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Raytheon ISL

Configurable Gate Arrays

. « « A System Approach.

The FAST Replacement for
Advanced Schottky SSI/MSI Component Systems.

Raytheon's bipolar ISL
Configurable Gate Arrays
deliver superior board and
system level performance.
Performance beyond that
now available with ad-
vanced Schottky SSI/MSI
component approaches.

Standard advantages of
Gate Arrays over conven-
tional logic components
include ® Reduced System
Costm Reduced Sizem Re-
duced Weight ® Reduced
Power® Improved Reliabil-
ity. Raytheon’'s CGAs go
beyond the norm with:

® Proven Radiation
Tolerance

e Flexible Development
Interface

® Extensive Applications
Support

m Enhanced System
Performance

Flexible Interface
and Service

Starting with your logic
diagram and truth tables,

Put PCB logic into the package of your choice.

/””Illll/

somewhere in between,
Raytheon’s design engi-
neering team will work with
you to assure optimum
performance, cost-effective
partitioning, accurate logic
translation and device test-
ability.

Raytheon’s high level of
customer support begins
withthe firstcall! Acomplete
design manual and an in-
tensive 2-day tutorial are
available to customers
designing with Raytheon
CGAs to aid in the design
portions of development.

Get The Facts

A detailed data sheet and
applications note are avail-
able from your local
Raytheon Sales Office. Give
them a call today.

Raytheon Company
Semiconductor Division
350 Ellis Street

Mountain View, CA 94043

at the PG tape level, or (415) 966-7716
Comparison of Path Delays Raytheon CGA Devices
Maximum Path Delays [nS)* Part Numbers
Logic Standard LS ALS Enhanced AS FAST CGABL48 | CGAI2L60 | CGAI6LES | CGA20L76 | CBAZALBA
Funclion Path CGA ISL T TTL CGA ISL Tm TTL
No. of Array ISL Gates
54100 CLK-Q Y 40 20 105 | 105 and 1/0s 836/48 | 1196/60| 1620/68| 1984/76 | 2376/84
54151 DATA-Y 4 32 18 — 1.0 Std./Enhanced Speed (nS)|2.3/1.8*| 2.3/1.8*| 2.3/1.8*| 2.3/1.8°| 2.3/1.8*
54162A CLK-Q 27 20 1 - . Power /Gate (uW) 350 350 350 350 350
54299 CLK-Q 25 25 = - *A Raytheon proprietary feature that is available to all ISL gates.
54373 D-Q " 18 19 9.0 8.5

*Delays were obtained from manulacturers’ published data.

Semiconductor Division
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Compact, solid state,

RF amplifier delivers 1000 W
from 0.3 to 35 MHz.

ENI announces another breakthrough
in RF power amplifier technology. At last
there is a commercially available solid state
amplifier offering a continuous output of
1000 Watts from 0.3 to 35 MHz.

The ENI A-1000 is designed primarily for
use in HF transmitters, linear accelerators,
plasma equipment, NMR systems and
RFI/EMI applications. Extraordinarily
compact, efficient, and ruggedly built, this
completely solid state unit can operate
reliably under the most extreme environ-
mental conditions.

And mismatched loads can’t cause
problems because, like every ENI amplifier,
the A-1000 is unconditionally stable and
protected against both overload and
overdrive.

For more information, or a full-line
catalog, please contact us at ENI, 3000
Winton Road South, Rochester, NY14623.
Call 716/473-6900, or telex 97-8283
ENI ROC.

E N I The advanced designline
of RF power amplifiers
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A proprietary Data General titanium disilicide process makes
for a chip set that promises low-cost systems with
performance nearly half that of the Eclipse MV 8000.
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Computers that think

The fruits of 30 years’ research into artificial intelligence are
now starting to show up in practical systems. The hardware is
accented in this first part of a two-part special report, 127

Market comeback buoys Wescon
Signs that the electronics industries have come out of the
recession abound, so Wescon/83 in San Francisco should be

an exuberant ritual, 169

IBM fences in its customer base

A personal computer that in effect puts a System/370 on an
executive’s desk is part of IBM’s strategy to make certain its
customers need not go to any other firm for computer gear, 47

Color CRT points the way to office documents
Toshiba ties a color-display interface to a video-disk storage-

retrieval system to provide a series of images that guides
office workers to the “folder” where a document is filed, 88
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Highlights

Cover: Five ICs realize a superminicomputer, 121

A well-known 32-bit architecture is being reduced to five integrated circuits:
a central processing unit, a microsequencer, a floating-point processor, a
system input/output unit, and a burst multiplexer channel unit. A titanium
disilicide process gives the experimental chip set a big lift in speed.

New technology boosts video conferencing’s chances, 103

Full-motion color video conferencing, operating at 56 kilobits a second
thanks to data compression, promises to slash the cost of such services. Even
as 56-kb/s systems emerge from the labs, however, freeze-frame techniques
threaten to steal the nascent market from full-motion systems.

Artificial intelligence enters the commercial world, 127

No longer a laboratory specialty, artificial intelligence is being used in real-
world applications, notably in expert and natural-language systems. Part 1 of
this special report provides a worldwide overview of the Al industry and of
available and projected hardware. An upcoming second part will cover soft-
ware, natural-language products, and commercial knowledge-based systems.

Byte-wide static RAM speeds up with address-transition detection, 142

By spotting any change in an external address, a technique called address-
transition detection cuts the access time of a byte-wide static random-access

memory to 45 nanoseconds.

Unix variant serves multiuser transaction processing, 145

An enhancement of AT&T Bell Laboratories’ Unix operating system delivers
the performance and reliability needed for on-line transaction processing. The
additions include a special message-communications system, separate system
servers for distributed processing, and a modified file system.

Wescon spotlights computer design aids for VLSI system chips, 169

With application-specific very large-scale integrated circuits growing in im-
portance, Wescon/83 will feature many papers on the computer-aided design,
engineering, and program-development systems that make these chips possi-
ble. A number of such ICs will be covered in other papers, as are a host of
other topics, from packaging to system integration and networking. The show
will also feature the unveiling of many new products, and some of the more
significant introductions are reviewed on pages 181 through 198.

Coming up ...

A first look at a radically different microprocessor . . .

in robotics, a special report . . .
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The most for the least
in 128K ROMs.

Our R*technologydoesit.

AL
11

GENERAL
INSTRUMENT

Sales Offices USA: CA, 213-322-7745 or 408-496-0844; FL, 813-577-4024, IL, 312-981-0040;
IN, 317-872-7740 or 219-291-0585; MD, 301-269-6250; MN, 612-894-1840; NC, 919-828-0317;
NH, 603-424-3303; NY, 516-733-3107; PA, 215-643-5326; TN, 615-690-2233; TX, 214-934-1654;
EUROPE: London, Ruislip, (8956), 36141; Milano, (2) 5062648; Muenchen, (89) 956001
Paris, (1) 374-1133; Stockholm, (8) 679925; ASIA: Hong Kong, (5) 434360; Seoul, 777-3848, 2487,
Singapore, (65) 235-8030; Taipei, (2) 914-6234; Tokyo, (3) 437-0281-5

In terminal, cartridge or any
application, our new gener-
ation 128K ROMs bring you
high density, high reliability
and ultra-high ESD protection.
Now from General Instrument
Microelectronics, a world leader

in Read Only Memories, our R?
technology sharpens the cost-
effectiveness of 128K ROMs. Name
your application — our 128K ROM,
with FlexSelect™ programmability,
delivers high performance plus
system flexibility at 200ns. Name
your package — JEDEC 28 DIP or
Chip-On-Board — and give your
application the most memory at the
lowest cost.

Fast turnaround time, too.
General Instrument’s late mask
programmability technique enables
your ROMs to be programmed late
in the manufacturing cycle. This,
together with unmatched production
capability on three continents,
assures rapid response to your needs.

Reliability is yours in

“The Sphere of Excellence.”
Our Reliability Brochure details the
demanding Quality and Reliability
Programs followed by General
Instrument to achieve
an outstanding prod-
uct perfection level.
For your copy, and
for technical assis-
tance, simply call the
Microelectronics office
nearest you.

We help you
compete.®
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OPECK

Whether for Linear & Switching
Power Supplies, Computer
Monitors/Terminals, B/W or
~ _ color TV, Ignition Circuits
and more, PECOR’S Power
Transistors come to you
from a turnout system
with a firm corporate
background and a mass volume
capacity. Units are all glass
passivated, making
for reliable fine-
grade products, /
they always
reach you fast
at a price you'll |
like from:

| ¥

PRESIDENT ENTERPRISES CORP.
(Electronics Division)
9th FI., No. 64, Wu-Chang St.. Sec. 1.

Taipei, Taiwan, 100 R. O. C.
Telex: 12200 PECORTPE
Tel: (02) 314-6900
U.S. Oftice:
3028A Scott Bivd.. Santa
Clara, CA 95050
Tel: 408/748-0900
Telex: 176400 PECOR SNTA
Attn. Mr. Stanley Chen
Hong Kong Office:

Rm. 1202 Sino Centre.
No. 582-592. Nathan Rd..
Kowloon Tel: 3-850029. 3-850020
Telex: 50514 PECOR HX
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Publisher’s letter

T here has been a surge of activity
of late in the somewhat esoteric
field of computer science known as
artificial intelligence, fondly known
among its practitioners as Al. After
almost three decades of research, Al
technology has begun to emerge in a
small way into the marketplace.

So it’s high time, our editors feel,
for an in-depth report on how far Al
has come toward actual applica-
tions—how viable the technology is
today, how much can be transferred
to commercial use, what can be ex-
pected of it, and, equally important,
what are its current limitations.

Soon after Tom Manuel, our se-
nior editor for information systems,
and Stephen Evanczuk, our software
editor, started their preliminary in-
vestigation into Al, they discovered
that there was much more going on
in the field than they had suspected.
Along with the work in the U.S,
they found there are substantial pro-
grams under way in both Japan and
Western Europe. When the reporting
started piling up from our interna-
tional bureaus, they realized that
they would have so much material
that they would have to break the
report into two parts to cover the
subject adequately.

Our man in Tokyo, Charles L. Co-
hen, discovered many Japanese Al
hardware projects—some associated
with the fifth-generation project, oth-
ers outside it—that are reported here
for the first time. Kevin Smith, our
London-based senior editor, found
much AI activity in the UK, too.

Says Cohen, “I tackled the Japa-
nese side of the Al feature with great
enthusiasm, even though success in
Al could lessen the need for my spe-
cialty: interviewing Japanese re-
searchers in their own language. One
goal of the work is automatic trans-
lation.” But Charlie figures that
overall the Al programs will provide
him with many new story opportuni-
ties. The scheduling of interviews for
the report, he notes, *“proceeded like
the linked list of a LISP program.
One interview would reveal the name
of another source who would in turn
tell of others in the field.”

Cohen believes that the present
emphasis on AI hardware develop-

ment in Japan could provide Japa-
nese computer scientists with a
chance to make their mark in new
languages—something at which they
haven’t been too successful so far.
Meanwhile, the quest around the
world to get to market with AI sys-
tems will accelerate. “One of the key
driving forces towards the commer-
cialization of AI is the crying need
for easier ways to program and ac-
cess computer systems,” says Tom.
Part 1 of the report that examines
the whys and wherefores of Al starts
on page 127. It contains an introduc-
tion to the commercialization of Al,
a short history of the discipline by
Clifford Barney of our Palo Alto of-
fice, and a close-up of the hardware
being offered and developed for Al
applications. “In the second part,
scheduled to appear in the Dec. 1
issue, we will examine the software
side of Al including programming
languages, development tools, and
applications,” Tom notes.

he calendar for November is

crowded with meetings and con-
ventions all over the world, and our
editors have previewed three of the
month’s major ones in this issue.

In the U .S., the major event for
the electronics industries is Wescon,
traditionally a September show but
this year a November one. Some
75,000 professionals are expected to
turn up in San Francisco for it.

Following our custom, we have
done a two-part curtain raiser for
Wescon. Associate managing editor
Howard Wolff coordinated our re-
port on the technical sessions, which
starts on page 169. After our techni-
cal specialists had sifted through the
papers to single out the significant
ones, Howard became convinced that
this year’s sessions—with 40% of
them devoted to CAD/CAM and its
accoutrements—mark the beginning
of still another new era for electron-
ics technology: that of application-
specific integrated circuits.

The other half of our Wescon pre-
view covers some of the show’s out-
standing hardware (p. 181). “There
are some very novel instruments as
well as a considerable number of de-
sign aids,” reports senior editor Jer-
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The VME Family Tree

SYS68K/CPU-1, 68OCOMPU

8 MHz (1O MHz) 128KB DRAM ex-
pandable to 512KB, RTC,
3xR5232, Price $1.450.-+ Tax,
available.

SYS68K/CPU-2, 6800OOMPU
8 MHz (10 MH2) 128 KB dual
ported (512KB) DRAM, RS$232,
parallel /O, slave bus arbitra-
tion, Price $ 1795,—+Tax, avail-
able Oct 83

SYS68K/CPU-3, 6800OOMPU
10 MHz optional, DMAC, MMU,
bus arbitration, Price § 2200.-
. +Tax, available Dec. 83

SYS68K/DRAM-1/-2, 512KB/2MB
byte parnity, wrte acc 210 ns
(max), read acc 320 ns (max.).

FORCE COMPUTERS INC

2041 Mission College Bivd
Santa Clara, California 950 54
Phone (408) 988-8686

Price DRAM-1$1680,—+Tax,
DRAM-2 § 5.590,-+Tax, avail-
able

SYS68K/SRAM-1, 128KB SRAM
expandable to 512KB, battery
back-up, Price § 1600,-+Tax,
available

SYS68K/MOTH-09/20, 9/20

DIN 41612C Female connectors,

Price MOTH-O9 $ 470,-+Tax
MOTH-20 § 980,.- +Tax, cvail-
able

SYS68K/SASI-1, handling proc-
essor, DMA-controller for up to
4 MByte per sec. transfer rate
and interrupt capability. Floppy.
Winchester, and Tape control
via SASI Bus, Price $ 1.680,-

+ Tax, available

TIx172465

RX(E

SYS68K/SIO-1, 6 senal mutti pro-
tocol channels RS232 and
RS422, programmable Baud
rate, Pnce S 985-+Tax, avail-
able

SYS68K/RR-1, 8 memory banks
max 512KB, mixed use of ROMSs,
EPROM's, PROM's or SRAM s
each bank separately jumper-
able, battery back-up, Price

$ 885,-+Tax, available.

SYS68K/WFC-1, up to 4 Floppy +
3 Winchester drives, S5va inch,
programmable sector size, ECC
diagnostics, Price $1680,-+Tax,
available Oct 83

.
o

Pixels, 512x512 Pixels display
window, handling processor,
Price § 2780.~+ Tax, available
Dec. 83

Available Software: Monitor
Editor/68000 Ass. Basic-68K,
Forth-68K

Realtime multitasking Nov 83
Multiuser operating system
Dec 83

All CPU boards are prepared
to run UNIX® and CPM68K ™
*UNIX1s a trademark of Bell Labs
*CPM68K I1s a trademark of
Digital Research

Visit Force Computers at WESCON

SYS68K/GDC-1, up to 16 colors, Moscone Center Booth 943-945

256KB display memory, 1K xIK

FORCE COMPUTERS VB
FreischutzstraBe 92

8000 Munchen 81
Telefon 0 89/951041-44
Telex 524190 forc-d
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WIMA
Pulse
Gapacitors

The Concept -
Three Dielectrics

The concept: A capacitor element
employing plastic film electrodes
metallized on both sides in a field-free
space.

The ranges:

WIMA MKS 10 using a polyester dielectric
Capacitance values ranging from 0.01 up
to 6.8 uF and also lead spacings of 7.5
and 10 mm. The 5 mm lead spacing
version is the

WIMA MKS 20.

WIMA MKC 10 using a polycarbonate
dielectric and available in lead spacings of
10 mm or more. Capacitance values range
from 0.01 up to 1.5 pF.

WIMA MKP 10 using a polypropylene
dielectric. This construction is particularly
suited for high frequencies and low loss
applications. Capacitance values range
from 0.01 up to 3.3 uF.

All four ranges are high reliability
components with excellent contacts.

Ask for our catalogue and details of the

pulse capacitor range!
®

T
THE INTER-TECHNICAL GROUP INC.
1 Bridge Street - P.O. Box 23 - Irvington -
New York 10533 - (914) 591-8822
TAW ELECTRONICS CO.
4215 W. Burbank Bivd., Burbank
California 91505 - (213) 846-3911

(R) Registered Trademark of Company
WILHELM WESTERMANN - speziatvertrieb

elektronischer Bauetemente - P, O. Box 2345
D-6800 Mannheim 1 - Federal Republic of Germany
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Publisher’s letter

emy Young, who stitched together
the new-products reporting from our
bureaus around the U.S. Jeremy al-
ready has them at work scouting out
salient hardware that will appear on
the floor at the late-November Com-
dex show in Las Vegas.

In Europe, show-of-the-month
honors go to the Salon des Compo-
sants. Traditionally, the Salon was
part of the April-in-Paris scene. But
it now has been shifted to November
and will be held every other year
(alternating with Electronica in Mu-
nich). The venue has been changed
as well, to the new Parc d’Exposi-
tions Paris-Nord.

People doing business in European
components markets hope these
changes will augur a more substan-
tial one—a quickening of sales. But
after talking with the major French
firms and absorbing the inputs of
Kevin Smith in London and John
Gosch in Frankfurt, Paris bureau
manager Robert Gallagher could
find only a few indications that good
business news will offset the Novem-
ber chill at Composants (p. 97).

A less subdued optimism can be
expected at the Interkama, the domi-
nant European show for control and
instrument makers. The people be-
hind the triennial Diisseldorf show,
reports John Gosch, see a chance of
a return to double-digit growth for
their industry next year (p. 106).

his year, our regular, every-two-

weeks publishing schedule called
for three issues in December. Be-
cause the year-end holidays seriously
erode everybody’s reading time, we
have decided to publish only two is-
sues then, on Dec. 1 and Dec. 15.
The latter, though, will be a double
issue with two special reports, the
annual Executive Outlook and a spe-
cial report on military electronics.
After that, we’ll start the New Year
with the traditional World Markets
Forecast in the Jan. 12, 1984, issue.

M .

oin us

Electronics

magazine is on the move! We
now have several exciting edi-
torial openings for experi-
enced technical editors or en-
gineers who seek a career
change.

Electronics

editors learn first about excit-
ing new technology trends by
visiting the high-tech firms
that are creating them; they
attend technical conferences,
interview industry movers
and shakers, and write and
edit stories about what they
learn.

We're looking for BSEEs or the
equivalent, and some engineer-
ing or editorial experience in
the following fields: semicon-
ductors, microprocessor-based
system design, software, tele-
communications and/or data
communications.

If you have these qualifications
and an ability to write clearly
about technical subjects, a re-
warding career awaits you at
McGraw-Hill with the industry’s
most authoritative information
source. We're an equal opportu-
nity employer.

Send your resume to or phone:

Samuel Weber
Editor-in-Chief

Electronics

1221 Avenue of the Americas
New York, N.Y. 10020
(212) 512-6093
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Looking For More?

Nicolet introduces its most powerful
logic analyzer family yet.

The new NPC-

800 logic analyzer
family. Four upgrade-
able configurations to
choose from. Consider these
outstanding features:

e 200 Mhz on all timing channels

e Time and event histograms

* Integral dual floppy disk drives

* Dedicated uP probes with disassembly
¢ Built-in IEEE-488 computer/controller
e CP/M operating system

BCP/M is a registered trademark of Digital Research
Corporation,

Prices start at

$9,950

Q Wescon

Come in and take a look at the exciting NPC-800
series; a $550 Z80 emulator; and a new approach to
high-speed serial datacom testing—all at booths 827
and 829 in Moscone Center, or call Nicolet Paratron-
ics Corporation, 201 Fourier Ave., Fremont, California
94539. (800) NICOLET/415-490-8300.

=z Nicolet
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MEMORIES.

¢ 1983 Advanced Micro Devices. Inc.
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If you're looking for the world’s fastest
MOS static RAMs, don’t look in Holland.

Searching for the world’s fastest
bipolar PROMs? Forget Texas or Arizona.

And you won't find the world’s fastest
EPROMs anywhere near Mt. Fuji.

They're all right here in Sunnyvale.
At Advanced Micro Devices.

Everything we make is fast.
Including the , the world’s
fastest 256K EPROM.

The Am27256 is 170ns fast. It's the
only EPROM quick enough tokeep up with

a 10MHz MPU without a wait state.

And we've got the 40ns Am27S43A,
the world’s fastest 32K bipolar PROM.
And the 35ns Am2167, the world’s fastest
16K static RAM.

With leading-edge parts like these,
it's no wonder memories account for half
our total sales.

And our other products are just as hot.

Controllers. Bipolar and MOS micro-
processors. Communications circuits.
Signal processors. We've got ‘em all, and
then some.

And every single chip meets or exceeds
the International Standard of Quality.

Next time your design demands high
performance memories, or any high-
performance parts, look us up.

We put high performance on the map.

Advanced Micro Devices ¢\

901 Thompson Place, P.O. Box 3453, Sunnyvale, CA 94088
For direct factory response call (408) 749-5000. Qutside California, call toll free (800) 538-8450, ext. 5000.
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In my opinion

Computer-assisted crime: a legislative challenge

by Bill Nelson
U. S. Congressman, 11th District, Florida

Computer-assisted
crime poses major
difficulties for the
future now that
computers are be-
coming increasingly
available in our so-
ciety to assist in
whatever work we
have to perform.
For when many
people work daily
with a powerful
tool like the com-
puter, there will undoubtedly be some who will
overstep the boundary between the legitimate
and criminal uses of this device.

Familarity with computers is spreading rapid-
ly to tens of millions of working Americans.
Newspaper headlines cite rising computer crimi-
nal activity. A recent report told of a former
employee of the Federal Reserve System who
used a stolen password to tap into confidential
computer files containing sensitive information
on the nation’s money supply. The 414s, a group
of Milwaukee teenagers, made incursions into
more than 50 business and institutional comput-
ers, among them the Los Alamos National Lab-
oratory for nuclear weapons. In my own state of
Florida, a health-insurance—claims agent gener-
ated more than $240,000 by making fraudulent
claims on behalf of herself and her family.

Time for a law. Legislation to strengthen the
powers of Federal prosecutors to bring to justice
those who illegally penetrate computer systems
is obviously in order. Accordingly, [—joined by
107 co-sponsors—have introduced “The Federal
Computer Systems Protection Act of 1983 to
make crimes by computer a specific Federal of-
fense. H. R.1092 makes it illegal to tamper with
Federal government computers, the computers
of financial institutions guaranteed by the gov-
ernment, and computers operating in interstate
commerce or using interstate facilities.

This legislation gives Federal prosecutors a
powerful tool to combat the growing threat of
computer crime to the national economy and to
national security. Prosecutors are unable to
make effective cases against computer criminals
because the 40 or so Federal laws that could be
applied were designed originally to control other
kinds of criminal activity. H. R.1092 gives the
courts a clear-cut basis for punishing anyone

who steals information from a computer or who
alters or destroys information in a computer ma-
liciously or for personal gain.

The bill is written to protect a specified com-
puter system from any persons who would “use,
or attempt to use, a computer with intent to
execute a scheme or artifice to defraud, or to
obtain property by false or fraudulent pretenses,
representations, or promises, or to embezzle,
steal, or knowingly convert to his use or the use
of another, the property of another.”

A stiff penalty, Anyone convicted of violating
this act would be subject to a fine of up to two
times the value of the gain from the offense or a
minimum of $50,000 and up to five years in
prison. Intentional damage of a computer or its
data or intentional denial of access to legitimate
users could result in a fine of up to $50,000 or
five years in prison or both.

We need a national statute to defend our Fed-
eral government computers from unauthorized
entry, to protect the developing electronic funds-
transfer system, to preserve the integrity of the
Federal Reserve System, and to safeguard busi-
ness computers in a world where a computer
terminal may be on every desk in every home.

At the same time, we have tried to draft this
bill so as not to discourage the legitimate inven-
tiveness of computer programmers. We recog-
nize the need for interaction between people and
computers in a familiar pattern.

Limiting access and other necessary security
measures cannot be so strict as to prevent com-
puters from being used in their fullest potential
in government or the private sector. Employees
must have ready access to computers to get their
jobs done with a minimum of security hassle,
just as they previously needed access to a type-
writer, a telephone, or a library.

H. R.1092 is intended to allow that freedom,
while providing the protection of legal prosecu-
tion of the willful or malicious wrongdoer. I am
hopeful that, with the help of my congressional
colleagues, the computer industry—its manag-
ers, auditors, operators, and security analysts—
and law-enforcement agencies, we will be able to
enact and enforce this legislation, which will
stand the test of time—even in an industry that
is advancing and changing every day.

Electronics will periodically invite the expression
of outside views on this page concerning issues of
importance to the electronics industries.
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Now From

theNenGenerahonofEngl
Workstations

The A750 VLSI design system
gives you a complete set of logic design,
simulation, and mask design tools,
coupled with high-performance color
graphics — for only $75,000*

Start with an idea; finish with
foundry-ready mask files. A powerful, interactive
schematic editor allows you quickly to capture logic
designs. Resident logic simulators perform both
logic-level timing and ac transient analysis. A full-
color 1C layout editor and a comprehensive cell
library, plus a PLA generator, an auto-router, and
an interactive design rule checker speed mask

design. Need logic design and simulation
only? Select the \740, for just $54,500" It offers
the same processor, color graphics, operating
system, design and simulation software, and is
completely upward-compatible with the A750.

Both systems readily adapt to your
environment. You can operate the A740 and A750
as stand-alone systems, in a network, or connected
to a remote host. Versatile system software lets
you match them to your own design style and
process parameters.

Power and reliability from a proven
color graphics leader. The color graphics user
interface to the A740 and A750 provides multiple
windows and multiple interactive processes. Sys-
tem hardware includes three MC68000 processors,
virtual memory, and a bit-slice display processor,
plus the industry-standard MULTIBUS™ and
Ethernet™ interfaces. The operating system is
based on the UNIX™ operating system with
Berkeley extensions.

Call for your demonstration today. ‘! Ei : h.
Tomorrow's high-tech R . ;; . i;;:
industry leaders are e o
discovering the value of u 5‘- L G W R
engineering workstations. @ }, — Ly.s ". - 8’“
The A740and A750 o | » - ‘=
are compelling T e
reasons for you .‘W

to discover Metheus.

For immediate
response, call:

1-800-547-5315

For technical ‘
information: 4;"
Metheus Corporation

PO. Box 1049 | =

Hillsboro, Oregon 97123

(5083) 640-8000 MULTIBUS is a trademark of Intel Corporation. UNIX is a trademark of Bell
Laboratories. Ethernet is a trademark of Xerox Corporation.
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*Quantity one price,
modular version




VACTEC

OPTOELECTRONICS

PHOTOCONDUCTORS

(LIGHT DEPENDENT RESISTORS)

CdSe

VACTEC LDR's are
photoconductive cells responding to
visible light by proportional
resistance change.

VACTEC LDR'’s are rated at 500
peak V for use in 115 and 230 VAC
direct relay controllers, SCR and
triac gating.

Their small size, low cost, and
spoctral range of 400-700 nm
make LDR's an excellent ambient
light sensor for day/night threshold
controls, automatic brightness
controls for CRT terminals, TV sets,
digital clocks, automotive, and
aircraft instrument displays. Apply
them as any variable resistance.

Request Bulletin PCD-6.

VACTEC, INC. >\

10900 Page Blvd

St. Louis, Mo. 63132
(314) 423-4900

TWX 810-764-0811
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GenRad’s Prang aims to merge
engineering, marketing talent

For makers of automatic board-test
equipment, staying on top of the
market no longer means turning out
a better test system and doing noth-
ing else. “We're looking at a much
bigger picture, now that manu-
facturers have bought the idea
of the integrated factory,” ob-
serves GenRad Inc.’s Joseph
A. Prang.

In August, Prang assumed a
new position: strategic market-
ing and research manager at
the Concord, Mass., firm’s Pro-
duction Test division. His man-
date, he says, is to integrate the
expertise of engineers and mar-
keters, and to that end he is
helping to plan products that
will connect board testers to
other “islands of automation”
on the factory floor.

“Today’s ATE houses should
be thinking about how to inter-
face their products with com-

Integrator. Gordon Prang believes that ATE makers
should be concentrating on integrating their test
equipment with CAD and CAE systems.

term niche .orientation and could
care less about anything but tweak-
ing its own product.” Prang believes
that the extra effort will pay off
when productivity gains made possi-
ble by integrated factory systems per-
suade customers that team-player
test systems are better buys than
stand-alone superstars.

4

puter-aided engineering, design,
and manufacturing systems and a-
bout feedback strategies that will let
test data help improve the overall
process, instead of just flagging prob-
lems,” says Prang. The marketer’s
task—cultivating joint-development
agreements with CAD, CAM, and CAE
suppliers—must balance the engi-
neer’s traditional desire to build ever-
better testers.

The balance can be a delicate one,
Prang notes, since interfacing testers
to other systems may impose perfor-
mance tradeoffs. The problem is then
to stay competitive with “the ATE
house that is still holding to a short-

At 28, Prang seems like a natural
to orchestrate engineering and mar-
keting efforts. He holds a Bs degree
in electrical engineering and a mas-
ter’s in business administration from
Purdue University. Co-op jobs in his
school years exposed him to engi-
neering, field-service, and program-
ming at such companies as IBM and
Standard Oil. In 1979 he joined Gen-
Rad as a marketing engineer, and a
year later he became marketing man-
ager for the firm’s 227X family,
which last year earned GenRad the
lion’s share—a 36% slice—of the in-
circuit board-test market.

Bell opens a California window
for his Northern Irish firm

A Belfast, Northern Ireland, soft-
ware house that specializes in lan-
guages for Digital Equipment Corp.
machines is bound to face limited ho-
rizons. To loosen these constraints,
Gordon Bell, the managing director
of Software Ireland Ltd., took a not-

so-obvious step: he decided to ex-
pand his market for Unix operating
systems by opening an office in Men-
lo Park, Calif. Bell’s product, Sibol,
is a computer language and compiler
designed to translate Dibol, the best-
known application language for DEC
computers and for Unix-based per-
sonal computers or microprocessors.

Bell is impressed by the huge po-
tential of AT&T Bell Laboratories’
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Congratulations. N

You Now Own A Priceless Relic

bridges for testing pass-

ive components. Very
cumbersome, but they were
the best bridges of their time.

Then digital instruments
made their appearance. What
arelief. No more knob twist-
ing. All of a sudden, manual

F\ irst came manual balance

This is where the
VideoBridge really shines.
The conditions you program
are displayed right at the top
of the screen. Whether you
are bin sorting or reading
component values, the test
conditions are displayed
along with the test results!

You’ll have confidence that
you Te testing a part the way
you intended.

et up is a snap

balance bridges became
obsolete.

Now, step into the next
generation of impedance test
instruments with the

VideoBridge from ESI. Set up is made even
. easier with the 2110 ver-
l omtog' 'teSt sion of the VideoBridge. Just
| conditions at a store your test parameters on
g]ance. the 2110 micro-cassette

tape. All your operators have

to do is key in the test number
and hit the load button. What

could be easier?

Thats only part of the
VideoBridge story. To learn
more, just give us a call, toll
free. A better way of testing
passive components is wait-
ing for you at ESI.

As impedance test in-
struments evolved, they be-
came more versatile. With the
capability of programming
test levels and test frequen-
cies, parts could be tested
under simulated working
conditions. But all this flexi-
bility made it hard to know
what test conditions you
programmed.

ESI’s VideoBridge*
makes all other impedance
bridges antique!

The /ea%ing aY )
okt ek ‘
inLRC tesﬁgg [.__. - Electro Scientific Industries, Inc.
800 547-1863
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Deltron breaks
the $1.00/ Watt
barrier

-l
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Going west. Gordon Bell has opened an of-
fice of his Belfast software house in Califor-
nia's balmier business climate.

Unix operating system. Some 40
companies already make Unix-based
computers, and their numbers are
likely to grow, says the softspoken,
38-year-old native of Belfast, who
holds a bachelor’s degree in mathe-
matics from Queens University, Bel-
fast. He is not related to C. Gordon
Bell, the former DEC vice president
now with Encore Computer Corp.

200 WATT QUAD SWITCH ERS Then, too, a large base of DEC in-

stallations use Dibol. “We believe

$1 99 s SI NG LE QUANTI I Y' there are some 70,000 Dibol installa-
¢ - tions in the U. S. and well over 1,000

DEC OEMs,” Bell continues. All of
them could be candidates to use Si-
bol, which would make it possible

2

>

v/ New smaller size - 2.5 X 5 X 10.5 inches.
v/ Meets Domestic & International Safety & EMI—
UL 478, CSA 22.2, VDE 0804, VDE 0806, IEC 380,

IEC 435, FCC 20780, VOE 0871. for executives to access data bases
v/ Worldwide input 90-132/180-264 VAC. from small personal computers.
v/ Highly regulated auxiliaries. Software Ireland belongs to the
v/ Surge rated auxiliaries for disk drives and printers. Ics Computing Group, whose pro-
v/ 3 year warranty. | gramming operation has been a part

v/ Substantial quantity discounts. | of Bell's life for 14 years. The group
also includes 1Ccs Computing Ltd.,

the largest Irish DEC original-equip-

MODEL E200A ment manufacturer, with a network
Volts +5V —5V +12v —12v of service bureaus, as well as time-
Amps 25A/35A pk  2A 4A/BA pk 2A sharing, turnkey, and support cen-
Line Reg. +0.2% +0.05% +0.2% +0.05% ters. Working with 1CS, Bell became
Load Reg. +0.2% +0.2% +2% +0.2% intimately familiar with Dibol, Basic
Cross Reg. NA +0.1% +2.5% +0.1% Plus, and Basic Plus-2, the main ap-
Ripple & Noise 2% pk - pk 2% pk - pk 2% pk - pk 2% pk - pk plication languages for DEC PDP-11
Unit Price $199. ] and VAX-class machines.

MODEL E2008B When Software Ireland was found-
Volts +5V +12V —-12V +24V ed, back in October 1979, Bell
Amps 25A/35A pk 3A 2A 2A/4A pk moved over to it. The organization
Line Reg. +0.2% +0.05% +0.05% +0.2% has already enjoyed some success
Load Reg. +0.2% +0.2% +0.2% +1.5% with Sibol, having signed to the col-
Cross Reg. NA +0.1% +0.1% +2.5% ors more than a dozen computer

Ripple & Noise 2% pk - pk 2% pk - pk 2% pk - pk 2% pk - pk manufacturers who market their own
Unit Price $199. machines, including Fortune Sys-
AC 44 tems, Plexus Computers, and Codata

Systems, as well as Zilog. O
nﬁ P.O. BOX 1369
- WISSAHICKON AVENUE B NORTH WALES, PA 19454
/. ’\"}’ IIC /¥ pHONE: 215/699-9261 TWX: 510/661-8061
Electronics/November 3, 1983
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The world’s smalles
relay with

indestructible memo

Our little magnetic latching TO-5
relay simply never forgets. Onge it's
set with a short pulse of coil voltage,
Teledyne's Maglatch TO-5 will retain
its state until reset. Even if system
power fails or is shut off.

Because holding power is not
required, the Maglatch TO-5 uses
less energy than any other relay vou
can buy. This makes it ideal tor any

situation where power drainis critical.

And its tiny footprint makes it ideal

for high density printed circuit boards.

For RF switching applications, the
Maglatch’s low intercontact capaci-
tance and contact circuit losses pro-
vide high isolation and low insertion
loss up through UHE

The Maglatch TO-5 is available
in SPDT and DPDT styles. And it
comes in commercial/industrial
versions as well as military versions
qualified to "L, M. and “P" levels
of MIL-R-39016.

Teledyne is an industry leader.

We have been for over twenty years.

We've used our technical and manu-
facturing know-how to create the
world's best subminiature electro-
mechanical and solid state relays

If voud like complete technical
information about our Maglatch
TO-5 relay, or applications assistance
please call or write today. We're here
to help vou

"™ TELEDYNE RELAYS

The best little relays in the world.

12525 Daphne Ave.. Hawthorne, California 90250 « (213) 777-0077
UK. Sales Office: Heathrow House, Bath Rd.. Cranford. Hounslow, Middlesex, TAW 5 9QQ « 01-¢
European Haqtrs. Abraham Lincoln Strasse 38-42 ¢ 62 Wicsbaden, W Germany 06

Japan Sales Office: Nihon, Seimei Akasaka Building ¢ 8-1-19 Akasaka, Minato-Ku Tokyo. 107 Japan (03) 403-8141

Circle 17 on reader service card




From the folks
who gave you the 465B:
the new 2445 and 2465.




TEK S acome BV ANY MEASUR
The new industry
standards in 150 and
300 MHz scopes.
Tektronix

EXCELLENCE



EVERYBODY TALKS CMOS.

Only N ational's m icroCMOS packs Six years ago, National became the first

company to make an extensive R&D commitment to

higher speeds and greater densities new advances in CMOS technology. Not to develop
|nto more than 2 50 prod ucts a CHMOS, HCMOS, QMOS, ZMOS or any other

alphabet-soup process limited to one application. At
National, we took the unprecedented step of developing
a family of CMOS processes that combine NMOS
speeds and bipolar ruggedness with the inherent
benefits of CMOS in a broad range of devices.

We call our family of processes microCMOS.
They use smaller geometries, of course: in the 2-3 yum
range. They also use advanced silicon-gate and

O /-
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oxide-isolation technologies. More importantly, micro-
CMOS encompasses processes that are carefully
optimized for each type of device we make.

Using microCMOS, National has produced
the first logic family with bipolar speeds and immunity
from latch-up. Our gate arrays are the first 2 um/I ns
internal tpp CMOS gate arrays available in production
quantities.

The list goes on: microCMOS processors and
controllers, memories, telecom chips, A/D and D/A
converters and linear devices. Plus custom circuits, inter-
face devices, modules and board-level products. With

more devices and even more advanced microCMOS
processes about to go into production.

To get the details, circle the reader service
number or write us at 2900 Semiconductor Drive,
ms14208, Santa Clara, CA 95051. We'll send you a copy
of our microCMOS brochure. In addition, the first 2500
people to respond will receive a free color poster of this
“talking CMOS” art.

Six years ago, we promised ourselves that
National would become the leader in high-performance
CMOS technology. We're delivering on that promise.

a’”z@i/

T e

il

s

4 National Semiconductor
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WAKE UP YOUR SLEEPING GIANT.

INTRODUCING THE FIRST MULTI-USER P DEVELOPMENT SYSTEM TO BRING
ALLTHE POWER OF VAX TO EVERY DESIGN TEAM MEMBER. EMUNET-2.

Up till now, the giant of engineering applications was
a wz(a{ys caught napping when it came to microproces-
sor development.

Enter EMUNET-2.

It's the first system to harness all of VAX’s 32-bit
power, all of VAX’s development tools, all of VAX’s
information management capabilities, and all of VAX’s
mass storage and peripheral facilities, all for micropro-
cessor development.

Better still, EMUNET delivers VAX’s awesome
power right to the workstation of every hardware and
software engineer on your development team. Even if
that means 60 individual designers.

—
B

R

EMUNET-2 supports as many as 60 hardware and software designers.—

It's all made possible by our unique multi-drop,
1-Mbaud coaxial cable that links VAX*to every emula-
tion workstation. At that speed, your designers won't
waste time waiting to downloadytheir programs.

What's more, our cable is 5000 feet long and flexi-
ble. So you can configure EMUNET any way and any-
where you want.

THE WORLD’S BEST MULTI-USER

uP DEVELOPMENT SYSTEM.
EMUNET-2 is a giant of a system. It combines the pro-
cessing power of VAX with features no other develop-
ment system can come close to duplicating. Such as
high-speed, no-wait-state emulation. Eight 78-channel
real-time breakpoints. Full-speed, 32-bit maps and
offsets. And a 511 x 72-bit real-time trace with full
disassembly.

And EMUNET is no dummy. Every intelligent emu-
lation workstation can offload your VAX and work
independently from the host. Virtual disk software
makes all disk operations transparent to VAX.

Of course, our system is e uilpped with all the
cross assemblers, linkers, sym%o ic debuggers, and
other software tools you need to emulate today’s most
popular 8- and 16-bit processors. Including the 68010,
68000, 8086, 8088, and more. And you can run the
software on your VAX or any local workstation.

By the way, if you’re not ready for our VAX-based
system, you can start with our compatible EMUNET-1
with a PDP-11° host, or even a stand-alone ECL-3211.
Then, as your application grows,work up to EMUNET-2
and VAX. All your hardware and software are trans-
portable from system to system.

ENGINEERS LOVE EMUNET.

| No other system combines
the power of VAX with

the independence of intel-
ligent workstations the
way EMUNET does. Which
is why it’s a favorite of so
many hardware and soft-
ware engineers. Of course,
theﬁ also like workin%

with the sophisticate
. 7| development tools of the
world’s most advanced development system, the Emu-
logic ECL-3211.

And, if you manage any kind of development
project, you'll find our system offers unequaled coordi-
nation and control of the entire project.

Emulogic’s EMUNET-2. Isn’t it about time you woke
up your VAX?

For more information, write Emulogic, Inc.,

3 Technology Way, Norwood, MA 02062. Or call
800-435-5001.

VAX and PDP11 are regi ks of Digital Equip Corp

EMUNET is a trademark and Emulogic is a registered trademark of Emulogic, inc.
MICROPROCESSOR

DEVELOPMENT SYSTEMS

BE SURE TO VISIT US AT @ Wescon/

Buropean Distributors: Austria: Walter Rekirsch, 543 222) 235555, Denmark: Instrutek, (45 5) 611100; Prance: YREL, (33 3) 9568142; Netherlands: Software Sciences, (31 208 461331;

Sweden: Aktiv Elektronik AB, (46 8) 7390045; Switzerlan

Instrumatic AG, (41 1) 7241410; United Kingdom: MSS, (44 494) 41661, West Germany: Instrumatic Electronic GmbH, (49 89) 852063
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Editorial

Is Silicon Valley a nest of spies?

nce again, Federal agents have swooped

down and charged an American with
selling high-tech secrets to an agent of the
Soviet Bloc: in this case, details of missiles
to a Polish diplomat.

The incident points up the dangers of
cramming so much information into so
small an area—Silicon Valley, that mother
lode of semiconductors on the San Francis-
co peninsula. It also spotlights the behavior
of the daily newspapers, particularly when
they report a news story that involves what
they even now think of as a black art—an
attitude that is at once unfair, inaccurate,
and dangerous. At least one major daily has
pictured the valley as a hothouse of would-
be entrepreneurs made bitter by their failure
to achieve overnight riches and willing to
sell high-tech secrets to Eastern Bloc nations
as just another route to riches.

That is just not so. Despite the many
visions of profligate swingers eager to sell
out for big bucks, Silicon Valley is a place
very much like any other: full of hard-work-
ing people neither more nor less patriotic
than their fellow-countrymen in other
places. The only difference is the concentra-
tion there of high-tech innovators, men and
women who may work even harder than
most Americans do.

Of course, many companies need more

24

security and less trust in human virtue. Indi-
vidual companies have in fact made admira-
ble efforts to prevent thefts of industrial se-
crets by competitors, and semiconductor
makers have been working hard to stop
what occasionally seems to be an epidemic
of stolen devices.

All those involved, even peripherally, in
this industry must recognize that the United
States is caught up in a cold war and that
the sophisticated electronic systems that
guide and propel U. S. missiles, aircraft, and
tanks and that circle our planet in satellites
are not only weapons but also prizes in that
war. Every infantryman, or former infantry-
man, knows enough to take the high ground
and hold it; nowadays, that high ground is
crowded with electronic systems.

N onetheless, it is wholly irresponsible to
represent the Silicon Valley as a stand-
ing army of hot-tub freaks, sybarites, and
amateur spies looking for a connection with
the right payoff. The daily press should do a
better job of keeping itself informed about
what is happening there—even in the inter-
vals between sensational stories about bum-
bling silicon spies. And electronics compa-
nies, for their part, must redouble their ef-
forts to keep the few rotten apples from
tainting the harvest.
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AT LITTON,
UP-FRONT QUALITY IS
THE COST-EFFICIENT WAY.

The word to our people is you build
quality into the product from the very begin
ning. You can't inspect quality into a product
and remain cost efficient.

From purchasing, production, engineer-
ing and marketing, our people are dedicated
to quality production. As the standards and
criteria for new generation TWT’s, subsys-
tems, power supplies, microwave magne-
trons and solid state amplifiers, microwave
solid state oscillators, microwave backward
wave oscillators, klystrons, and crossed-
field amplifiers become more demanding,
our people will meet the challenge.

LITTON

ELECTRON TUBE DIVISION

We're committed.

Proof! We are an acknowledged world
leader in the production of these products.
In every major program we have partici-
pated in, we have committed ourselves
to on-time, on-budget, on-spec delivery.
And speaking as one of the pioneers in
the business, it's too late to change that
philosophy now!

So when you're looking for a proven,
quality oriented, innovative source for micro-
wave tubes and solid state devices, you
don't need to look very far. Look to Litton...
an old friend is ready, able and willing to
do you one more good turn.

We invite your inquiry. Please address
Litton Industries, Electron Tube Division,
960 Industrial Road, San Carlos, California
94070. Phone (415) 591-8411.
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Grayhill
push-button
switches...
tiny but
tough!

Grayhill offers a broad line of
miniature push-button switches,
characterized by a number of
important features that assure
high reliability over a long life
span. . .some units rated up to
1,000,000 operations!

Wide range of sizes,

styles, and options

As small as .250" diameter, .675"
over-all length; logic level to
UL-listed power switching; snap
action and wiping contacts or butt
contacts; momentary or alternate
action; SPST, SPDT, DPST,

and DPDT; bezel, bushing or
sub-panel mount; PC or solder
terminals; wide choice of button
colors and shapes, including
illuminated styles.

Off-the-shelf or

custom units

Standard switches are available
off-the-shelf from Grayhill or its
stocking distributors. Grayhill
also offers a superior custom
design capability, when you have
unusual circuitry, environmental
usage, Or size requirements.

For details, consult EEM or ask
Grayhill for free literature.

Grayhill

561 Hiligrove Avenue * LaGrange, lilinois 60525
(312) 354-1040
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Meetings

29th Conference on Magnetism and
Magnetic Materials, American Insti-
tute of Physics, IEEE (Fred J. Wer-
ner, Westinghouse Research and De-
velopment Center, 130 Beulah Rd.,
Pittsburgh, Pa. 15235), Pittsburgh
Hilton Hotel, Pittsburgh, Nov. 6-11.

Asilomar Conference on Circuits,
Systems and Computers, IEEE (Her-
bert E. Rauch, Lockheed 52-56/205,
3251 Hanover St., Palo Alto, Calif.
94304), Asilomar Conference Center,
Pacific Grove, Calif., Nov. 7-9.

Wescon/83—Western Electronic
Show and Convention, Electronic
Conventions Inc. (8100 Airport
Blvd.,, Los Angeles, Calif. 90045),
Moscone Center, San Francisco,
Calif., Nov. 8-11.

Productronica '83—5th International
Trade Fair for Electronics Produc-
tion, Munich Fairs and Expositions
AG (Messegelande, Box 121009, D-
8000 Munich, West Germany), Fair-
grounds, Munich, Nov. 8-12.

Interkama—9th International Con-
gress for Instrumentation and Auto-
mation, Diisseldorfer Messe GmbH
(P. O. Box 320203, D-4000 Diissel-
dorf, West Germany), Fairgrounds,
Diisseldorf, Nov. 9-15.

16th Connectors and Interconnection
Technology Symposium, Electronic
Connector Study Group Inc. (Box
167, Fort Washington, Pa. 19034),
Franklin Plaza Hotel, Philadelphia,
Pa., Nov. 14-16.

Autofact 5 Conference and Exhibi-
tion, Society of Manufacturing Engi-
neers (One SME Drive, P.O. Box
Dearborn, Mich. 48128), Cobo Hall,
Detroit, Mich., Nov. 14-17.

Paris Electronic Components Exhibi-
tion, Société de Diffusion des Sci-
ences et des Arts (20 rue Hamelin,
Paris, France 75116), North Paris
Exhibition Grounds, Nov. 14-18.

Robotic Intelligence and Productivi-
ty Conference, Wayne State Univer-
sity (Department of Electrical and
Computer Engineering, WsuU, De-

troit, Mich. 48202), wsu, Detroit,
Nov. 18-19.

Global Telecommunications Confer-
ence, IEEE (Estil Hoversten, M/A
Com Linkabit, 3033 Science Park
Rd., San Diego, Calif. 92121), Town
and Country Hotel, San Diego,
Calif., Nov. 28-Dec. 1.

Comdex/Fall '83—>5th National Fall
Conference for Independent Sales
Organizations, The Interface Group
(300 First Ave., Needham, Mass.
02194), Convention Center, Las Ve-
gas, Nev., Nov. 28-Dec. 2.

Semiconductor Interface Specialists
Conference, 1IEEE (E. H. Nicollian,
AT&T Bell Laboratories, 600 Moun-
tain Ave., Murray Hill, N. J. 07974),
Bahia Mar Hotel, Fort Lauderdale,
Fla., Dec. 1-3.

Semicon/Japan '83, Semiconductor
Equipment and Materials Institute
(625 Ellis St., Suite 212, Mountain
View, Calif. 94043), International
Trade Center, Tokyo, Dec. 1-3.

International  Electron  Devices
Meeting, IEEE (Melissa Widerkehr,
Courtesy Associates, 1629 K St.
N. W., Washington, D.C. 20006),
Washington Hilton Hotel, Washing-
ton, D. C., Dec. 5-7.

Winter Simulation Conference, IEEE,
National Bureau of Standards, et al.
(P. Saunders, A415 Administration
Bldg.,, NBS, Washington, D.C.
20234), Marriott Crystal Gateway
Hotel, Arlington, Va., Dec. 12-14.

Southcon/84—High-Technology
Electronics Conference, 1IEEE (Elec-
tronic Conventions Inc., 8110 Air-
port Blvd.,, Los Angeles, Calif.
90045), Orange County Convention
Center, Orlando, Fla., Jan. 17-19.

Seminar

Power Semiconductor  Devices
Workshop, National Bureau of Stan-
dards, IEEE (Frank Oettinger, NBS
Electron Devices Division 721,
Washington, D.C. 20234), NBS,
Gaithersburg, Md., Dec. 8.
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ANNOUNCING

flexible, eco-
nomic gate
arrays and CAD

for gate arrays and
PCBs..... developed
together to work
together.

System features?

CAU/GAI E ARHKAY

® Schematic Generation @ Editing
@ Simulation ® Auto Place and Route
@ Digitizing ® DRC and More

All at a price that’s hard to believe! Including software, prices start at
less than $20000. Let us give you a demo. Just contact us at:

ADVANCED KONTRON 630 Price Ave.
ELECTRONIC E{‘ Redwood City, CA. 94063
INSTRUMENTATION ELECTRONICS Phone: (4 15) 361-10 12

Twx: 910-378-5207

Wescon "See our WEs.JN booth #'s 1218 through 132"  Circle 27 For Literature ’
. Circle 182 For Demonstration



The most powerful product

the M68000 Family just
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development system for

became

Motorola's HDS-400™ Hardware/
Software Development Station now
allows real-time emulation of three
M68000 Family microprocessors. and
operates under four host/operating
system configurations. Many more
users can now apply the demonstrated
development efficiencies of the high-
performance HDS-400 to a broader
range of products.

Four host/operating system
configurations.

The HDS-400 Control Station
introduced last year operates with
Motorola’s EXORmacs® host over an
RS-422 serial link. It's joined now by
the new M6BKHDS400A Control
Station with an RS-232C serial link
for interface to either Motorola's
VME/10™ or a DEC VAX™ host. Both
the EXORmacs and VME/10 hosts
operate under the VERSAdos™
operating system. The VAX host can
operate under either VMS™ or UNIX™.

Choose your host: EXORmacs for
multi-user support: VME/ 10 for
integrated host/terminal operation:
VAX. with either VMS or UNIX to let
you utilize your current system. With
any of these hosts or operating
systems, the HDS-400 provides a
complete development system for the
M68000 Family of microprocessors.

Three emulator modules.

Three interchangeable emulator
modules are now available to operate
with any of the four HDS-400/host/
operating system configurations. In
addition to the 16-bit MC68000
Emulator, modules for real-time
emulation of the 8-bit MC68008 and
the 16-bit Virtual-Memory MC68010
are also available. It's the only
development system that supports all
three — the perfect match of a high-
performance development system
with the M68000 Family of high-
performance microprocessors.

You choose the HDS-400 Develop-
ment Station with complete confi-
dence that you have full compatibility
for your growth path throughout the
M68000 Family, including upgrade
to the 32-bit MC68020 in 1984. If
you're already designing with the
M68000 Family. the HDS-400 is the
ideal complement: compatibility and
growth path are powerful reasons to
choose the M68000 Family for future
product development.

Optional BSA enhances
functionality.

Each HDS-400 emulator supports
up to 16 target program breakpoints,
within four address ranges. in either
RAM or ROM. Optional incorporation
of the Real-Time Bus State Analyzer
(BSA) significantly enhances system
functionality. The BSA provides

additional complex event breakpoints
which can be specified by up to seven
events from 79 qualifier lines. It also
adds a sequential trigger mode, a
window trigger mode, and perfor-
mance histograms — powerful
debugging and monitoring utilities.

Compatibility plus flexibility.

You can do hardware development
and software debugging on the same
HDS-400 Development Station. The
system helps simplify and shorten
your product development cycle, and
reduce your development costs. It
helps you put a better product on the
market faster.

Whether you're designing with the

the most flexible.

MC68000. the MC68008. the
MC68010 or all three, the HDS-400
is the perfect complement. That's
compatibility.

Now you can support this power-
ful development station from either
of two Motorola hosts or from your
VAX host with either of two operating
systems. That's flexibility.

It's all available now. from Motorola.

Get complete information.

Check out the full set of HDS-400
features, capabilities and specifica-
tions. Send the coupon or write to
Motorola Semiconductor Products,
Inc., P.O. Box 20912, Phoenix.

AZ 85036 for data. You can call our
Product Marketing Department for
information at (602) 829-3501. For
local assistance, call your Motorola
Semiconductor sales office, author-
ized distributor or systems
representative.

DS 300 VERSAdin and VME 10 are inisdemarks of Motosola Ine
EXORBS 18 o registerrd 1radensark of Motorola e DEC VAX. and

@ MOTOROLA INC.

159ELEX110383
Name

Title

Call me: (
Company
Address
City

r-----------------1
TO: Motorola Semiconductor Products Inc., P.O. Box 20912, Phoenix. AZ 85036.

Please send me more HDS-400 information.

State ZIP
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When the FCC says
control your interference

use Spectrum'’s shielded-filtered connector:

Spectrum Control's low cost
filtered and shielded D submin-
iature connectors are effective
ways to make your computers
comply with the FCC's Electro-
magnetic Interference (EMI)
regulations.**

Spectrum Control’'s new fil-
tered and shielded D Sub-
miniature connectors provide
maximum versatility and com-
patibility while eliminating any
EMI problems. And they're far
less expensive than you might
think.

Spectrum connectors feature
a complete range of perfor-
mance options, and they're
totally adaptable for easy retro-
fitting. The design is based on
proprietory ceramic technology

of proven reliability and per-
formance, and features pro-
grammable filter positions for
unlimited versatility.

Spectrum Control itself, of-
fers you a full range of electro-
magnetic compatibility services
and products for both custom
and standard applications. For
more information call, or write
for Engineering Bulletin
27-0027-53. Write Spectrum
Control, Inc., 2185 W. Eighth
Street, Erie, PA 16505. Or call
814/455-0966, TWX 510/699-
6871. Spectrum’s filtered con-
nectors could be the low cost
solution you're looking for.

*Patent Pending

**FCC Part 15 Sub Part J VDE and Mil
STD 461 A/B

SPECTRUM CONTROL INC.

Since 1968... making technology compatible with technology.

Circle 32 on reader service card

News update

a It’s been a little more than a year
since RCA signed an agreement to
second-source Motorola’s comple-
mentary-MOS versions of its 6805
line of microcomputers and peri-
pherals [Electronics, Sept. 22, 1982,
p. 54]. RCA has yet to deliver the
parts it promised. Nonetheless, Mo-
torola must like the progress being
made because the two companies
are putting the final touches on
what RCA’s Jim George, director of
LSI product operations, calls Phase
IT of the agreement. These new pro-
visions call for RcA’s Solid State di-
vision, based in Somerville, N. J., to
team up with Motorola’s Austin,
Texas, microprocessor operation on
high-speed (4.2-megahertz) versions
of the 6805 line.

In the meantime, RCA continues
to work on its six promised parts:
three peripherals—a real-time clock,
a serial interface, and a read-only
memory—as well as a one-chip mi-
crocomputer and two microproces-
sors. The introductions are now set
for the first quarter of 1984 rather
than the third quarter of 1983, as
planned originally.

Implantations. The delay was due
in part to RCA’s lack of familiarity
with the S-micrometer process,
which demands implanted sources
and drains rather than diffused
ones. “We wanted to make sure that
the process was okay,” says George,
“and we did not want to come up
short of parts in stock.” He adds
that RCA’s problems were really no
more unusual than those that might
be encountered by any normal start-
up. Reliability testing has been fin-
ished at RCA’s plant in West Palm
Beach Garden, Fla., where the com-
pany is building up stock before the
official introductions.

As agreed, Motorola will make
the microcomputers, and RCA, the
peripherals, in a 3-um n-well C-MOS
process using polysilicon load resis-
tors. An official announcement of
the new understanding is imminent.
A spokesman in Austin says that
Motorola is “‘as happy as it can be
with the agreement.” Together, the
two companies claim more than
40% of the c-Mos logic and micro-
processor market. ~Steve Zollo
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Better News

PERFORMANCE

e 68000/68010 12.5 Mhz, no wai states

e Proprietary MMU accelerator boosts
throughput

e 256K (1Mb) dual-port RAM

RELIABILITY

e DIN 41612 pin and socket connectors

e Single board SYSTEM FOUNDATION MODULE
minimizes interconnects

* Rugged steel card cages and enclosures

EXPANDABILITY

e International standard VMEbus interface

e 512K (2Mb) RAM w/32 bit transfers

e VMEgraf ™ high resolution color graphics

e VMEcr color character display w/down-
loadable character set

e Intelligent SI0; industrial PI0 e GPIB, A/D/A

*UNIX is o trademark of Bell Laboratories
**CP/M68K is a trademark of Digital Research
“**VIRX is a trademark of Hunter and Ready
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All the best |deos of the 80’s integrated into the
fronics development system/workstation.

SOFTWARE SUPPORT

* IMON68 Debug Monitor

e UNIX" with Berkeley Enhancements

e CP/M68K"* o VRTX"** Real Time Executive

¢ High Level Languages: C, FORTRAN, PASCAL,
BASIC, COBOL

The v Drd NI ,,,,,ﬁ'

11 DEesSt INe
Ironlcs development stations are the quickest and
least expensive pathway to your end product.
They are also the most economical way to get the
edge on your competition. lronics boards,
systems, software, and accessories are

available now!

For all your VMEbus needs...Isn’t it IRONICS

l# IRONICS INCORPORATED

117 Eastern Heights Drive

| PO Box 356
thaca, NY 14850
Phone (607) 277-4060
Telex 705742
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The Powerful and Flexible

SYSTEM 720 for data acquisition/reduction

Proven Performance

System 720 earned its reputation as the fastest, most
accurate and flexible data acquisition system available. It's
used world-wide in applications where reliable
measurement of physical parameters is critical: wind
tunnels, engine test stands and power and process plants.
Flexibility Plus

Whether your application invoives reading the dynamic
response of a few strain gages or a “'log and alarm” scan of
2000 channels, System 720 can do the job because it's
flexible. A wide selection of analog multiplexers plus
transducer conditioning, digital /O capability and a full line
of computer peripherals enable you to configure the
high-performance System 720 to exactly match your
requirements.

it's Affordable

For all its features, System 720 is incredibly cost effective.
That's because it's a standard, high production system fully

integrated with computer, peripherals and complete,
ready-to-run data acquisition software. You'll avoid costly
system integration and software development tasks.

Find Out More and Compare

Before you invest in an expensive custom system, find out
more about the power and flexibility of System 720.
Compare features and costs. You may find that your custom
system is the System 720.

Our toll-free number is (800) 423-7151; in California, call
(213) 357-7151 collect.

INSTRUMENT CORPORATION

700 South Myrtle Ave., Monrovia. CA 91016
TWX 910-585-1833
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Business activity

“Trends in semiconductor and com-
ponents stocks” records
the stock market activi-
ty of a selected group of
publicly owned semicon-
ductor and components
manufacturers. The in-
dex weights the compa-
nies by size and there- g R e O
fore reflects their rela- TRENDS IN SEMICONDUCTOR AND COMPONENTS STOCKS
tive performances.
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A 1981 tax-law change that provided higher credits for research and development spending has led
to a 9% gain in R&D expenditures by electronics firms during 1982. The tax credits are
set to expire at the end of 1985, but if they are made permanent and expanded to
software R&D, spending by electronics firms could rise by 20% to 25% a year. So
‘claims a survey by Dallas management consultants Bain & Co. The survey, conducted
through a random sample of the 2,300 members of the American Electronics Association,
dealt only with percentage increases or decreases in R&D spending by AEA members
and not with the dollar amounts actually spent. Bain also found that 80% of the firms
responding would be interested in joint R&D efforts. “We recommend strongly that the
R&D tax credit be made permanent,” says AEA senior vice president Ralph Thomson.
The 1981 change granted a 25% tax credit on R&D budgets raised above those of a
previous year. The AEA believes also that “some companies refrain from participating in
R&D joint ventures due to lack of definition in Federal antitrust regulations.”

Elsewhere in the R&D world, the National Science Foundation, in its latest report on that subject,
says that industrial R&D spending rose 17% in 1981. Accounting for about 70% of all
U. S. R&D expenditures, industrial firms shelled out $52 billion in 1981, up from $44.6
billion in 1980. The NSF notes that, discounting inflation, the gain was 7%—“well
above the 5.4% average annual rate of growth registered between 1975 and 1980.”
Federal support for R&D spending increased 7% in constant dollars from 1980 to 1981,
“more than double the 2.9% average annual rate of growth” from 1975 to 1980.
Corporate spending for 1981 rose 6% in constant dollars—the first time since 1963 that
company-funded R&D grew at a lower rate than did Federally funded R&D.

Financings . . . Flexible disk-drive maker Drivetec Inc., of San Jose, Calif., raised $5 million in a
second round of equity financing. This increases its total financing to $8

million . . . Inference Corp., of Los Angeles, Calif., secured $750,000 in its first round
of venture-capital financing. The firm, founded in 1979, plans to market artificial-
intelligence software products. ~Robert J. Kozma
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Business activity

The accompanying charts illustrate
the level of business activity in new
orders, shipments, inventories, and
unfilled orders of U.S. manufactur-
ers of electronic components, com-
munication equipment, and instru-
mentation from January or August
1982 to August 1983. The monthly
indexes for U. S, production of elec-
tronic equipment and components,
as well as the U. S. economic indi-
cators for the electronics industries
and for the economy as a whole,
will next appear in the Dec. 1 issue.
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mix
masters

Analog and Digital

on one chip. Only
Harris has the
winning
combination.

Harris. For years, your competitive
edge. Offering a full spectrum of
high-performance analog and digital
standard, semicustom and custom
circuits.

Now Harris puts analog and digital
functions together on one piece of
silicon. And your custom and
semicustom ICs will never be the
same.

Integrate analog, digital, RAM,
ROM and microprocessor core for
any operating environment. Low
power. Low current. Low voltage.
High voltage. Even rad hard.
Everything on the same chip.

L B e §

In full custom circuits, combine
VLS| processing with analog func-
tions, or mix bipolar and CMOS
technology, to achieve maximum
performance in @ minimum size.

For semicustom circuits, use
Harris’ computer-routable digital
cell library with predefined Harris
analog building blocks for fast
turnaround.

No matter which way you g0,
you're headed for state-of-the-art.
In high-reliability satellite and com-
munications equipment. In low-
power medical and battery-power
systems. In high-voltage applica-
tions. In rad hard military systems.
And more.

Set in just about any package you
can think of, and screened to com-
mercial, 883B, Class S, or your own
special requirements.

No doubt about it, if you're build-
ing @ semicustom or custom circuit,
turn to the mix masters. Harris.

We've got all combinations
covered.

== :
Make Harris your mix master.

| |
| |
| For more information, fill out and I
| mail this coupon to: Harris Custom |
| Integrated Circuits Division, P.O. Box |
| 883, MS 53-170, Melbourne, Florida

: 32901. Or call (305) 729-5681.
|

|

|

{

|

| am interested in an analog/digital
mix for: E11

Semicustom circuits
Full custom circuits

| NAME

COMPANY
ADDRESS
ary

|

|

|

|

|

|

|

]

]

|

TME |
!

|

|

|

|

STATE e :
|

!

PHONE
It

VYHSIC Technology on the Horizon
Harris Semiconductor Sector: Analog -

Bipolar Digital - CMOS Digital -
Gallium Arsenide - Semicustom - Custom

Harris Technology
... Your Competitive Edge

) HARRIS
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Kontron KDS

The Ultra-productive

Multifunction
Development System

Producing the next wave of smart products isn't
enough. You've got to be first! To be first and
stay there you need a development system that
makes your designers more efficient, a system
that speeds up the time-consuming task of devel-
oping and integrating hardware and software.

The ultra-productive environment you need is
available now in the KDS. Kontron’s field-proven
CPU, mass storage, slave in-circuit emulation and
logic analysis capabilities are perfectly blended

in this user-configurable, ergonomically designed
workstation. The KDS solution starts with stack-
able, card-configurable modules that may be
located wherever convenient. Add the detached
keyboard and adjustable CRT, and a truly pro-
ductive working environment emerges. You can
tilt, swivel, raise or lower the CRT to suit your
viewing angle. The detached keyboard gives you
control over all systems and the ability to display
all functions on the extra-large (15-inch), easy-to-
read screen. Two 5%" floppy disk drives are incor-
porated in the CPU; an optional 10 Mbyte hard
disk plugs in if you need it. Software, emulation
and logic analysis are fully integrated.

You have complete control over up to four KSE
slave emulators and one KSA logic analyzer.
Emulation support is available for most popular
8- and 16-bit chips. You can select the 32-, 48-
and 64-channel logic analyzer (to 100 MHz) that
suits your needs for timing and state analysis.

KDS comes complete with all the applications
software you need. Editors, linkers and assem-
blers are provided for assembly language pro-
gramming and for use with Pascal compilers.
Software developed on other Kontron systems
can be ported to the KDS via an RS-232 link.
Industry-standard operating systems* make KDS
even more versatile, opening the door to third
party software and many new applications. Find
out how much more the KDS Multifunction
Development System can do for you. Write for
a demonstration, or call 1-800-EMULATE.

ADVANCED g ‘ KONTRON
nsTROMENTARON §E AN ELECTRONICS

In the United States: In Europe:

KONTRON ELECTRONICS Kontron Messtechnik GmbH
630 Price Avenue Breslauer Strause 2
Redwood City, CA 94063 8057 Eching West Germany
TWX: (910) 328-7202; (910) 378-5207 (0 89) 319011

(800) EMULATE; (800) 227-8834 Telex: 05 22 122

in Callfomla:

(213) 641-7200; (415) 361-1012

"See our WESCON booth #'s 1218-1321"

*CP/M is a registered trademark of Digital Research. Inc
‘UNIX is a trademarked product of Bell Laboratories
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Small EE-PROM chunks
slated for Motorola
microcomputers

Storage Technology
to market
German laser printer

DEC’s personal computer
get translater card for
instrumentation systems

Plug-in printer
being shipped
for pagers

Electronics/November 3, 1983
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A little electrically erasable programmable read-only memory goes a long
way—or so hopes Motorola Inc. This month, Motorola’s Microprocessor
division, in Austin, Texas, announces a strategy to place small amounts
of EE-PROM on its 8-bit MC6805 microcomputers. Motorola believes
that as little as (say) 15 bytes could suffice for a number of device-
tailoring functions or as security ‘“combination locks.” This EE-PROM
could handle slight changes to on-chip software either to personalize
systems for market niches or to update aging equipment in the field. First
silicon is due in March 1984 for Motorola’s MC6805K2: 128 bytes of EE-
PROM will be coupled to 2-K bytes of mask ROM. Later in the year,
Motorola will pack some EE-PROM with 3-K bytes of ultraviolet-
light—erasable PROM in the MC68705K3, destined for system prototypes.
Motorola says as much as 40% of the 8-bit microcomputer market will
in the long term eventually use small chunks of EE-PROM.

Having dropped its own laser-printer development work late in 1982,
Storage Technology Corp. has now elected to market in the U. S. a unit
manufactured by Siemens AG, Munich, West Germany. Storage
Technology’s $195,000 model 6100 laser-printing subsystem—which its
Documation Inc. subsidiary, in Palm Bay, Fla., is handling—will bow at
this week’s Data Processing Managers Association show, in Baltimore.
Delivery starts in January. The IBM-compatible 103-page/min printer
uses a cold-fusing agent to fix print to paper. This cuts cold start-up
times to 12 minutes from up to 60 minutes for systems that use hot
fusing, Storage Technology says. Meanwhile, NCR Corp., of Dayton,
Ohio, has also signed with Siemens to market a similar system with its
mainframe equipment.

The Rainbow 100, Digital Equipment Corp.’s only personal computer to
gain significant customer acceptance, will soon try to crack the growing
market for data-acquisition and instrumentation systems built around
personal computers. The move is tied to a translater card that allows
Rainbow to run a family of analog and digital input/output boards sold
by Data Translation Inc., Marlboro, Mass., the translater’s developer.
Currently, a translater is available only for the IBM Personal Computer
[Electronics, March 24, p.93). The new translater card, slated for
December delivery and selling for about $250, connects the Maynard.,
Mass., company’s Rainbow by means of a cable to an external box
housing any combination of Data Translation’s seven boards.

Though radio pagers with built-in printers are said to be under
development at several firms, Motorola Inc., a major pager maker, does
not believe they are what the market wants. Instead, its Paging Products
division, Fort Lauderdale, Fla., has begun shipping to selected customers
a version of its alphanumeric-display Optrx pager that comes with a
detachable thermal printer. The 15-0z, 638-by-5%%-by-2Y4-in. printer is
plugged into the pager’s recharging unit only when the pager is left
unattended—for example, at an office overnight. The printer spits out a
2-in.-wide paper record of incoming messages of up to 80 characters
each. Motorola says it built the system at the request of an unnamed
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large pager customer who wanted printout capability but not a built-in
unit’s extra size and weight. Motorola is expected to offer the printer,
made by IXO Inc., Culver City, Calif., as an Optrx peripheral possibly
late in the first quarter of next year.

Compaq Computer unveils Compaq Computer Corp., of Houston, a maker of lower-cost, software-
- . compatible versions of the IBM Personal Computer, has unwrapped a
hard-disk lookalike of version of International Business Machines Corp.’s hard-disk machine,
Personal Computer XT the Personal Computer XT. At $4,995, the portable Compagq Plus will sell
for about $750 less, says Compaq president Rod Canion. For its 10-
megabyte Winchester store, it uses a 3%4-in. disk made by Rodime plc, of
Glenrothes, Scotland, rather than IBM’s 5V4-in. unit. The 16-bit machine
also has a 5%-in. 360-kilobyte floppy disk, 128-K bytes of random-
access-memory, a 9-in. screen, MS-DOS 2.0 operating system, and Basic
programming language. Compagq also announced a $2,500 10-megabyte

hard disk for current Compaq owners.

Synchronized cassette Users of business application software who find the documentation
. o unclear or downright puzzling can turn to a new simulation package that
and floppy-disk train will train them to use it. Called Fastrain by its developer, Electronic
software users Protection Devices, Waltham, Mass., the system simulates the operation
of any of several popular programs, including WordStar, Multiplan, and
dBase II, as well as the Microsoft Basic programming language. The
$498 price buys an audio cassette that plays instructions, a floppy disk
with software for one program, and an interface with the 1BM, Kaypro,
Osborne, Commodore, or Texas Instruments personal computer. Visual
cues, including error corrections, are displayed on the computer’s screen.
A proprietary drive mechanism, as well as a nonstandard tape material,
synchronizes the cassette to the floppy disk.

Du Pont to develop Some 200 scientists and engineers will staff a new semiconductor-
. . packaging research and development facility that Du Pont Co. will open
packaging technologies at by early 1985. In Research Triangle Park, near Raleigh, N. C., the 200-
Research Triangle Park acre complex will be used to develop new ceramics and polymers for
multilayer IC packages with 400 to 500 leads, says Charles Arrington, its
director designate. In coming years, the facility will include a
manufacturing line for IC packages, a market that Arrington predicts will
climb to $10 billion a year by 1990. Du Pont now sells more than $750
million a year worth of products to the electronics industries and expects

this sum to double in the next five years.

Addenda Bull Peripherals, a subsidiary of the French computer giant Compagnie
des Machines Bull, will be doing advanced product development at the
Sunnyvale, Calif., headquarters of its U.S. marketing arm, Cynthia
Peripheral Corp. Starting with half a dozen technical and marketing
people, the office will define drive and printer products for U.S.
markets. . . . The National Computer Graphics Association, in
Fairfax, Va., has endorsed the Graphical Kernel System (GKS), a
proposed software standard for two-dimensional computer graphics. GKS
has already been adopted by the International Standards Organization
and is close to adoption by the American National Standards Institute.
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MICRO
POWER
SYSTEMS

New A/D

and D/A Converters

Design in the

World’s most

popular A/D...the MP574.

Replaces ADS74, uP

compatible, com-

plete 12-bit A/D with reference and clock.

Improved Version of Original 574

The MP574 is a complete 12-bit successive approx-
imation A/D with tri-state output buffers for direct
interface to 8, 12, and 16-bit microprocessor buses.
The MP574 is implemented with two advanced
bipolar and CMOS LSI chips resulting in maximum
performance at lowest cost. A proprietary decoded
12 bit DAC provides increased accuracy, lower drift
and reduced noise over the converter's operating
range. The device is offered in all temperature
ranges, including MIL-STD-883. Other features
include:

e Fast conversion (25usec)

Fast bus access time (150 ns)

Guaranteed linearity over temperature

Precision reference for long term stability

Low gain error tempco

MP7622, uP Compatible, 12-bit DAC

The MP7622 is the first 12-bit ultra stable (non-
trimmed) monolithic double buffered multiplying
DAC with a flexible interface to microprocessor
buses. The MP7622 incorporates ultra stable thin film
resistors and unique bit decoding techniques
yielding non-trimmed 12-bit accuracy with excellent
stability over temperature and time. Other features
include:

Linearity tempco 0.1 typ./0.2 max ppm/°C

Gain error tempco 0.5 typ./1.0 max ppm/°C
Linearity stability 0.01 typ., 0.05 LSB/year

Lowest glitch and fast settling time (500 ns)
Lowest output capacitance (25/50 pF)

Lowest sensitivity to amplifier offset (330 uV/mV)
Minimum digital feedthrough

True four quadrant multiplication (AC or DC)
Low power consumption (8 mW, typ.)

World’s Smallest, Complete, 13-bit DAC

The MP8526 is a complete 13-bit bipolar (both +/-
output voltages) DAC with +5 and +10 volts full
scales. No external elements are required and LCC
packaging with MIL-STD-883 is available. The
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MP8526 is implemented with an advanced decoded
CMOS DAC and a bipolar linear chip. The precision,
laser trimmed on the chip scaling and offset resistors
provide very tight zero and full
scales. Twelve, 14, and 16-bit
versions are also available with
unipolar or bipolar outputs and
with any input coding and out-
put full scales. Other features
include:

e Gain error 0.1% max (0.04 typ.)

Bipolar offset 0.05% max (0.02 typ.)

Linearity over temperature +1/2 LSB (13-bit)
Differential linearity over temp +1/4 LSB (14-bit)
Settling time 5us

MPS also has 6-bit through 18-bit DACs, high speed,
high precision op amps, and precision voltage ref-
erences for your DAC system. All parts are immediately
available with MIL-STD-883B processing, as well as
standard can, plastic, and ceramic packaging. All
parts available in die form. For complete details,
sample parts, catalogs, and prices, call your local rep/
distributor, or send coupon, or call MPS Marketing
direct: ask for Bob Smith, (408) 727-5350, ext. 245.

MICRO 3100 Alfred Street
POWER Santa Clara, CA 95050
SYSTEMS (408) 727-5350

= " o o e e e 0 ED ED SR ED S0 G0 G0 D ED G G0 G D D G G G G @5 G e .

To: Micro Power Systems, 3100 Alfred St., Santa Clara, CA 95050 |
1

O Send Data Sheets O MP574 O MP7622 O MP8526

O Send Short Form Catalog £110383

Application: _

Name
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Company

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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| Address
1

1
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Whatever your requirements, the DESKTOP GENERATION™offers the solution—whether it's for you
or your customers. It's the only family of desktops to open up the worlds of technical and industrial
automation, data processing, information management and personal automation.

With a range of capability, power and functionality that far exceeds that of the most popular
personal computers, the IBM PC family.

THE WIDEST RANGE OF COMPATIBILITY

For example, take operating systems.

The DESKTOP GENERATION's dual architecture (based on a Data General microECLIPSE™
processor and an 8086) permits it to run 5 operating systems. And it can run two
y concurrently.

It accepts both popular micro-based operating systems (CP/M-86, MS-DOS) as
well as three of Data General’s widely-used operating systems (AOS, RDOS,
MP/AQOS).

And, as a technical/scientific workstation, the DESKTOP GENERATION is

powerful enough to run software packages for almost any application you or your
customers might have in mind. Including those for mechanical and electrical engineering,
architectural drafting and analysis, real time control, project _ i'
which are compatible with its PC. Period. X _!!/~
THE BEST COLOR GRAPHICS . / .

Or, take graphics resolution. _!

It offers more disc (30 MB maximum disc storage). Plus a 15 MB cartridge tape for fast backup
which that other PC doesn't have. And Data General has a greater choice of peripherals and
options, including mouse, tablet, ten-color plotter, monochrome printer, graphical kernal system

management, or anything else.
The DESKTOP GENERATION has eight times the resolution of the leading personal computer:
(GKS) software, and IEEE-488 interface.

Moreover, the DESKTOP GENERA. ION is compatible with
640 x 240 versus 160 x 100. With a palette of 4096 colors versus a limit of only 16.
WIDEST RANGE OF GROWTH OPTIONS
! /! With snap-on modules and user installable features. The ability to grow
E 3

everything in the Data General line: from the NOVA, to the
microNOVA®, to the ECLIPSE®and entire 32-bit MV family.

The leading personal computer vendor has no other products

THE WIDEST RANGE OF MEMORY AND PERIPHERALS

The DESKTOP GENERATION has three times the memory expansion (up to 2 MB) versus 640 KB on

their PC.
In summary, the DESKTOP GENERATION offers you a full product line.
. . your stand-alone system into a full network with a range of
communications products. And the ability to take your single-user

workstation and turn it into a multi-terminal system.

BEST PRICE
p; Best of all, you get this for a price that's comparable to that of the most
oy A popular personal computers.

£ o3 And, as a bonus, you get a support system that includes a choice of 16
service plans. Plus the only online software update service available for desktop systems.
CELL NOW
To get more information on the DESKTOP GENERATION family, call this toll-free number:
1-800-554-4343, Operator 09.
Or send us this coupon today:

DESKTOP GENERATION is a trademark ol Data General Corporation
CP/M.86 and MS-DOS are reqistered trad ks of Digital R h Inc. and Microsoft Corp. . respectively. Copyright 1983 © Data G 1 Corp . Westboro, MA
e ¥ N N N B N B B & N B N N N N _§N_ _§N __§N_ ;N ;|

Data General, M.S. F134, 4400 Computer Drive, Westboro, MA 01580.
\I'm an JOEM ([OEnd User
I'm interested in:
\ Industrial automation [J System software [J Application software

\C
AN

[J Small business systems [J Graphics [J Other. e

- _Title_
_ S _ Telephone R
- 7. iState ‘j ;p
¢»Data GGeneral
a Generation ahead
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METALLIZED POLYPROPYLENE
CAPACITORS BY THOMSON

FOR HEAVY CURRENTS.
There’s no two ways about it

For LCC, quality is all that counts :

PMS capacitors combine the outstanding dielectric properties of polypropylene
with the fact that polyester readily takes a metallic coating ; this gives them a
remarkable ability to cope with current and power.

Self-healing PMS capacitors, subjected to exacting checks during manufacture,
are a must for high-energy circuit designers.

® Capacity range : from 10nF to 3.3,F

® Rated voltages : Ug.: from 160V to 400V, Ug.: from 100V,
to 220V,

e du/dt : from 50 to 180V/us

® RMS current : from 0.3 to 13A, "

THE TRUE MEANING OF QUALITY

THOMSON
@’ COMPONENTS

THOMSON-CSF LCC-CICE CIE COMPOSANTS ELECTRONIQUES CAPACITORS DEPARTMENT
Eaport Marketing Av du Coforel Prat - Sant Aponare 21100 Dyon Te! (801 718122 Teles TCSF 204 780 F

THOMSON-CSF COMPONENTS SUBSIDIARIES USA SWEDEN
THOMSON-CSF COMPONENTS THOMSON-CSF - KOMPONENTER

GERMANY WEST CORPORATION ET ELEKTRONROR AB’

THOMSON-CSF BAUELEMENTE GmbH
MUNCHEN Tel 49 8978790

AUSTRIA

THOMSON-CSF ELEKTRONISCHE
ANLAGEN GmbH

WIEN Te (43 2229462482

BELGIUM
THOMSON SA - NV
BRUXELLES Tel (37) 2 648 64 85

BRAZIL

THOMSON.-CSF COMPONENTES
DO BRASH Lrdo

SAO PAULO Tel 455111542 47 22

CANADA
THOMSON-CSF CANADA L1d/Ltee
OTTAWA Tel 11 613) 236 36 28
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COMPONENTES ELECTRONICOS § A.
SANT JOAN DESP  BARCELONA

Tel (34)337330 1

MADRID Tel {34)1.419 8% 37

CANOGA PARK Tel [h 213887 10 10
FAR EAST ASIA

THOMSON-CSF FAR-EAST Lid
KOWLOON HONG KONG

Te 1852 372196 82

ITALY
THOMSON-CSF COMPONENTI S p A.
MILANO Tet (39 260737 61

JAPAN
THOMSON JAPAN KK
TOKYO Tel 181 3 264 8346

THE NETHERLANDS
THOMSON $A - NV
S GRAVENWOER Tel 131 1623 D600

UK. : AND IRELAND
THOMSON-CSF COMPONENTS
AND MATERIALS Ltd
BASINGSTO L€ Tol (44] 256 29 155
SOUTHEAST ASIA
THOMSON-CSF SEA Ps Lid
SINGAPORE Tel! (651 295 3124

STOCKHOLM Tel {46) 822 SB1S
AGENTS AND DISTRIBUTORS

DENMARK
SCANSUPPLY
COPENMAGEN 1 [45)181 50 90

FINLAND
OY TOP COMPONENTS AB
HELSINKI Tel {356) 075 04 14

NORWAY

TAHONIC A'S

OSLO Te 147121816 10
SWITZERLAND

MODULATOR SA

BERN (HEBEFELD To! (41 3159 22 22
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Significant developments in technology and business

IBM moves to lock up
office market as it
puts 370 on the desk

by Marilyn A. Harris, New York bureau

PC link to system's power is
made possible by placing whole
instruction set on a single card
and devising software hookup

Making a strong move to burnish its
image among customers as the pater-
nal presence that will lead confused
office planners out of a computer
wilderness, International Business
Machines Corp. has proffered an
armful of new products that could
make its long-awaited introduction
of a home computer seem like
peanuts.

IBM, in effect, surrounded the of-
fice-automation market late last
month when it introduced more than
a half dozen systems, including an
addition to the 3270 family, the PC
3270, that displays up to seven win-
dows and costs $5,200, some $2,000
less than Apple’s Lisa. Also, owners
of 3279 color display terminals can
now have PCs, too, with an attach-
ment that costs $1,950. And pro-
grams that permit documents to be
exchanged among several IBM office
systems were also introduced.

But perhaps the star of the new-
comers is the PC XT/370, a personal
computer that in effect reduces a
System/370 to desktop size.

The XT/370 is a PC that can
transparently access and manipulate
programs, services, and data previ-
ously available only to one of the
370-class computers running virtual-

machine, conversational-monitor-sys-
tem (VM/CMSs) applications. The first
of these mainframes, which now in-
clude the 4300 series of midrange
systems and the 308X giants, was in-
troduced a decade ‘ago. VM/CMS,
written for those machines, is often
called IBM’s best time-sharing operat-
ing system.

The impetus for the XT/370, ac-
cording to Frank Moss, manager of
communication and distributed sys-
tems at IBM’s Thomas J. Watson Re-
search Center, was twofold: IBM’s
Endicott, N. Y., laboratory was able
to put the full instruction set for the
System 370 onto a card; and a team
under Moss in Yorktown Heights,
N.Y., led by senior manager and re-
searcher Barry Goldstein, forged a
software link between the PC and the
370 at the operating-system level.

Traffic cop. Goldstein expanded
the virtual-memory concept to create
what he calls a “virtual-service” ana-
log. That is, much as the operating
system in a virtual-memory setup or-
chestrates a call to disk storage when
the required data is not in main
memory, the operating-system kernel
he wrote for the PC’s Intel 8088 pro-

cessor decides whether a request,
say, for access to a minifile or a
printer can be serviced locally or
needs the host. Acting as a filter for
the personal computer’s resident op-
erating system, it directs the request
(see figure).

Along with the 8088 and 256-K
bytes of system memory that come
with the standard PC XT, the XT/
370 includes three new circuit cards.
One includes the 370 instruction set
and permits the machine to execute
370-compatible programs; it includes
a Motorola MC68000 and two cus-
tom IBM microprocessors. The sec-
ond card plugs in an extra 512-K
bytes of memory to run VM/CMS ap-
plications.

The third card provides the con-
nection for the 3277 coaxial cable
that links the machine to the host
through a 3274 display control unit.
The XT/370 can also communicate
with a host over a phone line
through an RS-232-C port but in this
mode acts only as a dumb terminal.
Linked to a 3274 controller that is
remotely connected to the host, how-
ever, it performs fully.

“We’ve taken a smart uniprocess-

| TERMINAL I
SYSTEM/370

HOST

WORK STATION
(1BM PC XT/370)

A >(1

Quiet filter. A key to IBM's new PC XT/370is
the way the virtual-service interface acts as a
filter between the PC's operating system and
that of a host System/370. '
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ing system—the PC—and made it
multiprocessing and multitasking,
transparent to the user. It meant un-
locking the interfaces simply and di-
rectly and hooking them into the vir-
tual-service concept,” says Moss. In
the final product, the resulting spe-
cial-purpose operating system, the
CP88, takes the form of a diskette
application program, loaded initially
in a simple 20-minute operation.

Once in the system, the virtual-
service interface creeps into both the
PC and the host and nudges the pPC-
DOS operating system aside, says
Goldstein. “PC-DOS is interrupt-driv-
en,” he explains. The new operating
system “steals the interrupt and in-
serts itself between the request and
PC-DOS,” assuming command of the
PC and handling multitasking de-
mands and also sending to the host
requests for high-level services like
laser printers.

Speed, power. “What you get
[with the XT/370] is nowhere near
as powerful as a full 370, which sup-
ports some 400 users,” points out
Moss. “But it approximates what
each user sharing a 370 would get”
in processing speed and power.

The experience has helped direct
IBM’s systems research, asserts Moss.
“We know that an intelligent work
station should include coprocessors,
interconnect to a host, and give the
user a friendly, functional interface—
like the 3270’s window feature.”

The next step, he says, is to con-
nect heterogenous systems without
having to replicate the host in the
small machine. “But it’s going to
take time till we know what the end
user will ultimately want or need.”

! Computers

Transputer groomed
for fifth generation

The first shot in the global war over
the next generation of computer ar-
chitectures is about to be fired by the
Brits. Next month Inmos Ltd., of
Bristol, UK, will unveil a product
designed for parallel architectures:
the transputer, which is a reduced-
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instruction mainframe on a chip.

Inmos is a latecomer to the micro-
processor market. To leapfrog the
dominant U.S. companies, it needs
something different. And the trans-
puter—the T424—is just that: a
fifth-generation building block. Its
name, a contraction of transistor
computer, reflects the company’s be-
lief that it will become as ubiquitous
as the transistor.

High levels. Inmos will describe
the new unit, a very high-perfor-
mance 32-bit microprocessor that ex-
ecutes no fewer than 10 million in-
structions a second, at Wescon (see
p. 169). The transputer directly exe-
cutes the company’s Occam high-lev-
el language, developed to support
concurrent processing [Electronics,

Occam’s razor action

Occam, aimed specifically at con-
current processing, works by split-
ting any computational task into
self-contained sequential pro-
cesses and enforcing strict disci-
pline on data interchange among
processes. The communications
channel, for instance, must always
be specified, and all communica-
tions among processes are syn-
chronous. The transputer directly
executes Occam's limited instruc-
tion set; there is no machine
code. -K. 8.

Nov. 30, 1982, p. 89], and will sup-
port other high-level languages as
compilers are developed.

The transputer chip, 45 square
millimeters, houses about 250,000 de-
vices. Engineered in the company’s
complementary-MOS polycide process
to 2-micrometer design rules, it con-
sumes a mere 0.9 watt and ticks
along at 5 megahertz.

A 10-MIPS central processing unit
takes a lot of feeding, so Inmos has
provided more than 4-K of static ran-
dom-access memory on chip, with a
bandwidth of 80 megabytes a second.
Perhaps even more striking is the
CPU’s communications capability,
both on and off the chip, mounted in
an 84-pin leadless chip-carrier. This

maximizes data-transfer rates and
minimizes board area. A 32-bit mul-
tiplexed interface port can address 4
gigabytes of main memory and trans-
fer data at 25 megabytes/s.

An 8-bit multiplexed port, with a
block-transfer rate of 4 megabytes/s,
can be used to access disk memory
and other peripherals. Four dedicat-
ed ports handle communication with
up to four other transputers—an im-
portant feature. Each of these ports
has a full duplex data-transfer rate of
1.5 megabytes/s.

The company’s choice of packag-
ing and output configurations is the
clue to the T424’s target market.
Used alone or in pairs, the trans-
puter could pack the performance of
a large mainframe into a desktop
work station. Arrays of transputers
used as system building blocks could
provide orders-of-magnitude perfor-
mance improvements over main-
frames of the present generation.

Other products, now in the pipe-
line—a 16-bit version and trans-
puters configured as high-perfor-
mance graphics or disk controllers—
will take Inmos into different mar-
kets. These are standard parts, but
the company can play many other
tunes on its transputer, including
custom versions.

Similar parts. Inmos is not the
first to disclose plans for 32-bit mi-
croprocessors: AT&T Western Elec-
tric and Hewlett-Packard have the
Bellmac 32 and the MCS 111, respec-
tively, while Intel has the 432 and
NCR, the NCR-200. Most other big-
league chip and computer companies
plan similar parts—DEC, for exam-
ple, has just unveiled its Microvax 1
[Electronics, Oct. 20, p. 47]. Inmos is
not even alone in optimizing its unit
for a high-level language, like Oc-
cam: the Bellmac 32 is optimized for
C, the 432 for object-oriented pro-
gramming languages, like Ada.

Inmos believes that two things set
the transputer apart: the very high
communications bandwidth on and
off the chip, with dedicated channels
for hooking arrays of transputers to-
gether, and the direct execution of
Occam. Only Western Digital—
whose p machine executes p-code,
the intermediate code for UCSD Pas-

Electronics/November 3, 1983



cal—is moving in this direction.

The input/output ports for com-
municating with other transputer-
based units permit highly parallel
processors to be built from arrays of
transputers hooked together and thus
provide the architectural underpin-
nings for Inmos’s fifth-generation
strategy. These programmable 1/0
ports are the hardware embodiment
of Occam’s Channel.

The transputer will also support
all high-level languages. Compilers
will gradually be made available for
the important ones. Inmos says that
first silicon is not scheduled until
late 1984. -Kevin Smith

Medical

Microwaves scan
images inside body

Two astrophysicists have developed a
medical imaging technique that scans
the interior of the human body in
much the same way as high-frequen-
cy radio waves scan space to pin-
point heavenly bodies. Called Safes-
can, the technique could replace con-
ventional X rays, computerized-axi-
al-tomography (CAT) scanners, and
the newly arrived nuclear-magnetic-
resonance (NMR) system for three-
dimensional imaging, its inventors
believe.

Safescan generates 3-d images by
collecting and processing microwaves
reradiated from the body of a patient
exposed to them at 10 milliwatts per
square centimeter for 0.01 second in-
side a 6-foot-high chamber. “The ra-
dio-frequency exposure is totally safe
and equal to only one tenth the leak-
age allowed from microwave ovens
by the Food and Drug Administra-
tion,” says Jeffrey B. Pearce, presi-
dent and cofounder of Holographics
Inc., in Boulder, Colo.

Pearce and his co-inventor, James
W. Warwick, are radio astronomers
who have experiments on board Voy-
agers I and II to detect radio emis-
sions from the atmospheres of Jupi-
ter, Saturn, Uranus, and Neptune.
Casting about for ways to exploit
their expertise in manipulating low-
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level radio signals, they decided to
try them for noninvasive medical
examinations.

Having completed the engineering
research and much of the body-imag-
ing software development with an en-
gineering model, Holographics is
now attempting to raise $1 million,
so it can complete its first full-scale
prototype within a year. Pearce
hopes to raise an extra $3 million to
finish five other prototypes, to be
tested in hospital research centers.

Once on the market, the system
will cost between $500,000 and
$750,000, he estimates. At that price,
the company believes, Safescan could
quickly capture anywhere from 5%
to 10% of the total medical-imaging
business, which now runs to $4.1 bil-
lion a year worldwide.

Intended to yield a hologram of
the body’s entire interior in one ex-
posure, the system beams radio
waves between 700 megahertz and
1.3 gigahertz onto a human body,
whose atoms absorb energy and rera-
diate the same frequency in all direc-
tions within picoseconds. Signals are
collected by an array of 22,000 tiny
dipole antennas, amplified, and digi-
tized for processing by the computer,
which deconvolves them in an opera-
tion akin to matrix inversion.

To create the hologram, the decon-
volved signals are compared in phase
and amplitude and then summed to
obtain “voxels” (volume picture ele-

DETECTOR

SCATTERING
(MICROSCAN)

Body and poles. Safescan system gives ho-
lographic view when body’s atoms absorb
radio waves and reradiate them to 22,000
antennas for collection and processing.

ments for 3-d images), a process that
involves so much data and such an
intricate program that a minicomput-
er working with a slave floating-
point processor takes about 30 min-
utes to complete it.

A gigabyte of memory is required
to store a full body image so that it
can be displayed on a screen with a
resolution of 0.1 millimeter. Dis-
played in color or monochrome, im-
ages of any part of the body—such
as the heart—can be called up from
the memory for viewing on a stereo-
optic video display employing two
cathode-ray tubes. During this ex-
amination, doctors may rotate these
3-d images and from a series of expo-
sures observe the body’s organs actu-
ally functioning.

Nonionizing. Unlike conventional
X rays (two-dimensional imaging)
and CAT scanners (3-d imaging),
Safescan carries no danger of expo-
sure to the ionizing effects of electro-
magnetic waves, Pearce maintains. It
uses nonionizing frequencies at a
very low power level.

NMR—Iike Safescan—creates 3-d
images of patients by reradiation of
energy from nonionizing waves. But
Pearce believes that NMR’s high
cost—about $1.5 million to $2 mil-
lion for equipment alone—and the
problem of shielding against the
magnetics may take some of the lus-
ter off the technique, which is start-
ing to gain popularity.

With Safescan, a copper screen
can handle the shielding. Also,
Pearce points out, the system oper-
ates in a radio frequency containing
little natural or manmade interfer-
ence and thus can run at lower pow-
er and “still get high signal-to-noise
ratios.” -J. Robert Lineback

Fiber optics

RCA diode keys
lightwave local net

The widespread commercialization of
fiber-optic local networks may be
several years off, but wealthier cus-
tomers—like the U.S. Govern-
ment—are already preparing the
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roadbed for these high-capacity data
highways. The keys to the rarefied
nets are their laser-diode transmit-
ters, and RCA Corp. has incorporated
one of its star performers, now in
production, into a prototype local
network that is expected to go to
market next year.

The network can deliver data to as
many as 100 users at 200 to 500
megabits a second, over links as long
as 1 kilometer. What drives the net-
work is an 8-by-8-mil diode, 4 mils
thick, that is specified to deliver 40
milliwatts into the net’s multimode
graded-index fiber.

Called cDH-LOC (for constricted
double-heterojunction large optical
cavity), it was put into production
just two months ago, three years af-
ter it was first described. RCA’s new
new-products division, in Lancaster,
Pa,, is selling it for $1,500.

The diode’s specs beat those of its
competitors by a factor of two, crows
Michael Ettenberg, the head of op-
toelectronics research at RCA’s David
Sarnoff Research Center, in Prince-
ton, N.J. Within a year, an opti-
mized version that more than triples
peak output power (see “‘Laser diode
picks up more power™) will also be
in production, Ettenberg adds.

Biased right. The prototype net
that gets a boost from the CDH-LOC
is fast and powerful, but so are other
fiber-optic nets. What distinguishes
RCA’s net from the others is the way
the laser is biased and stabilized. To
avoid having repeatedly to bring the
laser to the biased condition—over
its lasing threshold—within the de-
sired 2 to 5 nanoseconds, most sys-
tems leave it in the biased state. But
the continuous background light of-
ten obscures actual signals.

Laser diode picks up more power

Even as the original constricted double-heterojunction large optical cavity laser
diode moves off RCA’s production line and into a prototype local network (see
story), inventor Dan Botez and his colleagues at the David Sarnoff Research
Center, Princeton, N. J., have more than tripled CDH-LOC's light output.

Like the earlier version, the new diode consists of five layers of gallium
aluminum arsenide grown by liquid-phase epitaxy atop a GaAs substrate.
Curving the active regions makes for a stable yet large light spot and thus a low
lasing threshold and high power. The new diode manages to have even better
current confinement than the earlier one because of a p-type zinc channel that
has been diffused into the n-type cap (see figure). The channel brings the
current closer to the light spot, explains Botez, so that less spills over into the

nonlasing area.

Compared with the production version, the new diode’s lasing threshold
drops from 100 milliamperes to 50, and its electrical-to-optical efficiency is
boosted from 10% to 35%. In experiments, the laser stays stable, at up to 100

mW, in a 50% duty cycle in a single spatial mode. ~M. A. H.
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To improve on this system, re-
searcher David Patterson developed
one that takes the control signal
from the local node, biases the laser,
transmits the data, and shuts the la-
ser off. Yet the on-off setup affects
the stabilization of the laser’s operat-
ing point; moreover, normal aging
takes its toll on its slope and bias
point. So Patterson used off-the-shelf
complementary-MOS logic chips to
devise a compensatory refresh circuit
located in the transmitter section at
each node.

The circuit, activated by a button
during routine maintenance, brings
the transmitter off line for a few mil-
liseconds and presents the diode with
the desired absolute values for the
threshold and peak points of light
output. A ramping function sets the
operating current to these points.
The prototype net has run with four
terminals, and an optical-disk record-
er will be hooked in this quarter,
Ettenberg says. Government custom-
ers will be getting a demonstration
by year-end. —Marilyn A. Harris

:Charge-coupled devices

Electron-holes outdo
antiblooming drains

Texas Instruments Inc. believes it
has a solution to the blooming prob-
lem in charge-coupled devices with a
new technique that draws positive
“holes’ up from the chip’s substrate,
traps them in a simple polysilicon
gate, and then recombines them with
unwanted electrons. The act of elec-
tron-hole recombination generates a
photon, which is dissipated as back-
ground charge and heat through the
crystal lattice.

In ccDs used as imagers for cam-
eras, the blooming phenomenon—re-
sulting from an overflow of signal
charges from one brightly illuminat-
ed cell into neighboring cells—can
distort pictures of very bright spots.
To eliminate the electron overflow,
many CCD sensors have drain struc-
tures beside each sensing element to
siphon off extra charges. The drains,
however, consume up to 30% of a
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The 74F784 8-bit Serial Multiplier
with Adder/Subtractor

performed with minimal chip count.
The 74F784 is particularly useful in high-

Welcome to the sixth part in our new
12-part series on FAST," Fairchild Advanced SN S8 SRS
Schottky TTL. _—Es = speed digital filtering or butterfly networks
Our high-speed, low-power 74F784 e ) in Fast Fourier Transforms.
- —— = No matter how you figure it, you can’t
beat the 74F784 from FAST.

combines the functions of our F384 n x 8-bit S
e g o0 adder/ F rom P or [lﬂl ]d’ M E For samples and additional information
contact Fairchild Digital Products Division,

subtractor in one chip. )
_ It features two's complement multi- )
plication and is cascadable to any number FAIRCHILD Marketing Department, 333 Western Avenue,
YT — South Portland, ME 04106.
Next issue, next part.

of bits. Signal processing applications
requiring an S=B function can now be
FAST (Fairchild Advanced Schottky TT1.)is a trademark of Fairchild Camera and Instrument Corporation for Digital Products. Fairchild Camera and Instrument Corporation.
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Nipped in the bud. Tl saves space in its CCD image
sensor by incorporating the antiblooming drain struc-
tures in the sensing area of its 250,000-mil2 chip.

mm strip of polysilicon—are
placed only in the imaging
area, explains Jaroslav Hyn-
ecek, senior staff member in
the laboratories and inven-
tor of the technique. The an-
tiblooming gate’s entire area
is optically active.
Antiblooming drains and
associated barriers beside
each imaging cell can easily
take up 6 pm, ‘“of which
half is optically dead,” notes
Hynecek, also inventor of
virtual-phase technology
[Electronics, Jan. 27, 1982,
p. 39]. One alternative is to
bury drains under the ele-
ment, carrying off overflow

chip’s active photomicrograph re-
gion, reducing image resolution.

TI incorporates these gate struc-
tures in a 200,000-square-mil CCD-
array sensor, which is in turn the
basis of a solid-state television cam-
era built by the company’s Central
Research Laboratories, in Dallas.
Consisting only of five small circuit
boards, the camera was developed so
that TI might better understand sys-
tem demands on solid-state sensors,
says Harold H. Hosack, director of
the laboratories’ CCD imagers and
camera project.

No overlap. Unlike multiple-phase
CCDs, the virtual-phase devices in the
camera have no overlapping elec-
trodes, which ensures higher produc-
tion yields of large arrays with tight-
ly packed sensors. Teaming the virtu-
al-phase process with the space-sav-
ing antiblooming gates, the lab has
produced a standard-size TV-camera
sensor with twice as many charge-
collecting elements per horizontal
line as most other CCDs.

The n-channel MOS part contains
an array of 488 by 780 picture ele-
ments, each measuring 11.5 by 27
micrometers. Half of the pixels (244
by 780) are a standard imaging area
measuring 11 millimeters diagonally.
The rest are coated with an opaque
aluminum shield and function as an
analog buffer memory between the
imaging area and output registers.

A total of 244 antiblooming
gates—formed from a 3-pm-by-8.8-
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charges vertically. Hynecek
believes, though, that this option
could result in signal loss in the long-
er-wavelength spectrum, mostly gen-
erated under the element.

Attracting positive holes from
both p-type dopant substrate regions
and channel stops along sides of CCD
cells, the TI antiblooming gate oper-
ates with a clock that sequentially
controls positive and negative poten-
tials to the gate. A negative potential
attracts positive-charged holes to the
oxide-silicon interface.

The holes are then trapped there
until a positive potential is applied to
the gate, so that electrons from the
active area move to the interface and
recombine with the holes. The anti-
blooming thresholds can be set by
the clock amplitude and the magni-
tude of the positive potential applied
to the gate. -J. Robert Lineback

Software

Local-net package
serves all masters

If the brass ring in local networking
continues to go to system software
that serves more than one kind of
microcomputer—as it does today, de-
spite expert predictions that this
must change—then SofTech Inc.’s
new Liaison package is surely a pow-
erful entry in the game. Developed
by the company’s Microsystems sub-
sidiary, in San Diego, Liaison is a
software family of networking prod-
ucts that cut through the jumble of
dissimilar hardware by adapting the
company’s widely used p-System (see
“P as in portable,” below).

The p-System’s portable object
code, which takes a form common to
most microprocessors, is Liaison’s
underpinning, says C. A. (Al) Irvine,
vice president for engineering. “The
key is media independence,” he says.
“The normal p-System benefits are
magnified by the ease with which in-
formation and software can be
shipped around a local network.”
That feature has excited potential us-
ers who have seen a preview. “The
response,” says Irvine, “has been ex-
cellent,” particularly since many
kinds of existing computers can be
mixed with new ones in a network.

SofTech’s working premise in put-
ting together the new package was
that no one family of products, even

P as in portable

SofTech Inc.'s p-System, operating and application software written seven
years ago specifically to bridge differences among microcomputers, has a
head start as the basis for local networking. Its portability, or universality, stems
from its p-code, the company's term for the object code common to all
microcomputers. “P" stands for pseudomachine, a hypothetical, idealized
computer that executes this machine-independent object code. For example,
the p-System compiles, or translates, application programs written in Pascal,
Fortran-77, or Basic into the code appropriate for the target machine. The trick
is to provide an emulator, a program in the target computer’s native code.
When an application program runs, the emulator executes the p-code, and the
target computer never knows. The firm boasts that the p-System runs not only
the 10 top-selling microcomputers but almost 100 others, too. —~Larry Waller
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The 74F547 Decoder/Demultiplexer
with Address Latches and Acknowledge.

Welcome to the seventh part in our new
12-part series on FAST;* Fairchild Advanced
Schottky TTL.

The 74F547is functionally the same as
our 74F548 (Part 5inthis FAST series), but
has address latches included for added

write input signal when the enables are active.
The 74F547 is ideal for chip select decod-
ing where multiple chip selects must be
generated and where address space must be
allocated conservatively.
Latchon to the acknowledged leader:

versatility. 74F547 from FAST.
[t features maximum address or enable to B For samples and additional information,
output speed of 12ns and a low power spec of EAIRCHILD Icv([mtact'Fai rchild Digital Products Division,
pe———_]
A (raxirur). Theretaiscrension s Marletng Depriment, £33 Western v
edge output that responds to either aread or Next issue, next part.

FAST (Fairchild Advanced Schottky TTL) is a trademark of Fairchild Camera and Instrument Corporation for Digital Products. Fairchild Camera and Instrument Corporation.
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Current sensing

resistors for @

multi-range instruments.

Non-inductive precision
resistors for power
switching circuits.
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Caddock’s Type 1787
Current Shunt
Resistor Networks.

Absolute resistance tolerances of 0.25%,
0.1%, 0.05% and 0.02% make these 2, 3-
and 4-decade current shunt resistor net-
works the ideal replacement for expen-
sive, bulky discrete resistors.

16 standard models are now available.
The basic network design provides a series
total resistance of 1000a , 1000 , 100 and
10 . Other standard models provide com-
monly used variations of this basic design.

For Type 1787 data, circle Number221

CADDOCK Re

problems acros

High stability resistors for
very-high voltage control
and measurement circuits.

Caddock’s Type MG
High Voltage Resistors.

High voltage probes and control circuits
make wide use of Type MG resistors for
precision high voltage regulation and
high voltage measurements.

Long-term stability — plus proven
reliability — have also made these pre-
cision resistors first choice in communica-
tions satellite voltage control circuits.

For Type MG data, circle Number 222

Caddock’s Type MS
Power Film Resistors.

Caddock’s patented Non-Inductive
Design in power ratings from 2 watts to
15 watts assures minimum voltage tran-
sients in all types of power switching
circuits.

High stability Micronox® resistance
films operate to +275°C and years-long
load-life tests demonstrate extended-life
stability better than 0.05% per 1000 hours.

For Type MS data, circle Number223.

100 Megohms in a
miniature package.

o

Caddock’s Type MK
Precision Film Resistors.

Precision values to 100 Megohms in a
miniature CK 06 case make the Type MK
ideal for low current designs.

These non-inductive resistors find wide
application in high-impedance analog
circuitry.

For Type MK data, circle Number 224

Off-the-shelf precision
decade voltage dividers.

|8 -} “hoe!n
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Caddock’s Type 1776
Precision Decade
Resistor Voltage Dividers.

When used as a 10 Megohm input volt-
age divider, the Type 1776 family can pro-
vide high accuracy voltage division in
ratios of 10:1, 100:1 and 10,000:1.

Type 1776 Precision Decade Resistor
Voltage Dividers are now available in 25
standard models with ratio TCs from
50 ppm/°C to 5 ppm/°C. Caddock’s laser
production techniques keep OEM quantity
prices low, too.

For Type 1776 data, circle Number 225

3 Technology
sistor s the hoard! @&

Resistor pairs and quads
with very low ratio TC.

= e

T914 Precision Resistor
Networks.

Ratio tolerances to +0.01%, ratio TCs
of 2, 5 or 10 ppm/°C and ratio stability
within 0.01% at full load for 2000 hours
provide exceptional stability in precision
analog circuits.

Both pairs and quads have isolated
resistors of equal value. Standard resis-
tance values are 5 kn to 1 Megohm and
custom variations with unequal values
are available.

For Type T912 and T914 data, circle
Number 226

For your copy of the 20th Edition of the Caddock General Catalog that provides complete data and
specifications on over 150 models of these outstanding ‘problem solving’ resistors, just call or write to -

Caddock Electronics, Inc., 1717 Chicago Ave., Riverside, Calif. 92507 ¢ Phone: (714) 788-1700 ¢ TWX: 910-322-6108

HIGH PERFORMANCE FILM RESISTORS
Circle 54 on reader service card
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News briefs

Transaction processor nearly triples throughput

Swelling volumes of transactions processed by the biggest customers of
Tandem Corp.'s NonStop System |l strained even its highly elastic limits, so
Tandem has introduced a transaction processor with throughputs two to
almost three times higher. The 32-bit four-board NonStop TXP is modularly
expandable and fault-tolerant, just like the NonStop Il. It owes its higher
throughputs to an architecture that accommodates 64-, 32-, and dual 16-bit
operations yet is compatible with its 16-bit predecessor.

Honeywell gets the S1000, NEC gets markets

Users of Honeywell Inc.’s large, top-end DPS 88 computers will have an
upward migration path to higher-level machines developed by Japan's NEC
Corp. under an agreement the two firms have reached in principle. Instead of
developing a higher-performance successor to the DPS 88, Minneapolis-
based Honeywell will get distribution and manufacturing rights to NEC's more
powerful S1000 system and large follow-on computing systems. The $4.3
million S1000 is now one of the highest-performance large general-purpose
computing systems available, with a rating of about 15 million to 54 million
instructions per second. NEC will gain access to new markets through

Honeywell's distribution channels.

from powerhouse IBM Corp., can
meet the disparate needs of the local-
network marketplace. “That is very
conspicuous to us, so we determined
to create a means for sharing hard-
ware resources among a community
of users.” The result is an open net-
work in which all specifications will
be made available, to encourage soft-
ware and hardware vendors to devel-
op products for it.

Services first. Right away—along
with the first application packages,
for shared access to disk and printer
peripherals—Liaison will provide a
set of operating-system services for
networking. These services include
development tools for users to write
programs for locating the nodes in
the network and for establishing con-
nections. These tools, says SofTech,
support point-to-point communica-
tions and verify that messages have
been received. The fundamental level
of networking is the sockets in each
computer node. One Liaison develop-
ment package lets programmers per-
sonalize communications links in
minute detail.

Liaison will first be adapted to the
Omninet network, and others will
follow—to say nothing of many ap-
plication packages scheduled for re-
lease early next year. P-System pack-
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ages already exist for most personal
computers; to hook them up to a
specific network, only an input/out-
put adaptation is needed. SofTech it-
self will be coming out with such
products and encourages others to
do the same. Prices for the family
have not been set. -Larry Waller

Prolog compiler due
for microcomputers

Growth of the logic-programming
language Prolog has been stalled by
a scarcity of affordable tools—espe-
cially a compiler, needed for writing
microcomputer software. This lag
could soon end if a start-up Los An-
geles company, Silogic Inc., reaches
its goal: putting out the first full-
fledged Prolog compiler for micro-
computers as a standard package by
mid-1984.

Few software authorities doubt
that interest in the Prolog program-
ming language, invented in Europe
in the early 1970s, is now building
up to the blast-off point [Electronics,
Oct. 6, p. 110]. Prolog’s power and
high-level nature let it manipulate
symbolic data bases in a simple way
that is ideal for such artificial-intelli-

CADDOCK Micronox
Film Resistors are
specially constructed
to deliver uitra-high
stability through
harsh environmental
conditions.

=
we M~ g4
To achieve "oy
exceptional
performance

through extreme

operating conditions,
Caddock High Perfor-
mance Film Resistors
are produced by firing
Micronox® resistance
films onto ceramic core
materials at tempera-
tures above + 1400°F.

The result is a family of rugged, uitra-
reliable resistors that have demonstrated a
unique combination of performance capabil-
ities in such demanding applications as ‘down-
hole’ oil-well instrumentation, deep-space
exploration systems and electric locomotive
power switching circuits.

This harsh environment performance is
available from Caddock in five resistor types:
*» Type MS Non-Inductive Power Film
Resistors.

s Type MG Non-Inductive Precision High
Voltage Resistors.

e Type MM High Temperature Precision
Film Resistors.

e Type MP Chassis-Mounted Power Film
Resistors.

e Type MK Radial-Lead Precision Film
Resistors.

To learn how Caddock’s advanced film
resistor technology can solve your toughest
resistor problems, call or write to our main
offices in Riverside, California. We'll respond
by sending you a copy of
our latest General Catalog
and any additional data
you need to help you select
the Caddock High Perfor-
mance Film Resistors that
can improve your product’s
performance.

CADDOCK

ELECTRONICS. INCORPORATED

1717 Chicago Ave., Riverside, California 92507
Phone (714) 788-1700 « TWX: 910-332-6108
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TO PAY FOR A

MAJOR PRODUCT

ADVANTAGE !

Include a Microbuifer in the component you make. It's the
printer interface that perfectly completes any system, adds to
its value. Because it allows users to print and process
simultaneously. No more waiting for the printer to finish
before they can access the computer again: No more lost
data due to incompatible or non-existing handshake. In fact,
Microbuffer technology can assist in any system that is tied
to slow peripherals.

Building in a Microbuffer is such a minor price to pay for
such a major product advantage, we wonder why everybody
didn't do it a long time ago.

We would like the opportunity to present the Microbuffer
printer buffer advantage to you more thoroughly. Give us
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gence applications as expert systems
(see p. 132). Japanese researchers
have underscored Prolog’s potential
usefulness by picking it as the base
language for their fifth-generation
computer.

Silogic’s compiler, now working in
prototype, is running on a Motorola
68000-based microcomputer at a
speed of about 17 klips. A measure-
ment peculiar to Prolog, each klips,
for thousand logical inferences per
second, represents procedure calls
equivalent to hundreds of the com-
moner operations per second. The
only other compiler written in Pro-
log runs on the Digital Equipment
Corp. 2060 at 43,000 klips and re-
quires 256 kilowords of memory
space. Silogic’s compiler needs only
100 kilowords.

High hopes. The principals of Silo-
gic, high in the penthouse of a sky-
scraper in the mid-Wilshire section
of Los Angeles, are far from bashful:
“We intend to be the dominant fac-
tor in Prolog,” vows president Kam-
ran Parsaye. The firm is on its way

to having what he calls “already, the
most complete family of Prolog soft-
ware anywhere.”

Silogic has also assembled a lineup
of computer hardware and software
experts closely identified with Pro-
log. David Warren, a co-developer of
the DEC 2060 compiler in the mid-
1970s and recently at Stanford Re-
search Institute, is the most notable
among them. It has not yet been de-
cided whether or not he will devote
| full time to Silogic, but he is commit-

ted to specific compiler projects.
Also on board is D. Stott Parker,
an authority on data bases and a fac-
ulty member at the University of
California, Los Angeles. Parsaye,
too, has taught at various universities
in Southern California.
| Silogic’s compiler emphasizes por-
| tability, compactness, high-speed exe-
cution, and efficient memory use, the
company claims. Its core consists of
low-level support for Prolog’s in-
struction set, which executes com-
’ piled procedures and provides memo-
ry and file management. Written
largely in Prolog itself, the core can
l be tuned to particular target comput-
ers. Silogic believes that speeds of 50
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Digital Signal Processing:
Texas Instruments brings it down
to earth by getting it off the ground.

o Ultrahigh speed, precision, econ-  ® Easy implementation of high- ® Application design help from TI
omy of TI’s new TMS320 Pro- throughput, realtime applications, includes a series of intensive semi-
cessor will spur widespread use of such as speech processing, is nars on digital signal processing

digital signal processing (Page 2). achieved with TMS320 (Page 3). (Page 4). P




One-chip
16/32-bit

The processing speed of a bit-slice-
based computer. In a single, 40-pin
package. That’s the new TMS320
Processor from Texas Instruments.
Making digital signal processing
(DSP) feasible anywhere, anytime.
For example, the lineman’s ad-
vanced testing unit shown here.
Only a concept now, it could be a
reality tomorrow. The new TMS320
would enable the unit to process a
staggering amount of data. Permit
portability. Assure reliability. And al-
low quick programming changes for
performing a wide variety of analyses
to diagnose trouble, even up the pole.

5,000,000

instructions per second

This incredible performance is
achieved through TI's modified Har-
vard architecture. It allows the
TMS320 to fetch one instruction
while executing another. In a typical
application, more than 90% of all

instructions are executed in a 200-ns
cycle by the TMS32010 version.

32-bit precision

While the TMS32010 accepts 16-

bit inputs and has a 16-bit output, its
32-bit arithmetic logic unit (ALU)
and accumulator carries all of the
arithmetic functions to 32 places. The
ALU also features a 16-bit X 16-bit
parallel multiplier that can form a
32-bit product in 200 ns.

Large on-chip memory

Data memory is supplied by 288 bytes
of random-access memory.

Enough to hold the data needed to
perform a 64-point complex fast
Fourier transform (FFT) while main-
taining system-linkage variables and
constants for other functions.

4 Low-cost digital signal processor, TI's
TMS320 is the inexpensive, single-chip alter-
native to multichip bit-slice systems and
custom VLSI devices now used to process sig-
nals digitally. TMS320 speed and economy
will open unlimited design opportunities for
DSP such as the portable telecommunica-
tions circuit tester shown here conceptually.




economy. 200-ns cycle. TT’s new
processor makes DSP practical.

Highlights from a discussion with Thomas W.
Parks and G. Sidney Burris, Professors, Depart-
ment of Electrical Engineering, Rice University.

Q. In your opinion, why has digital sig-
nal processing rather suddenly become
practical and economical?

A. Well, digital signal processing has
been possible for some years. We've had
computers and bit-slice approaches that
could do the job, but these were cumber-
some, expensive, and consumed lots of
power. One major factor accelerating the
implementation of digital signal pro-
cessing is the onward thrust of the elec-
tronic components industry.

The continued development of VLSI
devices, by packing more and more cir-
cuitry on chip, has shrunk processor size
dramatically. Throughput rates and ar-
chitectures have also been improved
enormously so that complex algorithms
can be computed with incredible speed

Digital Signal Processing:
Comingof Age

and reduced power consumption.

Of course, the development of these
extremely efficient algorithms has con-
tributed greatly to wider use.

Q. What do you consider the most out-
standing advantages of DSP?

A. Digital signal processing provides

the flexibility, precision, and speed re-
quired to execute increasingly sophisti-
cated signal processing.

For example, spectrum analysis is fre-
quently integral to signal processing, but
for years there were no efficient, high-
resolution methods to implement it.
Now that VLSI digital signal processors
can speed through the fast Fourier trans-
form algorithm, such analyses are great-
ly simplified at a feasible cost.

Digital processing eliminates most
voltage, temperature, drift, and noise
problems associated with analog tech-
niques. Digital filters can reliably meet
tough specifications on magnitude and
phase that would be difficult, or impossi-
ble, for analog filters to meet.

Q. What new applications do you see
for DSP in the near future?

A. We are seeing digital technology
applied to signal processing in image,
seismic, and speech processing as

well as in telecommunications, instru-
mentation, and high-speed control. In
the near term—say, five to ten years—it
is probable that we'll see digital signal
processors becoming ubiquitous in the
home, office, and factory. ®

Full development support
In-depth support for the TMS320
consists of a host-independent devel-
opment system, as well as software
that can be run on a variety of host
computers. An evaluation module,
macro assembler/linker, simulator,
and full in-circuit emulation are now
available.

Choice of three

The TMS320M 10 microcomputer is
designed for applications where up to
3K bytes of program memory are
mask-programmed into the read-only

memory (ROM), expandable with
up to eight kilobytes of total program
memory (5K bytes off chip at full
speed).

The TMS32010, a microprocessor
without on-chip ROM, addresses up
to 8K bytes of off-chip program mem-
ory at full speed.

A military version, SM]32010JDL,
is available processed to the require-
ments of MIL-STD-883B.

There’s much more to learn about
the TMS320 family. For our brochure,
return the coupon on the following
page. B

TMS320 processors

excel at realtime
applications.

Because of their high-speed numeric
capability, the new TMS320 pro-
cessors can be used for realtime com-
putations in many applications:
Telecommunications. Instrumenta-
tion. Voice recognition and syn-
thesis. Image processing. High-speed
process control.

The TMS320 family can handle
all the signal processing for spectrum
analysis: Autocorrelation, window-
ing, and FFT—performing a 64-
complex point FFT in only 580 ps!

Image enhancement, pattern rec-
ognition, and data compression are

DATA IN

New TMS32010 simplifies
spectrum analysis

all possible with TMS320 processors.
They can extract features, then
perform a template comparison to
achieve optical character recognition.
The efficient TMS320 devices can
also be used to build high-speed
modems having rates up to 9600 baud.

| o B

CHARACTERS lwul Il FEATURE TEMPLATE
ON A PAGE EXTRACTION

|
DECISION
mlm]
4

New TMS32010 enhances
image processing

With full-speed memory expansion
capability, the TMS320 DSP

family can be used in
'J

many other applications. m

See buck page for move mfrmatiom.



Learn how to desi

on Wit

At a nearby, two-day T1 seminar.

You can become thoroughly familiar
with the ground rules of digital signal
processing. And learn when and
how to apply TI's remarkable new
TMS320 processors. Conveniently
and economically.

Two-day DSP/TMS320 seminars
are being held by TI at selected lo-
cations around the country (see

schedule at right). Developed in con-

Texas Instruments Incorporated P.O. Box 401560
Dallas, Texas 75240
[ Please send me more information on TI's 16/32-bit TMS320 Digital

junction with recognized DSP au-
thorities, the seminars will present
the basics of DSP theory and cover
in detail the flexible modified Har-
vard architecture of the TMS320. A
full morning will be spent studying
practical applications of DSP—an in-
tensive review reinforced by in-depth
demonstrations.

In order to gain the most from the

Signal Processor. PRI SPRO43EC300C
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TITLE
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ADDRESS I

CITY STATE ZiP :

AREA CODE TELEPHONE EXT. {

©1983 T1 27-5088 I

seminar, you need to have knowl-
edge of, or experience with, micro-
processors and/or programming.

Included in the $395.00 cost of
the two-day seminar are all study ma-
terials—user’s guide, manuals, note-
book—Ilunch each day, and a
reception. A special package includ-
ing a TMS320 Evaluation Module
is also available for $995.00.

Call (713) 879-2001 to enroll in
the seminar most convenient for
you, or for more information.

TEXAS INSTRUMENTS

Digital Signal Processing Seminars
October 11-12 DALLAS
October 18-19 SAN FRANCISCO
October 25-26 LOS ANGELES
November 1-2 CHICAGO

November 8-9 WASHINGTON, D.C.
November 15-16 BOSTON

{i’
TEXAS
INSTRUMENTS

Creating useful products
and services for you.
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klips and beyond can be reached.

The firm has Prolog interpreters
for sale and reports so much interest
that it is hard put to keep up. Now
available are interpreters for DEC’s
minicomputers, for the 68000 with
AT&T Bell Laboratories’ Unix operat-
ing system, and for the Zilog Z80
with CP/M.

A tool in the final stages of devel-
opment is an English-like language
for simple interaction with Prolog
data bases. EASE (for essential and
simple English), a conversational sys-
tem that answers questions and gives
explanations, will be ready early next
year. —Larry Waller

Packaging

National cuts cost
of array to 2¢/pin

National Semiconductor Corp. has
developed a way to build pin-grid
arrays with a projected materials
cost of 2¢ a pin, down from the cur-
rent high of 9¢. Based on chip-on-
board technology, the PGA is for
multilayered ceramic boards. The
method will be described in San
Francisco at Wescon/83 (Nov. 8-11)
by Matt Penry, section head for ad-
vanced packaging in Santa Clara,
Calif.

The thermal resistance of the first
low-cost PGA types will not be as
good as the ceramic version’s 35°C
per watt. Instead, their figure will be
an estimated 50°C/Ww, acceptable for
a low-cost complementary-MOS gate
array, which is to be the first prod-
uct in the new package. A copper
backplane can be added to the small
pc board to decrease the package’s
thermal resistance to about 20°C/w.
Adding a radiator and some air flow
could lower this value to 5° to 10°C/
w. Penry says that National expects
to come up with a package as reli-
able as its present plastic DIPs.

To fabricate a low-cost PGA, Na-
tional’s engineers first etch, drill, and
plate small printed-circuit boards
with a chip’s wiring pattern. In the
next step, a chip is die- and wire-
bonded to the board. Then the die
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Now,
Even Faster
Troubleshooting

Field service is easier when you have general purpose troubleshooting tools
that let you isolate problems quickly. Huntron has expanded the capacity of its
Switcher, a companion interface for the Tracker™. With the Switcher 410 you
can troubleshoot circuit boards to the component level in-circuit and power-off.

The Switcher 410 offers 40 pin-select switches for pin-by-pin comparisons of
the clipped ICs or edge connectors. Signals from both the board being tested
and a known good board are routed to either the Tracker or, for power-on
troubleshooting, to another piece of equipment.

See the Tracker at WESCON. If you plan to attend WESCON, stop by
Huntron's booth (1147-1149) to see the Tracker, the Switcher 410 and another
exciting new addition to our line of troubleshooting equipment.

To find out more about the Switcher 410 and Huntron's Tracker, call us anytime
from 8 AM to 5 PM, Pacific Coast Time: Toll Free 1-800-426-9265. In
Washington state, (206) 743-3171.

(<IN TCR@IMN]

Huntron Instruments, Inc.

15123 Highway 99 North

Lynnwood, Wa 98036
Circle 61 on reader service card

The magazine
youtre reading now
could be your own.

Drop off the routing list. Get your own fresh, unclipped copy mailed
to your home or office. Turn to the subscription card in the back of
the magazine. If somebody has beat you to it, write: Electronics,
P.O. Box 430, Hightstown, N.J. 08520.
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LED-design

problems?

we have

the solution

LIGHT DISTRIBUTION PATTERN
CR12R (ORANGE RED)

E3LE

We built LED-dies on ceramic-substrates,
encapsulated them and now we got for
you components which can be easily
mounted on all tracers, layers, sockets or
pins without any special tools. They are
stackable in both directions and by puttin
a reflector over them you can create c?l
shapes of bright and uniform displays by
yourself. Ideal for use with automatic inser-
tion-machines and vator-phase-soldering.
With a max. hight of 0,06 inch the parts fit
easily in membrane keyboards.

Representatives wanted

ELCOS GMBH - KOENIGSBERGER STR. 18
8068 PFAFFENHOFEN - WEST GERMANY

62 Circle 62 on reader service card

Electronics review

and its wires are covered with a blob
of epoxy of the same type as is used
in molded dual in-line packages. Fi-
nally, pins are inserted and soldered
into the board.

Penry adds that an alternative to
National’s approach could be a
molded-plastic PGA, a method at
least one connector company is try-
ing and that is expected to yield an
estimated cost of 0.3¢/pin if success-
ful. But National, with seven years of
experience with chip-on-board con-
sumer modules, decided it was easier

Consumer

Games fan the demand
for video-disk players

After years of disappointing sales in
consumer and industrial markets,
companies that supply laser-based
optical video-disk players are sudden-
ly having to cope with a big surge in
demand.

“We’re overwhelmed with orders,”
declares Robert J. Moes, director of
marketing for optical video-disk sys-
tems at North American Philips
Corp., in New York. With order
rates in recent months sometimes av-
eraging 5,000 units a week, Moes
says that Philips is scurrying to step
up production capacity but expects
back orders to persist “‘definitely out
through the first quarter of next
year.” Much the same is happening
at other manufacturers.

This sudden flood of orders comes
not from consumers or the industrial
training market but from the ailing
coin-operated video-game industry.
The overnight success of Dragon’s
Lair, the first interactive video-disk
arcade game to hit the U. S. market,
has game makers hoping it will stim-
ulate sagging sales to game arcades.

The new disk-based games offer
movie-like color animation, some-
times with computer-graphic over-
lays—novelties that game players
cannot now get in home systems. Six
to a dozen arcade-game makers were
expected to show new video-disk-
-based coin-operated units at New
Orleans’ International Exposition of
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Capacitor Casebook: SMPS
Pm having reliability prob
lems in my SMPS circuits.
Would cooler

capacitors help

Staying cool is usually a good idea, for you as well as capacitors.

Better performance and longer life are the likely result in both
cases.

Let's assume you've correctly identified the
problem and that cooler capacitors would indeed
upgrade reliability. -~

So how do you get cooler capacitors? "

In theory, you simply choose those with ~ O~ o
the lowest ESR values. = .

Low ESR means less dissipated power. Less dissipated power 50
means lower operating temperatures. Lower oper ating temperatures
mean higher reliability.

ESR (m@)

— COMpetitor
== um RIFA PHE 420

In practice, however, SMPS designers have learned that low ESR '8 3
claims are not invariably all they seem to be. Claims to provide A H o
capacitors with the lowest ESR values are best evaluated in the light 3 456810

of the manufacturer's experience and reputation.

RIFA polypropylene pulse capacitors, for example, offer some of
the lowest ESR values on the market. Advanced connection techno-
logy, up-to-date manufacturing methods and stringent quality control
mean that when RIFA claims a low ESR value, you can be sure
that's what you'll get. Any SMPS designers who've ever suffered from
bad con nections will know this doesn't go for all polypropylenes on
the market.

And with electrolytic input and output capacitors, choosing the
lowest initial ESR can prove to be a major error it stability is lacking.

So for cooler capacitors, by all means look for the lowest ESR
values. But take a good look at the manufacturer’'s reputation at the
same time.

Typical values at 100 kHz shown for PHE
420 (dotted line) and a typical compelitor

Smoothing level assumed that only ESR
determines the impedance]
A R (E A

AN ANNANS

Impedance 1absolute valuel

.'.‘_’-‘—‘"::RM
L

4 —»
000 h 2000h bme
Comparison of RIFA electrolyt
capacitors and typical competitors

Is there really any benefitto

]
——

capacitors

RIFA AB, 5-163 81 STOCKHOLM, SWEDEN,
PHONE (08)752 25 00, TELEX 13690 ELRIFA S

-
ERICSSON 2
RIFA s & member of the Encsson Group

SMPS designersindealing
with a full-range capacitor
manufacturer?

As one of the world's few genuine full-range capacitor
manufacturers, we'd be the first to admit we're biased.

However, we'll try to be objective as well as brief.

in SMPS circuits, the optimum solution often calls for
several different types and values of capacitor.

Also in SMPS, perhaps more than in other circuits, de-
signers tend to put large numbers of capacitors in parallel
to achieve a certain level of performance.

In both cases, an impartia! full-range capacitor manufac-
turer might be able to suggest a total solution based on a
ditferent mix of capacitors or dielectrics — one using fewer
capacitors and producing a better overall performance.

A limited-range manufacturer offers a solution to part of
a circuit.

A full-range manufacturer can look for the total optimum
solution.

@ Wescon

Electronic Show and Convention
November 8-11/San Francisco. Califorma

If you want to discuss

these or other
capacitors, see us at
Wescon 83, Booth
2407. We willbe
there with product
specialists covering
our entirerange.

® Electrolytic capacitors longhfe low ESR and high stabibity
1
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® RFlcapacitors resinimpregnated paper
dielectnic for AC-mains operation

® DPulse capacitors polypropylene
dielectric and high dUdt capability

[o 4;1
Lyl 4

i} 1
1

i\f‘*" T

® Llectrolytic capacitors longlife
low ESR and high stabihty

USA WORLD PRODUCTS INC., P O BOX 517, SONOMA CA 95476. PHONE (707)996-5201/2/3. TELEX 171715,

kCK1 (83312) A-E
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The $995 component
testing marvel!

Now you can accurately measure passive components for L,
R, C, G and even D with the 252 line of digital bridges from ESI

You'll get true impedance measurements with a basic accu-
racy of 0.25%. Choose from test frequencies of 1 kHz or 120 Hz,
auto-ranging, and capacitance ranges up to 20,000 uF. Each
model has 32 digits of display and the option of battery power.

For help with your testing problems, call Steve Blum today.
(Price valid through 6-30-83 )

(800) 547-1863

Electro Scientific Industries, Inc. Portland, Oregon

N - -
A 4

Circle 64 on reader service card

SUPERMICRO
TECHNOLOGY

For Sale

Complete COMPUTER SYSTEM, based
on MC68000, or Component Boards
available. Proven technology, Versabus
based.

C.P.U.-MC68000, 256KB RAM, 68451

MMU, 3 Ports

Communications—Intelligent interface for
8 RS232C devices, 16KB on-board RAM.

Memory—512KB RAM. Plug-compatible
with exormacs running versados.

Disk—intelligent interface for priam drives,
16KB on-board RAM.
Software Drivers available for UNIX®,
IDRIS. Boards also available for purchase in
limited quantities.
DAVID COMPUTERS INCORPORATED
dAVlD 133 Manitou Drive, Kitchener, Ontario
N2C 1L4 (519) 893-2700
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Games and Music, Oct. 27-30.

As many as two dozen game mak-
ers have disk-based machines at
some stage of development, and sev-
eral are moving into production. But
the collective rush to market has left
manufacturers temporarily unable to
meet demand.

At Cinematronics Inc.—the El Ca-
jun, Calif., manufacturer of Dragon’s
Lair—marketing director Thomas
Campbell says that the limited avail-
ability of disk players from supplier
Pioneer Video Inc. has been delaying
production. About 5,300 units of the
game were shipped between June and
the end of September, filling about
half the company’s orders.

Severe shortfall. At Chicago’s Bal-
ly Manufacturing Corp., the largest
arcade-game maker, a spokesman de-
scribes the disk-player shortage as
*“very severe.” Bally’s supplier, Hita-
chi Ltd., is providing only about a
third of the laser-based industrial
units Bally would like to have for
production runs on Astron Belt, its
first disk-based offering, first shipped
in October. (Hitachi also manufac-
tures a lower-priced capacitance-elec-
tronic-disk, or CED, player for the
U. S. consumer market.)

Player manufacturers expect only
a temporary crunch as the present
market players adjust their produc-
tion capacity and new suppliers ap-
pear. All the action to date has cen-
tered on laser-based players that pro-
vide the interactivity the arcade-
game makers need. RCA Corp. is
hoping to penetrate the game busi-
ness with a new programmable ran-
dom-access version of its CED player,
which hit the market in August.

Even if the disk-based arcade
games should prove to be only a
short-lived fad, some video-disk sup-
pliers agree that the business could
spark the overall market. “A lot of
the techniques they [the game mak-
ers] are developing can be applied to
the consumer and institutional area,”
notes Robert P. Mueller, vice presi-
dent of video communications for
Sony Communications Products Co.,
in Park Ridge, N.J. “There’s no
question that there will be some fall-
out that could help stimulate sales in
other areas.” -Wesley R. Iversen
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Introducing the Economical enough to be

VDAC-05H series used 3 at a time for RGB
featuring update rates of more Inputs... , i )
than 100 MHz and full 1V These D{\Cs are |qeal for high
composite video output signal speed., hlgh.resolutlon computer
across a 75 ohm load.- all in a 24 graphics using raster scan
pin DIP package. These hybrid technqlpgy as wgll as industrial
DAC’s have all the control inputs and military applications. Second

required to generate an output sources available.

waveform compatible with EIA '
standards RS-170 and RS-343. For orders call Marcia Silver

For more information on this and other Intech
Products, call Derrell Bridgman today!

VDAC-0805H VDAC-0605H VDAC-0405H UNITS AVAI LAB LE F R o M

RESOLUTION 8 6 4 BITS

ACCURACY !

Ao . : . s STOCK NOW!
Linerity 2 * * LSB

DYNAMIC PRlCEs

CHARACTERISTICS Series Price 1-24 pieces es
Settling Time (to 1LSB) 8 6 4 ns (MAX) : .
Update rate 100 * * MHz 0405H :';’g gg —
Glitch energy 50 0 . pV-s 0605H : ea.

DATA INPUTS - 0805H $78.00 ea.
Compatibility : ’
Coding -Complimentary binary-

COMPOSITE VIDEO

OQUTPUT 75 Q. OUTPUTS

* Specifications same as VDAC-0805H
1. ECL Logic Levels—Logic 0" = =1.7V, Logic “1"= -0.9V |

NOW! =

Intech Microcircuits Division
2270 Martin Avenue Santa Clara, CA 95050

- (408) 988-4930
TWX 910 338-2213
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THE SECRET OF
INCREASED PRODUCTIVITY
ISONEVERY PENNY
YOUR COMPANY EARNS.




The second ad in this series was titled, "Could the Individual Hold the Key to an Entire
Company'’s Productivity?”

In that installment, we described a portion of Motorola's Participative Management Pro-
gram. This program (PMP [) is now operating successtully for 82% of our manufacturing
workforce in the U.S. It has been dramatically successful.

But PMP [ is only a part of Motorola’s overall system of participative management.
Another aspect, PMP 11, is dedicated to the needs of our non-manufacturing activity.

While the operating rules for the two plans differ, the basic principles are the same.
Teams are formed to set the goals, standards and procedures under which the members do
their jobs. Regular meetings of the teams are held. Communication is opened, vertically and
horizontally. Performance is rated by standards set by the participants themselves. Excellence
is reflected by many forms of compensation, not the
least of which is financial.

Targeted goals are charted, posted, and most of
all, then surpassed.

PMP [l became operational in our Semicon-
ductor Products Sector facility in Phoenix, Arizona
in 1980. Almost immediately, the program improved
intramural communications, and promoted a con-
solidation of efforts. Today, more than 50% of our
eligible non-manufacturing personnel in the U.S. are
enrolled in the program. By 1984, that figure will
be 100%.

Of course we know that however good any such
program may be, it is not a panacea. We know it is
not a substitute for good management fundamentals.
It is not a pat formula to be applied mechanically with
the expectation of achieving a totally cooperative and productive system over night.

But it is a system that gets the best from people, because it observes some basic truths
about human beings. It recognizes that intelligence, perspective and creativity exist in the
same proportion among people at all levels of the organization.

And it recognizes that an individual's behavior is primarily the consequence of the treat-
ment that individual has received.

When the "Miracle of America” was taking shape, we lived, worked and governed
ourselves by the slogan,"E Pluribus Unum," which declared our dedication to making one
mighty entity from the contributions of many. To this day, the U.S. Mint puts that slogan on
every penny. ‘

Today, some business writers use the phrase, “The Miracle of Japan,’ in connection with
that country. It is interesting to note that the Japanese make much of the slogan: “None of us
is as smart as all of us!’ '

The similarity is pertinent. And it just might make the road to future miracles miraculously
clear.

@MOTOROLA A World Leader in Electronics.

Quality and productivity through employee participation in management.

£ 1983 Motorola Inc Motorola and /‘f\are registered trademarks of Motorola, Inc
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Pentagon seeks
to tighten controls on
technical papers . . .

. « « and eyes restrictions
on meeting attendance

Senate unit’s witnesses
clash on issue of
Intelsat competition
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Washington newsletter

The Department of Defense is weighing export-control laws already on
the books as a new means of restricting the distribution of unclassified
papers and other data to the Soviet Union and its allies by contractors in
industry and academia. The Pentagon’s internal draft proposal was
presented at the end of October to the department’s Steering Committee
on National Security and Technology Transfer. To restrict data flow,
unclassified documents would be marked with one of six new categories
of what are termed dissemination controls. Contractors could receive
copies of documents under most of the controls, but public dissemination
would be allowed under only one. Contract officers would be authorized
to halt progress payments to a violator or possibly even cancel a
contract. Exploratory and advanced development efforts—including
those of the Department of Energy and the National Aeronautics and
Space Administration—would be included in a new category of
programs to be monitored under the acronym Metal, for militarily
significant emerging technologies awareness list.

Technical and scientific meetings sponsored by Government and indus-
try organizations may find their attendance controlled by the
Department of Defense if a new recommendation is approved. The
internal Pentagon proposal to the Steering Committee on National Secu-
rity and Technology Transfer would allow heads of the military branches
and local commanders to decide whether attendance controls should be
invoked if unclassified information is discussed at a meeting in their
area. Two proposed guidelines for limiting attendance deal with
presentations that could aid another country militarily and with meetings
covering “topics relating to militarily critical technologies, weapons,
weapons systems, communications security, signals intelligence, compu-
ter security, or electronic warfare.”

With two U.S. firms seeking Federal Communications Commission
approval to launch transatlantic satellites that would compete with the
International Telecommunications Satellite Organization [Electronics,
Aug. 25, p. 61], the Government and Intelsat appear at odds over the
desirability of the competition. Testifying before a Senate Foreign
Relations subcommittee on telecommunications policy, National Tele-
communications and Information Administrator David Markey said that
the 1962 Satellite Act that set up Intelsat does not preclude the existence
of additional satellite systems as long as they are found to serve the
national interest. Striking back was Richard Colino, director-general
designate of Intelsat, who charged that competing systems would strip
Intelsat of its ability to subsidize costs for poor countries, as well as
violate U. S. treaty obligations and public policy. “‘Should the U. S. wish
to export the concepts of competition and private-sector initiative, it can
do it through dialogue and bilateral discussion with its Intelsat partners,”
he asserted. Markey says the Cabinet and perhaps Congress should
consider the multifaceted issues raised by the two firms’ requests. The
Senate has already begun to move on the issue, with S.999, a bill now
awaiting markup that would authorize the FCC to license privately run
international satellite systems.
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Washington newsletter

Satellite-sale plan A Department of Commerce draft request for proposals on its proposed
sale of the Government’s remote-sensing and weather-satellite systems

headed for defeat could come to naught if Congress has its way. The Administration wants
to begin collecting bids in mid-December to complete the deal
[Electronics, Dec. 29, 1982, p. 37] by the end of February. The Senate,
however, has attached an amendment to Commerce’s budget denying it
the funds to proceed with the sale, which it says would result in a
Government-subsidized private monopoly of weather data. The resolu-
tion is designed to discourage the business community from bidding on
the satellites and is headed for a joint conference committee, where it is
expected to be widely endorsed, reports a House source.

Supercomputer R&D Despite strong White House support led by George A. Keyworth III, the
President’s science adviser, the Office of Management and Budget is

too costly, says OMB winning the fight to hold down Federal funding of supercomputer
research and development [Electronics, Sept. 8, p.87]. Funds will be
limited to artificial intelligence and to related military R&D efforts.
OMB’s opposition, says one agency official, is strictly financial, part of an
effort to curb the Federal deficit in the fiscal 1985 budget, which goes to
Congress in January. “Too many programs—especially in the military—
and too many unexpected outlays for use of [the armed] forces have got
us bleeding too much red ink,” the source says, noting that projections of
the fiscal 1984 deficit, first put at more than $200 billion, have now
climbed to about $250 billion.

Competition sought In the face of objections by the Pentagon and the Air Force, the House

. Appropriations Committee has voted for the naming of a second prime

for T¢'s HARM program contractor for HARM, the High-speed Anti-Radiation Missile that Texas

Instruments Inc. has developed for the Air Force and the Navy. In

demanding a second contractor—instead of alternate sources for some of

the missile’s components and the development of a new seeker—the

committee is siding with the Navy. If the ruling survives the

appropriations conference with the Senate, some $142 million will be
used to develop a second source.

Tamper-proof computer Available technology, such as hardware that intercepts and checks access
. attempts, is the best defense against computer break-ins—barring an
systems are possible, upsurge in public outcry that would deter computer hacks. That advice
Congressmen are told came from executives of such organizations as AT&T Bell Labs,
Honeywell Information Systems, and Wells-Fargo Bank testifying at a
House subcommittee hearing on telecommunications security and
privacy. However, major users need a comprehensive how-to manual of
preferred practices and procedures for operating tamper-proof computer
systems, they say. The problem is that every Government agency and
corporation “is building its own policy structure and implementing
details without coordinating efforts or sharing information,” said
William Ware, a computer security analyst with the Rand Corp., Santa
Monica, Calif. He wants the General Services Administration to compile
a guide to installing nontechnical computer safeguards.
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NewLSl for the 805%.

Anadvanced system design seminar presented by
Monolithic Memories.

Time: 8am-3 pm
Featured Topics:

New powers for microengines

Diagnostic-scanout PROMs and registers; Double-density interface;
High-speed priority encoders

FIFOs: new architecture and applications

New methods for number crunching

Wide, high-speed array multipliers; Multiplier/divider ICs for microprocessor
enhancements; A computer graphics engine

Control methods for dynamic RAM

Error detection and correction in high-speed systems
Recovery from burst errors in bit streams; Cyclic redundancy checking with PAL®

Programmable logic (PAL, PLE™): an overview

Using fast PROMs as logic elements; PAL tutorial; Silicon compilers
(PALASMM™PLEASM™)

PAL, PLE applications

Next generation PAL

Higher speeds; Lower power (bipolar & CMOS); New architectures; Asynchronous PAL;
Higher densities; ECL, PAL

Question & answer session

Enroll in our one-day seminar and get the very latest information for
designing tomorrow’s LSI systems using Monolithic Memories’ products.
Each seminar includes important product and application information, plus
a complete literature package on all topics covered.

Seating is limited. So reserve your place now. Mail us the coupon with your
check or money order today. Only those applications processed two weeks prior
to each seminar will be guaranteed a seat.

Please register me for “LSI for the 805

' Enclosed is my check or money order for $35 (U.S.) which includes: seminar, lunch and
literature package. [ will be attending the seminar checked below.

' Name S Title '

' Company __ Phone ( ) '
Address____ '

' City___ ___State Zip___

' Mail to: Monolithic Memories, 2175 Mission College Blvd., Santa Clara, CA 95050. '
Attn: Barbie Sellin

' O Nov 15 Westcourt Hotel, Phoenix, AZ O Dec 12 Holiday Inn, Ft. Lauderdale, FI. '
O Nov 29 International Hotel, Baltimore, MD (Ft. Lauderdale North)

' [J Nov 30 Marriott Hotel, Somerset, NJ [0 Dec 13 Radisson Inn, Atlanta, GA '
O Dec1 Marriott Hotel, Newton, MA [J Dec 14 Austin Hilton Inn, Austin, TX

' [0 Dec2 Holiday Inn, Ottawa, Canada [0 Dec 15 Marriott Hotel LBJ, Dallas, TX '
O Dec5 Plymouth Hilton Inn, Plymouth, MI [0 Jan 10 Valley Hilton Inn, Sherman Qaks, CA
O Dec6 Sheraton Beachwood, Beachwood, OH (O Jan 11 The Registry, Irvine, CA

' [0 Dec7 Hyatt Regency O'Hare, Chicago, 11. [0 Jan 12 The Regency Inn, Denver, CO l
[J Dec8 The Registry, Minneapolis, MN [J Jan 24 Marriott Hotel, Santa Clara, CA

L—-_--—--—--—__———-

RPAL isa registered trademark and MPLE, PALASM and PL.LEASM are trademarks of Monolithic Memories.

@© 1983 Monolithic Memories, Inc.
Monolithic
Memories
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THE NEWEST
COMPANY IN
DATA COMMUNICATIONS

HAS OVER 15 YEARS

When we decided to
distribute Lear Siegler and
Universal Data Systems, we |
took on more than just their &= Z 3
advanced data communications equip- /
ment. We took on their years of data- [
comm expertise.

Expertise that makes Wyle the West’s
best source for complete datacomm solutions to your
specific design requirements.

Because we don’t just offer fast delivery on equip-
ment, we give you the technical support you need to
make it work. No other distributor has as many tech-
nically qualified applications engineers on staff. And
no one else is catching up, either. We're determined
that the West will continue to belong to Wyle.

Lear Siegler is the world’s favorite independent ter-
minal manufacturer. Their terminals and printers have
been used in thousands of datacomm applications
worldwide. Their ADM 22 and DEC-compatible

EXPERIENCE.

| ADM 36 provide a host of ad-
vanced text-editing and data pro-

" cessing features at low cost. And the
Versaprint™ 500 is three printers in one —a full
color graphics printer, a near-letter-quality (NLQ)

printer and a high speed dot matrix printer.

UDS builds a broad range of state-of-the-art
direct connect modems. With data speeds from /|
300 to 9600 baud. Including the newest and

o A

lowest-cost entry in the 9600 baud market. f .
Combined with Wyle’s datacomm expertise, /* 7
that means complete communications @é e

solutions are as near as your phone.
Lear Siegler. UDS. Wyle. A three- @“% 5

way partnership that makes & ﬁq
the newest company in data com-, & £ Lo
munications one of the most /¢ / i
experienced. T

THE WEST BELONGS TO WYLE.

Santa Clara, CA 408/727-2500 * Los Angeles, CA 213/322-8100 « San Diego, CA 619/565-9171 » Irvine,
CA 714/641-1611 « Seattle, WA 206/453-8300 » Denver, CO 303/457-9953 « Phoenix, AZ 602/249-2232
* Salt Lake City, UT 801/974-9953 » Portland, OR 503/640-6000.
LABORATORIES ELECTRONICS MARKETING GROUP
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% EASY,RELIABLE SOLUTIONS

TO YOUR DESIGN PROBLEMS

Design Engineers; Technicians; Supervisors; This book is for YOU!

CIRCUITS AND SOFTWARE FOR ELECTRONICS ENGINEERS can save you
development time and money by giving access to stimulating, clever approaches
that speed creative design concepts.

CIRCUITS AND SOFTWARE FOR ELECTRONICS ENGINEERS covers a vast
array of design problems conveniently organized into 25 vital categories by
function, including:

amplifiers, control circuits, instrument circuits,
microprocessors and power supplies, plus software
for computers and calculators.

NEERS contains hundreds of circuit schematics, block diagrams,
waveforms and computer programs that have been proven to .
work and meet the highest standards of performance. .

CIRCUITS AND SOFTWARE FOR ELECTRONICS ENGI- ;
t

You'll find valuable and reliable information on a variety of design i
problems including: {

« exploiting the full potential of an rf power transistor

« interfacing a 10-bit a-d converter with a 16-bit microprocessor
« operating instrumentation-meter drivers on a 2-V supply

« interfacing opto-isolated RS-232 to achieve high data rates

= enabling a processor to interact with peripherals using DMA

* a programmable source sets the voltage of E-PROMs Edited by Howard Bierman,
» a TI-59 program tracks satellites in elliptical orbits Managing Editor, Technical—
« an interface program that links a-d chip with microprocessors ELECTRONICS Magazine

These creative, new ideas and approaches keep you on top
of what's happening in the latest circuitry developments.

Focused strictly on design problems, CIRCUITS AND * cut design time by adapting proven circuits and
SOFTWARE FOR ELECTRONICS ENGINEERS delivers software to a wide range of applications
professional, innovative solutions for your most * save money and increase productivity by avoiding
demanding projects. costly design errors.

This volume is essential to So whether you are a design engineer, technician or

* design appropriate circuitry to meet the most chal- supervisor—don't take the chance of being less than on
g ry g
lenging specifications top of the latest circuitry developments!
’_Eszecmomcfs MAGAZINE BOOKS Shipto: i
1221 Avenue of the Americas
Before you tackle your next I New York, NY 10020 Name
project, order this | (212) 907-2006

Co
valuable resource today! mpany

Send me copy (copies) of CIRCUITS
. AND SOFTWARE FOR ELECTRONICS ENGI-
Use the coupon or send in NEERS for $19.95 each. U.S. residents please

|
I Street Address .
I
your company purchase order. | include local sales tax.
|
|
I

City State Zip __
[ Payment enclosed (postage & handling in-
cluded) Country

Bill me (postage, handling & tax will be added) Please allow four to six weeks for delivery.
w y‘ ’ NOTE: All orders under $25 will be sent a pro- McGraw-Hill knows you will be satistied, but if for
C‘ H forma invoice requiring prepayment. some reason you're not, there is a ten-day money-
.‘fn . L Bill my company. Purchase order is attached. back guarantee that applies on all books.
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All this

SUCCCSS

and we havent
changed a bit.

Try to imagine a real-time
operating system flexible
cnough to handle hundreds
of different applications

Without any modification

Our VRTX microprocessor
operating system can do just that. Over 200 diverse
applications, from navigating aircraft to controlling
disks, to playing video games, have been suceesstully
implemented around VRTX. All without tweaking a
single bit of VRTX code.

A good thing, too.

Because our VRTX operating system is delivered in
4K bytes of ROM. Which naturally makes tweaking a
little impractical.

But it does make VRTX the most bug-free operating
system you'll ever use. And the casiest one you'll
cver install.

In tact, we wouldn't be surprised if you saved six
10 12 months of development time using VRTX.

But protecting our
100,000 hours of debug
ging and testing really led
us to seal VRTX in silicon. And
prevent even accidental modifica
tions from introducing new bugs. So now
we know, no matter how successful we get,
we'll never get spoiled.

For a free VRTX evaluation package (including
timings for system calls and interrupts) contact us
with the details of your application, including the
MICTOProcessors you're using: Z8000, Z80, MC68000
or 8086 tamily. Write Hunter & Ready, Inc., 445
Sherman Avenue, Palo Alto, California 94306.

Or call (415) 326-2950.

Operating systems in silicon.
© 1983 Hunter & Ready, Inc.
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IBM shows prototype
token-passing network
at Telecom/83

IBM and Hitachi
come to terms
in spying case . . .

. « « Fujitsu settles
on software

Fiber-optic bus
links instruments

Electronics/November 3, 1983

International newsletter

Demonstrating a working version of what it terms a “laboratory
prototype,” International Business Machines Corp. gave the world yet
another peek into its thinking on token-passing ring networks at last
week’s Telecom/83, the Fourth World Telecommunication Exhibition,
in Geneva. The prototype local network—from the firm’s lab in
Zurich—operates over an IBM-developed cable, which integrates two
twisted wire-pairs for 4-Mb/s transmissions with four standard telephone
twisted pairs and an optional optical-fiber pair to handle future upgrades
for long-distance transmission. The system is currently capable of
handling a maximum of 250 to 300 pieces of equipment in a ring
configuration, with a typical distance between nodes of 800 to 900
meters. IBM, which is jointly developing a chip set for token-passing
networks with Texas Instruments Inc. of Dallas, still declines to reveal
its product plans.

Sixteen months after IBM Corp. accused Hitachi Ltd. of stealing trade
secrets, the Japanese firm has agreed to let the U. S. company inspect its
new IBM-compatible products three months before initial shipments to
determine if the equipment was produced using any unauthorized
technology or information. Announced in late October by Hitachi vice
president Hiroshi Asano, the out-of-court agreement allows IBM to
review Hitachi’s new mainframe and information-processing equipment
for the next five years. In addition, Hitachi will pay royalties if its system
software is found similar to IBM’s. Hitachi also will pay court costs in the
lawsuit filed by IBM alleging that proprietary information was obtained
illegally from its U. S. facilities [Electronics, July 14, 1982, p. 111] and
has promised to drop its countersuit in Tokyo District Court
[Electronics, July 14, 1983, p. 76]. With the matter settled, Hitachi will
start selling its new mainframe, which is compatible with 1BM’s 3081-K.

Discounting rumors that a U. S. lawsuit from IBM was imminent, Fujitsu
Ltd.—Japan’s largest computer maker—says it has agreed to pay the
American-based firm an undisclosed sum of money for the use of IBM’s
software copyrights. Fujitsu’s executive managing director of computers,
Shoichi Ninomiya, promises that the company will continue producing
IBM-compatible systems, but admits the payment could be considered the
cost for its carelessness in software development. The Fujitsu and
Hitachi pacts are part of IBM’s lengthy effort to have its software and
hardware rights recognized in Japan. Meanwhile, Mitsubishi Electric
says that it will market its own IBM-compatible software and has no
plans to deal with the U.S. company.

Siemens AG figures it will be the first to have prototype hardware for a
fiber-optic IEC 625 bus for mass data transmission between controllers
and instruments in test and measurement systems. The Munich firm’s
new hardware, to be revealed later this month at the Interkama
instrumentation and automation show, in Diisseldorf, West Germany,
can interconnect up to 32 instruments, using fiber-optic cables up to 200
meters long, for bit-serial transmission at data rates up to 100 kb/s. In
contrast, a conventional bit-parallel byte-serial IEC bus operating at the
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Finger traces
feed inputs into

watch-calculator . . .

. » « and enter data

in calculator-notepad

76

Phone directory
will speak German

8-inch floppy holds
eight times the bits

International newsletter

same data rate can handle only up to 15 instruments and allows only 2
meters of cable between them. The greater cable lengths of the new bus,
as well as its immunity to electromagnetic noise and the galvanic
separation inherent in fiber-optic connections, make it suitable for
industrial use, Siemens observes.

Casio Computer Co. has done away with the tiny push-button keyboards
found on conventional watch-calculators by turning to a touch-sensitive
glass “crystal” to feed in function commands and data. With a finger,
users simply trace numerals and math symbols on the crystal, which is
overlaid with a transparent matrix of capacitance-sensitive electrodes
that can differentiate 16 inputs—10 numerals, decimal point, plus,
minus, multiply, divide, and equal. The watch-calculators have an analog
time display plus an eight-digit display for both time and calculations.
They will go on sale in Japan in December, for between $88 and $108.

Sales will start in early November for a $55 Casio calculator that has
memory space for memos and phone numbers, entered by being traced on
a plastic-film keyboard of the kind found on very thin calculators. The
film is a matrix of six by five conductive polymer contacts that serves as a
conventional keyboard for arithmetic computations as well as for traced
inputs. The unit can store 253 memos or phone numbers.

By the end of the 1980s, West Germany’s postal and telecommunications
authority, the Bundespost, plans to set up an automated directory-
assistance network. In contrast to a French project that relies on a home
data terminal to access and display telephone numbers, the German
system will use standard phones—with rotary dials or push-button
keyboards—to activate the computer-based system. Synthetic speech
conveyed through the receiver’s earpiece will then send requested
numbers to the caller. Early next year, as an interim measure, the
Bundespost will start using a system based on an IBM 4300/1 and with
voice output to assist its directory operators.

Providing eight times the storage of a conventional 8-in. double-sided
floppy-disk drive, a unit from Hitachi Ltd. relies on a new
microcomputer-controlled head-positioning system that doubles the
number of tracks per inch, a new disk material, and data compression to
offer an unformatted capacity of 9.6 megabytes. The FDD-441’s open-
loop—controlled head assembly always approaches its final position from
the same direction, virtually eliminating backlash. Therefore, overall
head-positioning errors are cut to about half the levels of conventional
drives, claims Hitachi. The medium—from Maxell Ltd.,, a Hitachi
subsidiary—features a 1-um-thick magnetic coating of gamma iron oxide
particles with a 10-A-thick epitaxial layer of cobalt ferrite. With modified
frequency-modulation recording techniques, this coating provides a
density in excess of 13,000 b/in. Two-to-seven coding compression
techniques usually used for hard disks further boost the density to 20,560
b/in., about 1.5 times that of standard 8-in. disks. The unit is scheduled
to enter volume production in January.
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Our power MOSFET
technology made
them a bargain.

Now our prices
make them a steal.



Half the cost. Half the loss.
The switch is on to TMOS
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Twice the flexibility.

power MOSFETSs.

One power MOSFET family is
emerging as design-in winner in the
battle for fast. efficient, practical
power switching. TMOS.

Not because of structural or topo-
graphical variations.

But because TMOS offers more of
what you, the designer. expect from
the acknowledged leader in mass-

production of discrete semiconductors,

Price. Performance. Production.
Packaging. Quality. Delivery.

From any and all standpoints it has
the advantage.

And. once again, Motorola grasps
leadership in an MOS technology
built on long-established expertise
in bipolar.

Price. Down a steep slope.

Individual price leaders (often
losers) aren’t Motorola's game. Our
philosophy of across-the-board
price reductions reflects higher yields
and product improvements as we
accelerate down the learning curve.
It's gone fast enough for us to recently
announce price cuts up to and
over 50%.

While power MOSFET prices aren't
yet head-to-head with bipolar, lower
voltage (up to 500 V) TMOS is rapidly
overtaking them. Motorola's new
prices are typical examples of rapidly
narrowing parity between TMOS and
bipolar: The MTPSNO6 5 A/60 V. 0.5
TMOS unit has a new 100-up of S$1.10.

Comparable bipolar is 69¢.

The MTM5N40 5 A/400 V 1.0Q
TMOS type is now 100-up priced
at $3.50.

Bipolar costs nearly as much —
$3.00.

Our MTP5N40 5 A/400 V plastic
TMOS device has a new 100-up of
$§2.25.

Bipolar is $1.60.

And comparable competitive
MOSFETSs remain at 100-ups exceed-
ing $8.00.

Motorola’s 3.5 A/500 V, 4 A/400 V
and 12 A/100 V. low rpS(on) TMOS
units are all 250-999 priced at just
$3.50. Our nearest competitor sells
the identical units at $9.29. $8.30 and
$7.60.

We'll furnish you any of these de-
vices for under $2.25 in 25K quantities.
And make your system cost-effective
rtght now.

Half the switching loss.

Generally. anything with rpS(on)
under 0.1} has been considered
leading-edge efficient in holding down
“on" losses. Taking advantage of the
inherent power dissipation capabil-
ities of its "Black Beauty"” package.

Motorola now offers the MTE- series
of industrial-oriented, 250 W, TMOS
power FETs with rpS(on) less than
half that of others— 18 millohms
(0.0180) at 50 A.

These 100 A units—first of their
kind in the industry — offer a simple,
unique and inexpensive way to realize
optimized high power from power
MOSFET technology. The price of one
Black Beauty package is actually less
than two TO-3s, in parallel. and instal-
lation of one single-sided package is
at least 50% less.

“On" losses can be lower. in many
cases. than bipolar units.

Switching losses are minimized. too.

for low-voltage automotive, traction
motor. solar and wind power converter/
inverter applications. And.of course,
they're excellent candidates for very
efficient, high-speed switching,
regulators, controllers and synchro-
nous rectification.

The MTEIOONOSG is actually usable
to beyond 500 KHz.

Twice the voltage.

With high-voltage TMOS, you can
raise high-frequency. series-resonant
power supply operating efficiencies
to higher-than-you-thought-possible
levels.

These 500-volt-to-I-kv MTP-MTM2N/
3N/6N units can be directly driven
from control ICs —typically capable of
100 mA —to control power supplies up
to 100 W. A bipolar design requires
10 times more drive.

This TMOS figure of merit sparkles
even more brilliantly when you con-
sider TMOS uses its turn-on
source only about 10% of the time
for input capacitance charging, not
continuously like bipolar.

Ifyou're using one of the new, fast
control ICs such as the MC34060 or
TLA94 sourcing 250 mA or designing
slower. less speed-critical circuits.

161ELEX 110383
Name

Title

Call me: (
Company
Address

'City
L-----------------

buffer stages can usually be eliminated
—an additional saving,

Switching losses are lower with less
required heat sinking and drive
circuits are simpler. Size and weight
of componentry shrinks.

And new applications for 2-phase.
220V international and 230V
domestic use can now be implemented.

Motorola has 18 high-voltage TMOS
units ranging from 550 V to 1 KV in
plastic TO-218.TO-220 and metal
TO-204 (TO-3).

We're just about the only ones
that offer them with any degree of
continuity.

Twice the packaging.

Free units. Free literature.

We'll give the first thousand who
ask up to four of any of over 200
Motorola TMOS power MOSFETS from
0.2 to 100 A. 35 to 1.000 V for evalua-
tion and prototyping. Just fill in the
coupon for the new TMOS and Switch-
mode™design guides and make your
selection from the TMOS Guide. Then
send a signed company letterhead
to Motorola Semiconductor Products
Inc..P.O. Box 20912, Phoenix, AZ
85036 telling us what you need and
we'll send it to you. Free.

i @ MOTOROLA INC.

L TO: Motorola Semiconductor Products inc.. P.0. Box 20912. Phoemx. AZ 85036

8 Send me more information on TMOS power MOSFETs, 1

State ZIP



Floating Point Systems
array processor tobreak

The FPS-5000 Series from
Floating Point Systems

Now, a new family of
products from Floating Point
Systems brings increased com-
puting power and unmatched
price/performance to the
signal/image processing world.

With 3 to 6 times the speed
and 4 times the memory capacity
of previous FPS products, the
FPS-5000 Series provides comput-
ing for applications that exceed
their present system’s capability.

The FPS-5000 Series offers fast,
accurate, flexible computing for
the most demanding real-time,
user-interactive, and production-
oriented applications.

Four basic product groups
make up the new FPS-5000 Series:
the 5100, 5200, 5300 and 5400.
Peak performances range from 26
million floating-point operations
per second (MFLOP), to 62
MFLOP. Data memory of 0.5M to
IM words is available along with
program memory to 32K words.

By combining a distributed
architecture concept with the
latest VLSI technology, the

Typical performance examples of geophysical, medical imaging and
signal/image processing applications.

Application Example AP-120B FPS-5410 5420 5430

1. Derr;o?uloﬂon/ Signal 13.8 msec. 6.5msec. N/A N/A
AYSS ; B —

2. Tomography Preprocessing 60 sec. 25sec. 16 sec. 12 sec.

3. Muttispectrat Image Classification 49 sec. 25sec. 13.3 sec. 10.5sec.

_ (512x 512 pixels 8 Bands. 4 | classes)

4. 2DFFT 34sec. 1.4 sec. .7 sec. 5sec.

v L512_x :')12 compiex)

5. Matrix Muttipty 439 msec. 177 msec. 96 msec. 71msec.

(100x 100)

Based upon specifications subject to chonge.

FPS-5000 Series sets a new stan-
dard for cost-effective computing,
breaking the $2,000 per MFLOP*
barrier—the first time this has
been achieved in any floating-
point computing system.

*Based on U.S. Domestic Prices

Arithmetic Coprocessors. Data
flow is simultaneously managed

FPS-5000 Series Architecture

<a—»-disk. disploy. ...
Special A/D.D/A,
Purpose y ‘

Distributed processing
architecture

The FPS-5000 Series is
a distributed processing
system that maximizes
throughput by allocating
the computational load to
a set of high-performance,
independent, floating-
point processing elements called




introduces the first
the $2,000/MFLOP barrier.

| SV10 M

by a combination of
independent 1/O Pro-
cessors and the central
Control Processor.

Each Arithmetic
Coprocessor, with
synchronous architec-
ture to allow simple
application debugging,
functions as a self-
contained unit.

The new Multiple
Array Processor
Execution Language
(MAXL), based upon
FORTRAN 77, allows the user to
construct an integrated system
environment which can be tuned
to application requirements.

Increased performance can be
achieved by adding Arithmetic
Coprocessors as a field-install-
able upgrade as the user’s
requirements evolve.

Compatibility

The FPS-5000 Series maintains
software compatibility with pre-
vious FPS 38-bit processors and is
supported on a range of host
computers. Thus, the extensive

il

{
i
I

software support developed for
FPS-100 and AP-120B products is
maintained and users are able to
move existing applications onto
the FPS-5000 Series with minimal
effort.

Quality and Reliability

The FPS-5000 Series was
designed and built with the same
quality standards inherent in all of
the previous Floating Point
Systems products—standards
that have earned those products a
reputation for unprecedented
reliability and one of the best

meantime between failure (MTBF)
rates in the industry.

The Series is backed by the
same outstanding worldwide
support services that distinguish
Floating Point Systems from other
manufacturers.

For more information about
how the FPS-5000 can be used in
your specific application, call (800)
547-1445 or your local sales office.

The world leader in array processors.

FLOATING POINT
_ SYSTEMS,  INC.
PO. Box 23489
Portland, OR 97223

503) 641-3151
LX: 360470 FLOATPOIN BEAV

FPS Sales and Service Worldwide.

U.S.: CA Loguna Hills, Los les. Mountoin View.

CO Lokewood. CT Simsbury. Ft Winter Park. GA Afianta.
IL Schaumburg. LA New Orleans. MD Rockville.

MA Dedham. NJ Red Bank. NM Corrales. PA Philodeiphia
TX Grand Prairie, Houston. WA Bellevue.

INTERNATIONAL: Conada, Calgary, Montreal, Oftowa;
England, Bracknell, Berkshire; nce, Rungis; Japan,
Tokyo, Netherlands, Gouda; West Gumony Haoar.

DISTRIBUTORS: Australioc and New Zeciand, Milsons
Point NSW. Melbourne-Victoria (Techway Ply, Ltd):
Austria, Vienna {Othmar Lockner, Elekironische
Bauelemente Und Gerdate), Denmark, Volby (BLI

Tel Aviv (Eastronics. Ltd] Kono
Machine, Inc). Singapore,
Indonesia, and Malayﬂo (Scnentek [ neerlng Col:
Southern Africa, Johannesbur o Systems).
Sweden and Norway, \bxholm e Konsulter AB);
Taiwan, Taipei (Sclentek Corporation).

©Fioantng Point Systerns, Inc. 1983
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The competition is good.
NCR Microelectronics
has to be better.

The chip on the ex-
treme left will never
leave an NCR
Microelectronics
plant. That telltale
drop of ink indicates
it failed one of the

¥ most comprehensive
| testing programs in
the semiconductor
industry, and it's
destined for scrap.

No matter who the ultimate user may be,
our commitment to quality is the same. It
begins with product inception and pro-
cess design and continues every step of
the way. Design verification and product
qualification assure reliable design. Every
wafer and every chemical is checked
before use. Statistical controls, coupled
with rigorous in-
process tests of the
product assure built-
in quality. A 100 per-
cent final test is
followed by sample
testing at temper-
ature and voltage
extremes by our
independent quality
control organization.
For continued improvement, we subject
failed components to a thorough *‘post
mortem’’, and feed back corrective
actions to the process.

In an industry where quality control is a
science, we're just a bit fussier than the
rest. Our toughest customer — NCR —
has always demanded it, and we think
our new customers deserve it. That
means the 64K CMOS ROM you buy from
us is just as flawless, just as reliable as
one destined for a million-dollar main-
frame with NCR's name right on the front.

For commitment, partnership, technical
innovation, and consistently superior
quality, go to the peak. NCR Microelec-
tronics Division, Colorado Springs,
Colorado — Fort Collins, Colorado —

Miamisburg, Ohio.

Microelectronics Division
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STANDARDS. POWER. SOFTWARE.
THE NEW PMC2000

DRIVES ATE NETWORKING.

Introducing the PMC2000 Process
Monitoring and Control System. It
closes the loop between electronics
manufacturing and testing, and expands
the value of your automatic test equip-
ment. The PMC2000 streamlines how
test data is collected, analyzed, reported
and distributed.

LTX has focused on ATE networking
and factory automation in three im-
portant areas.

First. The OS] Network Model, Inter-
net Transport Protocols™, and Ether-
net™ LAN. These industry standards
ensure rapid, accurate data transfer and
global communications. Plus compati-
bility with all LTX testers, and future
expansion to other equipment.

Second. Greater computer power for
better test and process control, and re-
serve capacity. The host X10 Process
Manager includes a powerful 32-bit
computer.

Third. Easy-to-use applications soft-
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Significant developments in technology and business

Vertical recording
stores 10 megabytes
on minifloppy disk

by Charles L. Cohen, Tokyo bureau manager

Two-layer sputtered thin-film
medium and closed-flux-loop
head provide bit densities

as high as 70,000 bits/inch

Ten-megabyte Winchester data-stor-
age hard disks, just now catching on,
may turn out to be short-lived. Their
future is threatened by perpendicu-
larly recorded floppy disks that will
be cheaper than Winchesters and
more versatile as well, since the flop-
pies can be easily changed and the
Winchesters almost always cannot.
Prototypes of the high-capacity
5% -inch floppies have been put to-
gether at the Matsushita Research
Institutes Inc., on the outskirts of
Tokyo, at Kawasaki. The disks have
an unformatted capacity of 6 mega-
bytes per side—enough for a format-
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ted 5 megabytes per side. This figure
matches the storage that Iomega
Corp., Ogden, Utah, packs into its
single-sided  8-in.  state-of-the-art
drive, which utilizes a flexible disk in
a hard plastic cartridge [Electronics,
April 21, 1982, p. 117]. As for access
time, the prototype averages the usu-
al 200 milliseconds of conventional
minifloppies. Also, although all the
necessary data is not yet in, Matsu-
shita engineers are confident that the
error rate will be a very respectable 1
bit in 10"

Flux loop. The drives, developed
by a group headed by Yasuhiko Na-
kayama, have a new closed—-magne-
tic-flux head (see figure). Apart from
that, they closely resemble current
minifloppy designs, using the now-
standard 96-track-per-inch density.

The disks, though, are a far cry
from the conventional oxide-coated
media. Intended for perpendicular re-

cording, they have a two-layer sput-
tered thin-film medium—iron-nickel
0.5 micrometer thick underlying a
0.2-um layer of cobalt-chromium al-
loy, a film pioneered by Shun-Ichi
Iwasaki, a professor at Tohoku Uni-
versity in Sendai.

Right price. Marketing strategists
at the Research Institutes’ parent
company, Matsushita Electric Indus-
trial Co., estimate that it will be mid-
1985 before the Osaka-based firm
can ready a product for the market.
But they are convinced that the price
will be right, since neither the disks
nor the drives should cost much
more to produce than their low-ca-
pacity predecessors.

Even though a production line
with magnetron sputtering equip-
ment will be necessary to produce
the medium, the line most likely can
be designed to apply thin-film layers
on the web from which the disks are
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Evolving head. Early head designed at Tohoku University for thin-film medium had an auxiliary pole to obtain an adequate signal despite the very
thin main pole necessary for high bit density (a). Sony got better results by suppressing the auxiliary pole and surrounding the main pole with a W-
shaped ferrite block (b). Matsushita has managed even higher density by closing the flux path with a second ferrite block, shielding the pole (c).
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punched at a rate of about 1 meter
per minute. Matsushita has, in fact,
built an experimental line for contin-
uous sputtering of magnetic layers
on a plastic-base material. Thus, pro-
duction costs will not force Matsu-
shita to demand too large a premium
for the new disks.

Nor should the drives for the new
disks be unusually expensive. The
magnetic thin films on these disks
are stiffer than the magnetic coatings
on conventional ones. But Nakayama
says that his group compensates for
this by reducing the thickness of the
polyester substrate to 50 um from
the usual 75 pm so that the overall
disk stiffness remains the same. With
the mechanical characteristics of the
media similar, special features would
essentially determine the price differ-
ential for the new drives. Adding a
second head so that the user would
not have to flip the disk for access to
the second side, for example, would
boost the price.

The prototype Matsushita drive
rotates the medium at the standard
300 revolutions per minute. Because
of the high linear recording density,
the data transfer rate is about 3
megabits a second, which is at the
low end of the range common for
miniature Winchesters.

Dense. The new head used with
this disk can provide a recording
density of 70 kilobits an inch. In
contrast, conventional 5-in. hard
disks, which are designed to match
8-in. floppy disks whose unformatted
capacity is 0.8 megabyte per side, of-
fer only 9.6 kb/in. The Matsushita
figure also exceeds the 50 kb/in. of
Toshiba’s ring head and simplified
magnetic thin-film medium [Elec-
tronics, Oct. 6, 1982, p. 68] and even
tops the 65.5 kb/in. achieved by

Sony Corp. with a similar medium .

and a W-shaped single-pole head.

All the same, Matsushita’s new
head reduces bit errors because of its
high readout voltage—0.5 volt, about
five times what Matsushita was able
to achieve using Iwasaki’s auxiliary-
pole design. Noise caused by stray
magnetic fields is about a quarter
that of previous heads because the
head design shields the fields around
the main pole.
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The Netherlands

Elcoma pushes
|C surface mounting

Believing that by 1990 nearly half of
all components sold will be housed
in surface-mounted packages, NV
Philips Gloeilampenfabrieken’s Elec-
tronic Components and Materials di-
vision has launched a campaign on
both the semiconductor and produc-
tion-equipment fronts to encourage
broader use of the space- and cost-
saving technology in Europe. In that
market, Elcoma believes, surface
mounting of chips on printed-circuit
boards generally lags behind activity
in both the U.S. and Japan.

On one side of the division’s thrust
is the wide range of active and pas-
sive components in a number of stan-
dard chip-carriers and small-outline
packages; these are being offered in
Europe by such Philips subsidiaries
as Mullard Ltd. in the UK. On the
other side are Philips’ production-
equipment activities.

Hurdles. Hoping to remove what
it sees as a production bottleneck
slowing acceptance of surface mount-
ing, the Dutch company is also mak-
ing available automated board-assem-
bly equipment, including a new low-
end model, the MCM 1, priced at
$150,000 and capable of mounting
17,000 devices an hour. At the high
end, Philips is marketing the high-

Pick and place. Each pipette of the Philips
automatic surface-mounting equipment
squeezes the IC package to determine its
position before pressing it to the board.

speed MCM 111, which sells for up to
$2.25 million. In a typical configura-
tion, the MCM 111 can mount 200,000
components in an hour.

Philips has already installed 22
such systems in the U.S. and Eu-
rope, including new surface-mount-
ing equipment in General Motors
Corp. plants. The Dutch company
now hopes European managers of
electronic production lines will take
their cue from the No. 1 U.S. auto
producer and step up their installa-
tion of the equipment, too.

For more than a decade, Philips
has pioneered work in the area, but
the firm believes it has only been in
the last two to three years that all
conditions for widespread use have
arrived. Duncan Edwards, marketing
manager of consumer electronics for
Mullard, says Japan’s consumer elec-
tronics industry began to move in
that direction in 1981, and Ameri-
cans followed in 1982. Meanwhile,
Europe, he believes, is *“still suffering
from jet lag.”

From now on, the move on the
international level will be ever faster,
Edwards warns, adding that by the
end of the decade between 40% and
50% of all components sold will be
housed in surface-mounting pack-
ages. Philips estimates that some 100
billion surface-mounted chips will be
sold worldwide by 1990.

Since these packages take up less
space than conventional dual in-line
packages, they will result in smaller
and lighter systems, a critical consid-
eration in both consumer and mili-
tary markets. Philips estimates flush-
mounted technology can halve as-
sembly costs while increasing reliabil-
ity tenfold.

The initial investment for using
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surface-mounting technology can be
high, but greater levels of automa-
tion can offset that expense. For ex-
ample, Philips—which first devel-
oped gear for its own consumer
products operations—is currently of-
fering three models of automated
equipment. In addition to the MCM
model III and model I—which bows
in Munich this month at Productron-
ica—Philips is also offering a model
II, which has three software-con-
trolled heads and can place 13,000 to
30,000 devices an hour.

On the larger system, bare pc
boards move from a feed magazine
to the placement machines. There,
the components, in standard-sized
blister-pack tapes, speed through the
system, which quickly glues them
down with an epoxy.

At the heart of the machine are
the placement heads, which break
each component out of its alumi-
nized blister tape and place it pre-
cisely on the substrate. Each compo-
nent is sandwiched between a lifting
pin underneath it and a pipette that
drops onto it from above. It is firmly
grasped by jaws that squeeze all four
sides of the package to ensure that
its position is known. The surface-
mounted component is then correctly
oriented on the pc board, where a
drop of glue fixes it ready for
soldering.

The entire operation is monitored
at each head by tiny microphones,
embodied in the vacuum portion of
“pick-and-place pipettes.” The mi-
crophone detects the sound of air
slipping through the vacuum cham-
ber if a component is missing. The
system is designed to have typically
no more than one placement error in
10,000 passes, or 10 parts per mil-
lion, well within most reliability tar-
gets. -Kevin Smith

Jagan

On-screen office scene
aids document retrieval

Pictures may be worth many words,
but they may also save a lot of time
when it comes to searching for docu-

88

ments filed away in optical-storage
systems capable of holding gigabytes
of data per disk. That, at least, is the
novel approach being adopted by re-
searchers at Toshiba Corp.

Their experimental, visually assist-
ed man-machine interface package is
being aimed at the typical business
office environment, where workers
often locate documents by remember-
ing the color of a file folder or where
it was last placed in a desk or stor-
age cabinet drawer. Usually, digital
document-retrieval systems require
the entry of file names, which To-
shiba believes many office workers
will have difficulty remembering or
in some cases even knowing.

So instead of using file names, en-
gineers in the Electronics Equipment
Laboratory in the Toshiba Research
and Development Center, Kawasaki,
have devised a graphics-interface sys-
tem that builds on color images of
desks and file cabinets.

Dual screens. To do this, the sys-
tem uses two cathode-ray tubes: a
color graphics display, with touch-
sensing capabilities, that presents a
graphical representation of office
storage locations, and a monochrome
CRT for document display. Special
hardware converts high—bit-density
images on optical disks into lower-
density images with gray scale for
display. The result seems to the user

to be higher screen resolution and
less flicker than would occur on
equivalent bit-density monochrome
screens with only two levels of color.

First, the color screen displays a
view of the document-storage loca-
tions in an office. A user can then
command the system to zoom in on
a specific drawer in a desk or in a
file cabinet. The drawer may be
opened, and a group of color folders
shown on the tube. For fine searches,
the user may move a file on the dis-
play to the top of the desk in the
scene and leaf through the pages.
The desired document can then be
displayed on the monochrome CRT
for reading.

Researchers believe this approach
is better than calling up files by slug
names because its users can compre-
hend the filing structure at a glance.
Also, most offices, they argue, have
only a limited number of workers
who name their own documents. In
addition, active file names may be
changed at any time. The system
may also allow a search for files
based on visual clues. For example,
an office worker who cannot remem-
ber a person’s name but knows his
face may access a file by photos.

Toshiba believes this graphics-in-
terface system will be most appropri-
ate for office information that tends
to change over a period of time, as

Graphics search. User presses touch-sensitive color CRT to access document from file
cabinet displayed on screen. The document can be read on the adjacent monochrome screen.
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opposed to data that seldom changes,
such as reference material, statistics,
journals, or drawings.

For document display, the system
retrieves the document data, corre-
sponding to an image with 200 pic-
ture elements per inch, from the 30-
centimeter optical disk. (There are
1,728 pixels horizontally by 2,304
vertically on each standard A-4 page,
for nearly 4 million of them.) How-
ever, that resolution is much greater
than can be placed on today’s afford-
able office CRTs.

So Toshiba uses a black and white
monitor with a 512-by-512-by-4-bit
format and signal processing to en-
hance the resolution based on the
stored picture elements. Either full
pages or portions of documents may
be displayed on the 512-by-512-pixel
CRT. When the portion of the docu-
ment being displayed has more pixels
than can be placed on the screen di-
rectly, groups of picture elements are
processed to convert them into a sin-
gle display pixel—a dot of black,
white, or some level of gray.

The gray scale helps to reduce ap-
parent flicker on the display by act-
ing as a buffer between black and
white areas on the monochrome
screen. —Charles L. Cohen

France

Dashboard getting
SAGEM computer

With a compact, inexpensive dash-
board computer, a French company
that specializes in telecommunica-
tions, aerospace, and military tech-
nology hopes to clear the path to a
flourishing  automotive-electronics
market in Western Europe.

To date, the drive by European
chip makers and auto-equipment
houses to persuade car producers to
use digital integrated circuits has not
been a smooth one—the auto makers
remain reluctant to do away with
less expensive road-proven analog
and mechanical systems. But Société
d’Applications Générales d’Electri-
cité et de Mécanique (SAGEM) hopes
its new dashboard computer, based

Driving data. Dashboard computer steps
through functions at the push of a button.

on a 4-bit microcomputer chip, will
catch the eye and imagination of Eu-
ropean automobile makers, who have
not taken to computers as rapidly as
have their Japanese and U.S.
competitors.

Already Régie Renault, the long-
nationalized French firm that now
ranks as Europe’s largest car produc-
er, plans to make the dashboard
computer standard equipment in
some of its more expensive models
next year. SAGEM hopes that others
will follow. “Succeeding in the auto-
motive electronics market is simple
enough—you just have to offer mili-
tary-level reliability at consumer
prices,” quips Georges Benoist, who
heads the marketing of the car com-
puter for SAGEM.

Hardy. To circumvent that dilem-
ma, Paris-based SAGEM worked with
Renault to ferret out a combination
of largely standard hardware—as-
sembled in a way that would with-
stand the rigors of the road—and its
own software. Components on the
computer’s printed-circuit board are
first glued in place and then wave-
soldered. Benoist says tests indicate
that because of this fabrication tech-
nique, SAGEM can count on reliabil-
ity levels of one failure in a million
kilometers (almost 700,000 miles).

Along with the sine qua non of
reliability, SAGEM believes one of the
most decisive factors in favor of the
computer—which is no larger than a
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standard dashboard clock—is that it

| offers more than most digital display

’ replacements for analog indicators.

1) Instead of just showing fuel levels or

vehicle speed, the unit can process a
number of variables based on real-
time measurements—such as maxi-
mum distance before next fill-up. In
addition, the system displays time,
temperature, and fuel level.

The system consists of a 4-bit pro-
cessor, a liquid-crystal display, and
sensors that pick up information on
the exterior temperature, the amount
of fuel, the rate gasoline is passing
through the carburetor, and speed.
At present, SAGEM is using micro-
computer chips with mask read-only
memory from NEC Corp. (the 7508)
and Hitachi Ltd. (the HMCS47C),
I both of Japan, but the French com-

pany hopes to use still other chip-
| processor suppliers.

Portable The company has also included

Universal in-circuit emulator IN I

SA700 and IN il Sophistication &5 in-circuit considerable protection to shield the
Keeps System Expansion and Sy ator microcomputer from the vagaries of

| automotive power supplies. “That
means voltages from 5 to 20 volts,
J gaps, parasitic conditions, and spikes
up to 100 v—everything you can
| imagine that is bad” for computers,

Debugging Costs Down.

High cost-efficiency and versatili-
ty as subsystems. Stand-alone
debugging for Z80, 8085, 8080,
6800, 6801/3, 6802, 6809, 8048/49,
8035/39, 8086, 68000 and more.
Contact us direct for complete details.

says Benoist.
Push button. With the system, a
driver can select among readings on

With Your *MDS System: Floppy diskette compatible. l eight types of information: time, ex-
Same screen editor as MDS. ternal temperature, amount of re-
Symbolic debugging. maining fuel and the distance he can

still cover with it, distance covered
on the trip, average speed, average
fuel consumption, and current fuel
consumption. SAGEM indicates that
other types of readings would be pos-
sible with additional sensors.

The data is accessed by pushing a
single button, which steps the com-
puter to a different output each time
[ it is pushed. SAGEM’s ergonomic re-

search found that this single-button
CIRCUITS FOR approach is easier for drivers than
manipulating a number of buttons.
ELECTRON ICS | At the push of a second button, the
display returns to the clock mode,
E N G ' N E E RS displaying the time.
Almost 350 diagrammed circuits arranged by 51 of the most useful functions for Within the next couple of years,

designers. Taken from the popular “Designer’'s Casebook” of Electronics, these | Benoist predicts, nearly all automo-
circuits have been designed by engineers for the achievement of specific engi- bile models in the European mar-

neering objectives. . . :
9] ket—from medium-priced up—will

With Your *DEC System: Fully communicatable with VAX-11. l
With Your *HP System: Fully communicatable with HP-64000.
*Trademarks: MDS/Intel Corp.. DEC/Digital Equipment Corp., HP/Hewlett Packard
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HP’s 1980 System... off-the-shelf
the versatility to provide complete

HP’s 1980 System combines key test instruments  developed an extensive software library for waveform
with powerful computers, flexible software , and measurements that lets you start making measurements of

s rt for a comprehensive test solution. many test waveforms the very first day you have your sys-
uppo P A u tem. Finally, we back it all up with in-depth support that
In the modular 1980 Time Domain Measurement System, HP has  includes application notes, seminars, and optional consult-

integrated four essential test instruments—a fully programmable ing services from HP’s System Engineering Organization.
oscilloscope, a waveform digitizer, a universal counter, and analog The result is a flexible automatic test system that can
comparators —into a single, compact instrument mainframe.  be configured to perform virtually all your time domain

But that’s not all. We combine that with an HP Series Mmeasurements below 100 MHz. Whether you see the 1980
80, 200, or 1000 computer, depending on as a total test solution, or as a core for a larger ATE
the application. Then we’ve system, it’s a solution that can reduce your test equip-

ment investment several ways. First, it reduces your
equipment costs compared to buying individual test in-
struments. It eliminates or greatly reduces the time you
spend in system integration effort and software

development. And the 1980 reduces test equip-
ment space requirements.
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convenience with

measurement solutions.

HP’s 1980 System saves test time while helping
to assure high product quality through consistent
waveform comparison and characterization.

By automating production measurements with the 1980 System,
you can tackle two of the biggest problems facing industry
today...how to reduce manufacturing costs and improve product
quality. This system can significantly reduce test time and increase
production throughput. And it can virtually eliminate errors
associated with operator interaction, interpretation, and fatigue.

For example, in waveform comparison measurements, the 1980
can quickly compare a waveform under test with a stored limit
waveform and provide a pass/fail indication within seconds. It
eliminates the problems of waveform positioning, parallax, and
judgment so you get consistently accurate results.

Reference waveforms can be generated by the HP Waveform
Measurement Library software. They can be based on a known
good waveform, or drawn from a set of specified data points,
which allows any arbitrary shape to be defined as the limit
waveform. Comparison measurements with the 1980 are orders of
magnitude faster than manual testing. For example, parametric
tolerance tests, such as comparing peak amplitude to preset limits,
can be performed within several hundred milliseconds.

Waveform characterizations that used to be difficult and time
consuming are now performed quickly and accurately with the
1980. For total waveform characterization, there’s a first-day
measurement program in the software library that automatically
determines peak-to-peak voltage, frequency, period, pulse width,
rise time, and fall time on repetitive signals. For specific applica-
tions, you can use the subprograms contained in the software
library to determine the fundamental frequency or period of a
waveform, count events, and, with the 1980’s flexible gating
capability, measure the time between bursts.
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HP’s 1980 System waveform measurement library
minimizes your software development
time and costs.

For more complex measurements, you can use the subroutine
building blocks and programming aids available in the Waveform
Measurement Library to develop your own application programs.
Or you can combine these resources with other HP software
packages. For example, the Waveform Analysis Package, when
used with the Waveform Measurement Library can perform fast
Fourier transforms on the waveform data captured by the 1980
System. It’s easy to see that you can quickly put this system to
work in measurements such as pulse-parameter testing, power-
supply characterization, disc-drive testing, network-response
testing, and a host of other production test and QA applications.
And, in the process, you’ll avoid many of the hidden software
costs and development delays.




HP’s 1980 Time Domain Measurement System

When you want a complete, low-cost waveform
measurement solution that goes right to work.

Perhaps you’ve felt that ATE was out of reach. Then this is the
system that can make low-cost automated test a reality. Maybe,
you’ve been spending thousands or hundreds of thousands of
dollars solving integration problems and writing application soft-

ware. Then this is the system that will minimize your investment.

The 1980 Time Domain Measurement System can be put to
work quickly —even the first day —via built-in HP-IB interfaces
and application software packages.

If you need a more sophisticated test system, now or in the
future, the 1980 can be a powerful core system that is easily
expanded via HP-IB. If desired, HP will provide consulting
assistance through our System Engineering Organization.

As you plan for the future, the 1980 not only gives you growth
potential via HP-IB, it also dovetails with your long-term net-

working objectives. As a part of HP’s Manufacturing Productivity
Network, the 1980 aliows the integration of production test data
with information from other manufacturing operations. The ability
of various departments to access a timely, accurate, integrated data
base can have far-reaching impact on productivity, manufacturing
costs and product quality. For example, by accessing engineering
test programs, production engineers can eliminate costly duplica-
tion and develop test solutions more quickly. R&D can easily
access production test data to evaluate parts and designs for future
products. Quality assurance departments can statistically evaluate
production tests to isolate troublesome components and sub-
systems. And management can monitor the entire production
process for indications of inefficiencies and bottlenecks.

Whether you’re concerned with today’s testing needs,
tomorrow’s manufacturing network, or both, the 1980 can make a
valuable contribution toward improving your company’s product
quality and manufacturing productivity.

The 1980 System...provides complete waveform measurement solutions because it combines
the hardware, software, and engineering support you need for an effective ATE system.

Documentation and Application Literature, HP’s

ML

System

Engineering Organization, and Customer Training Seminars

Waveform Measurement Library with First-Day Measurement
Programs, Library Subprograms, and Program Development Aids

OESIGNEO F OR HP-IB Nol just IEEE-488. but the

hardware. documentation and
support that delivers the shortest
path to a measurement system
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For more information, call your local HP Sales Office or nearest Regional Office: Eastern (301) 258-2000; Midwestern (312) 255-9800; Southern (404) 955-1500; Western (213) 877-1282; Canadian
(416) 678-9430. Ask the operator for Instrument Sales. Or, Write: Hewlett-Packard, 1501 Page Mill Road, Palo Alto, CA 94304. In Europe: Hewleu-Packard S.A., 7, rue du Bois-du-Lan, P.O. Box
CH-1217 Meyrin 2, Geneva, Switzerland. In Japan: Yokogawa-Hewlett-Packard Lid., 29-21, Takaido-Higashi 3-chome, Suginami-ku, Tokyo, 168.
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Probing the news

Analysis of technology and business developments

UK paces comeback in components

As the Paris components show opens, European semiconductors are selling well,
spurred in the UK by home computers; West German sales are up, too

As European components manufac-
turers make ready to exhibit their
wares at the Salon des Composants
in Paris, long-awaited signs of the
market’s recovery at last seem to be
at hand. However, France’s biggest
professional electronics show has suf-
fered from the worldwide recession.
Officials report the number of exhibi-
tors this year, at 1,212, will be down
nearly 30% from the 1,705 who dis-
played their wares when the show
was last held, in April 1982.

Though 31 countries—as many as
last time—will again send exhibitors,
those present may find themselves
rattling around the exhibition area.
This year, the show has been trans-
ferred from the exposition grounds at
the Porte de Versailles to more spa-
cious quarters at the Parc d’Exposi-
tions Paris-Nord in Villepinte, north
of the city and near the Charles de
Gaulle International Airport. Here,
the show, an April-in-Paris fixture
for years, will be taking place Nov.
14-18—and every other November
from now on—alternating with the
Electronica meeting in Munich,
which is the West German equiva-
lent of the French affair.

Looking up. If participants resent
having to forgo their springtime in
Paris, the first indications that the
European components market may
be about to follow the lead of its
American counterpart and exhibit a
sustained upturn should be enough
to take the edge off the November
chill. To be sure, the European mar-
ket is as heterogenous as the Conti-
nent itself, and everyone has seen
enough false alarms to keep any en-
thusiasm in check. But this time,
with electronics markets in the UK
showing the most strength, the good
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by Robert T. Gallagher, Paris bureau manager

news seems to have a solider base.

“In January the book-to-bill ratio
for European semiconductor suppli-
ers turned positive for the first time
in over a year, and now it’s up to
about 1.22,” reckons Donald Beadle,
vice president of European market-
ing for National Semiconductor
Corp., at Fiirstenfeldbruck, near Mu-
nich. Asserting that the figure for his
own company is better than this av-
erage, he adds that the industry aver-
age indicates slower growth than the
1.55 book-to-bill ratio that is the cur-
rent average in the U.S. market.
“But there’s a lot of inventory re-
plenishing going on and a clear up-
turn in the marketplace,” Beadle
concludes.

The UK upswing is being termed
exceptionally strong, making 1983
the second good year in a row. Solid
growth is being found in West Ger-
many and Scandinavia, and slower

improvement in Italy and France.
For the UK, the semiconductor
growth-rate estimates range from
17% (to quote Malcom G. Penn, di-
rector of the European Semiconduc-
tor Industry Service for Dataquest
UK Ltd., London) at one end of the
scale to 40% at the other (to cite Pat
Brockett, marketing manager, North-
ern Europe, of National, in Bedford).
So turned on is the semiconductor
market, says Brockett, that *“any
company not growing at 30% is los-
ing market share.” That view may,
however, reflect National’s strong
presence in standard Schottky logic,
now enjoying a midlife boom.
Home computers. Heading the UK
upturn in 1983 is a booming home-
computer market led by Sinclair Re-
search Ltd. and Acorn Computers
Ltd. In the professional personal
computer sector, IBM Corp.’s Gree-
nock plant is cranking out Personal
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Computers just as fast as supplies
will allow. For as long as Big Blue
fails to keep pace with demand, there
is also room for a rash of UK start-
up manufacturers.

ACT Computers Ltd., in Birming-
ham, for one, claims it holds the No.
1 spot in the UK for 16-bit machines
with the Victor Sirius computer,
which it distributes. It has also be-
gun to manufacture a portable ma-
chine of its own, the Apricot.

TV sets. Meanwhile, TV manufac-
turers, buoyed by a peaking replace-
ment cycle, will crank out a record 4
million television sets of all types this
year, while the telecommunications
sector is using 25% more semicon-
ductors than last year. Telecommuni-
cations promises even faster growth
as the government monopoly in the
field is purposely loosened. The in-
dustrial sector, still in recession, is
also due for an upturn, while the
defense market is “a bit of a sleep-
er,” according to one observer.

Question marks do persist, despite
the growth. For example, the home-
computer sector could catch cold if
the U.S. market slows. Should the
Americans then try to sell in the
UK, this could raise problems for
financially weaker companies.

But, says an executive at a major
semiconductor manufacturer, “We
look on that business as froth and
don’t count on it.” More outspoken
is Dataquest’s Penn: “There is gross
overcapacity potential in this sector.
They [personal-computer suppliers]
are all planning to sell their ma-
chines to the same customers.”

Worries. More worrying is the
likelihood of shortages and hefty
price hikes. In the last year or two,
Europe has benefited from relatively
lower prices than the U. S., as Japa-
nese and American semiconductor
manufacturers slug it out on neutral
territory. Prices in some cases are as
much as 20% lower in Europe,
points out Penn. With European cur-
rencies slipping against the dollar,
higher prices may emerge soon, as
semiconductor suppliers renegotiate
contracts with top customers.

Taken by category, the fastest-
growing market in Europe is the
gate-array business, expanding at be-
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Input. The crowds at the Salon des Composants in Paris in April 1982 may not be matched this
year as slower economies, fewer exhibitors, and a bigger exhibit hall leave their marks.
|

tween 70% and 80% annually. The
big surprise, though, has been the big
demand for Schottky logic, both of
the low-power and high-speed variet-
ies. The buoyancy of this sector is
probably the best pointer yet to a
recovery in the more traditional
minicomputer and mainframe mar-
ket. Low-power complementary-MOS
is still lagging, an equally telling
pointer to the low state of the indus-
trial sector (see related story, p. 106).

West German semiconductor mak-
ers are also pleased. “Since late
spring, the semiconductor market
has been characterized by orders far
exceeding shipments,” says Gernot
Oswald, sales director for semicon-
ductors at West Germany’s Siemens
AG, Europe’s second-largest native
chip producer after Philips.

He describes the upswing as con-
tinuous, with no seasonal variations.
Market strength is far more pro-
nounced in integrated circuits than
in discretes. “Overall, 1983 may fin-
ish up 10% better than 1982.”

Foot dragging. Elsewhere, “the
French market is dragging its feet a
bit,” reports Jacques Bouyer, presi-
dent of RTc-La Radiotechnique
Compelec, Paris, the principal
French subsidiary of the Philips
group and a specialist in high-speed
emitter-coupled-logic ICs and dis-
crete components. Bouyer nonethe-
less expects the French components
market to grow by about 12% this
year. The figure looks far more mod-
est in real terms, since the national
inflation rate will almost certainly
top the official government projec-
tions of 8% by a point or two. He is
cautiously optimistic about the pros-
pects for next year, for which the
French Socialist government has set

an inflation target of only 5%.

A somewhat sunnier perspective
comes from Italy. There, Pasquale
Pistorio, chief executive of SGS-Ates
Componenti Elettronici SpA, Agrate,

-sees a more pleasant economic cli-

mate for both Italy and France mak-
ing itself felt in the weeks to come.

“We should see all of Europe in a
period of economic growth by the
end of the year,” he predicts. With
things already looking up in West
Germany, there is reason for opti-
mism in both Italy and France, that
country’s major trading partners.

Haunting. If there is a specter
haunting the optimism, it is that de-
mand is far outstripping supply—a
situation that firms prices and also
lengthens delivery times and creates
shortages. In one case, Jean-Pierre
Liebault, marketing director for Ma-
tra-Harris  Semiconducteurs  in
Nantes, reports he is accepting no
orders for the 8051 single-chip mi-
crocomputer for delivery before the
second quarter of 1984.

Much shorter delays than that
have created an artificial demand in
the past, with double ordering and
excessive stock-building by equip-
ment manufacturers. For example,
SGS-Ates’ Pistorio reports that his
U.S. and Far East subsidiaries, as
well as the European headquarters,
were recently contacted by the same
customer for the identical order.

Still, the components manufactur-
ers are unanimous in feeling that the
basic market strength is enough to
ride out quite a bit of double order-
ing. How long will the boom last?
“At least through 1984, confidently
predicts Oswald of Siemens. O

Reporting contributed by Kevin Smith, London, and John
Gosch, Frankfurt.
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icermeec INFO-MATE™ 212A
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A modem that’s compatible with all these and more.

Now you can get even more power from
your personal computer or terminal.

A Recognizes dial, busy, ring back,  Our special offer to you:

modem answer tone and the $195 in CROSSTALK™ software for
human voice Just 595 with purchase of INFO-
) A Stores 52 32-digit phone num- MATE 212A*  *Subjec to availability.

How? It's simple. Just connect bers or log-on messages

Cermetek’s INFO-MATE™ 212A, A Auto-speed and parity select

intelligent auto-dialing modemto A Auto-selection of tone or pulse

your PC or dataterminal and then dialing

to the phone line and you're ready 4 Bell 212A and Bell 103 compatible

to communicate to the outside A RS 232C serial interface

world.

Access data bases...send and
receive electronic mail...make sim- Justcall us at (408) 734-8150
ple user-to-user connections.... all  for your nearest dealer location.

at 1200, 300, or 110 bps, full duplex. Dealer and distributor inquiries LE

invited. C epm ei-ek

B microelectronics

Modem Features:
A Auto-dial, auto-answer SEE US AT COMDEX BOOTH #4840

CROSSTALK is a trademark of MICROSTUF. Inc - © Cermetek. 1983
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LAMBDA, the first no-compromise LISP machine.
delivers all of the power and
programming flexibility of the LISP
environment (LISP Machine LISP/
ZETALISP-equivalent ), plus a superb
interface to traditional software. With
Lambda’s optional 68000-based UNIX
processor, LISP and traditional software
can execute concurrently. with full
communications between programs
made possible by LISP Machine Inc.’s
unique STREAMS/PIPES interface. You
can place existing programs under the
control of an evolving intelligent LISP
program, or use the multi-user capa-
bilities of UNIX to package and send
requests to a LISP applications program.
Either way, the Lambda’s co-processor
design gives you a LISP machine and a
UNIX computer for little more than the
cost of current LISP machines.

The Lambda surpasses the current generation
of LISP machines in other ways too. It is the
first computer ever to offer a virtual

control store — 64K X 64-bits. In combi-

Circle 102 on reader service card

nation with LMI's LISP microcompiler,
this enables you to easily conform the
Lambda’s architecture to a specific
application and avoid all the pitfalls of
traditional microcode delivery. The
Lambda’s integral MULTIBUS™ gives you
access to a wide range of third party
peripherals when configuring your
system to fit your needs — wider choice
and lower costs. An optional ETHERNET-
II"™ interface allows file-sharing with
other computers, and supports the latest
higher-level protocols.

Last, and certainly not least, the
Lambda’s LISP Machine software — the
ZMACS editor, the LMI Window System.
FLAVORS. INSPECTOR, and more — is
the most powerful and productive
programming environment available.
Regardless of your application — expert
system technology, CAD/CAM systems,
natural language interfaces. or whatever
— the Lambda delivers LISP power with
no compromises. LISP power for the real
world, from LISP Machine Inc.

MULTIBUS s a trademark of the Intel Corp.
ETHERNET-!l is a trademark of the Xerox Corp.
UNIX is a trademark of Bell Laboratories.

24, LAMBDA

LISP Machine Inc.. 3916 Sepulveda Boulevard
Culver City, California 90230 (213) 390-6202
TELEX 66.4608
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Telecommunications

Video conferencing sees new window

Opportunity lies in data-compressed 56-kb/s color video codecs
that will use AT&T’s new packet-switched network

Video conferencing, which is widely
regarded as an idea whose time is
always just around the corner, must
now pass two more corners. The first
of them is the emergence of data-
compressed color systems that pro-
vide full-motion, albeit somewhat er-
ratically, at 56 kilobits per second.
The second is the establishment of
AT&T’s 56-kb/s digital switched net-
work, which is reported to be on
schedule for installation in 50 U.S.
cities by the end of 1984 and triple
that number in another year.

These converging events—56-kb/s
service available for a 56-kb/s sys-
tem—will make video conferencing
cheaper. But not until those corners
are turned will it be clear whether or
not the new technology is good
enough to support practical applica-
tions. For as 56-kb/s systems try to
undercut their high-bandwidth, full-
motion rivals, freeze-frame video—
available for several years—is still a
cheaper alternative for those users
who think they can do without
motion.

T1 lines. The most effective full-
motion video-conferencing systems
that are available today transmit
over 1.544-megabit/s T1 telephone
lines. The users of these systems say
that their picture quality is very
high. So too are their costs: $1,500
an hour for a nationwide point-to-
point connection. American Tele-
phone & Telegraph Co. will not talk
about prices yet, but industry sources
say that the likeliest rate for the
packet-switched, 56-kb/s service is
about $80/h. At this level, says Rob-
ert Widergren, the founder of Wider-
gren Communications Inc. (Wid-
com), of San Jose, Calif., “it will be
economically practical for a compa-
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by Clifford Barney, Palo Alto bureau

ny to install video conferencing.”
Widergren contends that it is al-
ready practical, visually—though
that is a subjective judgment. In Jan-
uary his company is scheduled to de-
liver a 56-kb/s color video system it
is developing for the Defense Ad-
vanced Research Projects Agency.
Breaking up. The system tolerates
motion, but an abrupt action—the
scratching of an ear, for instance—
causes the transmitted picture to
break up into blocks of pixels around
the moving area, though the picture
recovers quickly once motion stops.
(In industry parlance, the system is

still referred to as providing full mo-
tion.) Darpa will reportedly give
Widcom’s teleconference coder-de-
coder, the model VTC-56, to the
Navy for testing.

At $85,000, this Widcom codec
costs little more than half as much
as the T1 system introduced in Au-
gust 1982 by Compression Labs Inc.,
also of San Jose. The difference in
line charges will make the Widcom
codec much cheaper to operate, too.
In picture quality, the two systems
differ sharply. The T1 system’s broad
bandwidth gives excellent fidelity—
“good enough to watch a football

The way of compression

To retain all information, the direct digitization of NTSC broadcast video color
signals requires about 80 megabits per second, far beyond the capacity of
most transmission lines. To transmit full-motion color at lower bandwidths, the
digital signal must be compressed by the removal of redundant information.
There are two main approaches. In interframe coding, successive video frames
are compared, pixel by pixel, and only changed values are transmitted. In
intraframe coding, values for entire blocks of pixels within a frame are
transmitted as mathematical transforms. Compression Labs Inc., San Jose,
Calif., used both methods to get a 50 : 1 bandwidth reduction that allows video
signals to be coded and sent at 1.544 Mb/s over T1 lines.

To get a further reduction to 56 kilobits/s, Widcom Inc., San Jose, squeezes
out data on luminance, hue, resolution, and scan rate. The company’s cosine
transform compresses data efficiently but causes the picture to break into
blocks of pixels when the transform needs time for each recalculation and the
system has too many bits to send. A different 56-kb/s system being developed
by Avalex Inc., of Silver Spring, Md., uses a binary algorithm that degrades by
losing resolution when overwhelmed by too much motion. Progress in hard-
ware technology that speeds up these calculations beyond what is possible
with the high-speed Schottky logic applied, for example, by Widcom may offer
still further improvements.

Slow-scan systems, such as those made by Colorado Video Inc., of Boulder,
Colo., do not use video compression but instead store all frame informationin a
buffer and transmit the bits, saving the information in a receive buffer and
displaying a new frame every few seconds. The resolution can be made as fine
as the user desires, though data sent must be traded off against time. -C.B.
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game on,” says one user. The Wid-
com system at times demands con-
siderable forgiveness from the user.

Some analysts believe the T1 sys-
tem seems more suited to executive
meetings that involve large and criti-
cal audiences—of stockholders, for
example; the 56-kb/s codecs are
more suited for transmission of
drawings and documents among co-
workers. In the latter application,
however, the price/bandwidth curve
meets that of slow-scan video, which
can transmit still pictures over ordi-
.nary phone lines on equipment that
costs one tenth of the Widcom unit.
(A slow-scan codec costs about
$6,000; a whole system, less than
$10,000.)

*“Making a choice in video confer-
encing requires a systems approach,”
observes Thomas B. Cross, the video
consultant who runs Cross Commu-
nications Co., in Boulder, Colo.
“You have to decide whether you
always need motion. I'm not con-
vinced you do.”

Slow-scan. Cross contends that
“talking heads” are an expensive ex-
tra in video conferencing and that
the freeze-frame techniques of slow-
scan—now down to about eight pic-
tures a second in the fastest system,
from NEC America Inc., Fairfax,
Va.—convey enough information for
most conferences. He observes, too,
that slow-scan systems operate with
any phone in the world.

Cross believes that slow-scan has
been overlooked by those interested
in video conferencing. That, howev-
er, will change, he says, if Interna-
tional Business Machines Corp. de-
cides to market a slow-scan system it
developed for its own use. He points
out that IBM has some 30 slow-scan
installations with software that lets a
Series 1 computer manage a whole
series of transmissions. “If IBM
makes that system available, it will
pour gasoline on the slow-scan mar-
ket,” he says.

Cross will sponsor a video-confer-
encing seminar next month in Boul-
der. The full-motion T1 and slow-
scan systems, but not the 56-kb/s
systems, will be described, along
with various computer-conferencing
techniques. The seminar, practicing
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what it preaches, will be available at
other locations through audio and
slow-scan conferencing hookups.

Besides Widcom, at least two oth-
er companies have developed 56-kb/s
motion systems. Avalex Inc., of Sil-
ver Spring, Md., however, is not bet-
ting on 56-kb/s digital switched ser-
vice alone. Rather, the Avalex sys-
tem is configurable from 19.2 kb/s to
1.544 Mb/s, so it can be used with
either T1 or switched digital service.

Combining the two. Late in Octo-
ber NEC America introduced a black
and white system that combines a
slow-scan capability with 56-kb/s
transmission. The system transmits
with a resolution of only 128 by 128
pixels—a quarter the resolution of
the Avalex and Widcom systems.
But it is much cheaper, too: $15,000
for the model Netec-XD digital vid-
eo codec.

NEC is evaluating the best format
for the system, says Mike Stevenson,
marketing vice president. The alter-
natives are full motion, occupying a
full 21- or, 23-inch screen, or motion
in just one quadrant of the screen
while the rest displays a chart or a
schematic that would be transmitted
by slow-scan. NEC will supply a
freeze-frame codec for $16,500, and
a $35,000 color version of the motion
codec will be available at the end of
the first quarter of 1984.

Meanwhile, AT&T Information Sys-
tems has just picked a commercial
T1 system for its video-conferencing
service, PicturePhone. AT&T, which
chose Compression Labs’ VTS 1.5E,
will make it the backbone of the
company’s public and private tele-
conferencing rooms. The contract—
for some 300 systems over three
years—was reported to run to about
$20 million, a shot in the arm for
Compression Labs, a privately held
company that expects to double its
sales this year, to about $12 million.
It ousted giant NEC as supplier of
motion video equipment to AT&T.
(Widergren was among that compa-
ny’s founders, back in 1976. He later
left, forming Widcom in 1979.)

The VTS 1.5E sends video at 512
kb/s and can multiplex video with
voice and data. Still, it must use a
T1 line. Acknowledging that “price
sensitivity is way up there,” a Com-
pression Labs spokesperson suggests
hopefully that AT&T might choose to

provide a lower-bandwidth—and
cheaper—alternative to T1I.

T1 fidelity, however, “may be the
quality barrier,” says Elliot Gold, of
TeleSpan, an Altadena, Calif., re-
search firm. Gold describes Wid-
com’s approach as *“doing the best
you can to get a recognizable pic-
ture,” adding that he did not think
that the quality, though remarkable
at such a low bandwidth, would be
good enough for conferencing with
motion. More likely, he says, 56-kb/s
codec applications will overlap with
slow-scan applications, a prediction
supported by NEC’s new hybrid.

Widergren thinks 56-kb/s video
will be valuable in such technical ar-
eas as engineering or medical labora-
tories, where visual information—on
charts, graphs, and schematics—
must be shared. A version of the
Widcom system, for sending X-rays,
is now used at San Francisco’s Uni-
versity of California Medical Center.

“Business people are intimidated
using expensive video facilities that
cost thousands of dollars an hour—
they feel that they have to make ev-
ery minute count,” remarks Wider-
gren in assessing that market.

Certainly the market has yet even
to get moving; equipment suppliers
describe business in numbers of cus-
tomers, not gross volume. Cross,
conceding the market “is just not
happening,” says that about 300
slow-scan systems were installed last
year. Full-motion has been even
slower to take hold, he says, with
fewer than 30 systems installed.

Still to come. A report by Frost &
Sullivan Inc., a New York research
analyst, puts the whole market for
compressed-data  video equipment
this year at only $8.7 million, rising
to $32.6 million by 1987. Only $3.5
million this year—$9.1 million in
1987—will go for codecs.

By contrast, the report pegs the
market for video-conferencing ser-
vices at $370 million this year and
$1.218 billion in 1987, figures that
reflect the large impact of communi-
cations costs, which are more than
10 times higher than the equipment
costs. That is why Widergren is so
sure that his market is going to take
off when 56-kb/s service is available.
“Let AT&T install T1 systems,” he
says. “It will take their minds off
what we are doing.” O
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Industrial

Market up slightly at Interkama

Though growth of instrumentation and automation has slowed,
the Diisseldorf meeting sees an upturn on the horizon

For the world’s manufacturers of in-
strumentation, industrial-control,
and automation equipment, business
is not what it used to be. No longer
are they working at top capacity and
wallowing in a backlog of orders. No
longer are they enjoying the double-
digit growth rates of the 1960s and
1970s. Instead, the real rate of ex-
pansion during the early 1980s has
slowed to less than 5%.

This will be the message from
market experts at the 9th Interna-
tional Congress and Exhibition for
Instrumentation and Automation—
Interkama, for short—to be held
Nov. 9 through 15 in Diisseldorf,
West Germany, the capital of the
state of Northrhine-Westphalia.

There, at the world’s largest
gathering of its kind, more
than 1,100 exhibitors from 30
countries, including some 60
U.S. firms, will have their
frontline wares on hand. Some
100,000 are expected to attend
the triennial meeting—the
ninth  since  1957—during
which exhibitors will present
both technical papers and
hands-on seminars.

The reasons for the indus-
try’s slowdown are simple.
*“Economic changes, more than
technological factors, are influ-
encing business in the control
and automation sector,” de-
clares Hans Habermann, presi-
dent of this year’s Interkama.
“The worldwide recession has
led to a severe downturn in
growth.”

In many industrialized and
developing countries, balance
of payment problems, high in-
terest rates, unemployment,

106

by John Gosch, Frankfurt bureau manager

and huge debts abroad have caused
cuts in investment in new plant and
equipment, says Manfred Thoma,
chairman of the Interkama congress.
Even some usually cash-rich oil-pro-
ducing and -exporting countries are
currently keeping a tight rein on
equipment purchases.

Further, the anti-nuclear move-
ment in some European countries,
like West Germany, Austria, and
Switzerland, has governments re-
viewing their spending plans on
atomic-power plants, which are usu-
ally big customers for instrumenta-
tion and automation gear.

Elsewhere, “although the market
for robots and material handlers is
increasing vigorously, its impact on

DOSSELOORFER MESSEN

the sector as a whole is not all that
big yet,” points out Rolf H. Schuh,
an Interkama official.

All told, Interkama estimates put
worldwide end-user spending (includ-
ing that in the East Bloc and in de-
veloping countries) for instrumenta-
tion and automation equipment at
about $48 billion this year, up from
about $40 billion in 1980, the last
time the show was held. These fig-
ures include hardware requirements,
as well as engineering, software, in-
stallation, startup, and service.

Not gloomy. Despite the bad news,
though, the mood among Interkama
exhibitors in Diisseldorf this year
will not be one of gloom. “After all,
unlike other industries, the instru-

INTERKAMA 83

_9th International Congress _
with Exhibition for

Drawing themin. About 100,000 visitors are expected to view the 1,100-plus exhibits at Diisseldorf’s
Interkama 83, the world’s biggest display of instrumentation and automation equipment.
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Probing the news

mentation and automation sector is
still [growing] on the positive side,”
observes Schuh.

Also lifting spirits are the pros-
pects for better times ahead. In some
parts of the world, the recession is
starting to bottom out, with encour-
aging signs appearing in the U.S.
and in some major European econo-
mies. Against this backdrop, Schuh
expects the worldwide instrumenta-
tion and automation market to start
growing in the double-digit range as
early as next year and to continue
growing at least through 1986.

Behind the upswing, says congress
chairman Thoma, will be the chang-
ing nature of energy generation, as
exemplified by coal-liquefaction and
-gasification processes, as well as the
development of economical ways to
recover waste materials. Another fac-
tor is the increasing effort in environ-
mental protection. “Above all, how-
ever, is the continuing need to make
production more efficient through
automation,” says Schuh.

Leaders. The U.S. produces
around 40% of the world’s intru-
mentation and automation equip-
ment. West Germany follows with
10%, and close behind and rapidly
moving up is Japan, with 9%. The
United Kingdom accounts for 5%,
France for 4%.

In instrumentation and automa-
tion exports, the U. S. ranks first, fol-
lowed by West Germany, the UK,
France, and Japan. The top six im-
porting countries line up somewhat
differently: the UK, West Germany,
France, the U. S, Italy, and, in sixth
place, Japan.

The largest customers for the gear
are utilities, heavy industries, and
chemical factories. In power plants,
instrumentation’s share of a new in-
stallation’s total cost is 5% to 6% —
and the percentage rises to around
8% for a nuclear-power plant, what
with its heavy emphasis on safety
and monitoring equipment.

Bigger shares. For a pig iron blast
furnace, the instrumentation share is
only 3% to 4%. But for an integrat-
ed steel mill, it can go up to 15%—
even to 16% for a highly automated
continuous-casting plant. In the
chemical industry, the norm now is

around 14%, as against 7% in 1960.
Nobody knowledgeable in instru-
mentation and automation comes to
the show expecting to be bewildered
by innovation. Instead, visitors will
see a steady evolution of technology,
not revolutionary advances. They
will find that some trends in instru-
mentation follow those in, say, com-
munications and data processing.

Smart. Most obvious is the ever-
increasing use of microprocessors,
which allow measuring and control
equipment not only to monitor but
also to calibrate itself. Microproces-
sors are also spurring digital design,
and that, in turn, is pushing the
trend toward decentralized process-
control techniques in large plants.

Horst Kaltenecker, scientific con-
sultant in the Control Systems De-
velopment Group at Siemens AG in
Karlsruhe, also points toward the
use of data highways in large indus-
trial organizations to link office and
process-automation equipment into
one network. This enables managers
to monitor virtually all aspects of
plant operation.

Also of note is the increasing cost
of software, says Adalbert Schmid,
sales director for instrumentation
and automation equipment at Philips
GmbH in Kassel, an affiliate of the
Netherlands electronics giant. *In
many projects, software cost far out-
weighs that of hardware, and cus-
tomers, even with knowledge in elec-
tronics, fail to understand the impact
and importance of software,” he ob-
serves.

Visitors expecting to see fiber op-
tics proliferate in industrial control
will be disappointed. Compared to
coaxial cables, glass-fiber links are
generally too expensive, says Sie-
mens’ Kaltenecker. “Besides, the op-
tical components required still do
not exhibit satisfactory characteris-
tics,” he adds.

While speech-output systems are
penetrating  instrumentation and
automation, ‘“the general use of
speech input devices is still years
away,” Kaltenecker says. Big
changes are due, though, in displays.
In control rooms, huge panels with
lights and symbols are giving way to
cathode-ray tubes that show flow
charts, tables, and text in vivid color
and whose information can be
scrolled or easily changed. O
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Electronics abroad

Korea seeks broader electronics clout

Investments focus on chip R&D and a move from
consumer electronics into faster-growing industrial products

Visitors to South Korean electronics
plants generally express amazement
at their scale, modernity, and effi-
ciency. Korean companies, far more
than those of Asia’s other developing
countries, are investing mightily to
become worldwide electronics power-
houses [Electronics, June 16, p. 98].

“I couldn’t believe the front-end
capitalization of that plant,” ex-
claims a manufacturing manager of a
major U. S. defense electronics firm,

“Robert NeII now works for International Management
Magazine, a McGraw-Hill publication.
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Alpha-Numeric
- Plasma Displays

by Robert Neff, McGraw-Hiill World News*

who spent a week in Korea last
spring. “They’ve got five $350,000
wire wrappers going when we’ve just
bought our first,” he says, speaking
of a plant owned by Gold Star Semi-
conductor Ltd.

Yet little native innovation of note
is to be found in the country’s devel-
opment laboratories and factories.
Korea’s impending invasion of inter-
national high-tech electronics mar-
kets will come mainly as a result of
licensed technology. Most of its re-
search and development efforts aim
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to catch up to the levels of technol-
ogy in the West and Japan.

Behind. “Our overall technological
level is 5 to 10 years behind the U. S.
and Japan,” admits Lee Won Ung,
coordinator of electrical and elec-
tronics engineering at the Ministry of
Science and Technology’s Office of
Science and Technology Policy. “So
for the next four to five years, we
must learn their technology to nar-
row the gap.”

With just under 1% of the na-
tion’s gross national product going
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into R&D, it is easy to understand
why Korea has little technology of
its own to commercialize. Of course,
the route it is taking need not be a
drawback: Japan took it to get where
it is today. One difference, however,
is that this time, the licensors gener-
ally insist on a piece of the action.

Honeywell Inc., for example, has a
joint venture with Gold Star to make
minicomputers. AT&T Western Elec-
tric and Gold Star are partners in a
semiconductor communications ven-
ture, and Corning Glass Works has
invested millions in a joint venture
with Samsung Semiconductor &
Telecommunications Co. to produce
television sets. NEC Corp. and Sam-
sung are partners in computer and
peripherals manufacturing.

Rights. Still, in 1981 South Ko-
rea’s electronics industry spent only
2.6% of sales on buying the rights to
foreign technology, as against 3.3%
for Korean manufacturers as a
whole. A 1982-86 five-year plan to
push Korea’s television- and stereo-
oriented electronics companies into
higher-growth industrial electronic
products will in all probability cause

that first figure to start rising.

By 1986 Korean companies should
be producing enough large-scale inte-
grated circuits to make the country
the world’s largest exporter of com-
puter terminals. Local materials will
have to form at least 85% of the
product, as opposed to 15% at the
plan’s outset. “These goals may be
optimistic,” says a U.S. embassy re-
port on the subject, “but it is gener-
ally agreed that large Korean firms,
such as Samsung and Gold Star,
have the wherewithal to greatly in-
crease R&D and to make other
changes to stay compelitive.”
“Wherewithal” means motivation
and money, part of which will come
from new tax incentives for R&D.

Conspicuously unmentioned by the
plan is engineering talent, in critical-
ly short supply. One estimate sug-
gests that 22,000 Korean-born elec-
trical engineers throughout the world
have MAs or Ph.D.s. Many are over-
seas, and for most of them, returning
to Korea would involve sacrifices.

The Ministry of Science and Tech-
nology, however, thinks that many of
these EEs can be lured back, and

ld-Gliss éon;pzmﬁs_ﬂp(iaio:

there is indeed some reason for hope.
In the past year, for example, Hyun-
dai Electronics Industries Co. re-
cruited several top Korean engineers
from good jobs in the U. S., dangling
before them positions in a bold new
start-up, good pay, and a lofty ap-
peal to patriotism.

Education lack. Adding to the tal-
ent shortage is the inadequate scien-
tific and engineering education of-
fered in Korea. “They don’t seem to
grasp the fact that it takes more than
just words to create a qualified engi-
neer,” says a U.S. computer execu-
tive based in Seoul. “There are still
no good computer science programs
in any university here. Everyone is
trained overseas.”

He notes that the Ministry of Edu-
cation is taking steps to encourage
the spread of private computer-train-
ing institutes, though these tend to
turn out computer operators and
programmers rather than designers
and researchers. So it is not surpris-
ing that Korean companies, like
some in Taiwan, are establishing

R&D laboratories in the U.S. or that
the government should be encourag-
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ing the setting-up of such labs.

At least one Korean company,
Gold Star, has invested in a U.S.
firm in exchange for product and
marketing rights. Two quasigovern-
mental organizations have organized
a venture-capital firm to invest Kore-
an money in overseas high-tech start-
ups and to bring back the technology
they develop.

R&D boost. Meanwhile, the govern-
ment is working to lift R&D spending
to at least 2% of the GNP by 1986. It
also wants industry’s share of R&D
spending to rise to 55%, from a cur-
rent 30%. “The question of how to
achieve that is a very tough one,”
admits Lee, of the Ministry of Sci-
ence and Technology. “The only way
is to give them more incentives and
to stimulate competition among
them. That’s a difficult job.”

The government, with its increas-
ingly noninterventionist approach to
industry, can do only so much to
stimulate private R&D. Already in
place are policies sheltering from tax-
es up to 3% of a company’s revenues
or 1.5% of pretax profits if they are
channeled into R&D. Researchers
working for independent labs can
avoid the otherwise universal con-
scription. Nonetheless, most of Ko-
rea’s skilled scientists work for pub-
lic institutes, although the govern-
ment is hoping to shift the balance to
industry.

Concurrently, the government has
boosted its own R&D spending by
50% annually. This year’s expendi-
tures will total about $30 million,
and next year’s target, Lee says, is
$50 million. About half goes to elec-
tronics. Both government and indus-
try R&D focus on semiconductors,
computer software, and telecom-
munications. “Our goal by 1986 is to
acquire LSI technology from the de-
sign stage to total production,” Lee
says. “We want to develop up to 32-
bit microcomputer systems, including
software.”

KEIT. The hub of publicly support-
ed semiconductor and small-comput-
er research is the government’s Ko-
rea Institute of Electronics Technol-
ogy, in the rural industrial complex
of Gumi. The institute can already
make 3-micrometer-rule chips and is

producing 32-K read-only memories
with licensed very large-scale inte-
grated-circuit technology. It is trying
to produce 64-K ROMs with 4.5-um
design rules.

Like Taiwan’s electronics research
and service organization, one of the
institute’s main roles is training engi-
neers through joint R&D projects
with industry. In semiconductors,
these projects include development
work on bipolar video-tape-recorder
circuits, 8-bit n-channel MOS micro-
processors, and custom VLSI circuits.
Next year, the institute plans to start
developing gate arrays, an 8-bit com-
plementary-MOS microprocessor, a
codec filter, and an erasable pro-
grammable ROM.

As for computers, last year the in-
stitute helped promote the develop-
ment of personal computers by man-
aging a project in which five local
companies worked out their own sys-
tems, buoyed by a guarantee that the
government would buy at least 1,000
of any approved model. All five
firms had their models approved.

The institute is also standardizing
input and communication codes for
Korean and Chinese characters and
is trying to adapt AT&T Bell Labora-
tories’ Unix operating system to 16-
and 32-bit microprocessor systems.
The institute’s annual budget, about
10 billion won ($12.6 million), comes
mainly from a World Bank loan,
from the Korean government, and
from industry payments for such
products and services as circuit
masks, high-purity gases, epitaxial
materials, and circuit design. The
money supports a staff of about 300,
including 8 Ph.D.s and about 130
additional university graduates.

Software. The country’s computer
software effort is spearheaded by the
Korea Advanced Institute of Science
and Technology, whose software de-
velopment center and its staff of 350
works on applications that include
such things as industrial manage-
ment, medical information, micro-
processor systems, and remote sens-
ing. The center, says its president,
Sung Ki Soo, is the largest of its
kind in Asia outside Japan.

Will Korea catch up? “We have
to,” declares Lee, of the Ministry of
Science and Technology. “Is there
any other way to survive in this com-
petitive world?” O
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second at a nominal clock rate of 20 MHz. Whew.

Comprehensive support that’s
intelligently planned.

Powerful support chips like the F9449 Data Channel
Controller. Or the F9447 Bus Controller. Or our F9470
Console Controller. There’s more. System debugging
tools, EMUTRAC-45™ high-speed, in-circuit emulation
and tracing system and our EMREX-45™ Real Time
Executive. Plus the PEP-45 Prototyping Microcom-
puter and our FS-1 Development System. That’s just
for starters.

-"'

Pricing that you want — now.
You'll also discover that the F9445 microprocessor
and all support chips are priced to keep you competitive.

We suggest you compare our prices against all others —
you won'’t settle for anything but Fairchild.

High performance applications
you’ll recognize as true genius.

The F9445 family thrives on the tough jobs. Like
peripheral and graphic controllers, telecommunications,
signal processing, real-time control, avionics and
robotics. This microprocessor adapts readily to the full
range of factory and office automation applications.

Worldwide support that keeps you
competitive.
At Fairchild, we’ll make sure you get what you want,
when you want it. Our Regional Microprocessor
Specialists and Applications Engineers are thorough
professionals who will assist you before, during and
after you've selected our products. They’re located in
most major cities to see that you get personalized ser-
vice for your system and application requirements.

So, when you want sizzling speed, fantastic values,
comprehensive support, and applications versatility in
a complete 16-bit high performance microprocessor
family, there’s only one thing left to do: place your
order NOW! ,




9445

HIGH SPEED 16-BIT MICROPROCESSOR

FAMILY SOFTWARE

PRICE ' LICENSE FEE
_ PARTNO. FEATURES 150 5K ongggleue DESCRIPTION SINGLE 100th
F944518PC 18 MHz CPU (Avail. — Stock) $ 86ea $ 30ea USE USE
F944520PC 20 MHz CPU (Avail. — Stock) 111 40 Operating Systems for F3445 ISA-Based Systems
F944524PC 24 MHz CPU (Avail. — 1stQTR 1984) 159 53 IMDOS45)XXX  IMDOS™45 — Interactive Multiuser $6,000 $200
18 and 20 MHz F9445 devices available with operating temperature range 10 150°C ™ D;:k Operating Sy;(em q n S
16. 18, and 20 MHz F9445 devices available with operating temperature range of — 55°C EMREX45X0X EMREX-45 Real-Time Multitasking Executive 3,000 100
to + 125°C and full compliance with MIL-STD-883B-5004 Cross Software and Linkers
VAXCAS45XX CASM-45 — VAX/VMS-Based 600 40
PERIPHERAL SUPPORT DEVICES Cross Assembler
PRICE FSIVAXLNKX VAXLINK 2,000 70
PART NO. FUNCTION 1-50 5K Allows linking of FS-1 and VAX"™Computers
F9447DC___ 110 Bus Controller _ § 73eas 26ea  Compilers
F9449DC Multiple Data Channel Controlier 66 25 FSIPCXOXOX _ F9445 Pascal 3800 130
F9448DC Programmable Multiport Interface 78 26 FSIFRTNG6X F9445 Fortran IV 3.400 115
Available 1stQTR 1984 FSIBSETXXX F9445 Basic Interpreter 600 20
F9444DC Memory Management and Protection Unit 85 27
Extends F9445 Addressing to 4MB FAMILY SUPPORT SYSTEMS PR
Available 1st QTR 1984 B REDERIS e CRICTION __PRICE
F9470PC Communications and Console Controller 74 22 PEPOMIESTX Sinaie Board Multbu 7 3 19:;;
F i : ingle Board Multibus-Compatible ea*
Fo443 Microprogrammable Avithmetic Coprocessor Microcomputer with PEP-45 Monitor
and PEPBASIC-45
I FAMILY FIRMWARE PEPO445SFC _ PEP-45 as Described Above PLUS $ 1.580ea
ORDERING PRICE CASM-45 — VAX Cross Software Video Tape
CODE FEATURES 19 1K Instruction Course
PEBUG45XX _ PEPBUG-45 Monitor in ROMs $250ea $100 ea FSIENT26XX Complete Single-User FS-1 Micro- $13,900 ea
PEPTEST4SX  PEPTEST-45 — Set ol ROMs 400 160 et
hat tain Test Program -
FSIMULTEXX Complete Multiuser FS-1 Microprocessor $32,950 ea
PEPBAS45X  PEPBASIC-45 — Set of ROMs 170 95 :
That Store PEPBASIC-45 Interpreter Development System with Software and
™EMUTRAC, EMREX, and IMDOS are trademarks of Fairchild Camera FSIE45XXX  EMUTRAC-45 High-Speed In-Circuit $ 8,500 ea

and Instrument Corporation.
™VAX is a trademark of Digital Equipment Corporation.

Emulation and Tracing System
*100-Unit Prices Available on Request

For further information on the F9445 family, con-
tact your local Fairchild sales office or franchised distrib-
utor. If you prefer, write to Fairchild Microprocessor
Division, 450 National Avenue, Mountain View, CA
94042 or phone us at (415) 962-3899

) MicroSystems Group
- ———— ——————|
Delivers Tomorrow’s Performance Today.
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why CAD/CAM Why Telesis.

If you'’re already using CAD/
CAM to produce your printed
circuit boards, you should be
matching or passing your com-
petition. If you’re not utilizing
CAD/CAM, you’re probably
working with a stable of frus-
trated designers riding the tail
of a dinosaur.

There’s no longer any
doubt about the value of the
technology. It has evolved into
aremarkable time-saver, dra-
matically reducing design,
schematic, layout, and artwork
time. The productivity gains
are blatantly obvious.

There are a few catches
though. The price of complete,

full function systems has put
them out of reach of most com-
panies. Hundreds of thousands
of dollars for a CAD/CAM
system is not uncommon.
Nor is nine months bringing
operators up to speed.
People learn to fly
in less time.

Another catch is the

“electronic drafting
system.” It may cost a

lot less, but what does

it do for you? You're still

completing design, schematic,

layout and artwork at a pace

Jjust a hair faster than da Vinci.

That’s really frustrating.

So, that’s why Telesis. No
catches. We’ve automated
printed circuit board production
from schematic right through
fabrication tools— full function,
field-upgradable
CAD/CAM-at
afraction of
the cost of com-
parable systems,
and you’ll be up
to speed in days!

Hard to
believe? Just

Telesis

CAD/CAM Systems: A Generation Ahead

See us at Wescon/S3 Nov. 8-11, Booth #4303.

Circle 117 on reader service card

take a quick look at our compact
workstation. The key is the
Telesis Function Screen™: it
handles all input. Simple. No
keyboards! No complicated
code. No tablets, button boxes,
Jjoysticks or thumbwheels.
None of the excessive cockpit
paraphernalia you imagine
when you think CAD/CAM.
We've built it for a designer,
not an air traffic controller.
You input with a light pen,
utilizing lucid menus and
prompts on the Function
Screen. It’s as comfortable as
adrafting board, but with its
intelligent interactive data
base, it ensures design integ-
rity throughout the process.
No more manual checking
and, we repeat, only days to
learn it. Honest.
Think of it: automatic
net list...automatic
design rules checking
...automatic placement
and routing...back
annotation...
net compare...

v,
i, S
Yoy,
. "




on-line continuity checking...
every detail and every correc-
tion neatly stored for rapid
outputs of drawings, artwork,
bill of materials, and N.C. drill
tape. Oh, if only Leonardo...
For a demonstration, call
us at (617) 256-2300 or write
to: Telesis, 21 Alpha Road,
Chelmsford, MA 01824.

NS
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Refreshed or real time display.
Provisions in program for adjust-

ment of test device characteristics

displayed on flicker-free CRT

Wide dynamic range, +16 dBm to

-55 dBm

GPIB programmability.

Digital memory for enhanced
accuracy.

Measurement resolution, 0.01 dB.

The coaxial detector covers the
entire 10 MHz to 40 GHz range so
you can make uninterrupted tests
over all or any portion of the band.
Frequency Range: 10 MHz to 40 GHz
Flatness: +1.2 dB to 26.5 GHz
+15 dB to 40 GHz

Return Loss: 17 dB to 18 GHz

14 dB to 26.5 GHz

10 dB to 40 GHz

Sweep Generator includes five
recent advances in sweeper
technology.

1. One instrument sweeps contin-
uously from 10 MHz to 40 GHz.

2. Fundamental oscillators to
26.5 GHz avoid the subharmonics
found in multiplied osciltators.

3. Harmonic-free broadband PIN
switches provide clean power to
40 GHz.

4. Distributed microprocessors
speed testing

§. Microcircuit coupler holds
leveling variation +1.5 dB across
full range

High directivity of SWR Autotester
provides accurate measurement of
small reflections over the broadest
frequency range. Test ports are
available in male or female “K"
(SMA compatible) connector.
Frequency Range: 10 MHz to 40 GH
Directivity: 35 dB to 18 GHz

32 dB to 26.5 GHz

30 dB to 40 GHz
Test Port Match: 18 dB to 26.5 GHz

15 dB to 40 GHz



) GHz with a single output connector.

Test the coax devices you
design using a single setup across
the whole 10 MHz to 40 GHz spec-
trum. Use Wiltron's new Model 5663 Scalar
Network Analyzer System. Its the easiest, most
accurate way to simultaneously measure transmission and
return loss.

It's the latest result of Wiltron's systems approach to
microwave instrumentation. We designed every critical
element—sweep generator, network analyzer, and precision
components. All use advanced microcircuitry to meet today’s
requirements and tomorrow’s too!

An Automatic Coax Measurement System.

Measure from 10 MHz to 40 GHz without plug-in or
fixture changes.

Plain English menus and prompts displayed on the
Controller provide step-by-step guidance. Residual system
errors stored in memory are automatically subtracted from
test data which, in turn, is plotted as curves or printed in
tabular form. You simply cannot own a faster, simpler, more
accurate network analyzer system.

What it Is.

The new system consists of the Model 560A Scalar
Network Analyzer, Model 6669A Programmable Sweep
Generator (easily the most advanced sweeper on the

market), Model 560-98K50 SWR Autotester, Model 560-
7K50 Detector, Model 85 Controller with printer. All needed
components and documentation are included. Make
measurements minutes after you get the equipment.

What it Can Do For You.

Using the new Wiltron 2.92 mm “K" connector
(SMA/APC-3.5 compatible), the 5669 is the only system
capable of operating in coax up to 40 GHz. Make return loss
measurements with 35 dB directivity up to 18 GHz and 30
dB to 40 GHz. Wiltron's new system frees you from the con-
straints imposed by waveguide technology. Build smaller,
lighter products to tighter specifications.

Locate Fauits in Coax or Waveguide Lines.

Add Option P-2 to locate faults up to 500 ft. away
along coax or waveguide transmission lines, including those
aboard ships, aircraft, submarines and on antennaranges.
Arrange a Demonstration Soon.

Phone Walt Baxter, (415) 969-6500, or address Wiltron,
805 E. Middlefield Road, Mountain View, CA 94043.

WILTROIN
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inelligetit curnputing is here
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THE 3600 SYMBOLIC PROCESSOR...
Providing the power for complex applications.

Unlimited computing power
The Symbolics 3600 puts the level of computer
power associated with supermini class computers

routine tasks a programmer or designer is now
required to perform, dramatically reducing pro-
gramming and design time while significantly in-

creasing productivity. These benefits apply to
emerging application areas such as development
of expert systems, symbolic mathematics, robot-

in your hands at a fraction of the usual
cost. It has a 36-bit lagged architecture
and executes programs at an average
of one million high-level instructions
per second. Qur standard 3600 system
software, a powerful and proven Lisp-
based operating and program develop-
ment environment, also supports
FORTRAN, PASCAL, C, Interlisp com-
patibility and Flavors object-oriented
programming.

Symbolics innovations in symbolic
computing extend the limits of solu-
tions in traditional applications. For
example, large-scale software system
development and VLSI circuit design

Symbolics 3600 Capsule Specifications

System CPU

3b-bit tagged, stack onented
architeclure

2.3 megabyle RAM with ECC
expandable to 34
megabytes

1.125 gigabytes vitual
memaory

20 miltion byte/second
memory bus

Floating point accelerator
(optional)

Console and Keyboard

Bit-mapped raster display

B&W 17-inch, landscape
format, 1100 x 800 pixel

88 keys wiih n-key follover

3-button mouse

50 KHz sample rate audio
output

Color: 1280 x 1024 with 8 to
32 bits/pixel, 10 bits
color RGB (optional)

Mass Storage

Built-in 169 megabyte
Winchester

Optional disk memory up to
18 gigabytes

Optional cartridge or 9-track
tape drives

Communications

10 megabi/second Ethernet
local area network

One parallel and three
standard senal ports

Autodial /Autoanswer 1200
baud modem (optional)

Operating System

Enhanced [efalisp with on
line edit compile, inspect,
debug. network lile
system, electronic mail

Totally interactive with so-
phisticated display system

Languages

Lisp Forran-77, C, Pascal,
Interhsp

Flavors object-onented
programming

Printer

Laser Graphics Printer LGP-1
(optronal)

are massive undertakings. The Symbolics 3600
software environment takes care of many of the

ics, CAD/CAM, genetic engineering,
training simulators, and a broad range
of research activities. Each user in a
lypical workstation environment has
access to all other computing facilities
on the network.

Join the new age of computing
The Symbolics 3600 brings to you
today a new age of computing

symbolic processing systems that
are being used by a growing number
of 3600 customers as the sophisti-
cated means for problem-solving. Join
them in this new age of computing.

Call or write today. Symbolics, Inc.,

9600 De Soto Avenue, Chatsworth, CA 91311
(213) 998-3600.

symbolics inc

Symbolics is a ics, Inc., Cambridge, Massachuselts

k of Symb © 1983 Symbolrcs. Inc.

Regional sales offices: Cambridge, MA (617) 576-2600 « Chatsworth, CA (213) 998-3600 « Chicago, IL (312) 945-1036 « Houston, TX (713) B20-3001
International distributors: United Kingdom and Western Europe: Scientitic Computers Lid., England. T1. (04446) 5101
South Central Europe: Delphi Electronic Design Systems SpA, lal. Tel (0584) 395161 - Japan: Nichimen orporation, Tel. (03) 277-5017
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Technical articles

Chip set implements
32-bit Eclipse architecture

Five-member combination forms superminicomputer;
disilicide process heightens performance

by Chandra R. Vora, Mark Hecker, and Donald Wiser, Data General Corp., Westboro, Mass.
and Robert Murdoch, Steve Hamilton, and Nabil Takla, Data General Corp., Sunnyvale, Calif,

[ As system designers take aim at the next generation of
computer hardware, new chips that merely widen avail-
able word length will not provide enough ammunition.
Other considerations besides the central processing unit
have to be weighed, too—floating-point processing and
input/output handling, for instance.

Data General’s new microEAGLE chip set, now in de-
velopment, will anticipate these needs with a fully inte-
grated combination of five chips. These will form a com-
plete foundation for low-cost, compact systems compati-
ble with the company’s Eclipse superminicomputers.

Achieving compatibility with
MV series machines was among
the design’s most important goals;
in fact, its performance is about
half that of an MV /8000. The de-
sign also took up the challenge of
minimizing the external logic re-
quired to build a system that
would implement the architecture
of Data General’s 32-bit Eclipse
MV superminicomputer, which
supports 4 gigabytes of virtual
memory.

This new and, for now, experi-
mental family of very large-scale-
integrated n-channel MOS circuits
(Fig. 1) includes a central process-
ing unit, a microsequencer, a
floating-point unit, a system 1/0
unit, and a burst multiplexer
channel unit. A proprietary titani-
um disilicide process and 3.5-volt
internal operating voltage help speed operations while
holding power dissipation to 3 watts in these complex
devices (see “Titanium disilicide boosts performance,”
p. 123). The CPU executes 32-bit register-to-register oper-
ations in a single 400-nanosecond microcycle and per-
forms memory-to-register moves in two cycles with a
high degree of parallelism. The floating-point unit, itself
no sluggard, handles a double-precision (64-bit-wide) ad-
dition in four cycles. The system input/output chip gen-
erates Eclipse MV/series 170 bus activity and at the same
time provides several internal peripheral functions. Its

Electronics/November 3, 1983

companion, the burst multiplexer channel unit, handles
the burst multiplexer channel 1/0 of the Eclipse Mv/
series.

These system elements communicate over a three-state,
bidirectional, 32-bit-wide address-data bus (the system
bus). One bus transaction occurs during each cycle (T
period). For more efficient use of hardware resources,
four external clocks divide each T period into eight equal
subcycles, S—S,.

Thus, for example, the CPU’s register file can be ac-
cessed as many as four times in one cycle. An address is
driven on the bus during S,-S,-S,,
and data is driven during S,-S;-S,.
(In order to prevent bus conten-
tion, the bus is not driven during
subcycles S, and S,.) The system’s
timing determines what is driven
onto the bus. No other signals are
needed to indicate that address or
data are on it.

A special READY pin signals
whether a given bus operation has
been completed during the current
T period or needs to be extended
for another one. No new transac-
tion can be started until the asser-
tion of READY indicates that the
current transaction is complete.
READY is sampled during the sev-
enth subcycle of every cycle.

A system element must request
and be granted the bus before ini-
tiating a transaction. Using a min-
imal amount of external hardware, the system elements
are linked in a daisy-chain priority scheme to arbitrate
access to the bus. At the lowest end of this chain is the
cpPU, which has the lowest priority. When no other de-
vices put in a request for the bus, the CPU is responsible
for filling it with an invalid transaction. On the other
hand, a special VALID bit in the 6-bit control field gener-
ates normal valid operations (Fig. 2).

To support multiple-cycle bus operations, a system
element can assert the LOCK bit and prevent a higher-
priority device from taking over the bus. They must
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DUAL-PORTED SYSTEM MEMORY

PROCESSOR BUS

INPUT/QUTPUT BUS

TRANSCEIVER

MICRO- CENTRAL FLOATING- SYSTEM BURST
SEQUENCER PROCESSING POINT INPUT/OUTPUT MULTIPLEXER
UNIT UNIT UNIT UNIT °“u":‘|'1‘,5'-

74 617S

CONTROL
STORE

MICROCONTROL BUS

TRANSCEIVER TRANSCEIVER

PROGRAMMED BURST
DATA-CHANNEL MULTIPLEXER
INPUT/QUTPUT CHANNEL

1. Powerful pentad. Besides a conventional single-bus configuration, this dual-bus approach boosts throughput for a system built out of the
five microEAGLE chips. A separate bus handles processor transactions, while another manages the system's input/output activity.

respect the LOCK bit by not requesting the bus if it
happens to be locked.

The five chips can be configured in both conventional
single-bus and high-performance dual-bus designs. In the
dual-bus arrangement, the system input/output unit and

BIT
B
= : b wg
OPERATION Zl<S| e =14
- 8|2 =
o
SYSTEM
Srcrews Exllell e PHYSICAL ADDRESS
LOCAL DEVICE | OFFSET WITHIN
foomess | X | V| X | XXX | seeciFien | pevice

BUS OPERATIONS

000 RESERVED

001 WRITE BLOCK
010 READ DOUBLE
011 READ BLOCK

100 WRITE HIGH BYTE
101 WRITE LOWBYTE
110 WRITE SINGLE
111 WRITE DOUBLE

DEVICE SPECIFIER

001000 0000 SYSTEM INPUT/OUTPUT

000100 0000 BURST MULTIPLEXER CHANNEL
000010 0000 FLOATING-POINT UNIT

000001 0000 CONSOLE

000000 0001 MICROSEQUENCER

2. Addressable. A 6-bit control field extends the flexibility of the
microEAGLE chip set. When addressing system memory (LOCAL bit
= 0), the remaining 26 bits represent the physical address. Alterna-
tively, the remaining bits can address memory local to the other chips.
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the burst multiplexer channel unit contend for one bus
while the CPU uses the other. The resuiting increased
memory bandwidth enhances system performance. Each
bus has its own priority chain and is arbitrated indepen-
dently. Under some conditions, such as a LOCK opera-
tion, a requestor must gain conirol over both buses si-
multaneously by using a transceiver, which connects the
two as one bus.

System elements other than main memory can commu-
nicate through the local-communications address space
by asserting the LOCAL bit in an address, bit 1 (see Fig.
2). This address space is partitioned among the system
170 unit, burst multiplexer channel unit, floating-point
unit, and microsequencer chips, as well as the virtual
console read-only memory. The CPU may utilize this
local-address mechanism to send commands to the 1/0
chips, for example.

The central processing unit

A true 32-bit chip, the crU (Fig. 3) uses five major
units—for fixed-point arithmetic, address translation, au-
tonomous fetch, control, and external interface. Through
them, it performs all fixed-point operations and address-
ing in the microEAGLE system. The address-translation
unit provides memory management with a 2-K-byte page
granularity and supports a physical address space of 128
megabytes. Up to 16 address translations are immediately
available in a fully associative cache inside the address-
translation unit. The on-chip design permits address cal-
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culation and subsequent translation in one cycle.

The address-translation unit also supports a long-ad-
dress—translation process, performed by microcode, that
translates a logical address when the translation is not in
the address-translation unit’s cache and saves the context
block during page faults when necessary. An enhanced
first-in, first-out (FIFO) algorithm refills the address-
translation unit’s cache. If an encached translation is
used while the FIFO pointer selects it, the pointer is
incremented past that translation, so it will not be re-
placed until the next time around. This method is partic-
ularly effective for preventing the current program-
counter translation from being thrown out of the
address-translation unit’s cache.

Fetching instructions

The CPU’s autonomous instruction-fetch unit consists
of a five-word instruction-register pipeline and program-
counter pipeline. The unit permits simultaneous fetch,
decode, and execution and initiates a prefetch operation
whenever the address-translation unit has a valid transla-
tion for the required memory address and the system bus
is not being used for other transactions.

The horizontal programmable logic array (horizontal
PLA) is addressed by the sequencing unit. In response to
a vertical microinstruction from the microsequencer, it is
first addressed from the horizontal address field of the
vertical. Subsequent addresses may be generated internal-
ly, a procedure that allows a fast and efficient response
to internal states.

Exceptional conditions such as long-address transla-
tions, coprocessor waits, and memory waits are handled
in the horizontal microcode, without interrupting the
vertical microinstruction sequence. The key to executing
exception-handling routines in horizontal microcode is
the microcomplete signal, asserted to indicate to the mi-
crosequencer that the execution of a vertical microin-
struction has been completed. By holding microcomplete
unasserted during exception handling while the appropri-
ate horizontal routine is executing, the microsequencer
sees only a somewhat longer but otherwise completely
normal execution of a vertical microinstruction.

The microsequencer chip

The microsequencer chip (Fig. 4)—which contains an
instruction queue, decode logic, and microaddress-gener-

3

Titanium disilicide boosts n-MOS performance

=

The proprietary advanced titanium disilicide n-MOS process
Data General used to fabricate its superminicomputer chip
set is based on 2-micrometer channel lengths, 4-pm metal
widths, 3-um metal spacing, and 350-angstrom gate-oxide
thicknesses. In this process, titanium disilicide serves as a
second layer of low-resistance interconnection (see figure).
Produced with no extra photomasking steps, this layer is
normally used to fabricate gates for MOS devices. Since
titanium disilicide reduces polysilicon resistivity to about 1.5
ohms per square, its major advantage is the speed boost
afforded by lower-interconnection RC time constants.

There are three additional benefits, too. First, since the
chip’s worst-case propagation paths are speeded up, its
overall performance can be improved. Second, smaller
drive and pull-down devices can be used to achieve the
same propagation delay for less performance-critical inter-
nal paths. Finally, designers can apply regular structures for
those same paths, to generate signals, rather than carefully
craft custom structures. Although regular structures often
have greater parasitic loads and, consequently, run more
slowly, the titanium disilicide process
can offset this effect.

Regular structures give designers
shorter development cycles. Regis-
ter-level simulation, logic simulation,
circuit simulation, and circuit layout
can be completed more quickly, and
on-chip testability becomes more fea-
sible. For complex chips like those in
the microEAGLE set, speed, power,
development time, and testability be-
come increasingly significant.

Several techniques give designers
the ability to observe and control the

LumTHICK
METAL (10,000 A)

4
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chip set's internal states. For example, in the central pro-
cessing unit, the output of the arithmetic and logic unit is
loaded into flip-flops before being sent to the address-
translation unit. Three dedicated pins provide paths through
which the contents of these flip-flops can be shifted out and
external data can be shifted in. Five scan paths in the CPU =
reveal its internal state. For run-time checking, the system
executes diagnostic microcode on power-up before pass-
ing control to the virtual console.

The chips use 3.5 volts for internal functions and a 5-V
supply for TTL-compatible levels on all input and output
signals. Scaling the internal power supply to 3.5 V increases
the chips’ speed and reduces their power consumption.
Dissipating about 3 watts each, they will be packaged in
84-to-100-pin pin-grid arrays. Although the chips are com-
patible with an existing product, the very nature of such
laboratory projects makes it possible that no finished prod-
uct will be developed from them. Even a successful imple-
mentation would yield such products two years from now—
at the earliest.
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3. Central processing unit. Besides an on-
chip fixed-point arithmetic unit, this member

MICROCONTROL
BUS
REGISTER
I%l’ FILE
PAD
RECEIVER
[ ARITHMETIC
AND LOGIC
UNIT
HORIZONTAL CONTROL
PROGRAMMABLE SIGNALS
LOGIC ARRAY =
AND CONTROL
ADDRESS-
TRANSLATION
UNIT
AUTONOMOUS
FETCH UNIT
INSTRUCTION
PIPELINE

of the microEAGLE family boasts an on-chip
address-translation unit with a 16-word asso-
ciative cache. Addresses not in the cache

PROGRAM
COUNTER'S
PIPELINE

undergo a microcoded translation process.

conditional aborts, the microcode
can, for example, be configured to
assume that a loop branch has been
chosen, and thus optimize the itera-
tive looping case.

To generate the address of the
next vertical microinstruction, the
microsequencer processes sequencing
information from the external con-
trol store. Several hardware enhance-
ments implemented in the microse-
quencer make vertical sequencing
more flexible, most important among

EXTER them a six-deep microaddress stack
NAL o .

INTERFACE used in microcode subroutining. For

the higher-level macroinstructions in-

. cluded in the MV instruction set, the

TG modularity provided by subroutines

is invaluable for developing reliable,

ation logic—performs instruction decoding and vertical
microcode sequencing (see ‘“Two-level micro-architecture
hones performance,” p. 126). Each double word of in-
structions taken from memory by the CPU’s autonomous
fetch unit is simultaneously loaded into the microse-
quencer chip. Both chips place the received double word
into their respective instruction-register pipelines. As the
execution of each macroinstruction is completed, the mi-
crosequencer decodes the next instruction in the pipe.
The CPU uses two dedicated pins to keep the microse-
quencer informed of every word loaded into the pipeline,
every word extracted from it, and every branch or other
event that requires it to be flushed.

When the microsequencer transfers the execution con-
trol field to the CPU and the floating-point unit, it begins
to execute its vertical sequencing instruction. Those chips
do not execute the corresponding horizontal microcode
until the next cycle. Any test results generated by the
execution chips are not sent back to the sequencer for
another cycle after that. Consequently, the microse-
quencer cannot conditionally branch on an instruction
until two cycles after it has been executed.

Best guess

To mitigate the effects of delayed conditional branch-
ing, the microsequencer has conditional abort sequenc-
ing. It does not delay the branch until the test condition
arrives; instead, vertical microcode can tell it to assume
that a particular path will be taken and to continue along
that path. If the test condition indicates that the wrong
path was taken, the system aborts the current one and
begins to execute the alternative. When the abort occurs,
there is a time penalty of one or two cycles while the
microinstruction pipeline is flushed and refilled. Using
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microcode.

Vertical microcode is stored either in read-only-memo-
ry— or in a random-access-memory—based control store.
To accommodate engineering changes, the microse-
quencer chip has an associative memory that can over-
ride the selection of up to eight addresses in the ROM
control store and divert the control flow to the writable
control store. For loading and verification, the CPU can
access the associative memory and the control store
through the microsequencer’s local address space.

The floating-point-unit chip (Fig. 5) performs the float-
ing-point instruction set of the Eclipse MV architecture,
which uses the IBM standard hex-radix, 32-bit single-
precision and 64-bit double-precision format. The chip’s
three major functional blocks—the execution unit, the
external interface, and the control unit—all operate in
parallel, increasing the speed of floating-point operations,
especially for iterative algorithms.

Dual data paths

In the execution unit, two precharged 64-bit buses
provide data paths between the mantissa ALU, the expo-
nent ALU, sign logic, and the shifter. The A bus supplies
data from the 64-bit register file to the ALUs, and the B
bus supplies data to the <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>