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42000 dhrystones with a single
32-bit RISC chip. Sustained.
Seventeen MIPS. Real world MIPS.
25Mhz clock speed. Fifty MIPS by
1991. Blazing fast even with low-cost
memory. Twice the system speed of
the 80%0 at half the system cost.

Five times faster than
- the 68030. In CMOS.
'On the shelf. Now.




Chips, lead frames, carriers
and molding compound
can't lift you ot of the crowd.

Dale” is the partner you need to
convert surface mounting from
concept to reality. We can save you
time by providing a wide range of
functions from one proven source.

This includes the industry’s most
versatile choice of surface mounted
thick and thin film chip resistors and
resistor networks. Plus wirewound
resistors, chip potentiometers,
thermistors, inductors, transformers
and oscillators.

Partnering with Dale gives you
broad compatibility with automatic
placement equipment and standard

soldering methods, plus ship-to-
stock capability assured by strong
emphasis on statistical process
control.

For complete information, call:

Dale Electronics. Inc., 2064 12th Avenue, Columbus, Nebraska 68601

Thick Film Resistor Networks,
Thermistors: 915-592-3253; Thin
Film Networks, Thick/Thin Film
Chips: 402-371-0080; Wirewound
Resistors: 402-564-3131; Chip
Potentiometers, Oscillators:
602-967-7874; Inductors,
Transformers: 605-665-9301.

Dale Makes Your Basics Better
CIRCLE NO 1




850,000 Cdmponents
ZERQO rejects!

PREM Magnetics receives
IBM® OUTSTANDING QUALITY Award

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

Our sincere thanks to the IBM Corporation for recognizing the achievement of
our people in delivering over 850,000 linearity and width coils to IBM in 1987
without a single part being rejected.

Prem is honored to be the only electronics firm to receive this award for quality
in 1987.

/7 / .‘:
‘f’/i/ Send for our catalogs of standard

- ,/7 components, or information on our
R custom products, today.

Roger Liston '
President pn E P’! :
PREM MAGNETICS. Inc. J 3521 North Chdp€| Hill Road

McHenry, IL 60050
MAGNETICS, (8 15)L38)5—2700
CIRCLE NO 2 INCORPORATED rax (815) 385-8578




tiny SPDT switches

absorptive... reflective

4

dC tO 46GHZ from$32€§4)

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

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

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

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

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

SPECIFICATIONS

Pin Model KSW-2-46 KSWA-2-46
Connector Version ZFSW-2-46 ZFSWA-2-46
FREQ. RANGE dc-4.6 GHz dc-4.6 GHz
INSERT. LOSS (db) typ max typ max
dc-200MHz 09 11 0.8 1.1
200-1000MHz 1.0 1.3 09 13
1-46GHz 1.3 AT 1:5 26
ISOLATION (dB) typ  min typ min
dc-200MHz 60 50 60 50
200-1000MHz 45 40 50 40
1-46GHz 30 23 30 25
VSWR (typ) ON 131 13
OFF — 14
SW. SPEED (nsec)
rise or fall time 2(typ) 3(typ)
MAX RF INPUT
(bBm)
up to 500MHz +17 +17
finding new ways ... above 500MHz +27 +27
setting higher standards s = CONTROLVOLT. -5V on, OVoff -5V on, OV off
- -
M n c'rc lts OPER/STOR TEMP.  -55° to +125°C -55° to +125°C
I I' u PRICE (1-24) $32.95 $48.95
A Division of Scientific Components Corporation
P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 T e
Fax (718) 332-4661 Domestic and International Telexes: 6852844 or 620156 T
1 /
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filters

dc to 3GHz

S

from

« 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 delivery
» meets MIL-STD-202

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
Fax (718) 332-4661 Domestic and International Telexes: 6852844 or 620156

» rugged hermetically sealed package (0.4x0.8x0.41n.)

« BNC, Type N, SMA available

LOWPASS  Model  LP-|10.7|21.4| 30 | 50 | 70 | 100 | 150 | 200 | 300 | 450 | 550 | 600 | 750 | 850 | 1000
Min. Pass Band (MHz) DC to ‘10.7 22 307 [ 48 ’ 60 | 98 | 140 | 190 ' 270 1 400 ' 520 ‘ 580 ’ 700‘ 780 | 900
Max, 20dB Stop Frequency (MHz) 19 | 32 | 47 1 70 | 90 | 147 | 210 | 290 | 410 | 580 | 750 | 840 | 1000 | 1100 | 1340
Prices (ea.): P $9.95 (6-49), B $24.95 (1-49), N $27.95 (1-49), S $26.95 (1-49)
HIGH PASS  Model  kHP-| 50| 100 | 150 | 200 | 250| 300| 400| 500| 600| 700| 800 | 900 |1000
Base Bord (VMHZ) start,max. | 41[ 90 [ 133 | 185 [ 225 290 395| 500 600 700 780 | 910 | 1000

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.): P $12.95 (6-49), B $27.95 (1-49), N $30.95 (1-49), S $29.95 (1-49)
*Pprefix P for pins, B for BNC, N for Type N, S for SMA example: PLP-10.7 g

105 REV.D
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On the cover: Intellyent Ethernet
boards include a local pP and memory
and actually perform front-end execution
of the network protocol without impacting
the host CPU’s performance. See pg 114.
(Photo courtesy Interphase Corp)

VBPA ABP

DESIGN FEATURES
Special Report: Intelligent Ethernet boards 114

Computer users today demand LAN interfaces on systems ranging
from microcomputers to mainframes. Intelligent Ethernet boards
relieve the host CPU of its network-control chores and optimize
system communications. Some manufacturers even ship standard pro-
tocols such as TCP/IP along with their VME Bus and Multibus
boards.—Maury Wright, Regional Editor

Designer’s Guide to
Transmission Lines and Interconnections
David Royle, Litton/Amecom

Part 1—Rules tell whether interconnections 131
act like transmission lines

It can be hard to distinguish transmission lines from simple intercon-
nections. This 3-part guide discusses how to identify transmission lines
in system interconnections and eliminate the associated signal
degradation.

Part 2—Correct signal faults by 143
implementing line-analysis theory

Once you’ve discovered transmission-line effects in your design, you
must decide how to treat them. Part 2 offers some rules of thumb
about how to deal with line effects that can degrade signals.

Part 3—Quiz answers show how to 155
handle connection problems

In answering the questions posed in Part 1, this third and final part
of the designer’s guide applies the techniques described in Parts 1 and
2 to some practical examples. You may be surprised to discover that
not all high-speed local-area networks act as transmission lines.

Universal adapter interfaces 167
peripherals to 1553-bus systems

By building a 1553 I/O board and connecting it to a commercially
available single-board computer, you can develop a universal 1553
adapter circuit that interfaces low-speed peripheral devices to the
MIL-STD-1553 bus.—Thomas | Dahlin and Marc L Denis, Honeywell

Ordnance Diy e
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 5V 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.

(bﬁ HEWLETT

PACKARD

Iea :

¢ ‘US. list prices

§  CGo88o1

| © Hewlett-Packard Company, 1988
3

1844 AC703 11677
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Continued from page 5 June 23, 1988
TECHNOLOGY UPDATE
Keyboards enhance their flexibility 55

with cost-effective keyswitch technologies

No longer do keyboards serve simply as minimal man-machine inter-
faces. Microcontroller-based electronics has made it possible for
manufacturers to include features that significantly increase a
keyboard’s capabilities and flexibility.—1om Ormond, Senior Editor

Keyboard vendors are concentrating
their design efforts on low-profile, stand-— | HILL compilers and DSP run-time libraries 69
s 2 make DSP-system programming easy

You no longer have to be an algorithm expert to accomplish a DSP-
based design: High-level languages (HLLs) have arrived en masse for digjtal-
signal-processing (DSP) applications.—David Sheay, Regional Editor

Monolithic floating-point processors 81
streamline microcomputer design

Floating-point math has become an essential capability for standard
microprocessor families, largely because an extensive and growing base
of microcomputer systems must do massive amounts of numerical
computation at high speed.—Tarlton Fleming, Associate Editor

PRODUCT UPDATE

10-nsec, laser-programmed GaAs PLD 95
16-bit ALU 96
Optical-disk drives 98

DESIGN IDEAS

- . Microphone controls voice-actuated switch 175
EDN magazine . :
2 Five volts powers negative 2W regulator 177
now offers C e 178
Tt bt ursor scope measures percent modulation
P R TiEh, Stepper-motor driver uses spare parts 178
a convenient way Generate Gaussian noise with a DSP chip 183

to retrieve product
information by
phone. See the
Reader Service

Card in the front

for details on how
to use this free

service.

Continued on page 9
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17 MILLION PLDS A MONTH
BEGIN WITH DATA 1/0.

No company supports as many
programmable logic devices as

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

UNIVERSAL SUPPORT FOR EVERY PLD
MANUFACTURER. Data I/O gives you
the freedom to choose the right PLD
for your design—from any manufac-
turer. You can use our tools to design
and program all PLD architectures,

including PALs, FPLAs, PLEs and
EPLDs, and all technologies from
vertical-cell AIM, ECL, and CMOS
to bipolar. And you can pick any
package—DIP, PLCC, LCC or SOIC.

UNIVERSAL DESIGN TOOLS. ABEL™ 3.0,

Data I/O's high-level design language,
lets you describe your design with
any combination of equations, state
diagrams, or truth tables. For com-
plete device testability, PLDtest® is
our universal tool for automatic fault
grading and test vector generation.

Data I/0 Corporation 1052
Data 1/0 Canada 6725 A

(03)432
©1988 Data |/0 Corporation

UNIVERSAL PROGRAMMING TOOLS.
The UniSite™ 40, our most sophisti-
cated programmer, handles all
devices—memory, logic, and
microcontrollers—in a single site.
The modular approach to logic
programming is the 29B with a
LogicPak™. Or for portable conven-
ience, the 60A programs popular
logic and memory devices. Add
our handler and workstation soft-

CIRCLE NO 221

ware for complete programming
support on the production line.

UNIVERSALLY APPROVED BY PLD
MANUFACTURERS. \When you use
Data I/0 tools, you can depend on
the accuracy and reliability of your
programmed PLD. We work with
semiconductor manufacturers—long
before devices are released—to
develop, and obtain approvals for, our
programming algorithms. So reliable
support will always be ready when
you need it.

A CLOSER LOOK AT UNIVERSAL SUP-
PORT. Call us today for more informa-
tion about Data I/O’s complete line

of PLD development tools

and qualify for your FREE

copy of the ABEL 3.0

demonstration disk. Your

PLDs will be off to a better

start and a faster finish.

1-800-247-5700
Dept. 311

DATA 1/O

EDN June 23, 1988
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Over the centuries, people have looked at the latest
in technology with a bit of skepticism. The Transputer
from INMOS is no exception.

When we first intfroduced the Transputer,
designers were indeed intrigued. They were
impressed with our T800—a 32-bit floating point
microprocessor with an average speed of 10 MIPS
and the ability to sustain 1.5 MFLOPS or 4.0 million
single precision whetstones. “Incredible,” designers
said. “But it's more than we can use.”

Not true. The fact is as a stand-alone
processor, the T800 gives you benefits you can
use every day. It runs programs even faster than
Intel’s combined 80386 and 80387 or Motorold's
combined 68020 and 6888l. Plus, it requires
significantly less memory to hold compiled code.

And, by increasing the number of Transputers,
you can increase system performance proportionally

with no limit to the number of Transputers that can
operate concurrently. Like linking seven T800's
together to give you the processing power of a
mighty Cray 1S supercomputer.

Oryou could use ten IBM add-in cards from
INMOS carrying ten T800’s each, to enable your
desktop PC to deliver 150 MFLOPS. That's like having
the power of 150 11/780 VAX machines right at
your fingertips.

So take another look at the Transputer. It's not
just a dream for the future, it's a high-performance
product for today. And it's a technology that is
already taking off.

TRANSPUTER
& nmos

INMOS, Colorado Springs, Colorcdo80935ATe|A719-630-4000,Oron8e County 714-957-6018, Santa Clara 408-727-7771, Denver 303-252-4100,

Minneapolis 612-932-7121, Dallas 214-490-9522, Boston 617-366-402

trademark of Digital Equipment Corporation. Cray is a registered frademark of Cray Research, Inc. 1B

EDN June 23, 1988

Baltimore 301-995- 6952 Atlanta 404-242-7444.

i
INMOS Trans, u'erondIMSavefrodemcrlsohheINMOSGroupofCompomes Motorola |sore%‘sVered trademark of Motorola, Inc. Intelis aregistered trademark of Intel Corporation. VAXis a registered

is a registered trademark of Infernational Business Machines Corp.
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It takes quite a computer
to design a computer.

When IBM design engineers need a workstation to design the tuture, they turn to
the IBM RT" system for developing everything from circuits to software.

More and more commercial users are also recognizing that the RT’ power,
enhanced connectivity, extensive application library, outstanding graphics and
low price make it the system-of-choice to build on. Medical practices, bridge

IBM RT™ Specifications

Users
1-32

System Memory
2MB-16MB

Operating System
AlX (native mode)

Languages
C, Advanced C, VS Pascal, Pascal,
Basic, VS Fortran, Fortran 77, RM
Cobol, Common LISP, Assembler

Data Base
Oracle,™ Ingres

Microprocessor
RISC processor, 170 or 100
nanoseconds. 20MHz Motorola
68881 Floating Point unit

builders and retail chains are among those that have already
put the RT to work.

The IBM RT is a high-performance system based on
Reduced Instruction Set Computer (RISC) technology, an
innovation pioneered by IBM to execute most instructions
in a single cycle. Designed with the UNIX" environment in
mind, the RT can run hundreds of existing programs and

RTand AlX are trademarks of the IBM Corporation.

UNIXis a trademark of AT&T Bell Laboratories.

Ethernet is a registered trademark of Xerox Inc.

NFS (Network File System) is a trademark of SUN Microsystems.
Oracle is a trademark of the Oracle Corporation.

EDN June 23, 1988
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take full advantage of future AIX™ and UNIX innovations.

1o meet your complex communications rvqunoments the RT supports
TCP/IP ASCII, SNA, Ethernet. Token- Ring and NFS" networking configurations
for homogeneous/heterogeneous distr 1buted networks for up to 32 users per RT.
And you can easily customlzo your RT system to your particular needs using
languages and programming tools for commercial, scientific and expert system
apphcatlonb.

Add to this winning formula the RTs advanced memory management, data
base management bystems floating pomt capabilities and IBM’s unpdralleled
service and support. And you've Uot quite a computer, indeed.

lo arrange for a call from an ]BM marketing representative or an IBM
industry lemdlketel, or for literature, call 1- 8()() IBM-2468, Ext. 41.

=== 'The Bigger Picture

EDN June 23, 1988 13



THE POINT
OF NO RETURN.

When you put a Fujitsu ASIC to
work,you can rest assured it will
work the way it should. And keep on
doing its job fora very long time

to come. In fact,when you look at
our performance record over the
years,you'll be hard pressed to find
any field failures at all.

This is no empty promise.
Product reliability has been a way
of life for us for more than 15
years.




That's why we always take a and final test, including 100% AC (Call our Hot Line today at
conservative approach to the testing at frequency. So nothing (800) 556-1234, Ext.82; in California
design process. Giving you realistic ~ is left to chance. (800) 441-2345. Look into ASICs
worst case specs that no produc- To us, reliability in the fieldis ~ you can send out the door. Never to

tion device will exceed. everything. And when you remem-  refurn again.
Guaranteeing a minimum 90%  ber we've taken over 8,000 ASIC

utilization of all gates. And giving  devices from design through mass

you a simulation-to-production production, you can see that well

correlation of 99%. give you a level of confidence no one
It's also why we control every  else can offer.

stepof the production process. From So count on parts that have

design to wafer fab to assembly longer life expectancies. Technology That Works.
CIRCLE NO 218

IR
BN MICROELECTRONICS. INC.

QU] 'SOIU01IA[R0IN NS L86T O

15




T'here’s an easier way to




make sure its rugged.

Order GE/RCA Rugged MOSFETs, the only
ones with an “R” on the label. Because the
wrong device can ruin your creation.

Two years ago an independent testing com-
pany compared GE Ruggedized MOSFETs
with all leading competitive units. The results
were even better than we expected.

IRF 140 Ruggedness

Surviving
Units
251

0 7 14 28 56 112 224 448
Energy (mJ) Log. Scale

In this test conducted by Associated Testing Laboratories,
Inc., the ruggedness of 25 GE IRF-series MOSFETs was com-
pared with 25 devices from each of four competitors. As you
can see, the GE parts significantly outperformed the others.

Today, the situation is different.

Because our MOSFETSs are more than twice
as rugged as they were then. Yet our rugged-
ized MOSFETs cost no more than competi-
tors' standard MOSFETs.

A powerful combination.

We've achieved this by combining the
rugged technology of GE products with the
outstanding manufacturing, quality control
and cost-effectiveness of RCA power
MOSFETs. So we can bring you the best line

of rugged PowerFETs in the industry.
And the benefits are considerable.

Why you need Rugged FETs.

Our Rugged MOSFETs are fast. But they're
not fragile.

They're designed, tested and guaranteed to
withstand a specified level of circuit-induced
electrical stress in breakdown avalanche
mode.

When you design with our Rugged devices,
you can eliminate zener diodes, snubbers and
other costly circuitry.

So you save money. And by simplifying your
design, you improve system reliability.

Just as important, these devices give you a
margin of error.

Because you can never be sure when your
system will be subjected to voltages beyond
what you expected.

And if you're designing for applications
that routinely have to handle surges and tran-
sient voltages, these devices are perfect.

A wide selection of drop-ins.

We have more than 200 parts in distributor
stock. And they're drop-in replacements for
virtually any N-channel devices.

So why take chances, when you can
improve your system performance and relia-
bility at no added cost?

For more information, contact your local
GE Solid State sales office or distributor. Or
call toll-free 800-443-7364, extension 28.

In Europe, call: Brussels, (02) 246-21-11; Paris, (1) 39-46-57-99; London, (276) 68-59-11; Milano, (2) 82-291; Munich, (089) 63813-0; Stockholm (08) 793-9500.

]

GE Solid State

GE/RCA/Intersil Semiconductors
Three great brands. One leading-edge company.

EDN June 23, 1988
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Need to replace fragile EPROMS in the field?

Our OEM customer presented some very difficult
specifications to the RN “P/Q TEAM”—as well
as to other well known connector firms. They
required a device that would allow replacement
of delicate EPROMS in the field by non-electronic
auto service people. Inaddition, the devicehadto
withstand the extremes of heat and cold present
in an automobile control environment.

Working closely with our customer’s engi-
neers who set forth the performance parameters
to be met, RN engineers designed, tested and
produced the highly reliable EPROM socket/
carrier that competition couldn’t build! Economi-
cal, reliable repair or modification is now a reality.
Another example of the added value that the
RN “P/Q TEAM” can contribute to the solution
of your socket and interconnection problems.

Carrier unit contains and protects
delicate EPROM.

EPROM SOCKET/CARRIER—With the ever-increasing use
of electronic controls to enhance auto engine performance,
the need for reliable, easy field repair is imperative. This
RN 2-piece socket/carrier enables mechanics to remove
delicate EPROMS for reprogramming or replacement
without harm to the IC itself. Color-coded, durable and
protected against static discharge, they are now in use

in millions of cars.

CIRCLE NO 215
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L t 800 East Eighth Street, New Albany, Indiana 47150 * Phone: (812) 945-0211 FAX: (812) 945-0804
In Europe: Rue St. Georges 6, CH 2800 Delemont, Switzerland ¢ Phone: (066) 22 9822 FAX: 011-41-622-9813
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The RN “Partners
in Quality Team"”
delivered a new

socket/carrier that
makes EPROM
replacement easy!

Protected EPROM goes into (or comes
out of) socket, keyed to proper position.

“The RN ‘P/Q TEAM' con-
ceptbringsall of our design,
engineering and produc-
tion skills to bear on your
unique socket/connector
problems. We work closely
with your people to create
solutions that are delivered
on-time and defect-free.
You have my personal
gquarantee on it.”

ey ||

R. A. Lindenmuth
President/CEO

Write or call today for the com-
prehensive new brochure: “The RN
P/Q Team in Action’ You'll learn
how smart companies are putting
the brains, resources and experi-
ence of RN engineers to work to
solve tough interconnection prob-
lems with speed and efficiency.

CIRCLE NO 217

Latest 68-pin PLCC Socket

Conforming to the latest Jedec specifications, a new Robinson
Nugent 68-pin socket accepts plastic chip carriers. Desig-
nated PLCC-68PT, it features: closed bottom to prevent
solder wicking, stand-offs for easy cleaning, easy access
probing with chip carrier in place, dual polarization indicators
as well as #1 pin locator for positive chip alignment, .050”
spacing. Write today for specifications.

CIRCLE NO 216

The RN “P/Q TEAM”...your Partners in Quality

EDN June 23, 1988 19



FLUKE AND PHILIPS - THE GLOBAL ALLIANCE IN TEST & MEASUREMENT
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8840A MULTIMETER

200 2000

This meter has what you need most—
Superb accuracy and proven reliability

The Fluke 8840A is your best choice
for accuracy, readability and over-
all performance in a 5' digit
multimeter.

The Fluke 8840A is the world’s best selling
5% digit DMM. For good reason. Basic dc
accuracy is 0.005% at one year. Basic ac
accuracy at one year is 0.16%, and one
year basic resistance accuracy is 0.013%.
With users discovering their 8840A's typi-
cally exceeding these specs at each one-
year calibration cycle.

The specs are even better for the 8842A.
It offers 0.003% basic dc accuracy and

0.08% basic ac accuracy at one year. Res-
olution is 100 nV on dc readings, and 100
L resolution on resistance readings.

Plus a two year calibration cycle and
warranty.

Nothing in its class can match the 8840
Series for field-proven reliability: 60,000
hours MTBF for the 8842A, and nearly
70,000 hours for the 8840A.

And nothing can match the 8840 Series
for ease of operation. The vacuum fluores-
cent display is the most readable you've
ever seen. True-RMS ac and IEEE-488
interface options let you configure the unit
the way you need, so you aren’t stuck with
features you don’t want.

An adjustable tilt-stand for bench use

is standard. But rack mounting is quick
and trouble free. Closed-case calibration
reduces maintenance time. And through-
put can be set for 2.5, 20, or 100 readings
per second, making the 8840A the fastest
inits class.

CIRCLE NO 214

Put the world’s most popular 5% digit
multimeters to work for you today.
For your nearest distributor call
1-800-44-FLUKE, ext. 33.

John Fluke Mfg. Co. Inc., P.0. Box C3090,
M/S 250C, Everett, WA 98206. U.S.:
206-356-5400 CANADA: 416-890-7600
OTHER COUNTRIES: 206-356-5500

© Copyright 1988 John Fluke Mfg. Co., Inc. Al rights reserved.
Ad No. 1271-F8842

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS

FLUKE 8840A FLUKE 8842A

0.005% basic dc accuracy (1Yr.) 0.003% basic dc (1Yr)
0.16% basic ac accuracy (1 Yr.) 0.08% basic ac accuracy (1Yr.)
0.013% basic ohms accuracy (1Yr.) 0.008% basic ohms accuracy (1 Yr.)
Ri ion to 14V, 10 wA, 1mQ Resolution to 100 nV, 1 yA, 100 pQ
One year warranty Two year warranty

8840A $795 8842A $995
8840A-05K IEEE-488 option  $170 8842A-05K IEEE-488 option ~ $170
8840A-09K AC True-RMS option$205 8842A-09K AC True-RMS option$270

[FLUKE]
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NEWS BREAKS

EDITED BY JOANNE CLAY

POPULAR PLDs NOW COME IN 7.5-NSEC VERSION

The PAL programmable logic devices—the PAL16L8, PALIBR8, PALI6BR6, and
PAL16R4—are now available from Advanced Micro Devices (Sunnyvale, CA, (408)
73R-2400) in versions that exhibit a 7.5-nsec propagation delay. This speed enhance-
ment makes the PAL family faster than the fastest SSI/MSI TTL families. Previously,
the fastest versions of these PALs had a 10-nsec propagation delay. The vendor offers
the parts in R0-pin DIPs and plastic leaded chip carriers (PLCCs) for $10.45 (100).

—Doug Conner

DISK-CONTROLLER CHIP SUPPORTS SM-BYTE/SEC SYNCHRONOUS SCSI

The AIC-6110 SCSI-controller IC includes most of the functional blocks required to
implement a SM-byte/sec synchronous embedded SCSI controller on a disk drive. In
fact, to implement an embedded controller, you need only add a static-RAM or
dynamic-RAM buffer memory (the IC includes a memory controller for both types of
memory) and a data separator. The IC supports drive data rates as high as 20 MHz. A
single uP can interface with the AIC-6110 and still handle other drive functions such as
motor and head control. Adaptec (Milpitas, CA, (408) 945-8600) plans to ship samples
of the chip in the third quarter and production quantities in the fourth quarter. The IC
costs $25 (1000).—Maury Wright

SOFTWARE TOOL SIMULATES AND DEBUGS ;C PROGRAMS ON A PC

You can simulate and debug code for embedded 8051 uC systems without building
target hardware by using the SimCase-51 software tool. The tool incorporates a
simulator, a C and assembly-language source-code debugger, a performance analyzer,
and a stimulus generator. The simulator executes pC instructions and also simulates
the operation of the uC’s interrupt-handling system and I/0 ports. The debugger accepts
symbolic information from the company’s 8051 C compiler, SO you can use your own
labels and variable names to trace through the program. The debugger also provides
breakpoints and allows single-step operation.

The simulator tool’s performance analyzer draws a histogram representation of the
time spent in each section of your code, so you can fine-tune your software’s efficiency.
Finally, the input-stimulus generator allows you to create a file containing stimulus
vectors that are applied to the simulated pC’s I/0 ports at the times you appoint during
program execution. SimCase-51 is available from Archimedes Software (San Francisco,
CA, (415) 567-4010). It normally costs $895, but the company is offering it at an intro-
ductory price of $595 through June 30, 1988. You can obtain a free demonstration
disk by calling Archimedes. The company also offers C compilers for several other uCs
(see EDN, December 24, 1987, pg 126), and it plans to create similar SimCase products
for those processors in the future.—Steven H Leibson

AI-BASED ASIC-DESIGN TOOLS RUN ON ENGINEERING WORKSTATIONS

Previously offered only as an evaluation service, the Design Advisor from NCR
Microelectronics Div (Fort Collins, CO, (800) 334-5454) now runs on Mentor Graphics
workstations. This expert-system package evaluates circuits designed with the com-
pany’s 1.5- and 2-um Visys standard-cell and gate-array ASICs and recommends design
improvements based on expertise distilled from NCR’s IC engineers and designers.
Design Advisor evaluates designs by using expertise stored in five knowledge modules
that address chip performance, timing and clocking, testability, system interface
requirements, and general design practices. During operation, the program scans a
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completed circuit diagram and displays recommendations along with the relevant piece
of your schematic. A Design Advisor license costs $57,950.

The company has also introduced its NCR Design Synthesis software package, which
also runs on Mentor Graphics workstations. The program uses knowledge-based logic-
transformation rules to transform text-based behavioral descriptions of complex,
general-purpose logic blocks into circuits built from the company’s - and 1.5-um
analog and digital cells, supercells, and compiled functions. Because this program lets
you use behavioral descriptions to design ASICs, you can simulate large chips very
quickly and then synthesize the circuit from those descriptions once you've verified
your conceptual design. NCR developed this Al-based tool in conjunction with Silc
Technologies Inc (Burlington, MA, (617) 273-1144). A license for the NCR Design Syn-
thesis tool costs $51,500; the company also offers the program’s capabilities as a
design service.—Steven H Leibson

SIMULATOR MODELS ANALOG/DIGITAL DESIGNS FROM ICs TO SYSTEMS

No matter what kind of design you’'ve created—what combination of analog and
digital technologies it contains; whether it's an IC, a pc board, or a complete system; or
whether the analog portion is electrical, mechanical, thermal, or a combination of
these elements—Saber/Cadat should be able to simulate it. Saber/Cadat is a mixed-
mode simulator that was developed jointly by HHB Systems (Mahwah, NJ, (201)
848-8000) and Analogy (Beaverton, OR, (503) 626-9700). The $35,000 to $67,000 pro-
duct, which is mostly software, runs on Sun, Apollo, and VAX workstations. The pro-
duct is in beta testing and will ship in the fourth quarter of this year.

Saber/Cadat accepts net lists in EDIF format from schematic-capture programs. It
can make use of a hardware accelerator and is compatible with hardware-modeling
techniques. In a networked configuration, several workstations can share the accel-
erator and the modeling hardware. Saber/Cadat gives analog designers the freedom to
work in either the time or the frequency domain. It allows designers to use hardware-
based or behavioral-language-based models of devices and functional blocks. To speed
execution, it incorporates an algorithm named Calaveras (in honor of the home of
Mark Twain’s notorious jumping frog) that allows the analog simulation to “leapfrog”
ahead of the digital simulation until it needs an input from the other simulation.

—Dan Strassberg

PROGRAM ADDS TARGET-EMULATION CAPABILITY TO SCSI ANALYZER

Pacific Electro Data (Irvine, CA, (714) 770-3244) now offers the PED-4020 target-
emulation program for its IBM PC-compatible PED-4001 SCSI data-acquisition and
-emulation module. The target-emulation program emulates a single target device on
the SCSI bus, and features user-definable device-description libraries (DDLs). You can
create and edit DDLs by using the editor included with the program. The emulation
program supports Group O, 1, and 5 commands, and mandatory messages. The pro-
gram also includes DDLs that implement the CCS (Common Command Set). The pro-
gram costs $795; to use the software, you need to purchase the $3950 PED-4001
module.—Maury Wright
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NEWS BREAKS: INTERNATIONAL

VIDEO- AND SYSTEM-CONTROLLER IC MINIMIZES SYSTEM COST

Operating alongside the company’s 68070 uP, the 66470 video- and system-controller
IC from Philips’ Components Div (Eindhoven, The Netherlands, TLX 51573; in the US:
Signetics Corp, Sunnyvale, CA, (408) 991-4571) allows you to build a complete 16/32-bit
processor and video-display controller with only 10 ICs. The device contains a
dynamic-RAM access/refresh controller for 1.5M bytes of video/system RAM; display-
control logic that generates a 768x560-pixel, 16-color (or 384 x280-pixel, R56-color)
display; a pixel accelerator that can perform high-speed test-and-modify operations on
individual pixels; and an interface for a graphics coprocessor.

The IC can produce video outputs that are compatible with European, Japanese, and
US television standards in interlaced and noninterlaced modes. By adding a second,
slave 66470, you can generate studio-quality displays. In addition, the 66470 contains
system-controller functions that include address decoding for system RAM, ROM, and
I/0 space; a programmable DTACK generator; system-reset logic; and a watchdog timer.
Samples of the 66470, implemented in a CMOS gate array, are available now for around
$50 (100). Fully custom CMOS parts, packaged in a 124-pin quad flat pack, are
expected to become available during 1989 at around $25 (100). The company estimates
that the high-volume price for the 68070/66470 chip set will be approximately $30 by
1991 —Peter Harold

MONITOR TRACKS AND REPORTS VME BUS SYSTEM FAILURES

If you’re building VME Bus systems for safety-critical applications, consider install-
ing the CVMEHMI1 system-health monitor from Concise Technology (Cardiff, UK, TLX
975646). The CVMEHMI, which occupies a single VME Bus slot, continuously
monitors the VME Bus to detect system malfunctions. It can help you to pre-empt
system failure or to track down the causes of failures that are difficult to simulate in
your service department.

To set up a fault-handling procedure, you can program the monitor to automatically
dial up a remote computer via a modem, log fault information on a printer, and shut
down and restart the system by driving the SYSRESET*, SYSFAIL* and ACFAIL* signal
lines. You can also use the modem connection to initiate the execution of system
diagnostics. The CVMEHMI1 can detect a wide variety of anomalies on the VME Bus
signal lines; it also monitors the system’s internal temperature, a number of user-
defined inputs, and the voltages on the VME Bus power-supply rails. It will be
available during the third quarter of 1988 at a cost of around $1900.—Peter Harold

COMPANY GROWS MONOCRYSTALLINE THIN FILM FROM SUPERCONDUCTOR

According to reports in the Japanese press, Fujitsu Laboratory has grown a mono-
crystalline thin film from high-temperature, bismuth-based superconductive material.
The film’s developers employed a chemical-vapor deposition technology that uses a
halogen compound as a source material. They grew a 0.3-um-thick monocrystalline
film comprising bismuth, strontium, calcium, and oxygen on a 3-cm® magnesium
oxide substrate heated to 825°C. The epitaxial wafer grown with this method has a 70
to 80° Kelvin critical temperature. The company did not measure the Meisner effect or
the critical current, but the critical temperature reportedly exhibited no deterioration
after one week’s exposure to the atmosphere. Fujitsu plans to use the material to
create superconductive transistors based on tunnel-type Josephson-junction elements,
and LSI chips with superconductive traces.—Joanne Clay
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HP's perfect balance between price
and performance in logic analysis.

The balance is called value!

And nobody can put more value on your
bench than HP. With the HP 1650A and
HP 1651A, you get powerful capabilities
at prices that keep the bottom line where
you like it—low.

HP Logic Analyzers:

the extra measure.

The exceptional value stems from HP's
proprietary “logic-analyzer-on-a-chip”
technology which integrates state analy-
sis, timing analysis and acquisition
memory on a single IC. You get features
like 26MHz state/100MHz transitional
timing on all channels and two indepen-
dent analyzers in a single instrument.

If your application is digital hardware,
or if you're working with popular 8-bit
WPs, choose our 32-channel HP 1651A
at only $3,900.*

For your 8-, 16-, or 32-bit wP develop-
ment applications, choose the 80-channel
HP 1650A analyzer at only $7,800.* It
offers full support for most popular pPs
including the Motorola 68020 and the
Intel 80386.

EDN June 23, 1988

Both analyzers are capable of cross-
domain triggering which lets you simul-
taneously capture and display state and
timing information with time corre-
lation for powerful cause/
effect problem solving.
Each has a built-in disc
drive for storage
of setups and
measurements.
And additional
software tools
to make your
measurement
tasks easier.
Call HP for your free video!
1-800-752-0900, Ext. 215V

Get a hands-on feel for our HP 1650A
and HP 1651A logic analyzers with our
demo video and literature. They're free!

You'll see how we
; " balanced price and
performance—perfectly:

©1988 Hewlett-Packard Co. EI571VEDN
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rugged plug-in

amplifiers

0.5 10 1000MHZ o $13%...

Tough enough to meet full MIL-specs, capable of operating over a wide -55° to +100°C
temperature range, in a rugged package...that's Mini-Circuits' new MAN-amplifier series.
The MAN-amplifier's tiny package (only 0.4 by 0.8 by 0.25 in.) requires about the same

pc board area as a TO-8 and can take tougher punishment with leads that won'’t break
off. Models are unconditionally stable and available covering frequency ranges 0.5 to
500MHz and 0.5 to 1000MHz, and NF as low as 2.8dB.

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

Internally the MAN 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 get up to 28dB gain with +9dBm output.

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

breakthrough.
FREQ.
RANGE GAIN MAX. NF DC PWR PRICE
(MHz) dB OUT/PWRt dB 12V, $ ea
MODEL f_tofy min flatnesstt dBm (typ) mA (5-24)
MAN-1 0.5-500 28 1.0 8 45 60 1395
MAN-2 0.5-1000 1915 7 6.0 85 16.95
MAN-1LN  0.5-500 28 1.0 8 28 60 15.95
OMAN-1HLN  10-500 10 08 15 37 70 15.95
ttMidband 10f_tof,, ,+ 0.5dB +1dB Gain Compression OCase Height 0.3 In.

Li/2‘ =%
Max input power (no damage) +15dBm; VSWR in/out 1.8:1 max

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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fough

artenuators

one-piece design defies rough handling rom

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

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

50 ohms, dB values,

1,2,3,4,5,6,7,8,9,10, 12, 15, 20, 30, and 40

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

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

NAT (N) $19.95

finding new ways ...
setting higher standards

[ JMini-Circuits

A Division of Scientific Components Corporation

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

EDN June 23, 1988

S$1A95

(1-49)
*Freq. Atten. Tol. | Atten. Change, (Typ.)
(MHz) (Typ) over Freq. Range VSWR (Max.)
DC-1000 | 1000-1500 ( DC-1000 MHz {1000-1500 MHz
DC-1500 MHz +03 06 08 1.3 15

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

Model Availability
SAT (SMA)

Model no. = a series suffix and dash number of attenuation.
Example: CAT-3 is CAT series, 3 dB attenuation

CAT (BNC)  NAT (N)

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

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

C92REV.D
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:HMCS400

‘The raccoon has a remarkable ability to thrive in
“any type of environment. His sheer intelligence and
ingenuity let him adapt to whatever circumstances
he may find, and prosper with only minimal
resources at hand.

Resourcefulness also characterizes Hitachi’s
HMCS400 series of CMOS microcontrollers. These
sophisticated devices are optimized for real-time
control tasks and include a great number of
peripheral functions on-chip.

~ This new generation of 4-bit micros is a far
cry from the old 4- or 8-bit designs you're used to.

They execute efficient 10-bit instructions in as little
as 0.89us, and include powerful on-chip peripherals
such as large EPROMs, LCD and vacuum fluorescent
drives, and multiple serial interfaces.

rles of CMOS Microcontrollers

The intelligent answer for small system control problems

For example, our new HD4074408 has an 8K
one-time-programmable EPROM, a 512 x 4 bit RAM,
58 170 lines, comparator inputs, PWM timer outputs
and serial interfaces—all in a plastic package. Future
devices will include A/D converters, phase locked-
loop circuitry, DTMF generators, and much more.

Most importantly, Hitachis ZTAT™ technology
gives you Zero Turn-Around Time. The on-board
one-time user-programmable EPROM eliminates the
need to wait three or four months for mask ROM
devices. The very day you finish development, ZTAT
gets you into production. And, you can implement
software changes immediately, to stay one step ahead
of everyone else.

Put all of Hitachi’s HMCS400 series resources to

work for you: Ceramic windowed devices for deve-




lopment, ZTAT devices for pilot and small-scale
production, and mask ROM devices for large-scale
production. And, a full complement of development
support tools is available for use with IBM-PC*,

DEC VAX*, and Hitachi systems.

Plus, when you consider all the on-chip
integration, you also get the lowest-cost solution for
your design. The packaging is one of the reasons
why ZTAT only costs slightly more than mask ROM
microcontrollers, and is a lot cheaper than ceramic

reprogrammable devices.

Clearly, Hitachi’s HMCS400 series is right for a
broad range of today’s small systems applications in
automotive, consumer, handheld instrumentation,
telecom, and industrial products.

There’s no need to wait. Hitachi is delivering

the 4-bit all—CMO§ HMCS4OO series right now—

i

including EPROM-on-chip ZTAT devices. For more
information, call your local Hitachi Sales
Representative or Distributor Sales Office today.

Literature Fast Action: For product
literature only, CALL TOLL FREE, 1-800-842-9000,
Ext. 6809. Ask for literature number #SB-106.

*IBM-PC and DEC VAX are trademarks of International Business Machines
Corporation and Digital Equipment Corporation, respectively.

Hitachi America, Ltd.

Semiconductor and IC Division

2210 O’Toole Avenue, San Jose, CA 95131
Telephone: 1-408/435-8300

@ HITACHY

We make things possibgé

“E




VME/PLUS gives
view of your

old on to your seat. increasing bus overhead. You Think about the possibilities
You're about to discover | also get two serial ports for real-time applications. For
an entirely new level of VME and up to 4MB of é\ . the first time, you can
performance. EPROM. // (& ~___ squeeze every
Meet VME/PLUS. Our new Theresult 4 ~—, ounce of
family of VMEbus products is system performance
with a host of sophisticated throughput from every

features that will that’s way processor. With
give ahead of no wasted over-
anything else in head. And no stalls.
M E / P the VME world. But that’s only the
beginning. The newest
your project the

kind of performance you've

only dreamed about.
VME/PLUS gives you a

choice of microprocessors,

including a 68030 running at

25MHz without wait states.

Complemented by IMB of local

memory. There’s also a new
VSB interface on P2. Which
lets you add lots of local

memory and
I/O without
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you a different
competition.

member Of the VME/ PLUS EPROM, SO CPU-32 CHARACTERISTICS t.he beSt part =
family, CPU-32, comes with there’s no license || Processor 68030/16.7 TO 25 MHz lower total
. CO-PROCESSOR 68882/16.7 TO 25 MHz
required and ZERQ-WAIT-STATE system cost.
no extra charge. ShaEPROM REALTIVE, And if that’s
CPU-32als0 || eprom oo O not enough, we
includes full T o also offer a full set
support for real- || ssoohoanvsus of off-the-shelf
time operating peripheral boards
systems and UNIX 5.3. and software. All VMEbus
ﬁ What this new technology compatible. And guaranteed
"apowerful new real-time,| means for you is unprece- to cut the wait states out of
multitasking monitor called | dented levels of speed and your design cycle.
VMEPROM. It's resident in | System throughput, excep- So if you're looking for the
tional reliability and —here’s best way to stay ahead of your
competition and your
deadline, take a e
close look at
VME/PLUS.

(Call us today at
1(800)BEST
VME, and ask

for our new

550-page, 1988

data book. You'll get
such a great view of
VME performance,
you'll never look back.

CQM‘?UTERS

\ D

VME at its best.

FORCE COMPUTERS, INC.

3165 Winchester Blvd., Campbell, CA 95008
Telephone (408) 370-6300

Telefax (408) 374-1146

FORCE COMPUTERS, GmbH
Daimlerstrasse 9 D-8012 Ottobrunn
Telefon (089) 60091-0 Telex 524190 forc-d
Telefax (089) 6 097793

© 1988 Force Computers, Inc.
VME/PLUS is a trademark of Force Computers, Inc. UNIX 5.3 is a trademark of AT&T, Bell Laboratories.
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AN ESOP CORP.

3111 Winona Avenue, Burbank, CA 91504
(818) 846-1800 = TWX: 910 4982701
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SIGNALS & NOISE

Forth compilers
are hard to find

I read Robert Johnson’s letter
(EDN, February 18, 1988, pg 34)
with bittersweet amusement. Un-
like Robert, I find it difficult to fault
Steve Leibson’s overlooking Forth
as a high-level language (HLL) for
single-chip computers (in “HLL
cross compilers speed 1-chip-pC
software development,” EDN, De-
cember 24, 1987, pg 126). The rea-
son, though, has to do with the use
of such outmoded concepts as HLL
or LLL, or perhaps even the term
“computer language.” Forth is all
and none of the above. It is not
high-level: It allows you to get too
close to the processor’s native be-
havior. It is not low level: No other
programming system yet devised
has the richness of expression avail-
able to the competent Forther. It’s
even difficult to decide that Forth is
a “computer language” at all. After
all, computer languages have fixed
syntax, strong typing, carefully lim-
ited structures, ete. You won'’t find
many of these so-called benefits in a
real Forth system.

Perhaps Steve didn’t find any
Forth for these chips because he
didn’t look in the right places. It’s
easy to overlook. The big companies
with a stake in selling what they
have wouldn’t tell you if they did
have a Forth. Forth has been around
for years and it just doesn’t sell. It’s
not pedagogical enough. Some of
those same big companies have a
handful of people who do prototypes
in Forth because they can get it
done faster than anyone else; then
they turn it into C or some other
patent form of computer language.
These companies just don’t want
anyone to know they’ll have any
truck with such an oddball thing as
Forth.

Further, almost all Forths are in-
terpreted, which means you can
usually gain some speed advantage
by compiling the conventional lan-
guage representation into machine
code. But even that reason is nearly

vanishing. Not only are a number of
Forths able to run and compile as
direct machine code, but you can
even buy a single-chip computer
that executes Forth primitives as its
paradigm—Harris’s Force system,
which is based on the Novix effort.
Unfortunately, that product isn’t a
jellybean item.

It’s my belief that you do the
engineering community some dis-
service by not being more cognizant
of Forth. Forth provides a particu-
larly efficient architecture for com-
puting that has been ignored by the
mainstream, largely because of
vested-interest lobbying. For exam-
ple, if Apple Computer had not cho-
sen the classical single-stack calling
sequences for its toolbox functions,
Forth might well be “language” of
choice for the Macintosh. Far less
stack flagellation would be re-
quired. As it is, Forth is popular for
use on the Mac. Likewise, VAXes
run Forth well, and much of the
scientific community knows that and
uses Forth, even in astronomy,
where they’ve had a long time to
make up their minds about what to
use.

In response to Steve’s request for
information on Forths for single-
chip computers, I think the
TMS7000 family of single-chip pCs
from Texas Instruments qualifies. If
Steve agrees with that, then my
company supplies a ROMable, di-
rect-execution, headerless code ver-
sion of Forth for a single-chip com-
puter. With due respect to Steve
and his efforts, I am rather hard to
find.

Walt Pawley
Wump Research & Co
Roseburg, OR

Hardware models

vs software models

As director of marketing for my
company, | have spent a great deal
of time researching engineers’ re-
quirements for modeling of complex

EDN June 23, 1988



OP-07 PERFORMANCE AT
1/6TH THE POWER

4.0mA

... No speed sacrifice.

And at 1/20th the input bias
current, too! PMI's new OP-97 beats
even JFET op amps at +125°C!
OP-97 drops directly into existing
OP-07 sockets immediately saving
power and delivering greater
accuracy.

Check the specs for yourself:
OP-97 OP-07

Vos 25 25 uV Max
TCVps 0.6 0.6 uV/°C Max
Avyo 300 300 V/mV Min
Ig @ 25°C +100 *+2000 pA Max

Ig @125°C £250 +4000 pA Max
Isy @ £15V 600 pA Max

| ¥

If it's precision ybu need, PMI wrote
the book. Circle the reader service
number or call 1-800-843-1515.

Precision Monolithics Inc.
A Bourns Company

Santa Clara, California, USA
408-727-9222

BEESPRINGS: (407) 260-9780,
BBaa26. CHICAGO: (312) 250-0808,
BiiRia).227-2190,
AN 2-8060,
Ry Ol [ A
The precision solution.




SIGNALS & NOISE

devices. The research is being incor-
porated in the design of a next-
generation hardware modeler that
my company will sell to simulator
vendors. I read Margery Conner’s
article “ASIC simulators” (EDN,
February 4, 1988, pg 118) with
great interest, but discovered some
common press misconceptions or
misinterpretations involving behav-
ioral and hardware modeling.
Contrary to a statement made in
the article, my survey of the indus-
try showed clearly that software
models are actually more difficult to
change to accommodate design revi-
sions than hardware models are.
The reason is that fixing a software
model means editing a 5000- to
10,000-line  software program,
whereas changing a hardware
model means unplugging a chip and
plugging a new chip into an adapter
board, or editing a small table. One
typical user of both hardware mod-
els and behavioral models cited a

14:1 difference in the amount of time
—in favor of hardware models.
Holly Stump

Director of Marketing

Logic Modeling Systems Inc

San Jose, CA

Company makes

hardware simulators

The Special Report on ASIC simula-
tors in EDN’s February 4, 1988,
issue (pg 118) incorrectly listed Ikos
Systems as a supplier of hardware
modelers.

Just to clear the record, Ikos’s
product is an integrated logic/fault-
simulation and analysis system, not
a hardware modeling system. We
often characterize the system as a
hardware simulator to contrast it
with hardware accelerators.

Because the simulation market is
confusing enough, I think your
readers should be made aware that

Ikos’s product is an ASIC logic-sim-
ulation system, not a hardware
modeler.

Robert P Smith

Director of Marketing

Ikos Systems Inc

Sunnyvale, CA

(Ed Note: The article did errone-
ously include Ikos in a list of sup-
pliers of hardware modelers (on pg
12}). The specific information about
Ikos on pg 127, however, clearly
characterizes the company’s prod-
uct as a simulator.)

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.

Looking for Reliable IR Sensor Modules and Sensors?

PACE Has the Best. In Quantity. At Low Prices.

Nippon Ceramic IR products. ..
available now from PACE Electronics

Here's your ready source for high quality IR detectors, flat packs
and assembled modules: PACE Electronics . . . US distributor for the
complete line of Nippon Ceramic IR products.

Low cost, assembled and tested modules detect and respond to
IR radiation emitted by the human body from 6 feet away, maximum
without lens. The small P.C. board, with or without housing, is
complete with mounting ears and terminal strip; units feature low
current drain, user-specified on-times and a choice of operating
modes. High sensitivity TO-5 detectors provide a variety of element
configurations and cut-off points. And for proximity and dispensing
applications, check out the low cost, hermetically-sealed flat
pack sensors.

Call PACE for specs, application notes and evaluation samples.
And end your search for a dependable source of IR components.

PACE

PACE ELECTRONIC PRODUCTS
34 Foley Drive

Sodus, New York 14551-0067

Telephone 800-228-7223

Facsimile 315-483-9480

Telex 200806

34 CIRCLE NO 4

Typical source-follower pre-amp circuit
for the two-element Model SDAQ2 IR detector.
Detector 4 :

1 Drain 2 Source 3 Ground

© PACE Electronic Products, 1988
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EIA Changes

Analog Design Insights from Maxim Integrated Products

Old RS-232 Standard.

ho in their right mind would
choose a computer interface
standard that uses +12V supplies, requires
expensive connectors, works over a limited
distance, is error prone, difficult to network,
and has no current loop isolation? Well,
someone did, and now we have to live with it.
The RS-232-C interface standard was
first introduced in 1962 by the EIA to stan-
dardize the interfacing of data terminal
equipment (DTE) with data communication
equipment (DCE) over short distances. The
standard was revised in 1969, 1972 and
rewritten in 1986 (as EIA-232-D) to update
the terminology and to bring RS-232 more
closely in line with the international interface
standards CCITT V.24 and V.28. EIA-232-D
has tried to accommodate modern day
requirements, but the +12V supplies used
by the drivers still create system problems.
Many of these problems have been solved
by a new family of single 5V supply RS-232
chips from Maxim.

What is an EIA-232-D
interface?

EIA-232-D defines the electrical charac-
teristics, mechanical requirements, and sig-
nal functions of the interface between the
data terminal equipment (DTE) and data
communication equipment (DCE).

ElA-232-D SPECIFICATION

The mechanical interface for EIA-232-D
is the DB25 or 25 way “D” connector.

Signal functions are defined to facilitate
communication between the DTE and DCE
with a fully interlocked handshake of data.
22 of the 25 connector pins have desig-
nated functions under the new EIA-232-D.
However, not all of the signals are used. For
example, some printers only use four wires,
while others use all 25 pins of the DB25
connector.

Pin 1 used to be the protective ground
but is now (EIA-232-D) defined as “shield.”
It is normally connected to the frame of the
DTE. The DCE end is normally left open to
avoid ground loops. The signal ground
must be returned via pin 7. The two ground
lines, pin 7 and pin 1, should not be tied
together. It is also important to prevent any
ground loop currents or system noise from
flowing into the signal ground.

New EIA-232-D Defined
Signals

Pin 21, Remote Loopback (RL), is one
of three new signals that have been defined
by EIA-232-D to enable remote and local
loopback testing. RL is used by the DTE to
tell the local DCE to loopback. This enables
the DTE to test the communication connec-
tion between the two devices. Pin 18 Local
Loopback (LL) is similar to RL except that
loopback is channeled through the DCE's
own communications input and conse-
quently back to the DTE. Pin 25 Test Mode
(TM) is used to inform the DTE by the DCE
that is has received an RL or LL signal from
the DTE. The addition of these signals
brings EIA-232-D much closer to the CCITT

V.24 specifications.
(Please see EIA Changes on back)

PARAMETER SPECIFICATION

Max. Cable Length Limited by cable
capacitance*

Max. data rate 20kbits/sec.

# of drivers & receivers 1 driver

allowed on line 1 receiver

Driver output swing +5V min.; £15V max.
Driver load 3 to 7k ohms

Driver slew rate 30V/us max.

Driver output short- 500mA to V* or GND

circuit current limit

Driver output resis- 300 ohms
tance with power OFF
Receiver input res. 3 to 7k ohms

Receiver input thresh.  +3V

*RS-232-C recommended a maximum cable length of
50 ft. EIA-232-D limits the effective shunt capacitance at

the receiver side of the interchange to 250pF.

* FREE *

+ 5V RS-232
Driver/Receiver
Data Booklet

Comprehensive descriptions and applica-
tions information on Maxim's MAX230-240

products.
(CIRCLE 10)

For FREE SAMPLES or applications
assistance call (408) 737-7600 or write
Maxim Integrated Products, 120 San Gabriel
Dr., Sunnyvale, California 94086.

June ' 88

40,000 Count
A/D Performs 20
Conversions/Sec

Using a unique A/D architecture
and relying upon an external
microprocessor for data manipulation and
control, Maxim's new CMOS MAX133/134
3% digital integrating A/D converters offer
high performance and low power (1ImW) at
a low cost. These A/D converters perform
20 conversions/second while maintaining
high Normal Mode Rejection — that's 10
times the normal conversion rate of other
integrating A/Ds. Priced under $10.00, the
MAX133 offers significant systems savings
versus the $40-50 equivalent A/Ds. These
factors and others will open up many new
applications in data acquisition, data log-
gers, weigh scales and digital multimeters.

Although the MAX133/134 are
described as ‘3% digit, implying an
accuracy of one part in +4,000, their inter-
nal resolution is + 40,000 counts. The extra
digit provides noise free performance at the
334 digit level, as well as allowing digital
autozero or tare to 110 of a count for a 4,000
count displayed reading. These circuits are
designed to be microprocessor controlled.
However, they do provide all the logic and
control of the conversion sequence, and the
external microprocessor is not required to
perform any critical timing or complex con-
trol functions.

The MAX133 and MAX134 differ only in
their microprocesor interface. The MAX133
has a 4-bit multiplexed address/data bus
while the MAX134 has 3 separate address
lines and a 4-bit bi-directional data bus. The
devices can be used with 4-, 8-, and 16-bit
microprocessors. Both devices can be
operated from either a 9V battery or +5V
supplies. Maximum supply current is only
250pA, with a typical of 100pA. Additionally,
the devices can be put into a ‘sleep’ or low
current mode where the internal analog cir-
cuitry is turned off and the supply current is
reduced to 25uA.

0.025% Resolution

The MAX133/134's 50ms conversion
time and 0.025% resolution make them
ideal for data acquisition and data logging
applications. The A/D contains a 7 input
channel multiplexer, plus the ability to digi-
tally short together the analog inputs of the
A/D converter, allowing for zero offset
correction to be performed by the micro-
processor. The microprocessor-friendly
architecture enables system/instrument
designers to add features of their choice
through software such as digital averaging
of readings, set point alarms, etc.

(Please see 40,000 Count on back)




EIA Changes (contd)

EIA-232-D recommends standard inter-
faces for certain systems. However, the
industry has tended to ignore these recom-
mendations in favor of their own subset. The
most popular interface is two wires in each
direction — Transmit Data (TD), Receive
Data (RD), plus two handshake lines. Com-
puter interface communication is becoming
increasingly more complex so that addi-
tional lines are needed. By using different
combinations of RS-232 drivers and
receivers any requirement can be met.

New RS-232 Circuits
For The New Standard

Maxim has a family of 10 CMOS
RS-232 interface circuits that operate from
just a single +5V supply — generating
+10V supplies using a patented two stage
charge pump technique. This saves the
user from having to generate the additional
supplies required by the old workhorses,
the 1488 (4 RS-232 drivers) and 1489 (4

meet EIA-232-D specification of minimum
output swing of +5V under the worst case
condition of output loading, ambient tem-
perature and power supply voltage. The
slew rate of the RS-232 outputs are limited
to less than 30 V/usec, eliminating the need
for external slew-rate-limiting capacitors.

The receivers on these devices also
conform to the EIA-232-D specifications,
with an input impedance of 3k ohms to 7k
ohms. Each input can withstand +30V even
when no power is applied. Switching
thresholds are within the +3V limits of
RS-232 and are TTL and CMOS compati-
ble. All receivers have 500mV of hystersis to
improve noise rejection.

System Protection

Even though the Maxim family of
RS-232 devices are very rugged and
designed to withstand 2000V of ESD, one
cannot prevent destruction if a 110V line is
inadvertently connected to the DB25 con-
nector (without some form of protection).

40,000 Count (contd)

MAX232 FAMILY OF DRIVERS AND RECEIVERS

PART # # OF # OF SHUT* 3-'* COMMENTS AVG. PRICE PER***
DVRS RCVRS DOWN STATE TRANS/REC (5000pcs)
MAX230 5 0 Yes No Requires 4 ext. caps $ .55
MAX231 2 2 No No +5V, +12V supplies, 2 caps 1.05
MAX232 2 2 No No Requires 4 ext. caps 1.50
MAX233 2 2 No No No ext. components req. 1.90
MAX234 4 0 No No Requires 4 ext. caps 75
MAX235 5 ] Yes Yes No ext. components req. 1.70
MAX236 4 3 Yes Yes Requires 4 ext. caps .85
MAX237 5 3 No No Requires 4 ext. caps 75
MAX238 4 4 No No Requires 4 ext. caps a5
MAX239 3 § No Yes +5V, +12V supplies, 2 caps a5
MAX240 5 5 Yes Yes 44-Pin Plastic flat pack 75

* Low power shutdown reduces supply current to less than 10uA.
**3-state enable of receiver outputs for bus interfacing.

***Contact Maxim for details on quantity pricing.

RS-232 receivers), as well as some of the
newer CMOS and bipolar equivalent driver
and receiver circuits.

The Maxim family offers a variety of
driver and receiver combinations on the
same chip ranging from a 2 transmitter/2
receiver (MAX231/232/233) to a 5 transmit-
ter/5 receiver combination (MAX235).
Some of the devices (MAX235/236/239)
have 3-state enable for the receiver outputs
allowing the devices to be connected to a
uP bus. Some also have low power shut-
down mode (MAX230/235/236) where the
total power dissipation is reduced to less
than 50uW — making the devices suitable
for battery applications. Two of the devices
(MAX233/235) have on board capacitors —
replacing the 4 external capacitors normally
required by the charge pump converters. All
but the MAX235 and 240 are available in
SOIC packages — when a small footprint or
automatic assembly is important.(The 5
transmitter/receiver devices are available in
a 44-pin plastic flatpack.) Pricing on the
MAX233 is now just $1 over the MAX232.
In quantity, the MAX238 (4 transmitter/
receiver) drops to just 75¢ per channel (see
table above).

The drivers are CMOS inverters
powered from the +10V internally generated
supplies. The driver inputs are TTL and
CMOS compatible, with logic thresholds set
to 1.3V for 5V Vce. These inputs have inter-
nal pull-up resistors that force the unused
RS-232 driver low when the input is not con-
nected. RS-232 outputs are guaranteed to

Combining positive temperature coefficient
(PTC) current limiting resistors with back-to-
back series diodes or transient suppressors
can provide protection for the input and out-
put of the MAX233 as shown below.

The CCL06001 PTC from Midwest

Compo-
nents (M n, Michigan) has a nominal
re&stanceof%ohmsazm muhemw
12R power dissipation, the resistance goes up |
dramatically. The voltage at the terminals of the
Mmzwcmmmmmrwmmm;
suppressors, or by two 10V zener diodes con-
nected in series. The 23 ohm PTC in the ground
lead limits the current if 110VAC is applied tothe
MAX233 ground. The series resistance in the
ground connection must be kept low so that any
voltage drop across the resistance will be sig-
nificantly lower than the EIA-232-D noise mar-
gin of 2V.

Despite it's shortcomings the
EIA-232-D (RS-232) serial interface standard
is here to stay. The challenge, as it stands,
is to find ways to overcome its weaknesses.
Look for more RS-232 solutions from
MAXIM in the months to come.

40,000 Count DMM &
DPM Under P Control

The MAX133 and MAX134 contain
many important features that will allow
manufacturers to build improved digital
multimeters and panel meters. For example,
range switches for a 5 decade attenuator
are included for use with external resistors.
Additional mode selection circuitry is
provided for performing voltage, current, AC
or DC, ohm, and continuity measurement.
The devices also contain auxiliary circuitry
such as a piezo-electric beeper driver, an
active filter, low battery detector, and both
analog and digital power supplies. Both
devices combined with the microprocessor
can present the converted readings as a bar
graph display.

A Ready-Made System
For Evaluation

Maxim makes available just such a sys-
tem. It comes as a completely assembled
board capable of making actual voltage,
current and resistance measurements. It
plugs directly into the RS-232 port of an IBM
PC™ or compatible. And the supplied soft-
ware drives the board and facilitates com-
plete evaluation of the MAX133/134.

The MAX134EVSYS1 (110V) and SYS2
(220V) can generate histograms of repetitive
readings so noise performance can be
evaluated. And, it can also serve as a
development tool for writing operating soft-
ware. Full documentation is included: sys-
tem board schematic, assembly drawing,
source code and comprehensive users
manual.

* FREE *

Data Conversion
Handbook

Detailed information on:

* Integrating A/D Converters

* Successive Approx A/D Converters
* Half Flash A/D Converters

* D/A Converters

* Voltage References

* PLUS »

MAX133/134 EV System Data Sheet
(CIRCLE 11)

For FREE SAMPLES or applications
assistance call (408) 737-7600 or write
Maxim Integrated Products, 120 San Gabriel
Dr., Sunnyvale, California 94086.

© 1988 Maxim Integrated Products



EUROCOM 5

AND THE IPIN PHIlOSOPI'IY*

ﬁlllllﬁ ﬁm%

Memory Token Bus Graphics IEEE
IPIN

PROTOTYPE KIT AVAILABLE

CIRCLE NO 92

Prototype Serial

With its fast 68020 CPU,
the 68881 FPU and the
68851 PMMU, the
EUROCOM 5 CPU
module forms the ideal
basis to run UNIX, OS9,
PDOS and Versados
locally without any
VMEDbus load. The
main memory of 1 or
4 MByte capacity
can be accessed
locally as well as via the
VMEDbus. The embedded
SCSI interface supports all

[ BEL u‘:‘ ES A S
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traditional
mass storage
devices as well
as optical
disks. The range
of available local
functions can further be
extended by daughter-
boards (IPIN's) for specific
functions. Apart from a
large range of off-the-shelf
IPIN modules available
from Eltec,
development
of custom
daughter-
boards is also
supported.

Germany Eltec Elektronik GmbH - Galileo-Galilei-StraBe 11 - D-6500 Mainz 42
P.0.Box 4217 38 - Tel. 06131/ 50 63-0 <588-0> - Fax 06131/50 63 44

USA American Eltec, Inc. - 569 South Marengo Avenue
Pasadena, California 91101 - Phone (8 18) 449-1558 - Fax (818) 578 - 00 54

France Eltec International SARL 1, Allée des Garays F-91120 Palaiseau

Tel. (1) 64471877 Fax (1) 64470933



ow To Keep All Your
orsepower From
““'“"9 Around In (hrcles

To really understand your perform-
ance problem, just turn traditional
thinking around.

You see, your CPU is really more
like a peripheral—it's usually your

storage subsystem that sets the pace.

When you look at the problem
that way, it’s a horse of a different
color. The solution, of course, isn't
a CPU upgrade. It's better manage-
ment of the data.

At System Industries, that’s an

e,

idea we've championed all along.
And the same one behind our new
CLUSTOR™family of shared data
storage systems.

CLUSTOR allows you to integrate
MicroVAXs and other small VAX CPUs,
with or without DEC's bigger, high
ticket iron. And it takes over most
of the 1/0 functions that normally
bog down those CPUs.

CLUSTOR is built around a true
multitasking controller, capable of

CLUSTOR is a registered trademark of System Industries. VAX is a registered trademark of Digital Equipment Corporation.

EDN June 23, 1988




overlapped seeks and simultaneous
data transfers. Between up to 8 CPUs
and 16 high performance mass stor-
age devices.

As for what it costs, let’s put it
this way. When was the last time you
saved six figures getting more per-
formance? Up to 90% more, in /0
intensive environments.

And you can saddle it with complex
multi-host configurations with no
drop in performance.

CLUSTOR is just one example
of how our systems can improve the
performance of yours.We have a
whole company full of people dedi-
cated to doing nothing but that.
Including the largest, best-
equipped, best-trained service and
support organization this side
of Route 128.
Give us a ring at 800-333-2220.
We'll have all your horses pulling
together in no time.

© Copyright 1988 by System Industries, 560 Cottonwood Drive, Milpitas, CA 95035.
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Semicustom Circuits

Dick Jacobs is looking for
business partners.

n his years with Motorola ASICs, Dick

Jacobs has seen thousands of successful
designs. He manages Motorolas North
American ASIC Design Centers—9 of our
17 centers worldwide. But hes not looking
to sell parts, he’s looking for business part-
ners. Dick doesn't believe in quick fixes
and he doesnt believe that his respon-
sibilities end with delivery or begin with
an order. Its an attitude he shares with
everyone at Motorolas ASIC division.

“At Motorola we offer a multitude of
different solutions because every customer
has different needs. Some companies offer
just one technology, or a very limited range.

“We don't build parts, we build oppor-
tunities. We have so many different solu-
tions and technologies that we can' afford
a whadda-ya-need attitude. We establish a
relationship with our customers where we
understand their requirements and
capabilities and match them with our own.
That way, a customer can take advantage
of the latest advances without missing the
boat on production cycles or getting locked
into a partnership that can't do everything
they need.”

“Its the difference between a
product that performs on

paper and one that performs
in the marketplace. "

Dick has been with Motorola for 28
years. In that time he's developed a philos-
ophy that reflects our entire ASIC pro-
gram. “WeTe supplying a foundation that
allows our customers to produce an end
product which comes out competitive and
stays that way through several generations.
We get the design cycle working for them,
so their products don' fizzle as soon as
newer parts come out. Its the difference
between a product that performs on paper
and one that performs in the marketplace.

It takes technology.

A philosophy like Motorola’s requires
technology to back it up. Motorola gives
you experience and superior capability in
every major semiconductor technology.
Plus you get the ongoing R & D muscle of a
multi-billion dollar semiconductor manu-
facturer. So as your business evolves, we'll
stay right beside you, making sure youve
got the technological edge to stay in the
winners circle.

EDN June 23, 1988

High-speed ECL leadership.

For three generations Motorola has
remained the undisputed leader in high-
performance bipolar array technology.
Our latest, third generation ECL arrays
continue the tradition. The MCAIII series
features 100 picosecond speeds, a wide
range of speed-power programmability,
and over 95 percent utilization on chips
optimized for total system performance.

Tape Automated Bonding (TAB), com-
bined with our 10,000 gate ECL array,
provides 256 1/Os, frequency capability
exceeding 1000 MHz, and a die measuring
only 385 mils per side.

Triple layer metal routing improves utilization to
over 75% on sea of cells architecture.

High-density CMOS arrays.

Because high gate counts by themselves
aren't enough, Motorola uses intelligence
to increase usable densities. Innovative,
high technology solutions, like our three-
layer-metal routing and power distribution,
achieve high utility on smaller die sizes,
with vastly improved performance. Over
75 percent utilization is possible while
maintaining extremely small die sizes
(486 mils a side for 105,000 gates; over
8,000 gates in less than 180 mils per side).
Performance is increased too, with 250
picosecond typical gate delays (Fan Out=1)

[ —— e —————————

To: Motorola Semiconductor Products, Inc.
P.O. Box 20912, Phoenix, AZ 85036
Please send me more information on Motorolas ASIC capabilities.

Innovative, intelligent solutions that
deliver high gate counts with design effi-
cient utilization, smaller die sizes, and
higher performance—its at Motorola, of
course.

Advanced design automation.

One of our advanced design tools, our
library of Silicon Compiler Modules, frees
your ASIC designer to create customized
cells that meet exact system specifications
without compromise. With them you can
set the parameters and mold the architec-
ture of memory cells, timers, state machine
functions, and a portfolio of data path
elements.

The result is shortened design time,
error-free cell layouts, and improved sil-
icon efficiency. By simplifying the develop-
ment tasks while maintaining flexibility
and improving accuracy, your designers
are freed from unproductive chores that
shackle imagination.

One-on-one design-in help.

If youd like more information about any
of Motorolas advanced ASIC capabilities,
talk to Dick, or one of his partners.

1-800-521-6274

Call toll-free any weekday, 8:00 a.m. to
4:30 p.m., M.S.T. If the call can't answer
your questions, we'll p

re

have a local ASIC V\é
&an
12 T-11N

te

specialist contact

you. For published
data on Motorola
ASICs, just complete
and return the
coupon below.
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Name
Title
Company

Address
City

State Zip

Call me ( )
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Since 1812.

We've been delivering precision
and quality since 1812, and our
experience has made us a
leader in electromechanical 4 /
contact technology. Our '
unmatched skills in special alloys, metal formmg, and pre-
cision insert molding — plus in-house engineering and
CAD/CAM services — let us provide a complete source for
custom contact devices. From concept through production,
this single-source responsibility eliminates the need for
multiple vendors. For a free evaluation, call (203) 242-2281.

The J.M. Ney Company, Electronics Division HA'A
Ney Industrial Park, Bloomfield, CT 06002 VAV

CIRCLE NO 5

SINGLE SLOT
/AT COMPUTERS

ONE BOARD CAN DO IT ALL!

A true 12 MHz, 0 wait state single board
CAT90 1 computer with ST-506 hard interface, dual
drive floppy controller. Dynamic clock speed change, up to
4 meg RAM, 64K PROM, 1 parallel, 2 serial, keyboard and
speaker ports. Optional 80287 and EGA.

A true 12 MHz, 0 wait state single board com-
CAT90 3 puter with ST-506 hard drive interface,

on-board EGA, downward compatible video, dual floppy,
dynamic clock speed change, up to 4 meg RAM, 64K PROM,
1 parallel, 2 serial, keyboard and speaker ports.

AT 4A true 12 MHz, 0 wait state single board com-
C 90 puter with SCSI hard drive interface,
on-board EGA, downward compatible video, dual floppy,

dynamic clock speed change, up to 4 meg RAM. 64K PROM,
1 parallel, 2 serial, keyboard and speaker ports.

DTI PACKAGING SUPPORT . ..

_ MORE
CHI625'626 Rugged in- ¢CARD CAGES
dustrial packages with 150w p.s.

i 5 LS LR *PASSIVE BACKPLANES
ither 3.5" or 5.25" drive capability *FANS - FILTERS
with 2 drive capacity. Improved air | MALI: FOOTPRINT ENCLOSURE
filtration system and 10 available 'lslACK M(())I(J)NT ENCLOSURE U
slots.

; *PLUG IN POWER SUPPLIES

CLP 600-601 At just over 3” in height, this economical /AT computer is designed
w’*’a to requu'e less cubic space and a smaller desk area. It operatcs ]2 MHz 0 wait state spccd

12MHz » 0 WAIT
SCSI or ST-506

& FLOPPY INTERFACES
EGA-CGA VIDEO
4 MEGS RAM

disk drives & 3 expansion slots.

Eiﬁi:.’::ﬁiﬁiﬁ;’ Technology AT 1-800-443-2667
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CALENDAR

IEEE COMPASS ’88 (3rd Annual
Conference on Computer Assur-
ance), Gaithersburg, MD. Frank
Houston, COMPASS ’88, Box 5314,
Rockville, MD 20851. (301) 443-
5020. June 27 to 30.

Principles of RF and Microwave
Circuit Design (short course),
Santa Clara, CA. Besser Associates,
3975 E Bayshore Rd, Palo Alto, CA
94303. (415) 969-3400. July 6 to 8.

Worst-Case Circuit Analysis (semi-
nar), Honolulu, HI. Design and
Evaluation, 1000 White Horse Rd,
Suite 304, Voorhees, NJ 08043. (609)
770-0800. July 11 to 13.

CASE ’88 (2nd International Work-
shop on Computer-Aided Software
Engineering), Cambridge, MA.
Pamela Meyer, Index Technology
Corp, 1 Main St, Cambridge, MA
02142. (617) 494-8200, ext 1988. July
12 to 15.

Principles of RF and Microwave

Circuit Design (short course), Col-
lege Park, MD. Besser Associates,
3975 E Bayshore Rd, Palo Alto, CA
94303. (415) 969-3400. July 25 to 27.

Siggraph, Atlanta, GA. Barbara
Voss, Robert P Kenworthy Inc, 866
United Nations Plaza, Suite 424,
New York, NY 10017. (212) 752-
0911. August 1 to 5.

Midcon, Dallas, TX. Electronic
Conventions Management, 8110
Airport Blvd, Los Angeles, CA
90045. (800) 421-6816; in CA, (213)
772-2965. August 30 to Septem-
ber 1.

Surface Mount ’88, Marlborough,
MA. MG Expositions Group, 1050
Commonwealth Ave, Boston, MA
02215. (800) 223-7126; in MA, (617)
232-3976. August 30 to Septem-
ber 1.

Modern Electronic Packaging
(seminar), Santa Clara, CA. Tech-
nology Seminars, Box 487,
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MICRO-CAPII.
The CAE tool with fully interactive
analog simulation for your PC.

Spectrum Software’s MICRO-CAP II® is

fast, powerful, and feature rich. This fully

interactive, advanced electronic circuit
analysis program helps engineers speed
through analog problems right at their
own PCs.

MICRO-CAP 11, which is based on our origi-
nal MICRO-CAP software, is a field-proven,
second-generation program. But it’s dra-
matically improved.

Schematic Editor

MICRO-CAP II has faster analysis routines.
Better resolution and color. Larger librar-
ies. All add up to a powerful, cost-effective
CAE tool for your PC.

The program has a sophisticated inte-
grated schematic editor with a pan capa-
bility. Just sketch and analyze. You can step

EDN June 23, 1988
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Transient Analysis

component values, and run worst-case
scenarios—all interactively. And a 500-type*
library of standard parts is at your finger-
tips for added flexiblity.

MICRO-CAP 11 is available for IBM® PCs
and Macintosh.™ The IBM version is CGA,
EGA, and Hercules® compatible and costs
only $895 complete. An evaluation version
is available for $100. Call or write today for
our free brochure and demo disk. We'd like
to tell you more about analog solutions in
the fast lane.

B Integrated schematic editor

M Fast analysis routines

W High-resolution graphic output

B Standard parts library of 500* types

*IBM versions only.

CIRCLE NO 85

M Transient, AC, DC, and FFT routines
W Op-amp and switch models

W Spec-sheet-to model converter*

W Printer and plotter* hard copy

1021 S. Wolfe Road, Dept. E
Sunnyvale, CA 94087

(408) 738-4387

MICRO-CAP 11 is a registered trademark

of Spectrum Software.

Macintosh is a trademark of McIntosh Laboratory, Inc.
and is being used with express permission of its owner.
Hercules is a registered trademark

of Hercules Computer Technology

IBM is a registered trademark
of International Business Machines, Inc.
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SWITGH MODE POWER
FIT FOR YOUR NEEDS

CALENDAR

Case 21

750 Watts
5"x6.5"x10

Single Outputs
Up to 5V 150A

15A Auxiliary Mag
Amp Outputs

The power and flexibility you'd
expect from 5X8X11 “slot” switch-
ing power supplies is now
available with room to spare with
the Qualidyne Case 21. Delivering
750 Watts from 1to 7 fully regu-
lated outputs. A unique package
design that makes system connec-
tions a snap. A full assortment of
standard features and options
plus safety approvals and com-
pliance with worldwide standards.
Cut your power supply down to
size with the Qualidyne Case 21.

THE SWITCHER FIT FOR YOUR NEEDS

Qualidyne

Qual/dyne Systems, Inc.
3055 Del Sol Boulevard, San Diego, CA 92154

(619) 575-1100 Telex: 709 029 FAX: 619 429 1011

(800) 445-0425 In Calit. (800) 237-6885

CIRCLENO 7

INDUSTRIAL-GRADE
DATA COMMUNICATIONS

MODEMS

When you need Ruggedness,

Higher Performance, and
Lower Costs!

Unit quantity prices
from $73.00. Quantity
discounts available.

Now you can have high-quality, high-
performance industrial-grade

communications modems at some of the

lowest prices in the industry.

These rugged devices greatly extend
communications distances, eliminate
electrical noise and ground loops, and
protect the host equipment from
transient voltages.

Various models feature:

® Data rates to 5SMBaud

® Distances to 3.5km at 19.2kBaud;
12 miles at 1.2kBaud

® Signal or system power source

® Dual or multipoint capabilities

® High isolation and surge protection
® RS-232/422 conversion

e Compact industrial package

® Fiber-optic models available.

For complete details, and a copy of our
new 12-page Industrial Modem
Brochure, contact your Burr-Brown

sales representative or call 602/746-1111,

Burr-Brown Corp., P.O. Box 11400,
Tucson, AZ 85734.

BURR-BROWN®

Improving Data
Communications Productivity

CIRCLE NO 8
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Lutherville, MD 21093. (301) 269-
4102. September 7 to 9.

International Test Conference,
Washington, DC. Doris Thomas,
ITC, Box 264, Mount Freedom, NJ
07970. (201) 267-7120. September 12
to 14.

Worst-Case Circuit Analysis (semi-
nar), Boston, MA. Design and Eval-
uation, 1000 White Horse Rd, Suite
304, Voorhees, NJ 08043. (609) 770-
0800. September 12 to 14.

C Programming Workshop (short
course), Seattle, WA. SSC, Box
55549, Seattle, WA 98155. (206) 527-
3385. September 12 to 15.

12th International Fiber Optic
Communications and Local Area
Networks Exposition, Atlanta,
GA. Information Gatekeepers, 214
Harvard Ave, Boston, MA 02134.
(800) 323-1088; in MA, (617) 232-
3111. September 12 to 16.

Connector and Interconnection
Technology Symposium, Dallas,
TX. Electronic Connector Study
Group, 104 Wilmot Rd, Suite 201,
Deerfield, IL 60015. (312) 940-8800.
October 3 to 5.

Autotestcon, Minneapolis, MN.
Steve Palmer, Unisys, 3333 Pilot
Knob Rd, Eagan, MN 55121. (612)
456-2349. October 4 to 6.

Buscon/88 East, New York, NY.
Conference Management Corp, 200
Connecticut Ave, Norwalk, CT
06856. (203) 852-0500. October 4
to 6.

Electronic Imaging Conference
East, Boston, MA. MG Expositions
Group, 1050 Commonwealth Ave,
Boston, MA 02215. (800) 223-7126;
in MA, (617) 232-3976. October 4
to 6.
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Silicon MMICs

Any Way You Want!

st

Silicon:

fiexrs

.
ow trade off betwe

ckage and price is asier. Avantek has 4

e —

package/die combination|that offers the
—ideal sotution-to-your overall-system per:
formance and cost goals. Our MODAMP™
series| DC to 6 GHz silicon MMIC wideband

- amplifiers, includes eleven different ampli-

fier die types and nine package options.
A total of more than' 70 different models:
These, MMIC amplifiers are available with
a wide spectrum of performance options
to satisfy nearly every design need....
Minimum noise figures as low as 2.8 dB,
gains as high as 33 dB, and Pygp as high as
29dBm. - |

Packages —
Low Cost to High Rel

The MMIC performance you need is available
in a range of packages to fit your overall

EDN June 23, 1988

periormance, B |
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Avajiablein

system design and cost!needs. Avantek’s
new Package “86” (85 mil surface mount

+ plastic package) combines premium per-

formance with low cost. Both Package “86

. and'the industry standard SOT143, are avail-
. able on tape and reel, making them ideal

for low cost, high volume applications. For
high reliability applications, such as space

._or military environments, we offer MODAMP

MMICs in a range of hermetic metal/ceramic

* packages. MODAMP packages include:

* SOT143 Plastic

* 4-Pac Plastic

« 85-Mil Plastic

« 85-Mil Plastic « 200 Mil BeO
Surface Mount e 230 Mil Flange

CIRCLE NO 91

e micro-X Stripline
* 70 Mil Hermetic
« 100 Mil Hermetic

Volume Applications “J'r—m&x

Avantek presently produdes more than|
11000.000-N month

0-VO1i

000, IMICs-per.mon h.-So you can:
be assured {the MMICs you need will be|
available to support your volume production |
programs. And, all MODAMP MMIC are |
in stock at your local Avantek distributor.

For additional information, or the name |
and address of your local distributor, contact |
the regional sales office nearest you.

Regional Sales Offices
NorthAmerica
Eastern:: (
Central:  (
| Westem: (
European: . (

D AVANTEK

3175 Bowers Avenue
Santa Clara, California 95054-3292

1) 381-2600

4) 437-5694
5) 373-3870

44) 276-685753

30
21
80
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Simplify your life
with single source supply.

THE MOST POWERFUL16-BIT
SINGLE-CHIP MICROCOMPUTER.

ffering higher integration, higher speed
and enhanced functionality, the V25
meets more of your design needs. Which

is why so many innovative designers are choos-
ing the V25 for their 16-bit micro-based systems.

0O High integration: programmable interrupt con-
troller; 2-channel serial I/0 port; three 16-bit
timers; time-base counter and more.

O High speed: 16/32-bit temporary register/shift-
er; 16-bit loop counter and prefetch pointer.

O Enhanced interrupt handling: 8 programmable
priority levels, hardware context switching for
8 register banks; 8-channel macro service
controller.

0O Two stand-by modes: halt and stop.

THE FIRST 2M-BIT CMQOS EPROM.

EC has just launched UV EPROMs into the
N 2M-bit era. The new uPD27C2001D gives

you 2M-bit capacity in a 256K x 8 organi-
zation. High integration is complemented by high
speed. With access times as fast as 150ns, our
2M-bit devices eliminate wait states for your CPU.
Programming is also fast at 100us per byte.
The 4-byte page write mode multiplies program-
ming speed.

0O Organization: 256K x 8.

0O Access time: 150/170/200ns.

O Power consumption: 30mA max/
6.7MHz operation; 100uA max/
standby.

0O Programming: 100us/byte with
0.1ms pulse at 12.5V; 4-byte/page
write mode.

0O Package: 32-pin 600 mil CerDIP
with JEDEC standard pinout.

For further information, please

USA Tel:1-800-632-3531.TWX:910-379-6985.  Sweden Tel:08-732-8200.Telex:13839.
W.Germany Tel:0211-650302.Telex:8589960.  France Tel:1-3946-9617.Telex:699499.
The Netherlands Tel:040-445-845.Telex:51923.  Italy Tel:02-6709108.Telex:315355.
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hen you're buying semiconductors, multiple vendors can cause
major mixups. To simplify everything, build a committed single-source

relationship with one supplier: NEC.

We're the world’s largest semiconductor manufacturer. We offer the in-
dustry’s broadest lineup. The technology and quality of our components
have made us an international leader in computers, communications and

home electronics.

How do you get volume, variety, on-time delivery and applications
support across the full spectrum of your semiconductor needs? It's simple.

Build a single source relationship with NEC. @

(s |

THE FASTEST4K-BIT ECL RAM.

ead and write speeds are the critical param-
R eters for ECL RAM performance. NEC has

cut access time to 5ns and write cycle time
to 7ns with our new ultra-fast 4K-bit ECL RAMs.
How did we boost performance that high?
By using super-shallow
junction transistors,
trench isolation tech-
nology and Schottky
diode clamp-type mem-
ory cells. Both ECL 10K
(uPB10474A) and 100K
(uPB100474A) interface
devices are available.

O Organization: 1K x 4.
O Access time: 5/7ns.

0O Power consumption: 1.2W.

0O Package: 10K — 24-pin ceramic DIP; 100K —
24-pin ceramic DIP/QFP.

0O Broad line of other ECL RAMs available: from
1K to 16K-bits; supplied in a diversity of organi-
zations and speeds.

UK Tel:0908-691133. Telex:826791. Singapore Tel:4819881.Telex:39726.
Hong Kong Tel:3-755-9008. Telex:54561. Ausiralia Tel:03-267-6355.Telex:38343.
Taiwan Tel:02-522-4192. Telex:22372.

EDN June 23, 1988

FAST AS A FLASH: TM-BIT
DUAL-PORT GRAPHICS BUFFER.

EC's new megabit dual-port buffer chip is
designed for super fast graphics processing.

A unique “Flash Write” function clears the
screen in a flash. The 256K x 4 RAM port allows
bit write and fast page mode for high-speed bit
operations. The 512 x 4 serial port operates at
clock speeds up to 33MHz to handle high
resolution graphics. To add value to your image
processing system, design-in our uPD42274.

0O Speed: RAS access — 100/120ns; CAS access —
25/30ns; serial read cycle — 30/40ns.

O Power consumption: stand-by—3mA; random
read/write (serial port active) — 100/90mA.

O Package: 28-pin 400 mil ZIP and SOJ."

*Under development.
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Let our PROMs take the
danger out of going fast.

When it comes to high-speed PROMs, most of us will do anything
for the speed we need. But that can mean living dangerously.
ICT’s CMOS High-Speed Erasable PROMs will take the danger
out of going so fast.

Hold On Tight

We'll lower your risk, but not slow things down. Our CMOS
PROMs are fast, with speeds from 35 to 55ns. The 24-pin 27CX321/
322 (4K x 8) and 27CX641/642
» (8Kx8) are plug-in-compatible,
¥ with high-speed bipolar PROMs
in standard 600-mil and space-
saving 300-mil packages.

Beat The Heat
Bipolar PROMs run red-hot. Our low-power CMOS PROMs
keep their cool at less than one-third the power. This brings oper-
ating temperatures way down to assure reliability and minimize

supply requirements.

Cut Your Costs

Fast PROMs at these densities are not inexpensive. So, even
development use of one-time-programmable PROMs can cost a
fortune. Not to mention programming mistakes or design changes
when in production. Our UV-Erasable PROMs are re-programmable,
making them cost-effective and convenient.

Know They’ll Work

Bipolar PROMs have limited factory testability. Some may
not even program. Our UV-Erasable PROMs are 100% factory-tested
to ensure complete programmability, function and AC/DC
performance. This means higher quality, and eliminates program
and test fallout.

Get the Facts Fast

Ifyou want to live in the fast lane, be sure to find out how
to do it safely. Call us now and we'll send you the risk-free facts
on our CMOS High-Speed Erasable PROMs, and information
on our Serial EEPROMs and PEEL™ (Programmable Electrically
Erasable Logic) devices, too. International CMOS Technology,
Inc., 2125 Lundy Avenue, San Jose, CA 95131. (408) 434-0678.

AILICT products are exclusively distributed through
Marshall Industries.

PEEL is a trademark of International CMOS Technology, Inc.

ICT CMOS High-Speed Erasable PROM Selection Guide

Device Pins Package Organization Speed(Tac) Power(Icc)

2CX321 4 600 mil 4Kx8 35, 40, 45ns 40mA*
21CX322 24 300 mil 4Kx8 35, 40, 45ns 40mA*
2CX641 24 600 mil 8Kx8 40,45, 55ns 60mA
21CX642 24 300 mil 8Kx8 40,45, 55ns 60mA

* User-programmable 500 p:A low-power standby mode

=1

INTERNATIONAL CMOS
TECHNOLOGY, INC.
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EDITORIAL

People have a role in space

The Challenger space-shuttle disaster killed seven brave people,
destroyed a multibillion dollar spacecraft, and put the US manned
space program into temporary hibernation. The accident renewed
the debate about why we send people into space. Is space too
dangerous for people? Should we send people into space just to
perform esoteric experiments and to manufacture ultrapure
substances? The answer to both questions is probably not. But like
any frontier, space offers myriad opportunities, many of which will
remain unexplored until we actually start sending people into space
again. If hopes are realized, this process will begin later this year.

Today, when we want to put a communications satellite into a
geostationary orbit, we find an appropriate slot in a belt about
22,000 miles above the Earth and place our hardware into that
position. Such satellites already support much of the world’s voice,
video, and data communications. Despite the advent of fiber-optic
communication channels, we are becoming even more dependent on
orbiting communications satellites. And two problems with such
space equipment will create pressure to put people back into space.

First, the geostationary belt has limited room. We separate
satellites by a minimum distance to reduce the chances of collision,
and we put about 22 satellites into orbit each year. So, as we launch
more equipment into space, the geostationary belt is becoming very
crowded. Second, radiation damage limits the useful life of satellites
to about 10 years. Satellites often achieve longer lifetimes in space
through redundant and fault-tolerant design, but eventually their
hardware fails. Because periodic maintenance is not currently part
of any space-operations protocol, when a mission fails, a dead hunk
of iron is left in a valuable geostationary slot.

Satellite farms promise one solution to orbital crowding: By
bolting communications satellites to a framework in orbit, we can
obtain much higher densities. Satellites mounted in a rigid array
are very unlikely to collide. Furthermore, a satellite farm could
supply a common power source as well as shared position-control
thrusters, so each satellite needn’t bring its own.

Assembling such satellite farms will be a complex, intricate task,
and we cannot yet trust computerized or teleoperated manipulators
to create and maintain such assemblies. Perhaps, at some point, the
robotics research for the US Space Station project will produce
automatons that can perform this work. However in the meantime,
such complex jobs require that people go back into space in growing
numbers. Simply put, people have a place in space.

g A AL,

Steven H Leibson
Regional Editor

EDN June 23, 1988
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After4 years of
were announcing

© 1988 Altera Corporation. A+PLUS is a trademark of Altera Corporation. IBM is a registered trademark and Micro Channel is a trademark of IBM Corporation.
Distributed in U.S. by Alliance, Hall-Mark, Pioneer, Quality Components, Schweber, and Wyle. In Canada distributed by Future and Semad.
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rapid growt
mIa)u' ogutbelllc’ks.

In your costs.

If there’s one idea that has driven all
our products since the beginning, it’s
cutting costs without cutting corners.

And now that idea can drive all your

design projects.

=
= -

Because Altera has expanded
its original EPLD concept into a
complete family of inexpensive,
off-the-shelf, user-configurable parts.
Which lets you create high-density,
custom logic without long design
cycles, high tooling costs or
dedicated inventory burdens.
With Altera, you get the broadest
choice of EPLDs. Not just general
purpose, but function-specific devices
for control and peripheral logic; even a
configurable bus interface for the
IBM Micro Channel™
All of them save you time, money and
board space.
And all it takes to get going is your
PC and a desktop.

And your deadlines.

Simply put, Altera is
the fastest route from
design to silicon.

Our CAE develop-
ment system lets you
enter your design
using familiar TTL
macrofunction as well
as Boolean and state
machine approaches.

CIRCLE NO 84
EDN June 23, 1988

And our new A+PLUS design
processor delivers 20 times more through-
put than any other PC-based software.

So you can automatically fit a typical
1000-gate design, not in 30 minutes,
but in 90 seconds or less. And program
your EPLD even faster.

That’s why designers measure
our products not just in microns or
nanoseconds, but in something far
more important.

Time-to-market.

In fact, across the board.

Board space may be
the kindest cut of all.
Our EPLDs can
integrate dozens £
of parts into a @
single device.

And Altera has more ways to develop
more of your real estate.

Our new EP 610 and 910 devices, for
example, give you 16 and 24 macrocell
densities with access times as fast as
25 nanoseconds.

And our new EPB 2001 and 2002
interface chips are opening doors to the
Micro Channel.

So call (408) 984-2800 to cut your costs,
deadlines and space.

The more we cut back, the more you

get ahead.
/ANO[SRYA\

3525 Monroe Street
Santa Clara, CA 95051
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Only POWEREX.

Powerex gives you what no one else does. Our one-source convenience and
compatibility eliminate multi-source doubt. Our off-the-shelf avail