation in dirty or wet environments.

e Custom artwork/legends are optional.

So if you need a versatile, intelligent product to
enhance your front panel, give us a call at IEE
where you’re always treated like a very important
person.

INDUSTRIAL ELECTRONIC ENGINEERS, INC.

Industrial Products Division

7740 Lemona Ave., Van Nuys, CA 91409-9234

Tel.: (818) 787-0311, Ext. 418 o Telex. 4720693 IEE IPD

FAX: (818) 901-9046 (G2/G3)

CIRCLE NO 2



fi [ |

filter

dc to 3GHz

from

$11.45

« less than 1dB insertion loss over entire passband

« greater than 40dB stopband rejection
« 5 section, 30dB per octave roll-off

« VSWR less than 1.7 (typ)

« over 100 models, immediate deiivery
« meets MIL-STD-202

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

» rugged hermetically sealed package (0.4x0.8x0.4in.)

« BNG, Type N, SMA available

50 | 70 | 100 | 150 | 200 | 300 | 450 | 550 | 600 | 750 | 850 | 1000

LOWPASS  Model  *LP-|10.7|21.4| 30
Min. Pass Band (MHz) DC to 107 | 22 32
Max, 20dB Stop Frequency (MHz) 19 32 47

Prices (ea.): Qty. (1-9) P $11.45, B $32.95, N $35.95,

48 [ 60 | 98 ‘ 140 ‘ 190 ‘ 270 ' 400 l 520 ‘ 580 ‘ 7oo| 780‘ 900
70 | 90 | 147 | 210 | 290 | 410 | 580 | 750 | 840 | 1000 | 1100 | 1340
S $34.95

200 | 250| 300| 400| 500| 600| 700| 800| 9001000

HIGHPASS  Model  *HP-| 50| 100 | 150
Pass Band (MHz start, max. 41 90 133 185 225 290 | 395 500 | 600 700 ( 780 | 910 | 1000
3 ( ) end, min. | 200 | 400 | 600 | 800 | 1200 | 1200 | 1600 | 1600 | 1600 | 1800 | 2000 | 2100 | 2200
Min. 20dB Stop Frequency (MHz) 26 55 95 116 150 190 290 | 365 460 520 570 660 | 720
Prices (ea.): Qty. (1-9) P $14.95, B $36.95, N $39.95, S $38.95
*prefix P for pins, B for BNC, N for Type N, S for SMA  example: PLP-10.7 G105 REV. E
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transformers

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

“units are not QPL listed

finding new ways...
setting higher standards

[ Mini-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
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ELECTRONIC TECHNOLOGY FOR ENGINEERS AND ENGINEERING MANAGERS

SPECIAL REPORT
Power MOSFETs & IGBTSs 128

The increasing diversity and steadily improving performance
of available power MOSFETSs and IGBTs are making them the
switching devices of choice in many applications.—Bill Travis,
Contributing Editor

DESIGN FEATURES

Troubleshooting analog circuits—Part 1 147

In this first installment of a multipart series, one the world’s
leading analog-circuit designers makes the case that a significant
part of effective troubleshooting lies in the way that you think
about the problem.—Robert A Pease, National Semiconductor

On the cover: Denser geometries, proc- Current-feedback amplifiers 161

essing innovations, and packaging im- benefit high-speed designs

provements are resulting in power . S0

MOSFETs and IGBTs (insulated-gate Current-feedback amplifiers offer significant advantages over
bipolar transistors) that have ever- conventional high-speed op amps. Like the conventional devices,
higher voltage ratings and current- h ik hibit Noal bohavi it fi
kandisia cpabilitie, ox il ts vl owever, they exhibit nonideal behavior, so some circuit configura-
metric power-handling efficiency. See  tions require special care. Understanding the circuit topology will
Pg 128. (Photo courtesy International  help you achieve successful designs.—Sergio Franco, San Fran-

Rectifier) cisco State University

Glossary takes the mystery 175
out of DSO terminology

Specification sheets for digital storage oscilloscopes (DSOs) con-
tain many specialized terms, which can be confusing to the uniniti-
ated. This glossary should solve the terminology problem.
—Bruce W Blair and Gene Andrews, Tektronix Inc

PSpice review reveals strengths, 193
drawbacks of optional packages

PC versions of Spice are available from several vendors, and
more often than not they provide facilities not present in the origi-
nal. One such version is MicroSim’s PSpice.—Jonathan B Scott,
University of Sydney

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.

("ﬁ HEWLETT

PACKARD
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TECHNOLOGY UPDATE

VXI Bus specifications: Manufacturers tackle 61
cloudy software issues

The new VXI Bus specifications provide the instrumentation
industry with the hardware compatibility that eluded its precursor,
the VME Bus. But the proposed guidelines intentionally ignore
issues concerning the VXI’s sophisticated software options.

—J D Mosley, Regional Editor

The VXI Bus specification will boost

instrumentation performance; system-
level software specs, however, remain .
unaddressed (pg 61). RISCs force move to compilers 73

Reduced-instruction-set computers (RISCs) promise to speed up
computer systems. That’s the good news. The bad news is that
70% of EDN’s readers do the bulk of their embedded-system pro-
gramming in assembly language.—Charles H Small,

Associate Editor

SCSI develogment systems: Tools allow 87
debugging of software, firmware

Compared to a relatively simple hardware design, implementing
the Small Computer Systems Interface (SCSI) in a host computer
or a peripheral controller entails a sizable firmware- and software-
development task. Luckily, several companies offer test and devel-
opment tools.—Maury Wright, Regional Editor

PRODUCT UPDATE

8-bit microcontroller 107
EDN magazin e Digital-signal-processing workstation 108
Macintosh-based logic analyzer 110
now offers : ;
E Real-time operating system 112
xpress Request,
: Analyzer package 114
a convenient way
to retrieve product
information by DESIGN IDEAS
phone. See Fhe Circuit eases writing of modifiable code 201
Reagier Service Technique maximizes converter efficiency 202
Card in the front Digital potentiometers set biquad filters 204
for details on how 555 timer triggers on millivolt signal 208
to use this free Dual op amps improve bridge sensitivity 210

service.
Continued on page 9
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FutureNet® FutureDesigner™
gives you more choices than any
other design entry software—
choices in how you enter your
design, in target technologies, and
in design output. And only Future-
Designer uses logic synthesis to
automatically turn your input choices
into your output choices, optimizing
and streamlining your design for the
technology you select.

CHOOSE THE DESIGN ENTRY METHOD.
Only FutureDesigner lets you
describe your design in the easiest,
fastest, most natural way. You can
enter some functions structurally,
using DASH schematics. Others can
be described behaviorally with any
combination of truth tables, state dia-
grams, or high-level logic equations.
Interactive verification and design
rule checking help you catch errors
up front, as you design.

CHOOSE THE TARGET TECHNOLOGY.
FutureDesigner is technology inde-
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LOGIC SYNTHESIS GIVES YOU
MORE DESIGN CHOICES.

Choose the platform: FutureDesigner runs on
80386 and 80286 machines, IBM® personal
computers, and the Sun-3 Series.

pendent. After you've described your
design, you can choose any mix of
TTLs, PLDs, LCAs, gate arrays, or
other ASIC devices for implementa-
tion. It's also easy to migrate designs
from one technology to another—for
example, from TTL to PLD, PLD to
LCA, or PLD to gate array.

CHOOSE THE OUTPUT FORMAT. \\ith
more than 100 DASH-Partners pro -
viding a broad range of comple-

Data I/0 Corporation 10525 Willows Road N.E., P.O. Box 97046, Redmond, WA 98073-9746, U.S.A. (206) 867-6899/ Telex 15-2167

Data I/0 Canada 6725 Airport Road, Suite 302, Mississauga, Ontario L4V 1V2 (416) 678-0761

Data I/0 Europe World Trade Center, Strawinskylaan 633, 1077 XX Amsterdam, The Netherlands + 31(0)20-6622866/ Telex 16616 DATIO NL
Data I/0 Japan Sumitomoseimei Higashishinbashi Bldg., 8F, 2-1-7, Higashi-Shinbashi, Minato-ku, Tokyo 105, Japan

(03) 432-6991/ Telex 2522685 DATAIO J
©1988 Data I/0 Corporation
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mentary products and services, Future-
Designer's industry-standard format is
accepted virtually everywhere. When
you design with FutureDesigner, you'll
have more choices in technologies,
CAE systems, foundries, and service
bureaus.

CHOOSE FUTUREDESIGNER WITH LOGIC
SYNTHESIS. \With its unique logic syn-
thesis capabilities, FutureDesigner
reduces and factors your design, elim-
inating redundancy and improving effi-
ciency. It optimizes for the particular
technology you've selected, making
the necessary speed/size trade-offs.
Then it generates the schematics, net
lists, or JEDEC files for programming
PLDs. Automatically.

Call us today for more information.
Find out why FutureDesigner is the
design entry software of choice.

1-800-247-5700
Ext. 148

DATA 1/0

Corporation
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They're everywhere. Worldwide over a
thousand Transputer designs are in
today’s marketplace or are entering
production. Some belong to Fortune 500
companies committed to using Transputers
to build their next-generation products.
Although Transputer applications are
diverse, the theme for each is the same —
combining the power of individual
Transputers with the unique
architectural benefits of

parallelism to achieve

results that cannot be

obtained as economically ‘ -
any other way. y i

Data Compression
Transputers are
being used in the
Generic Checkout
System at the NASA
Kennedy Space
Center.

They are embedded within VME
based front-end Data Acquisition Modules
to provide data filtering for the system.
These modules pre-process data for a
network of Unix based workstations that
provide real-time control and monitoring
of ground and flight equipment, like that
used by the Space Shuttle. Only
Transputers offered the degree of
parallelism needed for this application.

10

2
Medical Imaging
University College London is using the
parallel processing power of Transputers
to convert CAT, NMR and laser scans into
rotating 3-D images. These facial, skeletal,
and soft-tissue images provide accurate
computerized measurements to assist
doctors with each step of an operation,
and are also used by plastic surgeons to
‘rehearse’ operations for reconstruction.

Data Collection

British Steel is implementing an
intelligent system that is designed to
dramatically cut its multimillion dollar
annual energy costs. It is built around T800
floating point microprocessors which
process information from a highly complex
data gathering system. These Transputers
operate in parallel, condensing enormous
amounts of data into information which
helps energy management decide how to
respond fo a plant’s changing demands
for different fuels.

Data Transmission
Kokusai Denshin
Denwa (KDD), the
Japanese infernational
telecommunications
company, has devel-
oped an image-
processing video
telephone using
Transputers to manipu-
late and condense
images for transmission
over telephone links.
This image
communications system
uses 32 Transputers
operating in parallel —
for ultrafast image processing. It can be
connected to PC's to transmit images over
telephone lines, function as a video phone,
or be programmed to match the specifica-
tions of other receiving equipment, such as
facsimile machines and
TV monitors.

Space

The European Space Agency is using
Transputers to build a light-weight,
radiation-tolerant, on-board computer for
spacecraft. Programs which utilize
Transputers in scientific computing and
spacecraft control applications are also
being developed in the U.S.

Transputers are manufactured on
epitaxial silicon and have been shown to
withstand aggressive tactical radiation
levels.

EDN January 5, 1989



PUTER’S TERRIFIC,
AL APPLICATIONS?

light Simulation

British Aerospace have used
ransputers to develop a low-cost
ight simulator comprising a flat
rorld, ground- "
rid, buildings,
«ees and mountains —
/ith an optional Head- -
p display. Future enhancements
/ill include the addition of undulating
>rrain and a single or friple window
isplay option.

American companies are also using
Iransputers to build high-performance
ight simulators more cheaply. One U.S.
nanufacturer utilizes over one thousand
800 processors per system.

}=-D Rendering

Pixar in the US has developed a
ransputer-based rendering system which
Juickly renders photorealistic images from
-D models. The system consists of
‘ransputer boards for VME and AT-bus
ystems optimized to run $PR Pixar’s
ophisticated rendering software.

The system holds great promise for such
ipplications as architecture, automobile
tyling, package design, simulation as well
1s animation. Pixar’s recent computer
yenerated film Tin Toy’ could not have
>een done without using this
ransputer-based accelerator.

EDN January 5, 1989

System Control

As the number of Transputers in a
system design are increased, a proportional
increase in performance can be achieved.

In West Germany, Parsytec GmbH is
using this principle in their Megaframe
Superclusters. Superclusters represent a
complete series of reconfigurable industrial
control boards as used in the automotive
industry, which exploit the Transputer’s
parallel processing capability.

The basic Model 64, built with T800's,
has a performance of 640 MIPS and 96
MFLOPS. The Model 256 comprises four
Model 64 cabinets connected by cables

and provides 2,560 MIPS and 384 MFLOPS.

Parsytec believes there is no limit to the
size Superclusters can grow to. Two Model
2565 can be combined easily fo realize
twice the raw performance of one system.

ol |1

Robotics
Transputers are ideally suited for
robotics applications because their special

on-chip links make communication
between control centers naturally easy.
They are often used in the central control
area for dumb robots, in multi-jointed
robots, and in machine vision systems.

At the Houston Space Center, NASA
and Lockheed are using Transputers in the
development of an intelligent, self-
manoeuvering, voice-controlled robot
nameg EVA Retriever. EVAR is being built
to investigate the autonomous retrieval of
objects and astronauts that become
detached from the Space Station.

& NMOS

INVENTING THE FUTURE

INMOS, PO Box 16000, Colorado Springs, Colorado 80935. Tel: (719) 630 4000

Orange County (714) 957 6018
Denver (303) 368 0561
Dallas (214) 490 9522

Baltimore (301) 995 6952
Santa Clara (408) 727 7771
Minneapolis (612) 932 7121

Boston (617) 229 2550
Atlanta (404) 242 7444
New York (914) 897 2422

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

Please send me full information on the INMOS Transputer products range. ~ EDN 010589
Name Title Company
Address Zip Tel.
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Dhrystone Benchmark

Advanced Micro Devices 1
For a benchmark report on the 16MHz 286™ write “16MHz 286" on your letterhead and mail to:
Mail Operations, PO. Box 4, Westbury-onTrym, Bristol BS9 3DS, United Kingdom.

Bruxelles (022) 771 91 42 « Hannover area (0511) 73 60 85 * Hong Kong (5) 8654525 « London area (04862) 22121 = Manchester area (0925) 828008 « Milano (02) 3533241 « Miinchen (089) 41 14-0 « Osaka (06) 243-3250
Paris (1) 49 75 10 10 « Seoul (02) 784-7598 = Singapore (65) 225 7544 « Stockholm (08) 733 03 50 » Stuttgart (0711) 62 33 77 » Taiwan (02) 7122066 - Tokyo (03) 345-8241
Latin America, Fort Lauderdale, Florida/U.S.A. Tel: (305) 484-8600 Tlx: (510) 955-4261 amd ftl © 1988 Advanced Micro Devices, Inc.
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Have 1t
bothways.

It's the best of both approaches;
the high density (512K with IMB on its
way), low power and cost-effectiveness
of UVEPROMs, with the fast in-circuit
reprogrammability and packaging
options of EEPROM:s.

- mm mw . me omm m e, s e mm e e

The memory density of a UVEPROM.

In a device that’s priced at a fraction
of the cost of EEPROMs.

It's the new FLASH EEPROM from
SEEQ. And along with high density
and low cost, it delivers the same kind
of flexibility you need to get your
design created. And implemented.

The combination of our FLASH cell
architecture and EEPROM-type erasure
make possible this chip’s fast erase
speed. The 512K memory array is divided
into 128 sectors of 512 bytes each.
And each sector can be individually
erased and reprogrammed. You can also
remove the entire memory contents
with chip erase. Typical erase time is
2 seconds. And write time is just
1ms per byte.

You can get our 512K FLASH

in ceramic and plastic surface mount
packages, as well as both plastic and

The elecrial érasré f a -EEPROM.
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ceramic DIPs. The DIP packagesarein ~ memory, check out our latest FLASH.
a 32-pin JEDEC format so you can easily ~ For more information just call us toll
upgrade in density from 512K through free at 1-800-3EEPROM. Or write
2Mbit with no hardware changes. SEEQ Technology, Inc., 1849 Fortune

All of which make FLASH perfect Drive, San Jose, CA 95131.
for hard disc replacement in laptop You'll see that having it both ways
computers and portable instruments, is the best way
program memory in point-of-sale
terminals and industrial controllers.

So next time you look at program eeeQ

E2 is our middle name.

EDN January 5, 1989 CIRCLE NO 40




Since its introduction five years ago,

MicroSim’s PSpice has sold more copies

than all other Spice programs
combined. Now PSpice 4.0 is available
with the most signiticant new
capabilities since the creation of
PSpice in 1984.

i ol s mei sl i -+ + S N |
100ns 208ns 388ns 400ns 500nz 608us 00 D00
vinix) » vimod) o s(SEN(v(nod)))=10E6 « (S+SGN(vimix)))2
Time

9)Exit 1)Add Trace 2Z)Change Trace Display 3)X Axis S)Plot Size
6)Select fmalog B)Hard Copy A)Cursor :@ 1

Mixed Analog/Digital Simulation

With the Digital Simulation option,
PSpice can simulate mixed analog and
digital circuits. The option contains a
28-state, event-driven, logic simulation
engine to efficiently process digital
events. It is easy to use: analog and
digital devices are included in the same
netlist file, in the usual SPICE syntax,
and may be freely interconnected.
Probe, the graphics post-processor for
PSpice, can display both analog and
digital waveforms on the screen at the
same time with a common time axis.
PSpice includes a library of over 660
digital components.

16
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Analog Behavioral Modeling

The Analog Behavioral Modeling optio:
allows the user to describe a circuit
block by giving the block’s transfer
function, either by formula or by table.
Nonlinear transfer functions make it
easy to model unique devices, such as
Josephson junctions. Linear transfer
functions are also available that describ
the device in the frequency domain,
either by a Laplace transform or by a
frequency response table. Analog
Behavioral Modeling helps top down
design since a circuit block can be
modeled by its transfer function at the
beginning of a design and later replace
by the actual circuitry.

Extensive Device Libraries

Included with each copy of PSpice 4.0 i
an extensive library of over 2,200 analog
components. The library files are not

encrypted and may be modified by the
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Extends the Bounds of Circuit Simulation

|

1ser. We also offer the Parts parameter
2xtraction program to help you
“haracterize additional devices.

nteractive Operation

bn the PC, PSpice 4.0 allows interactive
bperation of the simulator. On-line help
ind pull-down menus assist one in
1sing the simulator. An on-screen text
:ditor which “knows” about the PSpice
nput format makes it easy to create or
mnodify circuits, or use your favorite
schematic editor.

D0
-
3

2 = »
dif= -15.33, & 3

1 2Wctise 2 3)Mext Trace 4)Previous Trece ¥

Enhancements and Options

[n addition to the devices included in
standard Spice, PSpice 4.0 includes
‘hese: GaAs MESFET’s; BSIM MOS
model; non-linear transformers,
modeling saturation, hysteresis; and
'deal switches for use with, for
2xample, power supply and switched
capacitor circuit designs. Extra options
available: Monte Carlo analysis,

EDN January 5, 1989

including Sensitivity and Worst Case;
Digital Files interface to popular logic
simulators; and Device Equations
source code for semiconductor devices.

Choice of Platforms

PSpice is available on these computers:
the PC family, including the PS/2,
under both DOS and OS/2; the
Macintosh II, the Sun 3 and 4
workstations; and the VAX/VMS
family, including the MicroVAX.

Technical Support

Each copy of PSpice comes with our
extensive product support. Our
technical staff has over 50 years of
exFerience in CAD/CAE and our
software is supported by the engineers
who wrote it. With PSpice, expert
assistance is only a phone call away.

For More Information. ..

If you want more information about
these advanced features and a free
PSpice demo diskette, please call
us today at (800) 826-8603 or, in
California, (714) 770-3022. Find

out for yourself why PSpice is the
standard for circuit simulation.

s

MicroSim Corporation

All other brands and product names are tradi

of their respective holders.
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Even though we’re the strongest group of

companies in the electronics industry, there may
still be a few people who don’t know we exist.
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ITT ElectroMechanical
Components Worldwide. A collec-
tion of companies with reputations
unmatched in the industry. You
know us as ITT Cannon, Schadow,
Jeanrenaud, Pomona Electronics, MTI
and Sealectro.

However, for those few people
who may not be quite as familiar with

us, perhaps an introduction is in order.

It started more than 70 years
ago, with the creation of the first-ever
connector. Then, year after year, inno-
vation after innovation, we just kept
getting stronger. Expanding product

EDN January 5, 1989

lines. Developing switches, relays, test
accessories, fiber optics, connectors
and cable assemblies. For more and
more markets.

The result?

A worldwide company with the
resources, experience and expertise
to help you significantly narrow your
supplier base. With manufacturing
facilities, engineering centers and cus-
tomer service representatives in virtu-
ally every part of the world.

What’s more, our systems
approach to problem-solving means
that you benefit from having our top

CIRCLE NO 42

engineering teams working with you,
from start to finish. That’s just the way
we do business.

Chances are, you already know
about us. But if you’d like some more
information about all our capabilities,
drop us a line today. And leave your
competitors out in the cold.

1851 East Deere Avenue
Santa Ana, CA 92705-5720
Orcall (714) 261-5300

T rponenis Wortwce

Duscover our strengths.




“EDN’S MAGAZINE ANDNEWS EDITIONS
ADDRESS THE WORLDWIDE
LINEAR IC MARKET WE'RE AFTER.”

Bill Ehrsam {
Vice President of Marketing
Linear Technology Corporation

“When I buy EDN’s Magazine and News Editions,
I'm buying a powerful worldwide circulation and the
most prestigious editorial environments available.
That’s a combination that gets results,” says Bill
Ehrsam, Vice President of Marketing for Linear
Technology Corporation.

Ehrsam knows industry sales for high-performance
linear ICs are split between the United States, Western
Europe, and the Pacific Rim. Says Ehrsam, “It's my job
to choose media that mirrors the world markets.”

For complete global coverage, Ehrsam places his
advertising in EDN Magazine Edition and EDN News
Edition. “Linear Technology Corporation is a strong
supporter of EDN Magazine Edition. We rely on EDN’s
targeted coverage of the U.S. and Western Europe. When
EDN News Edition added Pacific Rim circulation in
December 1987, we added it to our media schedule.”

For Bill Enrsam, “EDN’s Magazine and News Editions
form the cornerstone for Linear Technology
Corporation’s media plan now and in the future.”

Advertising in EDN Magazine and News Editions works for
Linear Technology Corporation. It can work for you.

EDN

Where Advertising Works
20



NEWS BREAKS

EDITED BY JOANNE CLAY

TOKEN-RING CONTROLLER CHIP ACHIEVES 16M-BPS TRANSFER RATES

The $96 (1000) TMS380C16 Commprocessor from Texas Instruments Inc (Dallas,
TX, (800) 232-3R00, ext 700) functions in token-ring LANs that operate at data rates
to 16M bps. This second-generation device performs the functions of three of the
manufacturer’s first-generation token-ring parts—the TMS38010 communications
processor, the TMS38020/21 protocol handler, and the TMS38030 system interface—
as well as the functions of two additional ASIC components: a PC bus-interface unit
and a dynamic-RAM memory-expansion unit.

The company also integrated the functions of the two remaining ICs in its first-
generation token-ring chip set—the TMS38051 and TMS38052 ring-interface chips—
in the $24 (1000) TMS38053. Thus, the manufacturer has reduced the core chip count
for a token-ring interface chip set from seven to two devices and boosted the perform-
ance from 4M bps to 16M bps.—Steven H Leibson

CASE TOOLS SUPPORT EMBEDDED-pP SOFTWARE DEVELOPMENT

The HP 64000 AxCASE software-development tools support the entire develop-
ment cycle for embedded-microprocessor system designs. Products provide support
for analysis, design, software construction, software integration, hardware/software
integration, release, and maintenance of software. Hewlett-Packard (contact local
sales office) offers the products for more than 40 wPs, including the 68000 and 8086
families. The cross-development tools run on HP 9000 Series 300 and Series 800
computers under the HP UX operating system. Some specific tools included in the
family are Advanced Cross C Compiler Systems, Debug Systems, and Basis Branch
Analyzers. Prices for these products vary, depending on the number of users and
the host computer. The cross-compilers cost $2375 to $6650, the debuggers cost
$2655 to $3835, and the Basis Branch Analyzers cost $1840 to $5330.—Maury Wright

CACHE RAM OPERATES AT 20 MHz

If you want to simplify the cache memory design in your 80386-based system,
consider using the V63C328 cache RAM from Vitelic (San Jose, CA, (408) 433-6000).
The device is internally configurable as one 8k X 16-bit or two 4k X 16-bit memories,
S0 you can create a 2-way set-associative cache without additional parts. You can
also connect two devices in parallel for 32-bit operation. The device provides a direct
interface to an Intel 82385 cache controller operating at 5 MHz; no additional logic
is needed. Samples cost $100; volume production is scheduled for the second quarter
of 1989.—Richard A Quinnell

CACHE CONTROLLER OPERATES WITH 80286 OR 80386SX

To add cache memory to your 80286 or 80386S8X systems, you can use the
A28285 controller from Austek Microsystems (Mountain View, CA, (415) 960-1315).
The AR8285 offers 20- and 25-MHz speeds, a 32k- or 64k-byte cache size, and a 4-way
set-associative architecture. It directly controls 16k X 4- or 8k X 8-bit static RAMs.
Samples will be available during the first quarter of 1989 at a target volume price
of less than $45 (10,000).—Richard A Quinnell
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NEWS BREAKS

IC PRODUCES S8V DC DIRECTLY FROM AC MAINS

The HV-1205 monolithic ac/dc converter from Harris Semiconductor (Melbourne,
FL, (407) 724-7800) accepts ac input voltages from 30 to 264V rms with a frequency
range of 48 to 440 Hz. It produces 5 to R4V dc¢ with a minimum of 50 mA at 5V dc.
Line and load regulation are less than 5%. Manufactured in a high-voltage dielectric-
isolation process, the device allows you to build small, 5 to 24V power supplies
without transformers, rectifiers, or voltage regulators. It comes in an 8-pin plastic
DIP. The O to 75°C version costs $3.57 (100); the —40 to +85°C version is $4.80
(100).—Richard A Quinnell

SCSI-BASED GRAPHICS CONTROLLER SUPPORTS STANDARDS

The ScuzzyGraph II intelligent graphics controller from Aura Systems Inc
(Carlsbad, CA, (619) 438-7730) employs a SCSI (Small Computer Systems Interface)
host connection. Furthermore, the resident 34010 graphics processor provides sup-
port for the GKS-CGI, Tek41XX, DGIS, and X-Windows graphics standards with no
host intervention. A 68000 P acts as a traffic cop, and the 34010 controls an onboard
frame buffer. The board supports a maximum resolution of 1664 X 1280 pixels, and
eight bits define the color of each pixel. The SCSI port offers transfer rates as high
as 5M bytes/sec for incoming pixel data. Once the frame buffer is filled, however,
the local processors perform manipulations on the frame buffer based on commands
from the host CPU. A ScuzzyGraph II configured for a 1024 X 768 X 4-pixel resolution
costs $1395 and is available 60 days ARO.—Maury Wright

123-MIPS WORKSTATION IS BASED ON RISC CHIP SET

The Advantedge 2000 workstation from Integrated Solutions (San Jose, CA, (408)
943-190R) is based on the RR000 RISC chip set from Mips Computer Systems. The
12-MIPS workstation, targeted at OEMs, system integrators, and value-added resellers
(VARS), costs $12,000 for a basic system with no monitor. A system configured with
a 100M-byte hard-disk drive, a 40M-byte cartridge tape drive, a 16-in. color monitor,
a keyboard, and a mouse, costs $20,375. The company will sell the product at various
levels of integration, including the board level, and it will offer custom packaging.

Standard features include a 32k-byte cache, a 1280 X 1024-pixel graphics controller,
onboard SCSI and Ethernet controllers, and an 80186-compatible I/O processor. You
can choose from Mips Computer Systems’ RISC/os or Integrated Solutions’ Dual Uni-
verse Unix operating systems. The Dual Universe package includes both System V.3
Unix and Berkeley Unix 4.3BSD.—Maury Wright
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‘ Why high performance

designers are so excited
‘about the new PLD 7€330

State Machine:

| As state machines go, this one goes
the fastest. With the highest functional
~ density available.
~ Asystem that lets you design state
~ machines that can execute control
sequences at a full 50MHz without even
breathing hard.
High performance designers are
{ excited by the extensive features, led by

the richness of 256 product terms.
By this part’s ability to deliver twice
- the performance and density of previ-
- ous generation PLDs, with about half

~ the power.
- Bytheease of programming, using

est performance state machines, with
1000 to 1500 gate functionality, using
reprogrammable PLD technology.
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See for yourself. Get our Preview Kit.

Our Preview Kit, with demo floppy
and technical paper, even includes
application ideas, like our step-by-step
design example showing you how to
create a 16 x 4 programmable multi-
plexer using a single CY7C330.

You'll also get the databook that has
the information you need on this great
part, and on ALL our high performance
parts.

CMOS high speed SRAM.

CMOS high speed PROM.

CMOS high speed PLD.

CMOS high speed Logic.

PLD 7€330 Preview Kit and Data-
Book. Yours free, for a toll-free call.
DataBook Hotline:
1-800-952-6300
Ask for Dept. (43 {
(32) 2-672-2220 In Evrope
(416) 475-3922 In Canada ‘

|

= SEMICONDUCTOR

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.
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NEWS BREAKS: INTERNATIONAL

68030-BASED VME BUS BOARD SUITS SYSTEM MANAGEMENT

Incorporating a variety of interprocessor communications interfaces, the CC-112
68030-based VME Bus CPU card from Compcontrol bv (Eindhoven, The Netherlands,
FAX 040-120296; in the US, Los Gatos, CA, (408) 356-3817) is suited to system manage-
ment in multiprocessor VME Bus systems. In addition to its message-passing capabil-
ity over the VME Bus, the board can also communicate with other system CPUs via
the VMS bus (VME serial bus). Onboard RS-232C and SCSI bus interfaces not only
allow you to connect to terminal and mass-storage devices, but also provide low-and
high-speed data links, respectively, between the CPU and other computer systems.
The board’s 20-MHz 68030 wP is accompanied by a 68882 math coprocessor, 4M bytes
of 3R-bit-wide dual-ported dynamic RAM, 2k bytes of battery-backed 8-bit-wide static
RAM, and space for as much as @M bytes of 168-bit-wide EPROM. The board also
includes a watchdog timer, a real-time clock/calendar, and optional VME Bus system
controller functions. The board costs $3000 (100).—Peter Harold

IBM PC/AT-COMPATIBLE VME BUS MODULE SUPPORTS 0S/2 AND XENIX
Offering full IBM PC/AT compatibility, the PX4010 VME Bus module from
Philips’s Industrial and Electro-acoustic Systems Div (Eindhoven, The Netherlands,
TLX 35000; in the US, Mahwah, NdJ, (201) 529-3800) allows VME Bus systems to run
operating systems and application programs that are written for the IBM PC/AT.
The module’s 10-MHz 80286 wP and 1.64M bytes of onboard RAM can support the
08/2 and Xenix operating systems in addition to MS-DOS. The module also includes
a CGA-, EGA-, and Hercules-compatible graphics adapter, onboard hard-disk and
floppy-disk interfaces, a keyboard interface, a real-time clock, a parallel port, and
two RS-R32C/RS-42R2 serial I/O ports. VME Bus accesses are transparent to the proces-
sor, so that memory and I/O on the VME Bus appear as though they are within a
normal IBM PC/AT environment.

The board’s PR connector carries an interface that is compatible to the IBM PC/XT
system bus. By coupling it to a suitable backplane, you can expand the system with
standard PC-compatible add-in cards. The PX4010 is a 2-board sandwich that occupies
two VME Bus slots. It sells for approximately gld 7500.—Peter Harold

JAPANESE SEMICONDUCTOR VENDORS PLACE 1, 8, AND 3 FOR 1988
According to Status 1989, a report from Integrated Circuit Engineering
(Scottsdale, AZ, (60R) 998-9780), NEC, Toshiba, and Hitachi were the top three semi-
conductor suppliers of 1988. The companies had estimated sales of $4.65 billion,
$4.545 billion, and $3.61 billion, respectively. (The three companies ranked in the
same order in 1987.) Motorola, Texas Instruments, and Intel Corp placed fourth,
fifth, and sixth, followed by Matsushita, Fujitsu, Philips, and Mitsubishi.
—=Steven H Leibson
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Real-Time Math.

No Problem'

The Nicolet 4094C Digital Storage Oscilloscope gives you the maximum
versatility and value with software solutions beyond locked-in front

panel functions.

B Real Time Functions
Functions such as FFT, MIN/MAX, Summation, Vir-
tual or Exponential Averaging are available with the
4180 and 4570 plug-ins, providing you with live,
real time display of your waveform data.

B PC Software
Nicolet also has four software packages available
which allow you to transfer, display and manipu-
late 4094 data on your PC. There are also over 100
disk-downloadable programs available for the
4094.

Nicolet Test Instrument Division

B External Control
With programs like Waveform BASIC, you can even
create your own custom programs for data manipu-
lation and external control of the 4094C. IEEE
(GPIB) and RS232 interfaces are included for easy
communications with a PC.

B Programming Support
Nicolet’s application support can make all the dif-
ference. Our application engineers are a phone call
away and are always ready to help you.

For more information, call or write: o
Nicolet

b R R R S B
5225-2 Verona Road, Madison, WI 53711 ® 608/273-5008 or 800/356-3090 INSTRUMENTS OF DISCOVERY
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rugged blug-in

amplifiers

0.5 to 1000MHZz 1on $13%2...,

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
1000MHz, NF as low as 2.8dB, and power output as high as +15dBm.

Prices start at only $13.95, including screening, thermal shock -55°C to +100C,

fine and gross leak, and burn-in for 96 hours at 100°C under normal operating

voltage and current.

Internally the MAN amplifiers consist of two stages, including coupling capacitors.
A designer's delight, with all components self-contained. Just connect to a dc
supply voltage and you are ready to go.

) The new MAN-amplifiers series...
another Mini-Circuits’ price/performance
. breakthrough.
FREQ.
RANGE  GAIN MAX. NF DCPWR PRICE
(MHz) dB * OUT/PWRt dB 12V, $ ea.
MODEL  fitof,  min flatnesstt dBm (typ) mA (10-24)
MAN-1 0.5-500 28 10 8 45 60 13.95
MAN-2 0.5-1000 19 15 7 6.0 85 15.95
MAN-1LN 0.5-500 28 10 8 28 60 15.95
OMAN-THLN  10-500 10 08 15 37 70 15.95
*MAN-1AD  5.500 16 05 6 2 85 2495
ttMidband 10f_ to f, /2.j:0.5dB 11dB Gain Compression ~ {Case Height 0.3 In.

Max input power (no damage)+15dBm; VSWR in/out 1.8:1 max.
*Active Directivity (difference between reverse and forward gain) 30 dB typ.

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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30

3(1 000 qty)
The opportunity for automated, low-cost assembly is a key <€
benefit of surface-mount technology, but is often wiped out by
the high price of surface-mount components. Now, Mini-Circuits offers a new series of
mixers to meet the pricing demands of SMT...only $3.30 in 1,000 quantity ($3.95 ea. in
quantity of 10)...at a cost even lower than most conventionally-packaged mixers.

The SCM-1 spans 1 to 500MHz and the SCM-2 covers 10 to 1,000MHz. Housed in a
rugged, non-hermetic 0.4 by 0.8 by 0.3 in. high (maximum dimensions) plastic/ceramic
package. Spacing between connections is 0.2 in. The mixer is offered with leads
(SCM-L) or without leads (SCM-NL) to meet a wide range of pc board mounting
configurations.

Each SCM is built to meet severe environmental stresses including mechanical shock/
vibration as wel as temperature shock. The operating and temperature storage range is
-55°C to +100°C. Each SCM, designed and built to meet today's demanding reliability
requirements, carries Min-Circuits’ exclusive 0.1% AQL guarantee of no rejects on every
order shipped (up to 1,000 pieces).

finding new ways ...

When you think SMT for low-cost production, setting higher standards
think of Mini-Circuits’ low-cost SCM mixers.

SCM-1L

SCM-2L

SPECIFICATIONS SCM-1NL SCM-2NL

(typical) (L=with leads)
FREQ. RANGE (MHz)

LORF 1-500

IF DC-500
CONVERSION LOSS (dB)

Midband 6.3 dB

Total Range 7.5dB
ISOLATION (dB) (L-R)(L-1)

Low-Band 60 45

Mid-Band 45 40

High-Band 40 35
PRICE $3.30 (1000 qty)

$4.25 (1-9)

Units are shipped in anti-static plastic
tubes” or “sticks" for automatic insertion

[ JMini-Circuits

A Dwision 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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(NL=no leads)

10-1000
5-500

6.5dB
8.0adB

(L-R)(L-D)
45 35

35 30
25 20

$4.15 (1000 qty)
$5.45 (1-9)
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Okis new PSCC provides automatic
support for protocols—together
with great networking flexibility

The new Protocol Serial Communications
Controller (PSCC) from Oki Semiconductor is a
highly innovative VLSI device which automatically
supports LAPB and LAPD HDLC protocols and saves
you from having to program and manage them. With
a speed of 10 Mb/s, the PSCC also gives you great
networking flexibility.

Integrated functions

The PSCC combines a full-duplex HDLC
channel, on-board DMA controller, and 520 bytes of
internal RAM. It allows you to send and receive
messages directly from memory and frees system

You can count
on Oki

The PSCC
is only one of the
ways OKi can save
you time and
help you realize
competitive
advantages. You
can also count
on Oki for exten-
sive experience,
creative solu-
tions, and proven

0S8l Reference
Model

intelligence for higher level functions. It automatically
supports the update and comparison of state variables

reliability in every aspect of semiconductor device
design and manufacturing. We invite you to put the
full resources of Oki Semiconductor to work for you.

for multiframe transmission. In addition, the PSCC
supports collision and priority detection. ;
For even greater integration, the PSCC will be
imbedded in Oki’s high-performance 16-bit nXP
microcontroller which will support all seven OSI

to create a small inexpensive network, then to expand

Automatic protocol support from Oki.

[ Please send the complete technical data package on the

i
MSM6872, the first ber of Oki’s Protocol Serial -
levels of the ISDN. ' Commumcatn%ns CcTrftglle; ?PSCC) fam??o ]
} [ Please call. We have immediate requirements. '
coiaas (T
Great flexibility : Phone
Easy interface is provided to standard 16-bit CPUs | Name
and to multiplexed buses. The PSCC can be easily o
customized to support different serial communications | b
protocols. The high speed of the PSCC allows you | Company
I
|

to a LAN, and later move into ISDN—all supported
by OKki.

Attach coupon to busmess card or letterhead and return to:
PS mer Service, Oki Semiconductor, 785 North Mary
Avenue, Sunnyvale, CA 94086. Phone: (408 72
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- Now you don't have to choose
between how fast you can go and

5 how much you can carry.

OUR NEW 256-KBIT
BiCMOS ECL SRAM GIVES
YOU BOTH HIGH SPEED

“( AND HIGH DENSITY
%

Finally, you can go all out for
system performance without
being forced to use low-density
SRAMS. This new device has an

access time of only 15 nano-
seconds. Yet it has the storage
capacity of four 64-kbit ECL chips
in one-fourth the space.
#  Its modest power consump-
tion makes air cooling not only
possible but practical. It draws a
maximum of 200 milliamps at 15
nanoseconds. Longer cycle times
drop the current down to
about 120 milliamps.
In worst-case test-
ing, power dis-
sipation stays
below a single
watt. In typical
d applications, it's
only 600 to 700
milliwatts.

F

BiCMOS III
IS THE KEY

' What makes it all
Fpossible is National's
" proprietary BICMOS 111
" One-micron process,
" which combines the speed
® of pure bipolar with the high

density, low power, and manu-
facturability of CMOS.

It gives you the best ratio of

©1988 National Semiconductor Corp
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NATIONAL MEMORIES

Volatile
ECL SRAMs
CMOS SRAMs

Non-Volatile
EPROMs
EEPROMSs
PROMs

speed, power and cost per bit.

And we designed reliability
into the process from the begin-
ning. In fact, one-third of the
development team had reliability
as their sole responsibility.

The pay-oft is a life test failure
rate less than 50 FIT with more
than 400,000 device hours. And a
soft error rate less than 100 FIT.
What's more, latch-up immunity

is more than 200 mA. And ESD pro-

tection is greater than 2,000 volts.

IT GIVES YOU THE
PERFORMANCE YOU WANT

Because of its stable memory
cell, the 256-kbit SRAM tolerates
skewed address signals without
disturbed bits.

Customers—Ilike Cray Research
—also report low system noise
and cleaner, quieter, faster signals.
This high noise immunity is due
to on-chip decoupling and
minimal di/dt.

And because of the chip’s 10-ns
write pulse with zero setup and
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hold, it’s easy to design-inin a
15-ns write cycle.

Our ECL SRAMs are input/
output compatible with existing
10K and 100K ECL parts. Industry-
standard pin-outs enable multiple
sourcing.

AND YOU GET
MORE MODELS TO
CHOOSE FROM

In addition to our high-per-
formance SRAMs, we're working
on a family of specialty ECL
RAMs and ECL RAMs in advanced
packaging.

We also offer you the broadest
array of memory product families
of any domestic supplier—
including TTL SRAMs, EPROMs,
EEPROMs, and fuse-link PROMs.

This breadth of product line
helps you minimize the number
of suppliers you use. While
National’s large-volume manu-
facturing ensures availability.

CALL FOR OUR
NEW BROCHURE

For more information on our
new 256-kbit SRAM—or any other
memory product—ask for a copy
of our new memories brochure.
Call us toll-free at (800) 252-4488,
ext. 735.

National
Semiconductor

31




32

v

Introducing two ways
VME single bx

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, gl VxWorks, 0S-9, pSOS,
VRTX32 and C EXECUTIVE will be available. Plus our i Running Start™
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.

1988 Force Computers, Inc. VME/PLUS and Running Start are trademarks of FORCE COMPUTERS INC. UNIX is a trademark of AT&T. PDOS is a trademark of Eyring Research Institute, Inc. VXWorks is a trademark of Wind River Systems, Inc. 0S-9 is a trademark of
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to get horsepower in
wd 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. S

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.

P

» ®
&
g
I \ N\ [ E
o
Ul
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

Microwave Systems Corporation, pSOS is a trademark of Software Components Group, Inc. VRTX32 is a trademark of Ready Systems, Inc. C EXECUTIVE is a trademark of JMI Software Consultants, Inc. MS-DOS is a registered trademark of Microsoft Corporation.
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RLR — “S” level in
05, 07, 20, 32C.
Tol.: 1, 2, 5%.

TC.: 100 PPM/°C,,
10 ohms to 1 Meg.

RNC/RNR —

“S" level in

50, 55, 60, 65

(Chan MHII, IIJ").
Tol.: 4, .5,1%,

49.9 ohms to 1 Meg.

CUSTOM SERVICE in-
cludes special burn-in,
marking test summa-
ries, serialization, X-ray,
noise screen, ESD pack-
aging and hot solder
dipped leads.

OUR
BOTTOM LINE
Cost-Effective
Metal Film Resistors

Bradford E-Rel metal film resis-
tors give you broad qualifica-
tion, short delivery times,
competitive pricing and excel-
lent capabilities for meeting
special requirements. Our
strong E-Rel credentials also
give us an edge in matching
your standard MIL and com-
mercial needs including low
value, flameproof and pulse
withstanding protective styles
plus thick film networks and
chips. Phone today for complete
detalils.

’ ﬁmp/o/mﬂicma///'_

550 High Street, Bradford, PA 16701
Phone (814) 362-5700
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Super Collider will be
worth the expense

I disagree with Jon Titus’s editorial
“Spend a lot, get a little” (EDN,
September 1, 1988, pg 51), in which
he expresses his opinion that the
proposed Superconducting Super
Collider (SSC) proton synchrotron
is not worth the $5 billion invest-
ment. First of all, Jon seems to feel
that since, as he says, “the billions
of dollars of tax money needed for
SSC must come from other pro-
grams’ budgets . .. ,” the inverse
must also be true. Namely, that not
building the SSC will suddenly free
up these monies for other good pur-
poses such as “refurbishing and re-
juvenating college and university
laboratories . . . .” That’s not the
way Washington works, especially
with current political and economic
realities (such as budget deficits).
Like it or not, our politicians will
always be inclined to spring for
very expensive “glamour” projects
(which the SSC admittedly is), but
will pinch pennies when money is
tight for the more down-to-earth
programs that Jon Titus proposes—
programs that are less visible and
lack political clout. To put it simply,
if the money isn’t spent on the SSC,
it will probably be lost for other sci-
entific or technological endeavors.
Jon also overlooks the near-term
benefits that would result simply
from building as massive a high-
tech project as the SSC. For in-
stance, the state of the art of super-
conductivity would, no doubt, be
greatly advanced by the mammoth
scale of the conductors, the mag-
nets, and the microwave transmit-
ters and waveguides that this huge
machine will require. Even my own
field of instrumentation and control-
systems engineering could benefit
from the development of the exotic
sensors and control elements
needed for the individual experi-
ments as well as for the SSC itself.
Most significantly, the sheer size of
this system will demand factory-

wide automation and integration on
a scale that, to my knowledge, has
not been attempted. (In my judg-
ment, the control-engineering field
is critically weak in large-scale sys-
tems integration.) Best of all, these
technologies would be readily avail-
able, because of the open and inter-
national nature of research facilities
such as the SSC will be.

Having said all that, I believe
nevertheless that the SSC should
be judged chiefly by the potential
value of the SSC physics—its value
to mankind, not just to “a small
number of particle physicists.” On
this point I agree with Jon.

So what is the potential value of
the SSC physics? Well, what is the
value of Morley and Michelson’s ex-
periments, 100 years ago, which
showed that the speed of light in
all directions is the same? (Those
experiments led Albert Einstein,
almost 30 years later, to his theo-
ries of relativity.) What is the value
of Thomson’s discovery of the elec-
tron or de Broglie’s confirmation of
the dual (wave/particle) nature of
photons? (Those events led Heisen-
berg, Dirac, Schrodinger, et al, to
the revolutionary postulations of
the Principle of Uncertainty and the
rest of quantum mechanics.)

The SSC could be extremely im-
portant to the future of mankind.
It provides the same potential for
discovery as that enjoyed by the
above-mentioned scientists, who
are now recognized as pioneers in
their fields. The SSC can provide
theoretical physicists with the raw
material for their speculations on
how the universe works, and ulti-
mately, perhaps, form the techno-
logical and even the philosophical
framework for the next century.
What will these discoveries and
their resultant technologies and
philosophies be? Who can possibly
know? How could Albert Michelson
and Edward Morley have even
guessed, back in 1887, where their
disturbing discovery about the
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RECOVER ISDN/LAN DATA
-BEYOND 2000 METERS

That'’s right! <64kbps to >4Mbps.
0 to >6,000 ft. PMI's LIU-01 High
Speed Serial Data Receiver - the
one chip solution for separating
clock and data in ISDN, T1,
T148, T1C, and LAN systems.
The LIU-01 makes data recovery
easy! Use it with twisted-pair,
coax, and even fiber-optic cable.

e Meets CCITT and ATT specs
for ISDN

¢ >60dB dynamic range

e Single +5V supply

e TTL/CMOS outputs

e 16-pin DIP/SO

® Low cost - $12

Get the facts on this data
communication breakthrough!
Contact your PMI sales
representative, circle the
reader service number below,
or call 1-800-843-1515 for
more information now.

Precision Monolithics Inc.
A Bourns Company

Santa Clara, California, USA
1-800-843-1515

The precision solution.




IOtech offers the
widest selection
of easy-to-use
IEEE 488 (GPIB)
interfaces for the
Macintosh.

*NuBus IEEE
board for the
Macintosh Il

+SCSI/ |IEEE
controller for
the Macintosh

Plus, SE & 1I

*Serial / IEEE
controller for
long-distance
applications

+Serial / IEEE plot
HPIB plotter inte

«Desk accessory softisfare:
control from any ap

 +Language d
from Ba

k guarantee
arranty

all or send for your FREE
Technical Guide

IOtech...the choice is easy

(216) 439-4001 ‘e,

25971Cannon Road + Cleveland, Ohio 44146
London (0734) 86-12-87 « Paris (1) 34810178 « Zurich (01) 821 944
Milan 02-4120360 « Linkoping 013 11 01 40 « Gorinchem 01830-35333
Sidney (2) 452 3831 » Seoul 784-9942 « Munich and other European,
North African and Middle East countries not listed (089) 710020,
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speed of light would lead in the 20th
century?

Do I exaggerate? I don’t think
so. Just consider the profound ef-
fects of general relativity on our
concept of the universe. And what
would we electronics engineers be
doing if not for modern solid-state
physies, which is based largely on
quantum mechanics? (We’d all be in
different lines of work, that’s what.)
How different would our lives be
without the atomic bomb? Or if sci-
entists in another country or at an-
other time had created it?

Although it’s true that the price
of the SSC is very high, it’s possible
that the discoveries made in it could
be priceless to future generations,
in ways we can’t possibly predict.

We will leave our children and
their children a tremendous burden
of debt, the legacy of our profligate
ways. Perhaps the knowledge made
possible by the SSC will provide
something to show for this debt.
Kenneth C Kmack
Manufacturing Automation Con-
sultant
Lilburn, GA

Errata

The Technology Update entitled
“Widespread graphics use spawns
diversity in data-compression de-
vices” (EDN, September 15, 1988,
pg 87) incorrectly quoted the speed
of Tekand Labs’ continuous-feed
scanners as 500 dots x50 lines/in.
Actually, the scanners handle 500
dots X 500 lines/in.

Also please note that the phone
number given for Corvallis Micro-
Technology Inc in the New Prod-
ucts section of EDN’s October 27,
1988, issue (pg 360) is not correct.
You can reach the company at (503)
752-5456.

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.

Digital
Signal
Processing

DSP Development Tools and
Standalone Systems from Ariel

For the IBM PC:

DSP-16 * A complete TMS32020 or TMS320C25
Development System on a single board, with 16-bit 2
channel data acquisition of up to 50 kHz per channel
& big buffer. The best DSP board starts at $2495.
DSP-C25 « The lowest cost full speed TMS320C25
based card available. Just $595 with parallel and
serial /0. 14 bit analog I/O is just $95!

PC-56 * A new, low-cost DSP card based on
Motorola’s fast DSP56001. Full speed 24 bit DSP for
$595! Parallel and serial I/O standard, 14 bit analog
110 for $95!

BUG-56 « Fast, efficient symbolic debugger for the
PC-56. Macros, windows, the works. $295. Also
available: Assembler/Simulator, C Compiler and
TMS320 Code Converter.

SDI « A complete, 2 track 16 bit digital audio recorder
with advanced editing capabilities. Real-time 50 kHz
stereo /O using any PC.

SYSid - Comprehensive acoustic test instrument.
Developed by Bell Labs for quick and accurate
measurements.

PC-FFT « Fast FFT’s on a single card.

ASM-320 - The fastest TMS320 Assembler.
PDS-320 + Deluxe TMS320 Program Development.
FFT-320 « 256 and 1024 point TMS320 FFT Sub-
routines. Real-time demo program too.

FIDAS - Digital FIR and IIR Filter Design with real-
time implementation on the DSP-16.

For Hewlett-Packard Series 300:

FFT-523 « Fast FFT's on a single card.

DSP-300 - A 2nd generation DSP56001-based
coprocessor card. Applications include FFT's of up to
16K points, user-defined windows, PSD, etc.

For Motorola’s DSP56000ADS:

ADCS56000 - 16 bit, 2 channel analog I/0O. Sample up
to 125 kHz.

For You:

Ariel Corporation is dedicated to providing you with
the best values in high performance DSP products.
Our products are designed, built and maintained in
the U.S. The best support in the industry is always at
hand. Ariel's products are sold directly throughout
North America, and are available worldwide, through
our international dealer network.

Ariel Corporation

433 River Road
Highland Park, NJ 08904
Telephone: 201-249-2900
Fax: 201-249-2123

Telex: 4997279 ARIEL
DSP BBS: 201-249-2124

Ariel _
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gazelle
(408) 982-0900

Call for an information kit.
Or send your name and
address to Gazelle, Dept. C,
2300 Owen St., Santa Clara,
CA 95054.

s
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GAZELLE'S NEW HIGH-PERFORMANCE LOGIC DEVICES

pPIO
Ml

Breakneck Performance at Breakthrough Prices

There’s a race going on. The goal is a 20 MIPS system. The
qualifying requirement is a 30 ns cycle time.

So far, the front-runners have one clear advantage in
common: Gazelle’s GA22VP10.

There’s a good reason.

You can’t support a 30 ns cycle time any other way.

No other user-

configurable support Volume
logic can compete with a i e
setup time (t,) of 3 ns and Poile. iy Yo | b | Gf] fww | WO
aclock to outtime (t,) Of | GazovPio 1o | 100ne [3.6na|3.ana| 9OMHz | 828
6 ns. GA22V10-7 7.5ns |3.0ns|6.0ns| 110 MHz $37
No other can run at GA22V10-10 10.0ns |3.6ns|7.5ns| 90MHz $31

110 MHz.

And no other can accelerate a SPARC™ chip like the
GA22VP10. It’s simply the flat-out fastest in the industry.
And the fastest track to market.

As a superset of our industry standard GA22V10, the
GA22VP10 offers additional I/O flexibility and an even
lower cost. Along with all of the other advantages of
our TTL-compatible GaAs chips: speed, affordability,
availability and 100% pin and function silicon compatibility.

The Gazelle GA22VP10. It’s not just the fastest way
through a 20 MIPS system design. It’s the only way.

SPARC is a trademark of Sun Microsystems, Inc. Gazelle is a trademark of Gazelle Microcircuits, Inc. © 1988 Gazelle Microcircuits, Inc. All rights reserved.
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‘Break out!

Get your computer to market before your
competitors.

When you need to be first, nothing helps more than
getting a head start. And nothing will get you started
faster than these new SPARC™ devices from Fujitsu.

Not just a speedy microprocessor—but a complete
high performance RISC chip-set. One that accelerates

wide range of hardware and software development tools.

A proven architecture from a proven supplier.
SPARC is multi-sourced and proven over time. We first
implemented it for the Sun 4/200 workstation over
two years ago and have been producing it in volume
ever since. Using the same Fujitsu manufacturing
know-how that has made us a world leader in gate

the development cycle of powerful minis, PCs and array and memory production.

workstations. And eliminates The $-25 chip-setis a third-

many components plus the i et

time it takes to integrate i

them. Yet, offers a high designed at our Advanced

degrée of ziesign flexibility E Products Division in Silicon

- ‘ Valley. Where our

A complete chip-set to engineering teams continue

speed up your product MB86901 (1) MB86911 (FPC) MB86920 (MMU) to advance the

devel ment B 25MHz B Single & double precision I 64-entry TLB State'Of'the'RISC'm—SuppOl'ted
& o,P : . B 40ns/cycle floating point arith. W Fully associative by th {2 multic

Fujitsu’s new S-25™ chip-set ~ m ssmips W ANSI/IEEE 754-1985 sid. M 64-Gbyte physical Y the resources of a m i

includes a 25 MHz, 32-bit W 64-bitnt. data paths address billion dollar worldwide

Integer Unit (IU) for high- organization.

speed processing. A Memory Management Unit
(MMU) ideal for the UNIX® environment and tailored
for SPARC processors. And a Floating Point Controller
(FPC) that allows interface to the IU and supports
IEEE single and double precision arithmetic.

In addition, these devices are fully supported by a
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Break outs—without breakdowns!

Enjoy the competitive advantage of getting to market
first! Rely on an architecture and supplier who can
get you there. On time. On spec. On budget.

When you want to be first, we’re the first ones to call.
(800) 523-0034

e
FUJITSU

FUJITSU MICROELECTRONICS, INC.

Advanced Products Division

50 Rio Robles, Bldg. 3, San Jose, CA 95134-1804

SPARC is a trademark of Sun Microsystems, Inc.
§-25 is a trademark of Fujitsu Microelectronics, Inc.
1NIX is a registered trademark of AT&T.

© Copyright 1988 Fujitsu Microelectronics, Inc.



EZ-PRO
Emulation

ma Plus...

N

i
:
i
i

Eom the experience leader in emulation, the widest selection of
microprocessor development support, hosted on IBM* PC-XT/AT,
PS/2™, Macintosh II™, VAX™, and Sun Workstation®.

C-Thru™ integrated C source-level debugging, including setting
breakpoints and stepping by source line, tracking variables in
native format, stack-frame trace-back.

Show-Tyme™ performance analysis by software activity
distribution and interaction frequencies, with detailed timing
histograms and advanced breakpointing.

EZ-PRO Supports...
1802, 1805, 1806AC, 6303R, 6301V1, 63701V0, 6301X0, 6303Y0, 6303X, 6303Y,
6309, 6309E, 64180R0, 64180R1, (10 MHz), 647180, 6502, 6503, 6504, 6505, 6506,
6507, 6512, 6513, 6514, 6515, 6800, 6802, 6808, 6801, 6803, 68HC05C4,
68HC05C8, 68HC05D2, 68HCO5EZ2, 68HCO5E3, 6809, 6809E, 68HC11A2, 68HC11AS8,
68000, 68008, 68010, 8031, 8051, 8032, 8052, 8344, 80C515, 8035, 8039,
8040, 8048, 8049, 8050, 8085, 8086, 80C86, 8088, 80C88, 8096, 8097, 80C196,
80186, 80C186, 80188, 80C188, 80286, 8X300, 8X305, NSC800, Z80H, Z180

...and more

A american automation

2651 Dow Avenue ® Tustin, CA 92680 « Tel: (714) 731-1661 « FAX: (714) 731-6344

IBM is a registered trademark of International Business Machines, VAX and MicroVAX are registered trademarks of
Digital Equipment Corporation, Macintosh is a registered trademark of Apple Computer, Inc., Sun Workstation is a
registered trademark of Sun Microsystems, Inc.
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Real-time System Design: A
Hands-on Workshop (short
course), Washington, DC. John
Valenti, Integrated Computer Sys-
tems, Box 3614, Culver City, CA
90231. (800) 421-8166; in CA, (231)
417-8888. January 10 to 13.

SC Global 89, San Francisco, CA.
Superconductor Applications Asso-
ciation, 24781 Camino Villa Ave, El
Toro, CA 92630. (714) 586-87217.
January 11 to 13.

OE LASE 89, Los Angeles, CA.
Society of Photo-Optical Instrumen-
tation Engineering (SPIE), Box 10,
Bellingham, WA 98227, (206) 676-
3290; in Europe: SPIE, Koblenzer
Strasse 34, D-5300 Bonn 2, West
Germany, 49-228-36-15-46, TWX
172-283-747. January 15 to 20.

Fifth Annual Computer Graphics
New York Show, New York, NY.
Exhibition Marketing & Manage-
ment Co, 8300 Greensboro Dr,
Suite 110, McLean, VA 22102. (703)
893-4545. January 17 to 19.

The 1989 Optical Disk Systems
Conference: From the Mail Room
to the Board Room, Phoenix, AZ.
CAP International Inc, 1 Longwa-
ter Circle, Norwell, MA 02061.
(617) 982-9500. January 23 to 25.

ATE & Instrumentation Confer-
ence West, Anaheim, CA. MG Ex-
positions Group, 1050 Common-
wealth Ave, Boston, MA 02215.
(800) 223-7126; in MA, (617) 232-
3976. January 23 to 26.

Winter 1989 Unix Technical Con-
ference, San Diego, CA. Usenix
Conference Office, Box 385, Sunset
Beach, CA 90742. (213) 592-1381.
January 30 to February 3.

Electromagnetic Interference—
Characteristics and Control (semi-
nar), Center for Continuing Engi-
neering Education, University of
Wisconsin-Milwaukee, 929 N Sixth
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| MICRO-CAP L.
THIRD-GENERATION INTERACTIVE
CIRCUIT ANALYSIS. MORE POWER.

MORE SPEED. LESS WORK.

'l ..;l'::’

G it Bt et Wemoe——

-~-

\"_-

MICRO-CAP II1;" 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.

EDN January 5, 1989

Schematic editor

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.

-
s
-
-

I

1021 S. Wolfe Road,

Sunnyvale, CA 94086

(408) 738-4387

MICRO-CAP Il is a regi: k of Spectrum Soft

Hercules is a registered trademark of Hercules Computer Technology.
IBM is a registered trademark of International Business Machines, Inc.
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Which means you get exactly
what you specify when you
order PITTMAN® DC servo
motors and gearmotors. Ferrite
field and samarium-cobalt
field designs are available in a
variety of sizes with the relia-
bility and durability necessary
for superior motion control
performance.

Optional, integrally mounted

© Pittman 1985

optical encoders facilitate use
with the latest digital control
systems. For complete infor-
mation on how PITMO® brush-
commutated motors can
enhance your design, call us
at (215) 256-6601.

PITTMAN

HARLEYSVILLE, PA 19438-0003 USA

ADIVISION OF PENN ENGINEERING & MANUFACTURING CORP.
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Selca’s snap-action industrial thermo-
stats are fast, positive, reliable, and very
cost effective.

A. Our standard, miniature, industrial

series includes more than 30 models
available from stock, with set points from
B0°F to 325°F. Various terminal and
bracket configurations, too. Special low
prices in OEM quantities.
B. Miniature industrial models are
also available with a manual reset feature.
C. For your HVAC needs, Selco offers
heavy-duty models rated at
25 amps for 120, 240, or
277 VAC applications.
A number of thermostat

models are exact replacements for orig-
inal equipment.

D. In applications requiring interna-
tional certification, Selco has a special
series that is not only UL and CSA
approved, but also listed and approved in
England, Denmark, Finland, Holland,
Norway, Sweden, Austria, Switzerland,
West Germany, France and Australia.
Contacts rated at 15 amps—120 VAC,
and 8.3 amps—240 VAC.

Contact us today for an informative,
B-page catalog and a FREE
sample thermostat. Specify
style and set point. It'll make
your application a snap-p-p-p.

PRODUCTS CO.
7580 Stage Road, Buena Park, California 90621.
Phones (213) 921-0681, (714) 521-8673, (800) 25-SELCO, Telex 655457.

CIRCLE NO 27

42

St, Milwaukee, W1 53203. (414) 227-
3120. January 31 to February 2.

Power Electronic Conference ’89,
Santa Clara, CA. Conference Man-
agement Corp, 200 Connecticut
Ave, Norwalk, CT 06854. (203) 852-
0500. February 7 to 9.

Software Development ’89, San
Francisco, CA. Miller Freeman
Publications, 500 Howard St, San
Francisco, CA 94105. (415) 995-
2471. February 14 to 17.

Power Supply Design Seminar,
Tampa, Orlando, and Fort Lauder-
dale, FL; Huntsville, AL. Unitrode
Corp, 580 Pleasant St, Watertown,
MA 02172. (617) 926-0404. Febru-
ary 21 to 24.

Compcon Spring 89 (34th IEEE
Computer Society International
Conference), San Francisco, CA.
Kenichi Miura, Fujitsu America,
3055 Orchard Dr, San Jose, CA
95134. (408) 432-1300. February 27
to March 3.

Systems Engineering for Inte-
grated Hardware/Software Appli-
cations (short course), Los Angeles,
CA. John Valenti, Integrated Com-
puter Systems, Box 3614, Culver
City, CA 90231. (800) 421-8166; in
CA, (231) 417-8888. March 7 to 10.

The Executive Forum on Super-
computing, San Jose, CA. Pat Wes-
tly, Westly Enterprises, 3697 S
Court, Palo Alto, CA 94306. (415)
494-7115. March 9 to 10.

APEC ’89 (IEEE Applied Power
Electronics Conference and Expo-
sition), Baltimore, MD. Trey
Burns, Data General Corp, 4400
Computer Dr, E213, Westboro, MA
01580. (508) 870-9182. March 13
to 1.

EDN January 5, 1989



KEITHLEY ON SWITCHING:

T'S IN THE CARDS

Each of these smtchmg capablhtles is mferenced in our new SWItChmg

- Handbook+
SYSTEM INTEGRATION
Keithley switches let you customize applications by mixing cards in two
- or 10-slot mainframes: For larger systems, you can connect up to five
mainframes and program them at one IEEE-488 address~
Keithley switching further simplifies system integration with digital I/O,
triggers in/out, relay setup memory, inspect mode for determining relay
configuration, and more

SYSTEM PERFORMANCE

Our products are designed for compatibility, and you'll find the proofin
easier system integration and smoother performance+ And in addition to
switching, we also supply the full range of programmable measure-
ment and source instrumentation

for many test requirementsa Plus,

our Application Engineering De-
partment is always available to

help you select the right instru- =
Py 5 “ ot how 1o receive your free copy

ments and configure them for peak
system performances

Keithley Instruments Inc., 28775
Aurora Road, Cleveland, Ohio,
441394 (216) 248-0400
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Callor write the Information Center
for more on Programmable
Switches, Sources, and Measure-

“ment instrumentationa Then find

of Keithley's new Switching Hand-
book with useful information and
practical guidelines on getting
maximum performance from your
test systema
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Anything this system can thinkof,

Now there’s a family of test systems that will change the way you think

about Analog VLSI testing.

The system on the left thinks up new device
designs so fast that most test systems can’t
keep up with it. Except the one on the right.

Teradyne’s revolutionary A500. The only
system that’s ready to test the most complex
“system silicon” devices as fast as you can
dream them up. In fact, the A500 is already
helping many leading companies cut critical
product development time and bring their
advanced products to market faster, and with
a lower overall cost to test.
Now, you can test anything from
standard linear to mixed-signal AVLSI.
Teradyne has taken its revolutionary A500
architecture and created two new, compati-
ble systems. The A510, a workstation-based
standard linear tester, with the lowest cost
EDN January 5, 1989




his system can test.

to test per test head, and the A520, which
packs all the performance of an A500 into

a smaller footprint at a lower capital cost.
Teradyne’s new A500 family not only gives
you the capability to test the range of today’s
devices, it’s ready to help you test tomor-
row’s devices, as well.

The A500 family shares an architecture
based on today’s “open systems’’ standards—

dual Sun computers, a UNIX operating system,

powerful C-based IMAGE™ software and
Ethernet TCP/IP networking. In addition,
each system provides full tester simulation
on stand-alone workstations, with graphic
debug and analyzer tools as powerful as any
CAD/CAE tools.

EDN January 5, 1989

Spend your time testing designs

instead of designing tests.

If you want to help your company bring next-
generation products to market faster, pre-
vent premature product rollouts and cut test
engineering costs drastically, use the system
on the left. Which can only lead you to the
system on the right.

For more thoughtful details, call Beth Sulak at
(617) 482-2700, ext. 2746. Or call your nearest
Teradyne sales office or write: Teradyne, Inc.,

} ERADYNE!

Avenue,
Boston,
We measure quality.

Massachusetts
02118.
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(913) 236 - 8800, Sterlin QHL ronics-Kan:
(617) 656 0510 S\P l H s!

(617) 273 - 2800. TENNESSEE
Electronics, (713) 623 - 6600,

Marshall Electronics Group, (206) 486

{416) 674~ 2161, ITT Multicomponents, (604) 291 aseo (403
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©1989 Toshiba America. Inc

“ .. Sounds terrific. But are Toshiba’s IGBIS reliable?”

“Proven reliable. So they last where it counts.
In the field”

‘Just one hiich . . . We need them today’
“No problem. Toshiba’s got em. In quantity”

If looking for a reliable IGBT Module has been draining your power
supply, look to Toshiba. You'll get the industry’s most complete line of
IGBTS, which combine the high speed switching of MOSFETs with the
high conductivity of Bipolar Darlingtons.

But that’s not all. Toshiba has been manufacturing these IGBTS for
two years. That's longer than anyone else. So they're also the industry’s
most proven module.

RELIABILITY. IT'S AUTOMATIC AT TOSHIBA.

What makes Toshiba IGBT Modules the most consistently reliable?
The answer lies in Toshiba’s unique, fully-automated manufacturing
method. It actually uses an exclusive wire bonding process that allows for
superior thermal cycling capabilities. As a result, Toshiba IGBTS can be
used in power supplies for all types of power drive applications, from NC
machinery to conveyors to compressors. Or for any application requiring
high power and high frequency above 10KHz.

This same reliability can be found in Toshiba’s complete line of
MOSFET and Bipolar Darlington Modules.

TOSHIBA'S OTHER FINE FEATURES.

In addition to reliability, Toshiba also offers a wide variety of attractive
features. Including electrodes that are fully isolated from the heat sink
(2500 VAC), a voltage control characteristic with low saturation voltage,
and a wide variety of current and voltage ratings — up to 400A or 1200V,

To wrap things up, Toshiba IGBT Modules come conveniently
packaged in both the wide T0-240 package and a non-isolated TO-3P
package within a broad range of ratings.

So if you've been feeling powerless in your search for a reliable IGBT
Module, look to Toshiba. And feel the power of proven reliability. For
complete information call 1-800-888-0848 ext. 517 today.

TOSHIBA

TOSHIBA AMERICA, INC.
ELECTRONIC COMPONENTS BUSINESS SECTOR

Service is our key component.

Sroup, (916) 635 9700. (602) 496 — 0290
273- 28
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SPD-88-012

8400, (804)
000 CANADA M oup.
Sales Corp., (514) 697 - 8676, (416) 636 — 8814, (613) 596 — 5340, (604) 294 - 1166
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Any color. Angled or straight. “Click™—it’s conmected.
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The smallest package.
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I;}qg t1‘1)ew sales g
appeal into your system
with Du Pont
Latch-N-Lok™ Shielded
Assemblies.

Improve your system’s sales appeal with Du Pont
Latch-N-Lok modular interconnections.
Choose from the industry’s widest variety
of compact plugs and receptacles. Straight,
right-angle or combination designs. Latch
on top, bottom or side. Panels, chassis or board
mounted receptacles. And cords—coiled or
straight—in any length, with any number of
conductors, and foil, serve or braid shielding,
What's more, Latch-N-Lok can use a variety of
wire gauges (22 to 30 AWG) within an assembly.
All of these combinations can be customized

and color-coordinated to your system. Yet
Latch-N-Lok costs no more than standard

assemblies.
And Latch-N-Lok is the only quick dis-

connect pin-and-socket system. With a contact
design proven over millions of applications.

For a free sample or our free brochure call
1-800-237-4357.
Or write, DuPont Electronics, Room G-51155,
Wilmington, DE 19898.

DuPont Electronics

Share the power of our resources.

FEG U'S AT A TM
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We’ve Invented the Future of

Instrumentation Software . . . Twice.
With Words With Pictures

Acquisition

Integrated libraries for GPIB, RS-232, A/D-D/A-DIO plug-in cards,
and modular instruments.

Intuitive character-based function panels Front panel user interface with virtual
that automatically generate source code. instrument block diagram programming.
Analysis

Extensive libraries for data reduction, digital signal processing, and
statistical analysis.

Over 100 analysis functions plus all the Over 250 icons for computation and
built-in functions of your language. analysis.

3 ) .

Presentation

Flexible high-performance graphics and report generation.

Extensive graphics support for CGA, EGA, Macintosh Desktop Publishing compatibility.
MCGA, VGA, and Hercules.

The Software is the Instrument
LabWindows™— 7 "ATI“"AI. LabVIEW ®—
for the DOS-based PC and PS/2, I"STB““B"TSN for the Apple Macintosh

with Microsoft QuickBASIC or C.
: Austin, Texas 78727-6204

CIRCLE NO 144 800/531-4742 512/250-9119
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EDITORIAL

Honesty pays

Jesse H Neal

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

1977, 1976, 1975

American Society of

Business Press Editors Award
1988, 1983, 1981

Recently, I received a letter from Bill Windsor, a strategic market-
ing manager at Analog Devices Inc in Norwood, MA. Bill’s letter

s told me that ADI has discontinued the development of its ADSP-

3264, a floating-point math chip that was announced about six
months ago. Many companies stop product-development projects,

' but most don’t go out of their way to announce it—least of all to
® members of the press. Usually we discover such announced, but

undeveloped products when we see an “Advance Information” data
sheet and call a manufacturer for more information.

Bill and the people at Analog Devices get the editors’ cheers for
being forthright and honest about a product’s demise. In the long
run, such honesty will win friends and customers for ADI.

Unfortunately, not everyone has such high standards. In fact,
many companies want to publish product-application articles that
would appear simultaneously with a product’s introduction. It’s
hard to believe that engineers and marketers can develop real
applications for products before they exist, but they frequently
do. It’s easy to draw a flow diagram of a program or a schematic
diagram of an imagined circuit and then pass it off as an application.
When manufacturers are confronted with the absence of any real
chips or devices, we hear excuses such as, “Well, it worked for the
earlier version of the chip,” and, “But we simulated it.”

Applications based on simulations can be misleading because
simulations can miss problems and bugs. For example, the Novem-
ber issue of Microprocessor Report describes the simulation of
Intel’s 80960 microcontroller chip. Although three programs ran
millions of simulations on the 80960 design, none of them caught
one remaining bug. It turned out that all three simulator writers
made the same mistake. The danger of running application articles
based on simulations alone should be obvious.

Suppose, though, that a company publishes a promotional appli-
cation article far in advance of a product’s existence. Several
months after the article appears, the company is acquired by man-
agement that decides to end many developments. Now, readers
have an application article that describes how to use a product
that never existed—although the readers may think that the prod-
uct’s introduction is pending. Whether or not the product ever
exists, the promotional-application approach misleads people, and
in my opinion it’s dishonest, too.

Someone once said that honesty is the best policy. It should be

the only policy. /) :

Jon Titus
Editor

EDN January 5, 1989
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Getready to can the idea
that high speed EPLDs
can't be dense.




Introducing the MAX family.
Now you can pack the functions of
50TTLdevices on a single EPLD.

The key to MAX is density and speed combined.

But first, let’s do a little cramming on density.

Because of its streamlined Logic Array Blocks, Programmable %)
Interconnect Array and advanced CMOS process, MAX delivers vy
three times the density of the largest conventional EPLDs.
With clock speeds up to 50 MHz.

For instance, the MAX EPM5128 can take the place of 50
or more TTL devices. Or 20 plus PALs.

In fact, you can put the entire TTL Data Book on a few
MAX EPLDs. Because MAX can accommodate exact
functional equivalents of all popular 7400 type MSI
and SSI standard-logic parts.

Which means you can still
design by The Book, while | emsze S
enjoying all the benefits of .
user-configurable logic. j

For example, you can place a 74161 counter in the EPM5128. And take up only three percent
of the available space.

Or add a 74151, 8-to-1 multiplexer to the same MAX device and consume less than one

percent of space.

So now the functions that used to take up an entire board can fit
easily into one extremely dense MAX part.

And with our MAX+PLUS"development tools you'll get your most
difficult designs to market in record time. Logic synthesis makes it

the most powerful, easy to use EPLD software ever developed.
That's why the MAX family is destined to become
the new standard for logic design.

For more information call Altera today:
1-800-545-3377

And discover how to pack more performance
into your next system design.

e | .
e g

If you're used to designing G

with TTL, you don't have to change your

way of thinking. MAX accommodates exact functional A — D A
equivalents of all popular TTL part numbers. =] n

;/j&fglr—eglsstered tr;demirkfrilltwomémhnc Memories, Inc 3525 MOI’]I’OQ Street, PO BOX 58163
i Santa Clara, CA 95052-8163 (408) 984-2800

©1988, Altera Corporation

EDN January 5, 1989 CIRCLE NO 146







I ANV ENS LA N A PIECE B “RP L







VRN S WL G
!
{




v 1D1 8861 148ukdod &




EDN January 5, 1989

We predict the big money will be
in hardware.

But only if its of a kind suited to the
most advanced electronic media.

Thats where ICI Imagedata is currently
leading the way, with two very important
developments.

The first is Digital Paper, the data storage
equivalent of traditional paper. Its low cost,
indelible and permanent. Yet, unlike paper,
Digital Paper offers the areal capacity and
recording advantages of optical disks.

One 12" reel made from this unique
material holds up to two Terabytes of data

(thats 2,000,000,000 Kbytes), on-line if you like.

Whats more, its flexible. We can cut
Digital Paper into disks of any size (one 54"
disk provides 1.5 GB of data, fast). Chop it into
tag form. Or use it as a tape for mass storage.

Our second development is no less
impressive.

It involves a colored ribbon for use in a
thermal printer, plus a new receiver paper
which won't tear, scratch, curl or run.

The process is called dye diffusion
thermal transfer (D2T2 for short). It produces
brilliant color images from an electronic
source (video camera, computer, fax etc.). The
final picture looks as good as a photographic

print (with a choice of millions of colors for

every dot), even though its produced on a
simple desk top printer.

So what will these materials mean to
you, the hardware manufacturer, software
developer or system integrator?

A great deal.

Potential markets for both are
enormous . .. everything from data networking
and logging, on- and off-line storage and
recording to publishing, computer graphics
and business presentations.

ICI Imagedata is already inspiring
new designs of disk drives, tape drives and
thermal printers.

In fact, ICI spends $2.5 million per day

OU TAKE A SERIOUS LOOK AT THE FUTURE OF ELECTRONIGS?

on research and development.

But your contribution in electronics
will further improve the performance
standards we've set. Thats why we'd like to
discuss the future with progressive hardware
and systems developers.

For a detailed brief on the technology
and media of the future, call Rick Lamb (D2T2)
or David Owen (Digital Paper) toll-free at
1-800-456-36609.

Or write to us at ICI Imagedata,
Concord Pike, Wilmington, DE 19897 and
we'll send in-depth information.

You'll learn in an hour whats taken us

considerably longer to develop.

‘ Imagedata




Making a PROM Burner
is Easy...
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GANGPRO'S § ..an industrial

grade GANG/SET programmer for high-
volume production.

@ 32-32 pin or 16-40 pin EE/EPROM
capacity.

Reliable quad redundant design minimizes
downtime.

Virtual algorithm code and space memory
architecture assure upgradeability.

Extensive error checking operations.

B Minimal operator skill required.
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CI(PL i ...the first high level, universal
language for PLDs.

@ Schematic entry, state machine or boolean
equation design formats.

@ Comprehensive data base support library.
B Compatible with MS-DOS, UNIX and VMS.

24 hour/7day dial up bulletin board for
update information.

B Worldwide field support.

LOGICAL

DEVICES, INC.
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ALLPRO &4 ...the universal device

programming workstation that grows with
your needs.

B Programs over 1800 device types (PLDs,
PROMSs, Micros).

Continous device support program by
floppies.
@ No adapters or plug-in electronics.
@ Totally pin/software driven.
B Certified by major PLD manufacturers.
@ High performance, menu-driven or macro-
driven user interface software.

1201 NW 65th Place. Fort Lauderdale, Florida 33309. (305) 974-0967. Toll Free 800-EE1-PROM. Telex 383142

©1988 Logical Devices, Inc



TECHNOLOGY UPDATE

The VXI Bus
specifications are
shaping up, but
they’re still soft in
the software de-
partment.

VXI BUS SPECIFICATIONS

J D Mosley,
Regional Editor

EDN January 5, 1989

Manufacturers tackle
cloudy software issues

0 be sure, the new VXI Bus

specifications provide the

instrumentation industry

with the hardware compati-

bility that eluded its precur-
sor, the VME Bus. But the proposed
guidelines intentionally ignore issues
concerning the VXI’s sophisticated soft-
ware options, particularly the shared-
memory protocol for communications be-
tween instruments. In trying to main-
tain a balance between the engineers’
need for standardization and the manu-
facturers’ need to distinguish their own
products, the members of the consor-
tium have created a situation where
some crucial software standards may be
established in the marketplace rather
than the committee room.

Still under development and revision,
VXI—which stands for VME Bus Ex-
tensions for Instrumentation—is an ex-
pansion of the VME Bus and is
specifically designed to
boost instrumentation
performance and make
more efficient use of
board space in a variety
of ways. A consortium of
companies has developed
clear hardware parame-
ters for the VXI Bus in-
strument-on-a-card archi-
tecture. However, the
system-level software
specifications remain un-
addressed, as Tektronix § -/ Amlee
and HP are busy prepar-
ing what may become the
defacto software stan-
dards for this new instru-
mentation bus.

I}
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One reason for this disregard is that
the authors of the VXI Bus specifica-
tions come from a group of competing
instrumentation companies (see box,
“For more information . ..”, pg 68).
Although the consortium belongs to the
IEEE P1155 committee for modular
instrumentation and will eventually sub-
mit the guidelines to the IEEE for ap-
proval, the group is still an informal
collection of competitors, and each com-
pany’s intentions are far from altruistic.

Compatibility is crucial

These manufacturers are aware that
some level of compatibility among in-
strumentation devices is necessary to
encourage a broad acceptance of the new
specifications. Indeed, the lack of such
compatibility in the VME Bus domain
forced these companies to band together
and extend the standard in the first
place. But a number of system-level

HitHiER R
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To provide control panels for those embedded VXI instruments,
try using the GPIB-VXI interface from National Instruments, in
conjunction with its LabView 2 graphical software interface.
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can deliver it now. |

Radstone Technology is the only company in the world that
delivers proven VMEbus board and system level products

for every application from commercial to full Military Specifi-

cation...and everything in between. Plus more than 30
years of solid computer experience —more than anyone in
the OEM board level computer market.

Commercial VME...highest performance, low cost,

ready to plug and play.

Radstone’s commercial VMEbus product line includes:

*16 and 32 bit processor boards, including a complete family
of 68030-based boards

* Memory boards covering all available capacities and
technologies, CMOS versions and VME/VSB models

* The world’s fastest