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MICROPROCESSORS MADE EASY

HP’s new 5036A
Microprocessor Lab is a
50 hour hands-on course
that makes it easy for
you to learn about hard-
ware, software and
troubleshooting — at your
own pace.

HP5s new 5036A Microprocessor
Lab is designed for self-study or
classroom use and allows you to
place emphasis on all three basic
areas of microprocessors. It comes
with a 20-lesson, 454-page textbook
and a briefcase-contained micro-
computer lab designed to give you
maximum “hands on" experience.
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Hands On Hardware Guides

You Through.

You learn rapidly as you study

the text, then see the results

of the programs you enter on the
keyboard, or trace system faults in
troubleshooting practice. Extensive
systemn labeling and strategically
located LEDs make it easy to corre-
late system behavior with theory for
faster and better learning.

Software Achieves Two Goals.

The programming lessons let you
understand how programs work and
teach you to write simple programs.
Built-in programs give instructional
examples that start you learning
quickly.

Extends You Into Troubleshooting.

You learn advanced techniques
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of troubleshooting. The lab and
optional troubleshooting tools listed
below provide you with the knowl-
edge and hands-on practice you
need to trace microcomputer system
faults down to the component level.
And you can use the optional tools
in everyday troubleshooting.

To order the quick and easy
course in microprocessors, or for
complete information, contact your
nearby HP field sales office or write
1507 Page Mill Road, Palo Alto,

CA 94304.

Prices: 5036A Microprocessor
Lab, $800*; Accessories forTrouble-
shooting practice are the HP 5024A
Logic Troubleshooting Kit. $625*;
HP 5004 A Signature Analyzer. $990*

*Domestic U.S. Prices
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SURPRISE!

HP Introduces the World's First
Digital Bar Code Wand.

Anyone now using a keyboard or push buttons for data entry could benefit from using bar codes.
Depending on the number of characters being entered, bar code scanning has been shown to be from two to four times
faster than key entry.
HP%s new HEDS-3000 Digital Bar Code Wand can scan black-and-white bar codes and convert the codes to
microprocessor-recognizable digital output. Fully specified and guaranteed, the Wand contains a push-to-read switch which
conserves power. It is well suited to portable systems as well as those with line power. The Wand is housed in a
rugged, stylized, molded plastic case with attached cord and connector. Of even further interest to OEM3,
the HEDS-3000 can be manufactured in custom colors with desired logos.
In quantities 1-99, the Wand is priced at $99.50* each.
For more information or immediate off-the-shelf delivery,
contact your nearest HP Components franchised distributor.

In the U.S. contact Hall-Mark, Hamilton/Avent, Pioneer (é ﬁ H E W LE T T

Standard, Schweber, Wilshire or the Wyle Distribution Group
(Liberty/Elmar). In Canada, call Hamilton/Avnet or Zentronics. Ltd. pAC KA R D

*U.S. Domestic Price Only
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SURPRISE!

Applications Support( Package
for Digital Designers.

HP Schottky Diodes can solve the problems digital designers encounter with forward voltage, switching
speed, temperature stability and reliability. HP Schottky Diodes offer 0.3 V. turn-on voltages, picosecond
switching, excellent temperature stability and a machine insertable double-stud package.
For more information or immediate off-the-shelf delivery on these components, call any franchised
HP distributor. In the U.S., contact Hall-Mark,
Hamilton/Avnet, Pioneer Standard, Schweber, Wilshire
or the Wyle Distribution Group (Liberty/Elmar).
In Canada, call Hamilton/Avnet or Zentronics, Ltd.

FREE APPLICATIONS
SUPPORT PACKAGE

For your free collection of
applications notes which
contains detailed technical
descriptions of HP diodes in
digital circuits, circle the
reader service card.

(éﬁ HEWLETT

PACKARD
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81 Technical Articles
MICROCOMPUTERS & SYSTEMS
Development system supports today’s processors —and tomorrow’s, 81
SOLID STATE
Package piggybacks standard E-PROM to emulate one-chip micro, 89
SOLID STATE
Peripheral controller turns to I°L, 93
SIGNAL PROCESSING
Software makes a big talker out of the 2920 microcomputer, 102
DESIGNER'S CASEBOOK, 98
ENGINEER'S NOTEBOOK, 108

39 Electronics Review 113 New Products
INSTRUMENTS: Smaller manufacturers score IC ROUNDUP: Small printers think big, 113
makers over GPIB chips, 39 IN THE SPOTLIGHT: 14-bit synchro-to-digital converters
PHOTOVOLTAICS: Arco, Ovshinsky strike amorphous get smaller, 116
solar-cell deal, 40 COMPUTERS: 32-bit computer aimed at OEMs, 118
TELECOMMUNICATIONS: Polysilicon IC arrays may cut DATA ACQUISITION: Small converter has big specs, 124
codec needs, 41 INDUSTRIAL: A-d converter samples for $299, 126
Bell plans 6 11-mile optic link, 41
GOVERNMENT: Budget may flood defense contractors Departments
with work, 41 Highlights, 4
COMMERCIAL: Copier does halftones on plain paper, 42 Publisher’s letter, 6
SOLID STATE: EE-PROM cell size shrinks eightfold, 43 Readers’ comments, 8
PERSONAL COMPUTERS: Network links 64 units, 43 News update, 12
TRADE: U. S. to press Japan on targeting charges, 44 People, 14
CONSUMER: Space heaters look to digital control, 45 Editorial, 24
NEWS BRIEFS: 46 Meetings, 26
Electronics newsletter, 33
59 Electronics International Washington newsletter, 49
WEST GERMANY: Epi process is highly selective, 59 Washington commentary, 50
JAPAN: Multilayering yields ferrite chip inductors, 60 International newsletter, 55
GREAT BRITAIN: Compiler translates Atlas for minis, 60 Engineer’s newsletter, 112
JAPAN: Chip sensor shrinks color video camera, 62 Products newsletter, 129
AROUND THE WORLD: 64
Services
67 Probing the News Reprints available, 128
COMPONENTS: Flat-panel displays find special jobs, 67 Employment opportunities, 130
LETTER FROM DALLAS: Companies on the move are Reader service card, 139

eyeing Texas, 69
COMPUTERS: 1980 the year of the consumer? 70
ABROAD: Italy seeks yet another solution, 72
COMMUNICATIONS: ITT off base, say chip makers, 76
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Highlights

Cover: Development system stands ready for 32-bit chips, 81

With the dust still settling from the electronics industry’s first march into
16-bit microprocessor territory, advance scouts are bringing back reports of
powerful new chips. Motorola’s 68000 processor has 32-bit internal buses,
and it won’t be long before improved packaging schemes allow the wide
buses to emerge from their silicon confines. The company is getting the jump
on development system needs by introducing an EXORmacs system that’s
ready for the next generation of processors.
Cover is by Art Director Fred Sklenar.

will ngo be the year of the home computer? 70

A number of prognosticators said it would happen in 1979. It didn’t. Now
some of the same voices are reverberating with predictions that the consumer
market for small “personal” computers will quadruple in 1980. Significant
new entries in the field might encourage such optimism, but other small-
machine makers are getting out.

E-PROM rides piggyback on emulation aid, 89

One-chip microcomputer prototypers impatient with the compromises and
clumsiness of using emulation boards in the field may have found just what
they’ve been looking for. It’s a version of the microcomputer, with operating
characteristics matching those of the final chip, packaged with a socket on
top for erasable programmable read-only memory.

Crowded peripheral controller resorts to I°L, 93

Peripheral makers aren’t far behind computer manufacturers in the applica-
tion of large-scale integration. So that it might occupy a slot in a specific
minicomputer, a programmable peripheral controller has been made with
four custom integrated-injection-logic chips, a microprocessor, and a dense
7-by-9-inch printed-circuit board.

There are ways to make a microcomputer talk, 102

Specialized speech-synthesis chips are stoking demand for talking consumer
electronics, but they’re not the only slices of verbal silicon around: the 2920
microcomputer’s speed and analog input/output make it an able speaker,
given suitable software.

. - . and in the next issue

Systems on chips, enormous memories wow ISSCC attendees . . . a one-chip
processor emulates a high-end minicomputer . . . how to build a 60-watt
switching power supply for $37 . . . a contact temperature probe’s design
affects its accuracy . . . a dual-processor measurement system raises the
art of interruption to new heights.
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NEWAM/FM
SYNTHESIZED SIGNAL
GENERATOR ...

It Took Krohn-Hite To Make
RF Generation Easy

Krohn-Hite's Model SSG520 has everything you need for designing,

servicing, testing, and aligning radio communications equipment, PLUS

simplicity of operation. Your job is easier now thanks to Krohn-Hite's
design sophistication.

.;“ Here is what the Model SSG520 offers . . . along with simplicity in
& every step
5 Frequency range from 10 to 520MHz
008 Synthesized operation: accuracy +2 x 108, stability <2ppm/yr.

Modulation flexibility makes any combination of AM and FM,
1y A i¥1ternal andyexternal modulation possible
Thumbwheel frequency selectors for fast, stable, error-free

settings with 100Hz resolution.
Exclusive SINAD meter, a built-in tkHz automatic distortion
analyzer, measures receiver sensitivity quickly and simply

d - s Optional reverse power protection and program-

= mability (IEEE bus)
e ,‘ @ Now there's a new RF benchmark in sophisticated
= i ® simplicity . . . the Model SSG520 from Krohn-Hite.
p— ; ‘ll‘ e Call us today for further information and look up our
“ ' - 3 complete product listings in EEM and Gold Book.

W LlcpoHN-HITE

CORPORATION
Avon Industrial Park. Avon. MA 02322 « {617) 580-1660 TWX 710 345 0831

@©Krohn-Hite Corp. 1979 Krohn-Hite...Benchmark of Value in RF Signal Generators

SALES OFFICES: AL., Huntsville (205)534-9771; AZ., Phoenix (602)279-1531; CA., Inglewood (213)674-6850, San Jose (408)292-3220; CO., Denver (303)773-1218; CT., Canton
Center (203)693-0719; FL., Orlando (305)859-7450, Sunrise (305)742-2115, GA., Atlanta (404)455.1206; MI., Monolulu (8081941-1574; IL., Chicago (312)283-0713; IN., Carmel
(317)844-0114; KS., Overland Park (913)649-6996; LA., Gretna (504)367-3975; MD., Towson (301)321-1411; MA., Wakefield (617)245-5940; M|., Detroit (313)961-3042; MN., Minneapolis
(612) 835-4818; MO, St. Louis (314)569-1406; N.M., Albuquergque (505)255-2330; N.J., Cherry Hill (609)482-0059, Engé:wood (201)871-3916; N.Y., Rochester {716)473-5720, Syracuse
(315)437-6666, Vestal (607)785-9947; N.C.. Burlington (919)227-3639; OH., Chesterland (216)729-2222. Dayton (513)294.2476; OK., Jenks (918)299-2636; OR., Portland (503)297-2248:
S.C., Greenville (803)271-8543; TX., Dallas (214)661-0400, Houston (713)688-1431; UT,, Salt Lake City (801)466-8729; VA., Falls Church (703)573-8787; WA., Bellevue (206)454-3400;
WI.. Milwaukee (414)545-8400; CANADA, Montreal, Quebec (514)747-9747. Ottawa, Ontario {613)725-1931, Toronto, Ontario (416)625-0600, Calgary. Alberta (403)276-7567.
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The Personal
Computing Book

Take the computer
revolution into
your own hands!

More than 50 articles are presented
from leading publications in the field
to give you this up-to-date guide that
answers all your questions on person-
al computing precisely and reliably.

Hardware * Software * Theory
* Applications * Helpful Hints

Order today, and don’t forget the other
valuable Electronics Magazine Books
listed in the coupon below.

P.0. Box 669, Hightstown, NJ 08520 :’Jﬁr [
Send me... LH)| .
copies of Microprocessors @ $8.95
copies of Applying Microprocessors

@ $9.95

copies of Large Scale Integration
@ $9.95

copies of 8.
tions @ $12.95

copies of Circuits for Electronics
Engineers @ $15.95

copies of Design Techniques for

I

|

[

of Data C ica I
I

I

Electronics Engineers @ $15.95 |
I

I

I

I

I

I

copies of Memory Design: Micro-
computers to Mainframes @ $12.95

copies of New Product Trends in
Electronics, No. 1 @ $14.95

copies of Personal Computing:
Hardware and Software Basics @ $11.95

Discounts of 40% on orders of 10 or more
copies of each book.

| must be fully satisfied or you will refund full
payment if the book is returned after ten-day
trial examination.

O Payment enclosed [ Bill firm  [JBill me
I Charge to my credit card: [J American Express
| {0 Diners Club O visa [J Master Charge
Acct. No.

Date Exp.

On Master Charge only,
first numbers above name

Name Title

City

I
I
I
Company I
I
I
|

Signature

I

I

I

I

| Street
I

|

—

Publisher’s letter

Da!las bureau manager Wes Iversen

was born and raised in Council
Bluffs, Iowa. But darned if he isn’t
starting to sound and act more like a
Texan every day. His Letter from
Dallas appears on p. 69.

This letter is the first in a continu-
ing series of regional reports on the
electronics industry to be written by
our bureau editors.

Wes does some Texas-style brag-
ging about how this region is fast
becoming a major electronics center
not only for semiconductor produc-
ers, but for computer hardware
companies as well. Judging from the
employment statistics, these observa-
tions may be more than just brag-
ging.

The lure of wide open spaces,
favorable tax policies, and moderate-
ly priced housing have made Texas a
prime location for electronics firms.
Not to be overlooked in the stam-
pede of newcomers is that the oldest
electronics tenant on the range,
Texas Instruments, has also been
expanding, and attracting hard-to-
hire engineering talent to what Wes
calls “silicon prairie.”

The eyes of Iversen have been
upon Texas electronics firms since
he joined the staff a year and a half
ago. In that time his beat has
become busier and busier as major
firms have joined the enterprises
already growing on the scene. There-
fore doing his first letter on this
expansion was a natural.

esigning a microprocessor devel-
opment system for a microproces-
sor that has not yet been developed
poses some problems. As Jack
Kister, manager advanced computer
support systems for Motorola Inc.’s

Semiconductor group in Phoenix,
Ariz., puts it: “The difficulty is that
there is no development system for
the development system. We had to
invent new tools, improvise, and use
simulation techniques.”

Kister, who is co-author of the
cover article on Motorola’s new
EXORmacs development system
(p. 81), had another thing going for
him when he began work on the
project. He had spent two years at
Motorola’s microprocessor operation
in Austin, Texas, as an applications
engineer working with the people
who were designing the 16-bit
MC68000 chip. Being in on the
ground floor in Austin was an
advantage when it came time to
design the development system in
Phoenix.

“For the first six months of the
project there were no chip character-
izations available. We designed the
development system without know-
ing the final ac characterization of
the chip,” Kister recalls. “It was a
big help to be able to call the people
I knew in Austin and ask them how
things were coming along. It’s good
to have this cross breeding from the
chip to the systems level.”

Because there was considerable
interest in the 68000 among poten-
tial users, a number of them went
through Austin to learn about the
processor, then went through Phoe-
nix to pass along suggestions on the
development system to Kister and
his group.

Why not an editorial career?

Electronics has available challenging editorial positions for electronics engi-
neers with a bent for journalism. Our editors keep abreast of and write or edit
articles on the latest trends in electronic technology. Right now, we’re
looking for editors to cover microcomputer systems and software, as well as
the consumer and industrial fields. A bachelor's degree and design experi-
ence are desirable. Salary and benefits are excellent. Write a letter telling us
about yourself to the Managing Editor (Technical) at Electronics, 1221
Avenue of the Americas, New York, N. Y. 10020.
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. PROM
ROGRAMMER

Total thinking

for microprocessor

MicroSupport

The marvels of microprocessors are enough
to confuse any professional. Before you're
too far along, remember there’s more to your
job than just designing microprocessors
in your products.

You also need total microprocessor
support throughout your organization. It’s
more than just PROM programmers ...
emulators . . . microprocessor development
gystems and software.

Advant announces MicroSupport by
E-H.

The complete family of related support
equipment for design, development, test
and field service.

It’s the total approach to all of your
needs ... now and in the future.

ADVAINT

for
MicroSupport™

By (@)
h96 Trimble Road
ban Jose, CA 95131

1408) 946-9300

MicroSuppart 1s a Trademark of € H tnternational MicraSuppost products are marketsd workd

pide by Advant Corporation

MicroSupport is the highly efficient,
fast, economical and comprehensive line of
universal microprocessor support tools.

First, an improved line of universal
PROM programmers that can quickly and
easily program 4K-128K PROMs.... using
software, not personality boards.
Regardless of where they are used—lab,
development, production or field service—
you can choose units that will let your
people change software in seconds.

Next, is a series of real-time, stand-
alone emulators for debugging hardware
and software. Your engineers and techni-
cians never have to be worried about being
tied to a microprocessor development sys-
tem to debug programs. Production test

stport . e

will also find them useful.

Now in final test, is the most advanced
microprocessor development system you
canimagine. [t offers significanthardware
and software advantages over other so-
called universal microprocessor-based
systems.

It will give you increased power and
dramatically expanded capabilities in a
very cost-effective package.

While you’re thinking about micro-
processors and their applications. .. thin
about total microprocessor support.

Call or write us today for more infor-
mation on MicroSupport.

Advant for MicroSupport by E-H.

I'm thinking about microprocessors and need to think about microprocessor
support. Send me information on

Universal PROM

PH\L!YE.I!HIH(’YS

Economic, Universal micro-
processor development

systems

Name
Company
Address
City

Phone ( )

\1]1'”!'"()! essors ll.\f'd

f‘\pplu ations

Real-Time Emulators

I'm already using
miCroprocessors and need to
discuss MicroSupport right
away. Give me a call
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How do factors such as package type, logic family, complexity,
temperature, environment and screen class affect the reliability of
the digital microcircuits you use?

What are the recorded failure rates and field replacement rates
for these devices?

The most comprehensive and up-to-date data available on the
reliability of SSI and MSI digital devices can be found only in
RAC databook—

DIGITAL FAILURE
RATE DATA, 1979

e Generic failure rates, based on field op-
eration, rel-demo, equipment check-out
and life test data.

e Observed failure rates vs. MIL-HBK-217C
predictions.

TTL, CMOS, PMOS, NMOS, Schottky and ECL technologies—430 pages.
Field replacement rates by operational or package type.

Generic replacement rates according to field warranty data.

Ordering No. MDR-12 e $50 per copy ($60 non-U.S.) Airmail $7.50 extra.

RAC
Il Reliability Analysis Center

RADC/RBRAC = Griffiss AFB, NY 13441 « Tel. (315) 330-4151; Autovon: 587-4151

RAC is a DoD Information Analysis Center Operated by IIT Research Instlitute

Circle 8 on reader service card

When Clear
Displays Count

You can count on Ferranti-Packard’s
electromagnetic 7-Segment display module
to give you the electronic compatibility
you need plus the reliability and
visibility your customers demand.
Performance-proven for over 5
years, the simple design and
construction, backed by Ferranti-
Packard research and engineering,
Fives ou the combination of re-
1ability, visibility and fiexibility
that no other read-out component
can match.
When you design an electronic
read-out system, Ferranti-Packard display
modules will help you do it better. It’s clearly the display
module you should consider. See the difference for yourself,
write or call us and we’ll prove it.

When clear displays count - (fimanm) Ferranti-Packard Limited
SpeCify Ferranti-Packard. = gll).::gr:::tflse? g:ai:n Mississauga,

Ontario L4AW 2P1 Canada
2| Telephone: (416) 624-3020
Telex: 06-961437
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Readers’ comments

More costly circuits

To the Editor: I enjoyed Ernst Wall’s
article on the Hamming code [Nov.
22, 1979, p.103]. Wouldn’t it be
easier, however, to use TI’'s
SN74LS630/631 16-bit parallel er-
ror-detection and -correction circuit
instead of the circuits the author
proposes?

Clinton Jones

Tucson, Ariz.
The author replies: / would like to
comment that, first, the TI chip
(74L.5630) will only become available
this January (we designed the system
described in Electronics over one and a
half years ago); and second, the esti-
mated small-quantity cost of the Ti
chip is about 355.00. To implement a
16-bit system of the kind described in
the article would cost about $30.00
and an 8-bit system about $20.00.

Who's racing whom?

To the Editor: I am seldom moved to
write letters but “Europe races to
catch up” [Nov. 8, 1979, p. 94] gave
me an incentive. Who is racing to
catch whom? It seems to me that the
Europeans and Japanese have led
the U. S. for years in applying elec-
tronics to automobiles, under the
hood and elsewhere. They are always
faster to apply a new technology
than the U. S. auto industry.
[ own a 1969 Volkswagen, Type 3,
a mass-produced auto that has an
electronically controlled fuel-injec-
tion engine. What U. S. auto could I
have bought in 1969 with any type of
fuel injection, much less electronic?
Loy M. Bloodworth
Ellicott City, Md.

Canada'’s first fiber optics

To the Editor: On page 56 of the
Dec. 20 issue, due credit is given to
Silma Ltd., Nippon Telegraph and
Telephone Public Corp., and Thom-
son-CSF for their accomplishments.
But the absence of any reference to
the Canstar division of Canada Wire
and Cable Ltd.’s having provided
Canada’s first industrial fiber-optic
link at General Motors of Canada
Ltd. is conspicuous.
Brigitte M. Gauthier
Canstar Communications
Scarborough, Ontario
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The LOCO 11, a new
crystal clock oscillator

at anew low price.

For just $3.75" you get LOCO II. The new crystal-controlled,
thickfilm, DIP oscillator from Motorola.

LOCO It comes in three frequencies— 16 MHz, 18.432 MHz
and 19.6608 MHz. And these master clock frequencies
are divisible to drive uPs and baud rate generators, or a
combination of baud rate generators, uPs and LSI chips.
All on the same micro-computer board—all from one
master clock. Just think of the space that will save.

LOCO I gives you stability, too. It has a rating of
* .05%. That includes calibration tolerance at 25°C,
operating temperature, input voltage change, load change
and aging. It's the ideal size as well—.820" x .520" with a
seat height of .250”

At $3.75, when you get LOCO I, you're getting the right
oscillator at the right price.

For price list, rep list and data sheet, call Barney llI
at (312) 451-1000. Or write Motorola, Component Products
Department, 2553 N. Edgington, Franklin Park, IL 60131.

*1,000 price. M), Motorola and LOCO Il are trademarks of Motorola Inc.

@ MOTOROLA INC. COMPONENT PRODUCTS
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Advanced Micro Devices began by ANNOUNCING THE

making the best integrated circuits in ADVANCED MICRO DEVICES

the business. We've built our reputa- SCHOOL OF

tion on microprocessors, memories, ADVANCED ENGINEERING.

digital and linear peripherals and If youd like to know all there is to

development systems. A $225-million  know about our parts, come to our

dollar reputation. new School of Advanced Engineering.
There’s a logical next step, and You'll find it in our Custo-

this is it. mer Education
Center, a
complete
educational
facility
designed just
for you.




There’s no better way to learn all
about the AmZ8000 and Am2900
families. To get hands-on experience
with our development systems and
evaluation boards. To find out about
everything from microprogramming
to PASCAL to microprogrammable
computer architecture.

Although our School of Advanced
Engineering is new, we've been teach-
ing the courses for years. And our cus-
tomers have told us our courses are
the best. Clear. Quick. To the point.

Send in the coupon and we'll send
you all the details on our School, our
staff, our courses. If you can’t come to
us, don’t worry. Ask us about arrang-
ing a seminar in your area.

The Advanced Micro Devices
School of Advanced Engineering.
Because these days, you need all the
smarts you can get.

Advanced Micro Devices
Customer Education Center
490-A Lakeside Drive
Sunnyvale, CA 94086

Iwant all the smarts | can get. Send me your brochure
on the School of Advanced Engineering.

Name
Tile _
Company
Address
City State Zip

1/31/80€

Advanced Micro Devices o

901 Thompson Place, Sunnyvale, CA 94086
Toll Free phone: (800) 538-8450, ext. 2325, 3665
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Quarts
Noiseless & FREQUENCY CONVERTER

INVERTER
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DAS0-1H DAX200-1H DAXS00-2H
SPECIFICATION
Model DASO-tH DA200-1H | DAX200-1H | DAX300-1H | DAX300-2H | DAXS500-2H
[Ouput Power | SOVA__ | 200VA__ | 200VA | 300VA | 300vA S00VA
Input_Voltage b 16V | pen 16V | DCI—16V | _DCu--16v | NC22~32V | DC22~32v
Output Voltage :J\gnsmm\ [ "ACII5(Z30 v | ACII5(Z30v_| ACII5@300V | ACII5E30)V | ACH5@I0)V
Outgut Regulation | l.ess than = 5% | Less than 5% | Less than +5% | l.ess than £5% | Less than 3% | Less than +3%
Output_Distorsion | less than 109 | Less than 10% | .ess than 5% | l.ess than 5% | Less than 5% | Less than 5%
FDlmenllm\ (mm) | 178x110x233 | 178 153 »213 | 180 x 183 x 261 | 180 x 183 x 391 | 180 x 183 x 391 | 220)(35(”(3“0_
Weight _(kg) | 6.0 6.5 | 7.0 12.0 12.0 15.0

Agency Open for some areas
New York, Chicago & Los Angeles

KOJIMA ELECTRIC MFG. CO., LTD.

Head Office :  2.26.8. Minamikaneden, Suita.Shi. Osaka 564, Japan
Phone : (06385-3323 Cable : “KOJMAMFG OSAKA™

Tokyo Office : 3.15.3, Toyotamakita, Nerima.ku, Tokyo 176, Japan

Phone : (03)918.3312
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conmpas

microsystems

DB/ 65

If you were designing the ideal 6500 development
system, what would it contain?

How about — in circuit emulation, hardware break-
point, powerful debug monitor, symbolic disassembly,
on-board ram, scope sync and lots of switches for
versatile operation.

Oh yes, you'd also want a low price of around $1450

(U.S. only).
224 SE 16th St. AMES, 1A 50010
P.O. BOX 687 (515) 232-8187
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News update

# Solid-state electrochromic dis-
plays are a tempting target for
researchers. Their attractions in-
clude completely passive display
operation once written into and a
pleasing appearance, with deep blue
characters being formed on a white
ceramic background. Thus, while
such displays have yet to emerge
from the laboratory, progress is
being made at research installations
around the world.

One of the foremost workers in the
field is Mino Green, who heads a
small team plugging away at the
Department of Electrical Engineer-
ing of London’s Imperial College
[Electronics, Jan. 18, 1979, p. 67]. A
year ago, Green thought he could
have a working seven-segment dis-
play within 12 months, a develop-
ment that truly would be a land-
mark. However, no display has
emerged, and “pray God we get
around to making one in 1980,” says
Green. The trouble is that “we are
only a small operation, not a big
industrial enterprise,” he explains,
adding that he puts a higher premi-
um on understanding basics. “But I
do not see any basic fabrication
problem,” he says.

In the past year, says the research-
er, “we have developed a more
detailed knowledge of how these
things work,” and this has added to
his confidence that the technology
will ultimately work. “Test cells on
life tests have now clocked 10 million
operations with no problem at all,”
he discloses, “and the technology is
less power-hungry than we thought:
writing takes 2 milliamperes per
square centimeter at 0.6 volt.”

Read/write time varies from 1
second at room temperature to a
tenth of a second at 55°C—a speed
that is adequate for line and charac-
ter display, though it could be
improved, says Green. The problem
is that the speed is highly voltage-
sensitive, but Green believes that
difficulty can be solved by finding
electrolytes with a lower resistance
and by improving the mobility of the
sodium ions as they penetrate the
tungsten trioxide chromic compound
that forms the cell’s outer layer,
turning it blue. -Kevin Smith

Electronics /January 31, 1980



y sett”e !or anordinary switch...

when you can have a

L UAPLOOSA!

Our basic miniature snap action precision switch (up above) Then there's our choice of terminals: screw. solder or QC. And.
is the standard of the industry. 34,816 variations make it  our choice of circuitry: SPDT. SPST NO or SPST 'NC. Add it all
the standard of the switching world. up and you'll come to three conclusions:

Example: Our miniature comes in 17 standard actuators 1. This is the most versatile miniature switch ONERy ¢
plus 43 more special forms and shapes already tooled (like the  you can spec— 34.816 times over. e
examples down below) ... plus Cherry will produce any design your 2. Only Cherry— with 25 years of snap switch g
application needs. The standard actuators alone range from as  experience—could offer such a lollapaloosa at | *,
high as 400 grams operating force at 15 amps to an operating  the right price...with the right delivery dates.
force as low as 2 grams at 3 amps. 3. You need our complete catalog...and

Example: Our miniature comes in your choice of five (count  free sample switch. Just call...write...or
them!) five ratings— from 0.1 amp gold crosspoint contacts...toa  TWX...say “Lollapaloosa!”...and we'll send
full 15 amps. With 3.5 and 10 amps in between. you both. Free. No strings.

CHERRY {;‘}/‘»?\PRECISION SWITCHES

CHERRY ELECTRICAL PRODUCTS CORP.‘§608 Sunset Avenue. Waukegan. IL 60085—312/689-7700—TWX 912/235-1572
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Twice Actual Size

LOW COST!
OPB 706
0PB 707

TRW Optron

REFLECTIVE OBJECT
SENSORS

NEW, LOW COST DEVICES
OFFER HIGH RELIABILITY
FOR NON-CONTACT SENSING

TRW Optron’s new OPB 706 and OPB
707 reflective object sensors provide
solid state reliability at a low cost for
non-contact sensing applications.

Ideal applications for the OPB 706
and OPB 707 include detection of
edge of paper or cards, EOT/BOT
sensing, tachometers, motor speed
controls, and proximity detection.

The devices combine a high effi-
ciency solution grown gallium arse-
nide infrared LED with a silicon N-P-N
phototransistor (OPB 706) or
maximum sensitivity photodarlington
(OPB 707) in a plastic package. The
photosensor senses radiation from the
LED only when a reflective object is
within its field of view.

With LED current of 20 mA, the out-
put of the OPB 706 is typically 750 uA
when the device is positioned 0.050
inch from a 90% reflective surface.
Under similar operating conditions,
the output of the OPB 707 is typically
35 mA.

Abuilt-in light barrier in both devices
prevents response to radiation from
the LED when there is not a reflective
surface within the field of view of the
sensor. With no reflective surface, the
maximum sensor output due to
crosstalk between the sensor and LED
i50.200 nA and 10 uA for the OPB 706
and OPB 707.

The OPB 706 and OPB 707 and
other low cost, high reliability TRW Op-
tron reflective transducers are im-
mediately available. Custom designed
versions are available on request.

Detailed information on the OPB
706 and OPB 707 reflective object
sensors and other TRW Optron op-
toelectronic products . . . chips, dis-
crete components, optically coupled
isolators, and interrupter assemblies
. . . is available from your nearest TRW
Optron sales representative or the
factory direct.

TRW orrron
A DIVISION OF TRW INC.

1201 Tappan Circle
Carroliton, Texas 75006, us A
TWX-910-860-5958

214/242-6571
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Kalb brings Silicon Valley
outlook to DG engineering

His colleagues agree that Jeffrey C.
Kalb, Data General Corp.’s new vice
president of engineering, looks like
the right man in the right place at
the right time.

Kalb comes to the headquarters of
the Westboro, Mass., firm from his
position as head of its Sunnyvale,
Calif., semiconductor operation.
Now he will have the sole responsi-
bility —from the mechanical side of
peripheral devices to the software
needed to make systems run.

Kalb replaced Carl D. Carman as
DG’s engineering czar, and he says
that he will probably impose a some-
what more structured style on engi-
neering management. “That doesn’t
mean a clampdown,” he is quick to
point out. “I like the multidisciplina-
ry team-engineering approach al-
ready in use. With so much of life-
cycle cost coming to consist of soft-
ware and support, that seems to be
the best way to approach computer
systems design. But though [ want to
allow engineers maximum fiexibility
and room to innovate, at some point
their efforts have to tie into corpo-
rate goals.”

Thus, “I suspect we will see more
product reviews, program defini-
tions, market analyses, etc.,” says
Kalb, adding, “in fairness to Carl
[Carman], I will probably need more
of this than he might have; he had a
feel for product development based
on years of experience.”

But the system is different today
from when Carman took the posi-
tion. “He started in when there were
less that 100 engineers aboard; now
there are more than 500, and many
are doing different sorts of things.
That simply takes a different form of
management. The challenge, as I see
it, is to keep engineering productivity
high while DG goes through what
some are calling a period of growth
through change.”

The change is nothing more than
the company’s posturing itself for
the new sorts of markets it will face
in the 1980s. And with one key trend
pointing toward higher-complexity

New perspective. Jeffrey C. Kalb will
involve semiconductor more in DG plans.
solid-state devices, Kalb, with his
Silicon Valley background, seems
truly to be a good match for the time
and the circumstances.

And, sure enough, he plans to “in-
volve DG’s semiconductor group
more in the future. Many engineer-
ing decisions dealing with architec-
ture, components, and so on relate to
semiconductor technology. In some
firms, impressions of what is possible
are gained only through vendors, and
sometimes those impressions are not
too accurate. Our Sunnyvale opera-
tions will be able to give our East
Coast engineers a better feel for
realities and the ‘what if” impacts of
new technology on potential hard-
ware and software.”

Young wants IEEE’s voice
to be a million strong

On Jan. 4, the Association of Ameri-
can Engineering Societies met for
the first time to discuss the problems
affecting engineers of all disciplines.
Representing electronics engineers
at that meeting was Leo Young, 53,
recently elected president of the
IEEE. Young has taken the IEEE into
the AAES, in the face of some rank-
and-file resistance, because he be-
lieves sheer numbers will eventually
help get engineers’ problems publicly
aired and solved. “For instance, if
the IEEE is anxious to get something
done—say, about pensions—and we

Electronics /January 31, 1980



PDP11/03 PDP1123
MICROCOMPUTER SYSTEMS

FIRSTMICRO"

@@@TW

\' COMPUTER CORFORATION NOD
N ROCOMPUTER DEVELOPMENT §
110N AND 11/23 CONPGURANO

11703-L
SRVXLLB

KD11-HA
CPU 11/03

MSV11-DD
32KW Memory

RLO
Controller

RL01
Comroller

BACKPLANE

BDV11-AA
Bootstrap

Serving the world with cost effective computer systems.
™

"Trademark First Computer Corporation

11V03-L

KD11-HA
CPU 11/03

MSV11-00

32KW Memory

RX02
Controller

DLVt
Senal (4)

BOV11-AA
Bootstrap

SRVXSSB

The Basic PDP-11/03 systems offer the designer a
low cost campatible alternative to the lorger
members of the PDP-11 family. The larger faster
PDP-11/23 systems offer the power, expandability
and operating systems of the larger members of the
PDP-11 family while retaining the praven cost
etfective Q-Bus architecture. These systems save
you money, imprave programming efficiency, and

boost productiviry.

11T23-L

KDF11
CPU 11/23

MSV11-00
32KW Memory

MSV11-DD
32KW Memory

RLO1
Controller

RLO
Controller

DLV
_ Senal 14)

,

BDV11-AA
Bootstrap

11v23-L
SRWXSSA

MSV11-0D
32KW Memory

MSV11-0D
32KW Memory
Controller

DLV11-J
Serial (4)

BDV11-AA
Bootstrap

TWX NUMBER 910-651-1916

1 computer corpotion

corporate square/825 north cass avenue / westmont, illinois 60559/ (312) 920-1050

“Registered rrademark of Digital Equipment Corporation $5-3



The new Precision 616 cuts
clean with programmable
ease. 80 dB/octave attenua-
tion slopes and time domain
filters superior to Bessel

Up to 16 filter channels,
programmable for gain
and cutoff frequency
Interfaces with mini

micro or GPIB. Typical

phase match is 4°, :
with worst case of 2° Joiner. President Leo Young feels IEEE will

You get perfqrmance that be stronger in new alliance.
used to require a custom

instrument, without payin. - —
a custom price. L say we speak for 150,000 electrical

Call Don Chandler, engineers, people listen. But if we
607-277-3550, say we speak for 1 million engineers

or write for complete S v
specs and a demonstration and scxsnusts, they will listen a lot
harder,” he says.

5@ PRECISION FILTERS’ INC Young, who collected signatures

’ to get on the last IEEE ballot, won on
303 W. Lincoln, Ithaca, N.Y. 14850 a plalform of many planks, all of

them supporting the policy that the
IEEE has to serve the professional
needs of the engineer. “If I could
condense everything into one phrase,
it would be ‘career maintenance’,”
Young says. “The IEEE is not there
just to publish technology —although
this is a logical extension of its work.
Its emphasis and focus should be on
careers, of which technology is the
biggest, but not the only, part.”

As well as taking the IEEE into the
AAES and continuing the fight for
pension rights, Young wants to
’ obtain a closer interaction between

the various societies within the IEEE,
hoping to establish technical cross-

Circle 16 on reader service card

| ties to give the engineer more flexi-
bility in his career path. “We're
going to let the Computer Society
run with the ball at first. This tech-
nology is more pervasive than others,
so we’ll see what the computer needs
are in some of the other societies,”
Young observes. “The IEEE has
become a bit too compartmentalized.

FREE

Brochure describes Electronics

editorial reprints, services, books...

* More than 70 article reprints in 15 subject
gelsFleEs We need connections across the

* Handy wall charts society’s boundaries.” It looks as if

+ Custom-made reprint services the IEEE will be crossing some

For your free copy. : : )
* Books especially for Electronics’ readers i boundaries of its own under Young’s
P Y circle #275 on the direction over the next year.

» Convenient postage-paid order cards reader service card.
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YOUR CHIPS COMEIN

MITEL’S

‘CHIP + CHIP’
TOUCH-TONE
RECEIVER.

At Mitel Semiconductor, we
practice one-upmanchip.
The MT8860 DTMF Decoder
and the MT8865 Band Split
Filter are the lowest cost

100 per cent semiconductor
solutions to a complete
DTMF receiver available.
Smaller than conventional
receivers, this chip-set
features separate filter

and decoder components
with applications ranging
from switching systems to
mobile radio.

FEATURES

* 12 mW power dissipation.

* Single supply voltage from
4.5to0 13 volts.

¢ 14 dB signal to noise ratio.
* Exceptionally low talk-off
rate (less than three hits on
Mitel test tape).
-‘0 30 dB dynamic range.
‘e 30dB precise dial tone
rejection.

Now available for
immediate delivery.

LAUNCHING THE CHIPS OF TOMORROW.

MITEL SEMICONDUCTOR

United States: 1735 Jefferson Davis Highway, Suite 1009, Arlington, Virginia, U.S.A. 22202. Telephone (703} 243-1600
1223 Westchester Pike, Havertown, Pennsylvania, U.S.A. 19083. Telephone (215} 449-5556.
2321 Morena Blvd., Suite M, San Diego, California, U.S.A. 92110. Telephone (714) 276-3421.

Canada: P.O. Box 13089, Kanata, Ottawa, Ontario, Canada K2K 1X3. Telephone (613) 592-2122,
Telex: 053 4596, TWX: 610-562-8529.
18 Airport Bivd., Bromont, Quebec, Canada JOE 1L0. Telephone (514) 534-2321, Telex: 05-267474.
Europe: Hamilton Road, Siough, Berkshire, England SL14QY. Telephone 0753-36137, 0753-36138, Telex: 847730
Fredericiagade 16, Suite 309, 1310 Copenhagen K, Denmark. Telephone (01) 119302, Telex: 27246
Asia: Park-In Commercial Centre, Suite 1423, 56 Dundas Street, Mong Kok, Kowloon, Hong Kong.
Telephone 3-318256, Telex: 64235.

5 i ar Copyright 1979 Mitel Corporation
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LSI Breakthrough for Analog

Intel announces the 2920 Signal Processor,
first general purpose, real-time system on a chip.

Good news for analog designers.
Intel breaks a new barrier in
microelectronics: The first intel-

£1  ligent chip powerful enough to

process analog signals in real
time. Plus a computer-aided
development package to help
speed your systems to market
faster than ever before.
Intel’s 2920 is a complete,
micro-sized signal processing
system that packs the equivalent
of over 18,000 transistors on a
single chip. It operates hundreds
of times faster than current digital
processors. And best of all, the
2920 allows designers to program sys-
tem values quickly, instead of having
to match and tweak components.

A revolution in analog design
From the beginning, LSI tech-
nology has helped designers achieve
dramatic improvements in product
size, design cycles and manufacturing
economics. But until now, the speed
and complexity of analog processing
has stood in the way of
general purpose, single
chip solutions for real-
time applications.
Today, Intel’'s 2920
Signal Processor brings
the powerand flexibility
of LSI to the analog
world. Because of its
size, the 2920 can fitin
spaces too compact for

' ANALOG
weuTS

assured to a degree not possible
with previous methods.

Micro-processing for
the real world

Applications for the 2920 are
as broad as your imagination. Since
analog designers can program the
2920 processor to perform a large
number of standard building block
functions, the chip can be used as
an entire subsystem. Implement
such functions as complex filtering,
waveform generation, modulation/
demodulation, adaptive processing,
and even non-linear functions.
This broad capability makes the
2920 an ideal single chip solution
for virtually any application in the
DC to 10kHz range.

And like the digital micropro-
cessor, the 2920 is destined to create
entirely new classes of applications:
products that are smaller, simpler,
and less costly to produce. It givesa
competitive advantage to companies
in such areas as process control, test

far less complex than the component
matching it replaces. Most impor-
tantly, Intel provides the complete
support tools and design workshops
you need to start designing 2920
systems today.

Our SP20 Support Package and
Intel’s Intellec® Microcomputer
Development System allow you to
develop and debug by simulating
your system in software. Just program
functions according to your system
schematic, then specify input and
operating values. Together, Intel’s
development aids let you see how
your system will work before you
even build a prototype. Best of all,
because you develop in digital code,
your prototype system will be dupli-
cated precisely in manufacturing.

Start making news with
your product
Everything you need to begin
designing a new generation of real-
time analog processing systems
is here today: Intel’s 2920 Signal
Processor, SP20 Sup-

port Package, and the
Intellec Development

| System. For detailed
information, including
our new 2920 bro-

OMux f_‘) oureyTs

chure, plus a schedule
of Intel’s nationwide
2920 Design Work-
shops and Seminars,

contact your local

traditional analog
solutions. Because the
2920 is programmable,
product development and time-to-
market are speeded significantly.
Finally, because the 2920 is a solid
state device produced with Intel’s
proven NMOS process, reliability
and manufacturing repeatability are

L Functional Block Diagram of the 2920 Signal Processor

Intel sales office or
| distributor. Or write

and instrumentation, guidance or

control systems, telecommunications,

speech processing, and seismic or
sonar signal processing.

How the 2920 simplifies

system development
Programming Intel’s 2920 Signal

Processor is fast and easy to learn —

Intel Corporation,
Literature Department, 3065 Bowers
Avenue, Santa Clara, CA 95051.
Or call (408) 987-8080.

intal delivers.

Europe: intel Interr

Intel Japan, Tokyo. United Smes and Canadlan dlstributors:
Arrow Electronics, Alliance, Almac/Stroum, Component
Specialties, Cramer, Hamiiton/Avnet, Harvey, Industrial
Components, Pioneer, Wyle/Elmar, Wyle/Liberty,

L.A.Varah and Zentronics.
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IT WOULD BEAPITY
TO LET THIS KIND

OF RESOLUTION BE USED
ONLY FOR

CAPTAIN KANGAROO.
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Sony color picture tubes are now
available for avionics use.

The same Sony picture tubes that many
believe to produce the clearest, brightest, sharp-
est color television pictures available today.

The same patented one-gun Trinitron
tubes that can be found in almost every television
station in America.

If you're in the process of designing
avionics systems, the uses of Sony Trinitron tubes — THE SHARPEST. cLEAREST PICTURE TuBE IN YouR
ShOUId be ObV|OUS CLEAREST PICTURE OF THE WEATHER.

Everyone knows, for example, that color radar is only as accurate as the
color. What better tube to use than Sony? (Leading manufacturers already use
Trinitron tubes in their color radar systems.)

o« ~ - B -y
L] |

Sony Trinitron color tubes
can be incorporated into the next
generation of avionics and
air-route traffic-control systems to
display en-route NAVAID
W information, aircraft position,

N approach plate data, and flight
routings. And because their
quality is so abundantly evident
(all you have to do is look), they'll
make any color display system
easier to sell.

IN VIRTUALLY ANY SITUATION, SONY TRINITRON TUBES LET THE BRILLIANCE
OF YOUR ENGINEERING SHINE THROUGH. AS you’d expect, Sony

tubes meet very high standards for durability and
shock absorption.

More importantly, they meet the standards
of Sony. A company whose reputation for quality
control is second to none.

For more information about the avionics
applications of Sony Trinitron tubes, write on your
company letterhead to Michael Schulhof, President,
§ Sony Industries, 9 West 57th Street, New York,

USED IN ONBOARD NAVAID SYSTEMS, T .
A SONY TRI?IITRSN 'I’?.IBE C:‘P?MAKE EVEN THE MOST N Y 1001 9

COMPLICATED APPROACH PATTERNS EASIER TO USE. Better still, go to any store that sells television
sets and witness the superiority of Sony Trinitron tubes for yourself.

We've never put our name on anything that wasn't the Best. SON Y

© 1979 Sony Industries, a division of Sony Corp. of America, 9 West 57th Street, New York, N.Y. 10019, Sony and Trinitron are registered trademarks of the Sony Corp.
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Conneclors give me the design
flexibility I need. And mass
lermination helps cut my cosis.
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The flexibility you need for cable-to-
cable, cable-to-panel, and p.c.board
applications. All from the CHAMP family
of connectors. All with the cost saving
advantages of mass termination.

For example, CHAMP Latch ribbon
cable connectors allow you to mass
terminate .050" ribbon cable to standard
.085" centerline 1/0O interfaces.

With CHAMP ACTION PIN P.C.
board connectors, you have the
reliability, safety, and capability to
produce completely solderless
backplanes. Not to mention lower
production costs. And there are vertical,
edgeboard, and even right angle
versions available so you can mate
parailel to the board.

Plus, IEEE #488
approved connectors

Electronics /January 31, 1980

anc metric hardware, along with
CHAMP-LOK Connectors for the
simplest locking hardware you can buy.

It's all here. Design flexibility and
cost-effective mass termination. In one
connector family from AMP.

For more information about how
you can put that family to work for you,
call the CHAMP Information Desk
at (717) 780-8400. Or write us.

AMP Incorporated,
Harrisburg, PA
17105.

Some facts worth knowing about
CHAMP connectors:

Description: A complete family of
.085" ¢ connectors for cable-to-cable,
cable-to-panel, and pc board
applications. Intermateable with all
existing similar types.

Termination: Mass terminates
unstripped solid and stranded

(7 strand) wire, multiconductor cable
and certain ribbon and molded cable
on .085" or .050" centers.

Positions: 14, 24, 36, 50, and 64.
With a choice of mounting methods.
Wire size: 22-26 AWG (solid) and
22-28 AWG (7 strand) with insulation
diameters to .045" max.

ACTION PIN,. CHAMP-LOK, CHAMP and AMP are
trademarks of AMP Incorporated

AMP has a better way.

ANMP
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Editorial

—==

A signal from the Government

President Carter and his multitude of
challengers are not falling all over themselves
to explain to their fellow Americans why
silicon may have as important a role in the
economy as grain sales to the Soviet.

Sen. Adlai E. Stevenson III, for one, is
known to lament that reality, and so does
the staff of the Illinois Democrat’s subtommittee
on international finance. But that does not
alter the fact that Stevenson was the only
legislator to turn out for mid-January hearings
that seek to shape a national policy on trade
in electronics and other high technologies.
“Issues like these unfortunately lack the sex
appeal of an embargo on grain sales to Russia,”
admits one Stevenson staffer, “and never get
broad media coverage.” The trade press
reports them, of course, but readers of these
reports are aware of these issues already. For
the public in general, however, such issues
as trade in integrated circuits are too ambiguous,
mysterious, and plagued by statistics to
warrant attention.

That attitude compounds the problems of
a vigorous and growing IC industry unwilling
to stand by while what it sees as unfair foreign
competition undermines its leadership position
in its own domestic markets. It was a point
made clear to a sympathetic Stevenson by
such industry leaders as Intel Corp.’s Robert
N. Noyce, testifying on behalf of the
Semiconductor Industry Association, and
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Motorola Inc.’s John Welty, who spoke for
the International Business Council of the
Electronic Industries Association.

The fact that their concerns were supported
by the White House Trade Representative’s
office was probably the most encouraging
sign of the session. “In trade policy development,
we must not, and will not, overlook the
legitimate trade problems of an expanding
successful industry simply because it has
unorthodoxly [sic] approached the Government
in health, rather than in serious injury,”
declared Robert Hormats, who carries the
rank of ambassador and functions as deputy
to U. S. trade representative Reubin Askew.

This signal by the Government that it is
now ready to support one of its leading
industries in gaining access to European and
Japanese markets equal to others’ access to
U. S. markets is indeed encouraging. But it
is certainly not enough.

What U. S. manufacturers of 1Cs and other
high-technology products must do is take
their case to a broader segment of the U. S.
public than they are now reaching. Beyond
Adlai Stevenson are 99 other members of
the Senate and 435 members of the House.
Beyond them are the voters who must be
awakened to the fact that products made
from silicon will be just as critical as
products made from corn and wheat to the
long-term economic future of the nation.
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A Placeto Grow

There’s a place not far
from the main stream.

A place to put down roots.
A place where you can hike
or sail on Sundays, take in
a weeknight symphony or
explore the great outdoors.
Just minutes away from a
clean metropolitan skyline.
Skiing to the east, ocean
beaches to the west—
each less than two hours
drive. This is Oregon.
We've made it our
headquarters for thirty-
three years. If you have
research, engineering,
marketing or software
development skills, write to
Bill Eppick, Professional
Placement. He'll answer
your letter and send you a
color print of this Oregon
scene if you request it. No
obligation.

Professional Placement
Tektronix, Inc.,

PO. Box 500

E-2, Beaverton, Oregon
97077

An Equal Opportunity
Employer.(M,F, H).

Tektronix

COMMITTED TO EXCELLENCE

Electronics /January 31, 1980
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Meetings

The Automated Office, American
Institute of Industrial Engineers,
(P.O. Box 3727, Santa Monica,
Calif. 90403), Twin Bridges Mar-
riott Hotel, Washington, D. C., Feb.
11-13.

Third International Business Com-
puting, Word Processing and Infor-
mation Management Exhibition and
Conference (Info ’80), BED Exhib-
itors Ltd. (Bridge House, Restmor
Way, Wallington, Surrey SMé6 7BZ,
England), Cunard International Ho-
tel, London, Feb. 12-15.

The 1BM Evolving Network Strategy,
The Yankee Group (Box 43, Cam-
bridge, Mass. 02138), Hyatt Rickey,
Palo Alto, Calif., Feb. 13—-14, and
the Harvard Club, New York,
March 25-26.

iSscc 80, International Solid State
Circuits Conference, IEEE and the
University of Pennsylvania, San
Francisco Hilton Hotel, San Fran-
cisco, Feb. 13-15.

Southwestern Tool and Manufactur-
ing Engineering Conference and Ex-
position, Society of Manufacturing
Engineers (P. O. Box 930, Dearborn,
Mich. 48128) and National Tool,
Die and Precision Machining Asso-
ciation, Albert Thomas Convention
Center, Houston, Texas, Feb. 19-21.

Alternate Energy Sources of the
1980s Conference, IEEE, Town and
Country Hotel, San Diego, Calif.,
Feb. 20-22. (For information, write
to George Seebeck, San Diego Gas
& Electric Co., San Diego, Calif.
92101.)

First International Conference on
Bubble Memory Materials and Pro-
cess Technology, American Vacuum
Society (2030 Alameda Padre Serra,
Santa Barbara, Calif. 93103), Santa
Barbara Riviera campus, Feb.
20-22.

Word/Text Processing, American
Institute of Industrial Engineers,
(P.O. Box 3727, Santa Monica,
Calif. 90403), Ambassador West
Hotel, Chicago, Feb. 20-22.

Software Quality Assurance and
Configuration Management Seminar,
American Institute of Aeronautics
and Astronautics (P. O. Box 91295,
Los Angeles, Calif. 90009) et al.,
International Inn, Washington,
D. C., Feb. 21-22.

Computers in Manufacturing Confer-
ence, American Institute of Indus-
trial Engineers (P.O. Box 3727,
Santa Monica, Calif. 90403), Air-
port Park Hotel, Inglewood, Calif.,
Feb. 25-27, Ambassador West Ho-
tel, Chicago, March 19-21, and
New York Statler, New York, April
30-May 1.

Compcon80, IEEE Computer Society
(999 N. Sepulveda Blvd., Suite 410,
El Segundo, Calif. 90245), Jack Tar
Hotel, San Francisco, Feb. 25-28.

Diamond Jubilee Exhibition, Society
of Automotive Engineers (400 Com-
monwealth Dr., Warrendale, Pa.
15096), Cobo Hall, Detroit, Feb.
25-28.

Conference on Industrial Investment
Opportunities in Morocco, Moroccan
Industrial Development Office (821
U. N. Plaza, Suite TM-606, New
York, N. Y. 10017), Rabat, Moroc-
co, Feb. 25-29.

13th International Instruments, Elec-
tronics and Automation Exhibition,
Industrial and Trade Fairs Ltd.
(Radcliffe House, Blenheim Court,
Solihull, West Midlands B91 2BG,
England), National Exhibition Cen-
tre, Birmingham, Feb. 25-29.

Conference on Laser and Electro-
Optical Systems/Inertial Confine-
ment Fusion, IEEE, Optical Society
of America (200 L St. N. W., Wash-
ington, D.C. 20036) et al., Town
and Country Hotel, San Diego,
Calif., Feb. 26-28.

Short courses

Printed-Circuit Boards Update, Hol-
iday Inn Center Park, San Jose,
Calif., Feb. 19-21. Write to Society
of Manufacturing Engineers, P.O.
Box 930, Dearborn, Mich. 48128.
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New Military Intelligence

Here'sthe G-2 for systems designers on all three
of Intel’s advanced military microprocessors.

It no secret that Intel invented  faster processing than the M8080A s ideal. It gives you CPU, RAM,

the microprocessor. Or that our with 66% fewer components in ROM and I/O ports all on a single

8080A was the first microprocessor  a basic system. For a complete high  chip. For prototyping, you can

to receive JAN approval. Today, performance 5V military micro- even use our user-programmable

Intel offers a broader range of processor system, build with our M8748 EPROM version of the

military microprocessors thanany ~ M8155 256-byte RAM with M8048. A companion single-chip

other supplier. 1/O and timer, our M8212 8-bit microcomputer, the M8035L,
MB8O0B0A, M8085A and M8048  1/O port and M2716 EPROM. gives you M8048 performance

are mil-spec versions of three using external memory.

proven, industry standard 8-bit First military computer-on-

microprocessors. They're part of a-chip: our M8048 Our military support strategy

Intel’s plan to continue upgrading For designers developing military We support our three military

the world’s highest performance controller solutions, Intel’s new microprocessors with a full range of

LSI microcircuits to military 8-bit M8048 microcomputer mil-spec RAMs, EPROMs, bipolar

standards. PROMs and peripherals. All are

processed to full level B require-
ments of MIL-STD-883B, Method
5004 and quality conformance
procedures of Method 5005. To
ensure a smooth, cost-effective
design, use our Intellec® Develop-
ment System for both hardware
and software development.
For more information on Intel’s
complete family of military
microprocessor devices, con-
tact your local Intel dis-
tributor or write Intel
Corporation, 3065
Bowers Avenue,
Santa Clara, CA
95051. Or call
(408) 987-8080.

“intel delivers.

Europe: Intel International, I Igi Japan:

Strength in numbers with
JAN-approved 8080A

When you're designing with
advanced LSI technology, there’s
strength in numbers—and
experience. Our 8080A
is a good example. It’s
the most widely used
microprocessor ever. And
best supported by hardware
and software. No wonder its
military equivalent was the
first QPL Part I listed micro-
processor (M38510/42001BQB).
We've already delivered thousands
to military users.

For even higher performance:
MB8085A

Our M8085A is the world’s
highest performing military 8-bit
microprocessor. It gives you 50%

Intel Japan, Tokyo. United States and Canadian distributors:
Arrow Electronics, Alliance, Almac/Stroum, Component
Specialties, Cramer, Hamilton/Avnet, Harvey, Industrial
Components, Pioneer, Wyle/Elmar, Wyle/Liberty, L.A.Varah
and Zentronics.
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ost 8-bit

The record speaks for itself. An
independent survey revealedthat
during the first 9 months of 1979
General Instrument had topped all
rivals by delivering over two and
one-half million 8-bit microcom-
puters. That's more than twice as
much as our nearest competitor.
While it is @ most impressive
record, to be sure, it's a direct reflec-
tion of the success and acceptance
of General Instrument's philosophy:
To provide products of consistent
high quality, backed by comprehen-
sive support and customer service,
at competitive prices. Simply stated,
we deliver more 8-bit microcompu-
ters, because our microcomputers
deliver more to our customers.
Specifically, our popular PIC
family consists of the PIC 1650A with
512, 12-bit words of Read-Only-
Memory, 32, 8-bit bytes of RAM, 32
1/O lines, real-time clock counter
and two-level stack, packaged in a
40-pin DIP. The PIC1655A is a
reduced 1/O version,20 1/O lines,
packaged in a space-saving 28-pin
DIP. Another version, the PIC 1656,
has both external and internal inter-
rupts, three-level stack and 20 1/O

l

8-BIT MICROCOMPUTERS SHIPPED

THE FIRST THREE QUARTERS OF 1979

GENERAL
INSTRUMENT

COMPANY
A

lines in a 28-pin DIP. A development
microcomputer, without the ROM, is
also available.

All PIC series chips feature a
powerful 12-bit instruction set, in-
stead of the usual 8-bit instruction
word offered by other manufac-

COMPANY COMPANY

B (o

Source. DATAQUEST

turers, which allows applications
with far less ROM.

So much for what we make.
What our customers make of it is
something else again. Our 8-bit

microcomputers have proven them-

o




wop by just delivering
microcomputers.

selves in a wide variety of applica-
tions, including vending machines,
consumer appliances such as wash-
ing machines and vacuum cleaners,
electronic games, keyboards, dis-
play drives, TV/radio tuning systems,
industrial timers, motor controls,
security systems and automotive
dashboard instrumentation. And as
long a list as we may come up with,
it still isn't long enough, because

even as you're reading this, someone
is designing a PIC into yet another
challenging product application.

No matter how good a product
may be —and ours is second to
none — it needs the proper support
to realize its full potential. Which is
why we offer a complete, inexpen-
sive set of hardware and software
aids. This helps our customers in
their design, development, and eval-
uation of a particular application.

Software includes PICAL, a two-
pass assembler program, which
allows the use of mnemonics and
labels when writing the application
program. By attaching our PICES

in-Circuit Emulation System to any
host computer, you instantly have a
single-station PIC development sys-
tem. Rounding out the support
group is the PFD Series of PIC Field
Demo systems which emulates the
PIC Product Line, enabling the dem-
onstration of anapplication program
in the field before it's committed to
a masked ROM.

And, as you'd expect, we pro-
vide a complete library of informa-
tion documenting all there is to
know about our systems, including a
PICAL User Manual, PICES Data
Manual, PIC Handbook and PFD
Series Data Manual — all yours for
the asking. For more information,
write or call General Instrument
Microelectronics, 600 West John
Street, Hicksville, New York 11802,
orcall (516) 733-3107.

We help you compete.

GENERAL

INSTRUMENT







22 new bus transceivers.
First quad tridirectionals ever.
More octal bidirectionals too.

Low-Power Schottky innovation from
Texas Instruments.

Here’s a new line of bus
transceivers from Texas
Instruments that offers
a choice of true or in-
verting logic in 3-state

system performance.
TI’s continuing com-
mitment to innovative
Low-Power Schottky
technology means that

or open-collector out- e you can continue to de-
puts — plus, the 4EACH S ) sign with confidence —
industry’s first quad tri- g Bl tapping the industry’s
directional transceivers. i broadest product line.
Among the new quad For every low-power,
transceivers are tri- high performance appli-
directionals (LS440 cnnon DeTECTIOR cation — whether it’s
thr;loul;g'}(}‘ LS:44, lLS4"1$}Z el CPU [ e i military ‘systetmls, cdz:rtla
and bidirectionals wi processing, telecom-
indilvicztffé;l;gecti()sr)4igr;- wm o ||| o municaltions, (;l)roces}?
trols 5 . — ywinion | | | conmentsn] | | cormmenion control — and muc
The new octal trans- - sysTem memony (L. more.
ceivers, all bidirectional, . DYNAMIC RAMS And there’s much
include some with local e more on the way from

bus-latch capability
(LS620 through LS623),
expanded versions of
the popular LS245
(LS640 through LS645)
and some with input
D registers (LS646
through LS649). .

Features common to 40-Pin package.
all device types include: asynchronous
communication between data buses; on-
chip bus selection decoding; input hys-
teresis for improved noise margins;
control function implementation for max-
imum timing flexibility: operation over
full commercial and military temperature
ranges.

For the first time the designer has a
choice of selecting inverting, non-
inverting, or a combination of inverting
and non-inverting data paths with either
3-state or open-collector outputs.

The direction of data transmission for
all devices is controlled by the logic level
at the direction control input. The enable

This is the second in a series of innovative Low-Power Schottky devices TI is
introducing over the next few months. Watch for the new Memory Mapper
announcement and find out how you can replace 26 components with one

input may be used to disable the devices
so that the buses are effectively isolated.

Just examine the options and you'll see
how flexible the new line of transceivers
from Texas Instruments can make your
next design job.

An additional option on the LS640
through LS645 devices is the ability to
sink 48 mA instead of the conventional 24
mA. Parts with this capability are desig-
nated with a “-1” following the standard
part number.

Like all TI Low-Power Schottky
circuits, these new devices are low-
cost and feature less heat genera-
tion, increased densities and improved

TI. In addition to those
devices already intro-
duced, over the next
few months we'll be in-
troducing more new
devices in the Low-
Power Schottky Family.
You'll want to watch
for them. Because, like
the new bus transceivers, and the proven
performance of TI’s existing Low-Power
Schottky line, they’ll go a long way to-
ward making your design job easier.

For the widest range of effective bi-
polar state-of-the-art solutions, turn to
the leader. Turn to Texas Instruments for
more Low-Power Schottky innovation.

TI’s new bus transceivers Fifty Years |
are available at your nearest | t)éfears
authorized TI distributor. | Innovation
For more information write @m

P

to Texas Instruments Incor-
porated, P.O. Box 225012,
M/S 308, Dallas, Texas 75265. L~ |

TEXAS INSTRUMENTS

(© 1980 Texas Instruments Incorporated

INCORPORATED

84610A
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People have all kinds of reasons $ |

for moving to Florida.
We offer you a special reason.

Your career.

Florida is more than a place for growing oranges and suntans.
Today, careers grow here, too. In a thriving electronics industry
that we helped to build.

At our Miami headquarters, we design and build state-of-the-art

data communications equipment. Our customers include many of the
world’s largest airlines, banks, government agencies, and more than
half of the Fortune 500 companies. Dynamic applied research

and development programs keep us right on the leading edge of
data communications technology. We intend to stay there.

That’s why we're looking for the best people available.

If you're experienced in communications hardware or software,

we can offer you the perfect career combination—challenge, security,
satisfaction, and reward. We have important openings at every level.
Send today for a copy of our “Opportunity Portfolio.” You'll learn

about building an exciting career (and discovering a special Ilfestyle)
with Racal-Milgo in Florida.

Racal-Milgo

Employee Relations Department
Racal-Milgo, Inc.
8600 N.W. 41st Street, Miami, Florida 33166 Telephone (305) 592-8600

*All photographs shown are Racal-Milgo employees or their families.
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Fiber optics shows
mettle in watery
application for Navy

Electrophoretic
display occuples
new Exxon venture

Analog Devices
joins ATE race
with benchtop unit

Mostek to unvell
its versions of
8086 and controller

New firm lists
Pascal compllers
for Intel devices

Word processor
based on disk
to enter market

Electronics/January 31, 1980

Electronics newsletter

Fiber optics continues to be the transmission line of choice for harsh
environments. The latest example: ITT’s Electro-Optical Products division
in Roanoke, Va., has installed a six-channel 4-km cable underground in
what it refers to as a “generally water-filled duct.” Though such immer-
sion might be sudden death for a conventional electrical cable, the fiber,
made of dielectric material, is not bothered. More than 10 Mb/s can be
handled by the installation at the Navy air station in Norfolk, Va.

According to Webster’s, “electrophoresis” is the movement of suspended
particles through a fluid by an electromotive force. But it also describes a
technology around which Exxon Enterprises Inc. has formed a new
electronics venture that is expected to yield its first fruits for only year or
more from now. Called Electrophoretic Information Displays, or EPID, the
new division is understood to be engaged in the research and development
of a new display product, possibly flat-screen.

The potentially rich automated test equipment market these days has
tempted a New England company to broaden its diet. Hybrid component
maker Analog Devices Inc. of Norwood, Mass., is going after its first slice
of the ATE pie with a benchtop linear IC tester slated for delivery at the
beginning of May. The tester will be built around a 16-bit TMS
990/100M microcomputer from Texas Instruments Inc. and offer IEEE-
488 bus control, two RS-232-C interfaces, and disk program store.

Initial samples are expected around midyear of Mostek versions of the
16-bit 8086 microprocessor and associated 8259A interrupt controller.
The two devices, which the Carrollton, Texas, subsidiary of United
Technologies Corp. will build as a licensed second source to Intel Corp.
[ Electronics, Nov. 23, 1978, p. 46], will be available concurrently late in
the second quarter or early in the third quarter, Mostek officials say. Also
definite now are Mostek plans to produce a second-source version of the
8088, an 8-bit implementation of the 8086, about six months later.

Language Resources Inc.,, the Sunnyvale, Calif., software company
founded by former Intel Corp. employees, will make available native code
Pascal compilers for Intel’s 8080 8-bit and 8086 16-bit microprocessors
during the second quarter. The first compiler will execute on Intel
development systems, and later versions will execute as cross compilers
on large machines. These products will include a compiler for standard
Pascal, a macro-assembler, binding software, and library support.

Exidy Data Systems Inc. of Sunnyvale, Calif., will introduce 3 disk-based
word-processing system this April. The system will use full-sized disks and
will accept both single- and quad-density floppy disks. It is an expansion of
the firm’s existing Sorcerer system. Exidy will enter the already crowded
field with what are expected to be two advantages: a keyboard that
provides for single-stroke commands; and a price that is aimed at the
lower end of the market, less than $4,000 for the basic computer system,
word-processing package, disk drive, and printer.
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V-MOS FETs take
price down to
bipolar lavel

Engineers In the ’80s:

34

the ultimate
scarce resource?

Low-cost gyros
to Improve breed,
broaden markets

Motorola joins
list of makers of
5-V 16-K RAMs

Addenda

Electronics newsletter

Siliconix Inc. of Santa Clara, Calif., is about to take the wraps off two new
high-voltage (400-v breakdown) v-MOS power field-effect transistors that
are expected to herald the arrival of such devices at bipolar prices. What’s
more, the devices will be the first at Siliconix to use a new high-density
process that enables the firm to price them about an order of magnitude
less than comparable currently available v-MOS parts.

According to figures projected for employment needs and engineering
graduations, New England, and perhaps the entire country, may be as
much as 50% short of engineers and computer professionals by 1982-83.
The data, just released by the Massachusetts High-Technology Council,
appears to indicate that “there is just no way we can get enough engineers
into the educational pipeline fast enough to offset this shortfall.”

Responding to increasing demand for medium-performance inertial guid-
ance and control systems, the C. Stark Draper Laboratory Inc. has
established a new operation to develop and produce miniature gyros and
accelerometers with high parts commonality and innovative materials and
production techniques. The Cambridge, Mass., lab already has built a pilot
run of molded plastic gyro systems with high price-performance ratio and
is experimenting with automated and robotic assembly techniques. The
effort, partly sponsored by the Air Force, would first be applied to tactical
weapons systems. However, the low-cost inertial sensors might be inexpen-
sive enough for private aircraft and vessels and remotely piloted vehicles.

Samples are scheduled to be available later this quarter of the MCM4516,
a 16-k dynamic random-access memory from Motorola that requires only
a single 5-v power supply. The device, organized as 16-K by 1 (bit), is built
with the same HMOS process as that employed in Motorola’s 64-K RAM,
the MCM6664. Single-supply 16-K RAM devices —which offer improve-
ments over traditional three-supply 4116-type devices—are also planned
or announced by several other U.S. manufacturers, including Intel,
Mostek, National Semiconductor, and Advanced Micro Devices. In
Japan, Hitachi is also believed to be planning one.

Look for the Motorola Semiconductor Products Group to introduce a
data-encryption chip at the end of March. The single-chip device—dubbed
the MC6856 —will handle 400,000 b/s in a 24-pin package that is
compatible with either the 6800 or 8080 microprocessors. It is based on
the one available in Motorola encryption systems that have previously been
available [ Electronics, June 21, 1979, p. 107] and will have secondary key
capability. . . . The on-again, off-again merger of Sanders Associates Inc.
of Nashua, N. H., and California Computer Products Inc. of Anaheim,
Calif., is on again, and this time it looks as if it will stick. Proxy materials
have been sent to stockholders and they will vote on the merger at
meetings Feb. 15 and 16. . . . Nippon Electric Co. has developed a 1-K
random-access MOS memory with 8-ns access time. . . . Clarence W.
Spangle will become president and chief executive officer of Memorex
Corp., Santa Clara, Calif., in March. He now heads Honeywell Inc.’s
information systems operation in Minneapolis.
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So few in the world
really make itin ROMs.

It's amazing, but there are only
a few semiconductor manufacturers
anywhere in the world with the needed
mastery of MOS programming tech-
niques required today to make it bigin
ROMSs. Like Synertek.

We consider ROMs to be a
custom product. Depending on your
special needs, we offer three different
points of entry into our ROM produc-
tion flow. After careful evaluation,
we recommend the one entry level
best for you.

At diffusion mask you get lower
cost and the highest volume 16K, 32K
and 64K ROMs in the business. For
fastturnaround to meet your prototype
or preproduction needs, we offer
a 16K ROM metal mask option and a
32K ROM contact mask option.

Time tested and customer
proven results are what we're all about.
You can see them in our industry
standard bearers: SY2716 16K
EPROM, SY2316A/B 16K ROM
SY2332/33 32K ROM, and the
SY2364 64K ROM

For samples, data sheets, reli-
ability reports and our information
packet on our comprehensive ROM
capabilities, contact Memory Product
Marketing direct at (408) 988-5611
For Area Sales offices and distribution
references, call Headguarters Sales
direct at (408) 988-5607.

TWX: 910- 338-0135.

Synertek performs as a major
MOS supplier of high volume parts
with advanced technologies and tech-
niques behind everything we make.
ROMs. Static RAMs. EPROMs.
Custom Circuits. Single-chip Micro-
computers. Systems. 6500 Micro-
processors and Peripherals.

3 SYNERTEK
3001 Stender Way. Santa Clara, Califomia 95051
(408) 988-5600 TWX: 910-338-0135.
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Fast FIFOs
from inventory.




For years MMI has made the world’s fastest FIFOs.
Now theyTe even faster, and come in four-bit and five-bit versions.

Our standard FIFO—the 64 x 4 bit 67401 —comes
with a guaranteed 10 MHz data rate ideal for disc
controllers. communications. signal processing
and more.
But now we're also offering the 67401A. with
15 MHz guaranteed. making it perfect for even
more demanding applications such as digital video.
And we mean now! We have them in stock.
Each in space-saving 300-mil-wide packages with
industry standard pinouts.

Also new. A 5-bit FIFO that reduces your
parts count.

That’s right. The 67402 and 67402A also
guarantee 10 MHz and 15 MHz data rates.
Combine these 64 x 5 FIFOs with our 4-bit
devices and create a 9-bit organization
using two packages instead of three.

TN l
\ \L&

MIL-STD FIFOs from inventory.

The same devices come in mil-temp versions, and
can be processed to MIL-STD 883B. Get up to one
thousand off-the-shelf: up to five thousand in

six weeks.

For details and information on MMI's whole
line of FIFOs, write Applications Dept..
Monolithic Memories, 1165 East Arques Ave..
Sunnyvale. CA 94086. You can also get free
samples by writing to us on your company
letterhead and including a description of your
application.

Monolithic
Memories
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Hel
yourselt!

New! Our big, colorful 36-page catalog is
crammed full of exciting new instruments and
exciting new technology to help you save time,
money and energy in every corner of electronics.
By speeding your thought processes—and
extending your senses.

Imagine a family of innovative instruments
that do incredible things; at incredible savings. A
versatile new counter-timer with literally
thousands of applications...a unique new
instrument that monitors up to 40 digital test
points at once...plus lots of other
exciting surprises!
‘ Imagine a more logical way to test
" logic—with compact, circuit-powered
Za mstruments that illuminate digital problems
~~"in the twinkling of a LED.

Imagine a way to translate ideas directly into
working circuits—from a simple circuit to an entire
microcomputer—almost as fast as you can think.

Help yourself to our free new Catalog, just
bursting with smarter ideas in testing and design.
Send for yours today!

Continental Specialties Corp.

70 Fulton Terrace, New Haven, CT 06509
Send me your new catalog, crammed full
of smarter ideas in testing and design.
Name. _
Title_ : §

Company. .
Address
City_____ State. Zip

Phone B

Smarter tools for testing and design.
Sy EECAE SO Call toll-free for details

70 Fulton Terr., New Haven, CT 06509 (203) 624-3103. TWX 710-465-1227
OTHER DFFICES: San Francisco (415) 421-8872. TWX 910-372-7992 1 800_ 2 4 3_ 607 7
Europe: CSC UK LTO Pngne Sa"lon-vplalaen 0;99621602. TLX 817477 L)
anada: Len Finkler Ltd., Oownsview, Ontario i .
During business hours

Available at selected local distributors. © Copyright 1980 Continental Specialties Corporation
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Significant deveiopments In technology and business

Instrument makers
score unannounced
bugs in GPIB chips

by Martin Marshall, West Coast Computers & Instruments Editor

Complaints cover
design idiosyncracies in
instrument-bus ICs
known to their makers

Semiconductor makers have a good
thing going in their general-purpose
instrument-bus chips because the
GPIB integrated circuits simplify the
interconnection of instruments with
the IEEE-488 bus standard. Howev-
er, users report that virtually every
one of these ICs comes complete with
bugs —design idiosyncracies that re-
quire care during system design so
that the chips will implement the bus
interface correctly.

Designing around these bugs is
not made easy for small instrument
manufacturers by secrecy at the IC
houses. “Designers from small in-
strument makers find themselves in
the position of rediscovering some of
the bugs when prior knowledge could
save a lot of effort,” notes Bert
Forbes, president of Zia Tech Corp.,
San Luis Obispo, Calif. “When they
call up a manufacturer, he will
acknowledge the bug that the
designers found, but then he won’t
tell them about the other bugs.”

More complaints. Forbes is not
alone. The bugs and the secrecy of
the bug lists were a hot topic among
designers at the Automatic Test
Equipment Seminar and Test Instru-
ments Conference held earlier this
month in Pasadena, Calif.

What kinds of problems crop up
with the GPIB chips? A sampling
includes:
® The interpretation of the end-of-
interval signal on Intel Corp.’s 8291
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talker/listener and 8292 controller.
They can act on the EOI message
asynchronously, which can lead to a
false data-valid message unless the
designer is very careful in timing the
sending of the data.

@ The TMS 9914 will let informa-
tion flow into an instrument faster
than the buffer of the latter’s central
processing unit can handle it. Thus
other means have to be used to
control the not-ready-for-data line.

® A more recent entry, the Signetics
HEF4738 bus interface, may have a
problem with the unlisten message in
at least one application. Valhalla
Scientific Inc. of San Diego reports
UNL is not telling an instrument
to go into standby. Thus it stays on
the bus and responds to commands
intended for other instruments; al-

though Valhalla does say the prob-
lem may be in its system.

® With the Motorola 6848 GPIB
chip, an EOI signal leaves an end
message in the buffer, which then
goes out in the first byte of a new
message. Also, there are ghost inter-
rupts produced by the byte-out
command followed by an attention
message or by an interrupt of a serial
poll.

Lists exist. Generally, such idio-
syncracies are well known to the chip
makers. In fact, designers at the
Pasadena meeting complained that
the makers will provide lists of GPIB
bugs to large users, such as Hewlett-
Packard Co., Tektronix Inc., and
John Fluke Manufacturing Co., but
not to low-volume users.

Intel says it has indeed given bug

Conferees iook at iogic anaiysis techniques

Signature analysis looks to be the digital service technique of the 1980s,
according to a panel at the Automatic Test Equipment Seminar and Test
Instruments Conference. Ease of use in the field by unskilled technicians is
the primary reason, they say.

The panel on logic analysis techniques included representatives from
Hewlett-Packard Co., which introduced the measurement technique [Elec-
tronics, March 4, 1977, p. 89], and from Tektronix Inc. and Millennium
Systems Inc., both offering signature-analysis gear. Also present were equip-
ment manufacturers who are implementing signature analysis.

HP is perhaps the leader in implementing of signature analysis in their wide
range of products, but other manufacturers are reported to be using the
technique. Among them are Leeds & Northrup Co., Lanier Business Systems
Inc., Eastman-Kodak Co., and Racal-Dana Instruments Inc.

The technique is desirable for field servicing because the field technician
need only probe nodes in a circuit and check the signatures obtained with
those on a schematic. However, implementing the technique does require
extra design time on the part of the maker, and, of course, documentation of
the proper signatures is no small task.

When it comes to design development or production-line testing, logic
analysis and in-circuit emulation come into play, the panel agreed. Signature
analysis is almost entirely excluded from the design area because it does not
disclose the qualitative program-oriented information designers need. -M. M.
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lists to at least two major GPIB chip
users. “Yes, we have given bug lists
to HP and Tektronix, but that was
because they helped us develop the
chips,” reports William R. Schill-
hammer, product marketing man-
ager of data-communications periph-
erals in Santa Clara, Calif.

Marketing glitch. A spokesman at
another semiconductor company,
who asked for anonymity, says “We
don’t like to publish errata sheets
because we feel it would give our
competitors an unfair marketing
advantage. They could run ads citing
the problems with our devices with-
out mentioning the bugs involved in
their chips.”

The chip makers also say that the

information on the bug list is avail-
able—to the right people. “Design-
ers should be able to get that infor-
mation from our field applications
engineers,” asserts Don Phillips,
peripheral products marketing man-
ager at Intel. “The people we won’t
give that information to are those
who have no commitment to the
chips but are just shopping around.”

On the other hand, “the month
delay in updating field applications
engineers can turn into a 22 month
delay if the timing of the bug discov-
ery is wrong and if it takes a while
for the engineer to read the update,”
notes Gerald K. Mercola, president
of ICS Electronics Corp., San Jose,
Calif. -Martin Marshall

Photovoltaics

Arco pact gives Ovshinsky up to $25 million
for development of his amorphous cells

The oil industry’s high-roller mental-
ity may be starting to shake the
photovoltaic cell business, in which
so many of its companies have
invested. In mid-January, Atlantic
Richfield Co. granted a $25 million
contract to Energy Conversion De-
vices, Troy, Mich., to develop amor-
phous silicon solar cells.

Besides the amount, which in-
trigued industry sources say is the
largest nongovernmental one of its
kind yet, the contract raises some
questions. “Presumably, for $25 mil-
lion there’s some solid technology

behind it,” says a photovoltaic veter-
an, “So what do they know that we
don’t?”

Little to say. But answers are hard
to come by at Los Angeles-based
Arco, partly because of recent
changes in the management of Arco
Solar Inc., its Chatsworth, Calif.,
solar panel firm. A corporate spokes-
man says Robert R. Chambers, who
ran Arco Ventures Co.—a subsid-
iary that acquired and kept track of
Arco Solar—no longer heads it. But

he is mainly responsible for the $25 -

million award, of which Energy

Conversion Devices received $8 mil-
lion at the contract signing.

Chambers will not discuss the
details that led to the award except
to say “it’s entirely for research and
development” and to call its head,
Stanford R. Ovshinsky, “a good
research man.” A source familiar
with the award, however, cautions,
“Don’t assume it’s all for solar cells
or that a lot of progress was made to
justify it.” Arco will not get actual
devices from the Michigan firm.

Skepticism. Indeed, Department
of Energy and industry officials
remain skeptical about any technolo-
gy advances in amorphous cells by
Energy Conversion Devices. “It’s an
exciting area, and there’s nothing
wrong with it, but they have a long
way to go,” says one.

Amorphous silicon’s random mo-
lecular structure, which can be built
up in thin film, should be cheaper
than crystalline silicon. However,
the conversion efficiency of sunlight
to electricity has been below 6%,
perhaps as low as 4.5%—and the
break-even point is 8%.

Ovshinsky says his amorphous
cells have a conversion efficiency of
about 10%, compared with the 10%
to 14% of crystalline silicon cells. He
also claims that the cost of electrici-
ty from production volumes of his
cells will be about 5¢ per kilowatt-
hour —residential electricity now
costs about a penny less, and present
photovoltaic energy costs are about
14¢/kw-h.

However, technical details on Ov-
shinsky’s work are scanty. Also, his

moment is around $10/W.

Whatever happens with amorphous cells, Arco Solar is aggressively pushing
its panels using conventional crystalline cells, such as this 7-kilowatt array.
Located in the Four Corners region where New Mexico, Arizona, Utah, and
Colorado meet, it has a row of 10 of Arco Solar's new 33-watt panels, four of
them wired in series to produce 48 volts dc and the rest in parallel. It is used
for cathodic protection by a pipeline company, a technique that keeps pipes
from rusting and deteriorating in the ground. Other applications include
powering a 300-kilometer communications link (a secure phone line from-
Jedda, Saudi Arabia, to the Sudan) and providing power to part of the Winter
Olympics communications system at Lake Placid, N. Y. Prices of Arco Solar
panels run about $7 a watt. Some competitors see that tab as deliberate
underpricing to grab a market share: the industry price structure at the

Arco promotes crystalline cells, too

-L.W.
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company is target of a suit by United
Nuclear Corp., which had invested
$500,000 in the amorphous work in
a 1976 agreement. The long-term
commitments in the accompanying
contract are in dispute.

In 1978, Ovshinsky announced the
development of photovoltaic cells
from amorphous materials. But DOE
officials and other sources say RCA
Corp.’s Semiconductor division gets
the credit. RCA reported its work in

1976 and remains “first and best,”
says a competitor.

The problem is pushing conversion
efficiency high enough to make
amorphous cells feasible, compared
with more costly crystalline struc-
tures. Amorphous devices can drive
low-level calculators and watches
and can convert fluorescent light.
But, say solar cell experts, they are
not good enough yet for significant
power applications. Larry Waller

Telecommunications

Polysilicon gives high-temperature chips;
crosspoint arrays may cut need for codecs

Coming from Bell Laboratories is an
integrated-circuit polysilicon tech-
nology that produces ICs capable of
withstanding up to 500 volts, some
10 times higher than the typical
chip. Moreover, the lab’s high volt-
age IC design group has used it to
develop a monolithic crosspoint ar-
ray that could significantly cut the
anticipated need for coder-decoder
chips.

The new circuit could be used to
reduce the high cost of providing
battery feed, ringing, codec, and
other interface functions for each

phone line. It can do this because an
array of them can function in a digi-
tal central-office switching system as
a space-division concentrator or as a
multiplexer of, say, 80 subscriber
lines to 10 interface circuits.

Fewer codecs. Thus 10 sets com-
posed of codec, filter, and associated
circuitry could do the work of 80
sets, and the potential market for
these components may be reduced by
a factor of 10. Such a reduction is
over and above the sharply lower
codec market estimates coming from
International Telephone and Tele-

Bell plans 611-mile optic link

Charging for the lead in the worldwide race to put fiber optics to real use,

American Telephone and Telegraph Inc. has petitioned the Federal Commu-
nications Commission for a construction permit for a 611-mile system. To link
Boston, New York, Philadelphia, and Washington, the laser-powered light-
wave system will be wholly digital and will ultimately hook up 19 of Bell's
ESS-4 electronic digital switches.

The all-digital system will enable Bell to carry voice, video, and data while
taking full advantage of new large-scale integrated telecommunications
circuitry. Also the plan must be viewed as the strongest evidence yet of Bell's
commitment to a future all-digital network.

The first link will use the standard FT-3 44.7-megabit-per-second design.
Ultimately, it will be able to handle 80,000 calls per second on its '/z-inch
cable, which for most of the 611 miles will be put in existing ducts. Because
of the distance, the cable will have light amplifiers placed at intervals along it.
But there will be far fewer amplifiers than in a conventional electrical system.

According to Robert W. Kleinert, president of AT&T's Long Lines Depart-
ment, studies are already under way to extend the system to Chicago,
Atlanta, and Miami later in the decade. The Boston-to-Washington system
will be constructed in segments, with New York connected to the capital by
1983, assuming all regulatory barriers are overcome expeditiously. Installed
cost for the segment is estimated to be $79 million. -H. J. H.
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graph Corp. [Electronics, Jan. 3,
p- 90, and this issue, p. 76].

The crosspoint array is a replace-
ment for the electromechanical
switches that classically have been
used as line concentrators. These
switches have been the only way to
withstand the £500 v that a tele-
phone loop switch must block—to
say nothing of handling surge cur-
rents on the order of an ampere and
the interruption of the direct current
generated by the 48 v that powers:
the telephone loops.

Theoretically, the electromechani-
cal crosspoint arrays could serve as
the multiplexers for the codecs. But
they would not be a cost-effective
solution in the coming all-digital
phone network.

No details. Bell Labs is keeping
close wraps on its technology be-
cause it is the subject of a paper at
next month’s International Solid
State Circuits Conference in San
Francisco. However, the key to the
circuit is what is known as a gated
diode switch. Two of them are
connected back to back with a
common gate to produce bidirection-
al blocking and conduction in the
concentrator circuit.

The new high-voltage polysilicon
technology makes it possible for
these switches to withstand up to 500
v. It is important to note that the
technology can be the basis for IC
use in applications outside telecom-
munications —switching, for exam-
ple. -Harvey J. Hindin

Government

Budget may flood
defense contractors

Where will the engineers come
from? Aerospace and electronics
industries are all asking that ques-
tion as the implications sink in of
President Carter’s record high budg-
et proposal for the fiscal 1981 year
beginning Oct. 1. Economists exam-
ining the spending proposals of close
to $620 billion overall want to know
how the plan can be implemented
without giving the nation’s chronic
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Plain-paper copier does halftones

A fiber-optic lens array plus an innovative image-development system gives
Canon USA a desktop copier that can use plain paper. The 134-pound,
10/ 2-by-20"/s-by-21'/4-inch NP-200 uses a microprocessor and infrared
sensors to control the copying process, says the Lake Success, N.Y.,
affiliate of Japan’s Canon Inc.

A fiber-optic array obviates the need for a bulky lens and mirror combina-
tion and is increasingly evident in new copiers. Though plain-paper units
have till now required a wet carrier for the toner, which adds components,
the NP-200 uses an insulated dry toner that needs no carrier to convey it to
the photosensitive drum on which images are formed. The negatively
charged toner particles are picked up by an ac-biased magnetic roller, for
transfer in well-proportioned amounts to the positively charged image-
forming areas of the cadmium sulfide imaging drum and thence to the paper.

The result, says Canon, is perfectly formed images, even of halftones, on
any type of paper. Though other dry-toner copiers can reproduce a halftone
on special paper, the quality is low.

The $3,995 copier will automatically adjust to paper up to 11 by 17 in. in
size. A light-emitting diode and phototransistor monitor the length of the
incoming original and transfer the information to a 16-bit microprocessor,
which adjusts copy length. The microprocessor also monitors and controls

the entire copying process.

-Pamela Hamilton

inflation spiral another spur.

The proposed fiscal 1981 Defense
Department expenditures are $142
billion, 3% more (corrected for infla-
tion) than the fiscal 1980 defense
budget. Some 30% will go for weap-
ons production and their research
and development. That comes as no
surprise in light of the USSR’s mili-
tary moves in the Middle East, but
the size of increases in domestic
"social programs caught much of
Congress off guard despite their
election-year predictability.

“The programs themselves don’t
surprise me; their number and dollar
values do,” explains one House
Appropriations Committee source.
*“I thought the country was supposed
to be preparing itself for a little
economic austerity.”

No recruiting relief. A rising
demand for engineers and techni-
cians as several new weapons move
into production is one that troubles
corporate electronics leaders who
have been recruiting in an already
tight market. They see no relief in
sight in view of Carter’s five-year
defense plan to provide real funding
increases that average more than
4Y:% a year after inflation, confirm-
ing an earlier report [Electronics,
Nov. 8, p. 57].

Proposed electronic upgrading of
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existing tactical weapons, notably
Air Force and Navy attack aircraft,
missiles, and army helicopters, will
push electronic systems funds higher
than in most other industries, offi-
cials say. They cite goals to develop
a “quick reaction” strike force as
speedily as possible.

One such upgrading is the Air
Force’s decision to equip its General
Dynamics F-16 multimission fighter
with the Navy-developed airborne
self-protection jammer. Fitting the
F-16 with the ASPJ being competi-
tively developed by teams from
Northrop Corp. and Sanders Asso-
ciates and from ITT and Westing-
house “will mean a multi-year buy
of more than 800 more units and
should guarantee its adoption by the
North Atlantic Treaty Organiza-
tion,” says one program leader.

Another major Air Force spending
proposal is in new air-to-air and air-
to-ground missiles for tactical strikes
that will boost demand for radar-
homing, infrared, and laser guidance
packages. They will also accelerate
the transition from development to
production of such programs as the
advanced medium-range air-to-air
missile known as Amraam, follow-on
to the Sparrow.

The Carter budget proposal also
calls for accelerating the production

start this year of the USAF air- and
ground-launched cruise missiles, as
well as the Navy’s Tomahawk
version. All three, operating with
either nuclear or conventional war-
heads, can be employed with strate-
gic or tactical forces. Cruise missile
countermeasures and its navigation
and guidance package using terrain
correlation matching [Electronics,
July 21, 1977, p.69] have pushed
unit production costs well beyond
the $1 million target price, account-
ing for about 40% of the system.

Air and ship transports for quick-
reaction forces will boost funding for
a new USAF transport known only as
C-X (until it gets a numerical desig-
nation) and ships like those of the
Litton-built LHA class used in
amphibious and helicopter assaults.
These, plus funds for another new
carrier, will eat up much of the Navy
increases in equipment funds in
fiscal 1981, if Congress adopts the
Carter Administration proposal.

Electioneering? Capping the mili-
tary electronics boosts, says one
White House advisor, are proposals
for “huge increases” for purchases of
computers for educational institu-
tions, plus significant gains for the
upgrading of civilian air traffic
control by the Federal Aviation
Administration. “These will be criti-
cized as election-year political buys,
I know, but they are not,” he
contends. “They are part of needed
programs to support university R&D
and the President’s recognition that
the nation’s air traffic control and
landing systems require a lot of work
to improve safety levels.”

Beyond the problems of technical
staffing, industry representatives in
Washington are concerned with
funding the capital requirements of
additional plant space and produc-
tion equipment that the accelerated
spending program will need. As one
military electronics executive says of
the Carter program, “there is so
much new money in here, it is very
appealing, but I am not sure that
Congress will provide all of it. Nor
am [ sure that industry can handle it
given the present [inflationary]
economy and money supply,” he
adds skeptically. -Ray Connolly
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Solild state

EE-PROM merges write and erase devices,
shrinks cell size eightfold

By shrinking the cell in its electrical-
ly erasable programmable read-only
memories to an eighth of their origi-
nal size, Texas Instruments Inc.’s
French design center can now make
large-capacity EE-PROMs. To do it,
TI went to n-channel technology for
its dual-injection floating-gate MOS,
so that Difmos cells can now use two
merged devices for writing and eras-
ing and a sharply reduced area for
bootstrap capacitance.

The first products to benefit from
the improved Difmos process will be
8-K EE-PROMSs and TI’s popular TMS
1000 4-bit microcomputer, which
will be offered with on-chip nonvola-
tile memory later this year. The
company is not renowned in the
U.S. as a supplier of EE-PROMs, but
in Europe it has sold tens of thou-
sands of 1-K and smaller parts for
all-electronic TV tuning.

These parts have been built with
p-channel and even complementary-
MOS versions of Difmos [Electronics,
Aug. 19, 1976, p. 26]. The cells have
been rather large, but as such appli-
cations ask for no more than a kilo-

bit of storage, die size and yield have
both been reasonable.

The new Difmos technique will
enable TI to break away from
modest-capacity memories to com-
pete in the ultraviolet-lighi-erasable
PROM markét. Technological prob-
lems have kept EE-PROMs from
competing with these E-PROMs, but
besides TI, Intel and Xicor are solv-
ing the problems, and others like
General Instrument Corp. will join
the race.

Similarities. Difmos cells are simi-
lar to floating-gate avalanche-injec-
tion MOS (Famos) cells pioneered by
Intel Corp. for E-PROMs. In both
structures, electrons generated in the
channel of an MOS transistor muster
sufficient energy to penetrate a thin
gate oxide and become lodged in a
floating gate. While Famos devices
absorb UV radiation for erasure, a
second transistor in the Difmos cells
generates holes that cross the gate
oxide to neutralize and erase the
floating gate.

The n-channel Difmos uses a
single merged injector (see diagram)
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8mall cells. By going to a p-type substrate, Tl France can merge the two charge-carrier
injectors (left) with a shared n* region. The result is much smaller EE-PROM cells.
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to inject both electrons and holes
into the floating gate, explains Jean
Lesieur, manager of integrated cir-
cuits research and development for
TI France in Villeneuve-Loubet.

The merged structure also allowed
the TI engineers to reduce the cell’s
bootstrap capacitance without af-
fecting its ability to help the holes
jump the gap to the floating gate.
The positive holes need to see a
floating gate at a voltage of about
~30 v, and the bootstrap capaci-
tance pumps it up to that level just
prior to erasure. In the old cells, this
capacitance ate up a significant
amount of area, about one third of
the 1,000-square-micrometer total.

Gate changes. Whereas the older
devices used aluminum floating
gates, the new ones use a completely
insulated polysilicon gate that en-
hances the efficiency of the boot-
strap action. Moreover, some of the
charge intended for the floating gate
always goes into the substrate. But
with the merged layout, the sub-
strate under each cell is eight times
smaller, so much less is lost.

The new memories and the TMS
1000 with nonvolatile storage may
not be marketed in the U.S. The
technology has been pursued by TI
France, and all the resulting prod-
ucts have so far served European
markets—about 75% of the TMS
1000 applications are in telecommu-
nications. The word from Dallas?
“No comment.” -Kenneth Dreyfack

Personal computers

Network links units,
includes mass store

A new world of applications is open-
ing up for personal computers now
that time-sharing and distributed-
processing procedures are being add-
ed to their repertoires. Much of the
groundwork for these additions is
coming from a small California firm,
Nestar Systems Inc.

The Palo Alto company last year
developed personal computer clus-
ter—several machines time-sharing
a large program library—that is
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Apple network. A hardware-software package from Nestar Systems organizes as many as

65 Apple Il personal computers into a low-cost network with sophisticated communications.

finding a niche as a limited-function,
local network in classrooms and
laboratories. Now Nestar is follow-
ing up with a network having greatly
expanded storage and far more
sophisticated communications.

New affiliations. Whereas the ini-
tial Cluster/One system allows as
many as 30 personal computers
access to a central program library,
it did not provide communications
between terminals or a means of
maintaining an on-line data base.
Now that those functions are avail-
able in the model A, personal
computers can be expected to vie
with small business computers in
many existing office-system applica-
tions, among them word processing
and electronic mail, and to make
computer nets affordable for lower-
level applications. In a 10-station
network, the cost per work station
would be less than $2,800, or about
one third that of existing communi-
cating word processors.

Intended also for the educational
market, the new hardware and soft-
ware link as many as 65 standard
Apple personal computers—one
serving as a central mass storage
manager—into a high-speed com-
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puter network (see figure). The
model A allows users transparent
access to programs, files, and data
resident in the central processor.

According to Harry Saal, presi-
dent of the 1Y:year—old firm, mes-
sage blocks can be transmitted at
120 kilobits a second directly from
work station to work station. Each
station can connect to a central
memory able to store up to 33
million bytes. “It allows for the ulti-
mate combination of personal com-
puters and central resources, because
it moves applications based in an
8-inch disk into a network for multi-
ple users to access,” says Saal.

Controller. In the model A net-
work, a standard Apple computer
with 48 kilobytes of random-access
memory functions as a dedicated
central controller and mass-storage
manager with connections to storage
subsystems and other Apples that
serve as user stations. All stations
share access to a common read-only
library of programs and data and
can have their individual data bases
simultaneously updated.

Basically, Nestar’s model A offer-
ing consists of a 10-by-20-by-29-inch
metal package with a read-only

library of two double-sided 8-in.
floppy disks having a formatted stor-
age capacity of 1,260 kilobytes; the
necessary electronics that plug into
the central controller to provide
communications and mass-storage
control; the ClusterBus communica-
tions card; the communications
cards required for each Apple
station; and the necessary software.
The communications cards for each
station contain a 1-kilobyte RAM for
transparent buffering and 2 kilo-
bytes of read-only memory for
network interface routines, as well as
all necessary bus electronics.

The software includes protection
to preserve data and prevent unau-
thorized access. A “lock’ command
permits a primary user to update a
specific data base unhampered.

The model A has a gateway
feature that, Saal says, allows users
to interconnect two or more net-
works. One work station in each
network has two communications
cards, each linked to a different
network. Users can write programs
in one network requesting programs
or data from another. -Bruce LeBoss

Trade

U. S. to press Japan
on ‘targeting’charges

The campaign of U. S. semiconduc-
tor manufacturers to galvanize Gov-
ernment action against foreign com-
petition is beginning to bear fruit. A
key U.S. trade negotiator told a
mid-month Senate hearing that the
Carter Administration is preparing
to take a tougher line with Japan on
internal policies there that affect
foreign trade.

What’s more, Robert Hormats,
deputy U.S. trade representative,
observed that the semiconductor
industry is suffering from foreign
competition (see p. 24). As they have
in other such forums, the semicon-
ductor houses wheeled out some big
guns to testify: Robert N. Noyce,
vice chairman of Intel Corp., and
John Welty, general manager of
Motorola Inc.’s Semiconductor
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Products Group. Appearing on be-
half of the Electronics Industries
Association of Japan was H. Wil-
liam Tanaka, its counsel.

Hormats said the U.S. trade
representatives engaged in continu-
ing negotiations with their Japanese
counterparts will argue that Japan is
targeting specific U.S. electronics
markets, such as that for 16-K
random-access memories. “Target-
ing” is singling out export markets
for specific products and then help-
ing domestic industry compete
through vast government financial
resources and close relationships
with private banks. The negotiators
also will continue to push for an end
to Japanese restrictions on foreign
investment and participation in
domestic trade.

Hormats stopped short of saying
that restriction by foreign govern-
ments of overseas competition will
be met with equivalent U. S. action.
But he did say the negotiators *“will
actively assert our trade rights in
this sector.”

The occasion for the hearing
before the Senate international fi-
nance subcommittee was the Inter-
national Trade Commission’s report
on competitive factors in world trade

mable controls.

controls have a + 15°F range of error.

Edison in Columbia, Mo.

for us," Irelan notes.

Space heaters look to digital control

Digital electronics control is coming to another consumer product: electric
space heaters, where business is undergoing a modest boom as central
heating systems get more expensive to operate. However, the space heaters
tend to have a wide margin of error in maintaining a steady output of
heat—and that is where solid-state electronics comes in.

At this month’s Chicago housewares show, Arvin Industries Inc. unveiled a
solid-state controlled space heater. Both the Columbus, Ind., company and
its chief competitor say they are working on microprocessor-based program-

Arvin applied some of the solid-state knowledge it has accumulated in its
private-label audio products division, says Gene Knott, engineering vice
president. A custom quad comparator from Hitachi Ltd. receives signals
from a thermistor, compares them with the desired temperature level, and
sends instructions to triacs controlling the two heating elements and a fan. it
controls the output temperature to within * 1°F, whereas electromechanical

Both Arvin and the Edison division of McGraw-Edison Co. are working on
microprocessor-controlled space heaters, in which the user will be able to
program an operating temperature sequence. However, the $5-to-$6 price
tag for a microprocessor package is too high: the cost-effective level is
around $2.50, says Ed Irelan, manager of human factors engineering at

He says he is stymied over the cost, despite extensive developmental help
from General Instrument Corp. and Texas Instruments Inc. But he and Knott
expect the learning curve to drop their way. “It's just too early in the game

-Larry Marion

1978 FINANCIAL RESULTS
After-tax After-tax Debt

in integrated circuits. [Electronics,
Dec. 6, p. 41]. The ITC prepared the
report for the committee.

That report has already run into

return on earnings -
equity (%) | (as % of sales) (as % of equity)
U. S. companies
Texas Instruments 16.6 55 23
Motorola 14.6 56 22.4
Fairchild Camera and Instrument 12.0 46 45.2
Intel 216 11.0 0
Mostek 15.8 71 25.0
National Semiconductor 17.1 46 1.1
Average 16.3 6.4 16.0
Japanese companies
Nippon Electric Co. 8.1 1.2 485.
Fujitsu 8.8 24 191.0
Hitachi 13.0 25 144.0
Toshiba 2.1 1.6 562.0
Average 8.0 1.9 345.0
European companies
Siemens (Germany) 98 25 36.8
Philips {Netherlands) 9.0 2.2 57.6
Average 24 47.2
Source S Industry A on
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flak from the Semiconductor Indus-
try Association [Electronics, Dec. 20,
p- 43]. Testifying for the SIA, Noyce
challenged some of the report’s
statistical judgments and called for
Government negotiations “to neu-
tralize target industry policies.”

A major SIA indictment of Japan
has been on targeting. Noyce contin-
ued this attack by focusing on capi-
tal investment in the U.S., Europe,
and Japan.

Tight money. He argued that
U.S. companies face a “leverage
gap” that could slow their relative
growth and lead to loss of market
share to “aggressively growing, gov-
ernment-subsidized foreign compa-
nies, which have assured resources of
capital and thus can price their prod-
ucts without concern for current
earnings.”

To bolster his case, he presented
the subcommittee chaired by Sen.
Adlai E. Stevenson IIl (Dem., IIl.)
with SIA data drawn from corporate
annual reports and Moody’s Invest-
ment Services. Although the 1978
profitability of U.S. producers was
double or triple that of Japanese and
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News brlefs

Computer makers raise prices

Long noted for its continually decreasing prices, the computer industry is
showing signs of succumbing.to the pressures of inflation. Honeywell Infor-
mation Systems, Waltham, Mass., raised computer prices January 21 by 7
per cent, while boosting systems and application software prices as much as
20%. Amdahi Corp., Sunnyvale, Calif., plans to raise prices some 6% to 9%
on two- and four-year leases on its 470 series of large-scale mainframes on
March 15. Storage Technology Corp., Louisville, Colo. is raising domestic
purchase, rental, and maintenance prices between 5 and 15% for its line of
data storage products effective Aprit 1. All follow a decision at the end of
1979 by IBM Corp. to raise prices about 5% practically across the board.
IBM's year-end results suggest that pricing was too aggressive and was
hurting profits. Its 1979 earnings were down 4% to $3,011 million even
though revenues had increased nearly 8.5% to $22.863 billion.

Zilog to add specialized 16-bit processor

Zilog Inc. of Cupertino, Calif., plans to introduce a companion processor for
its 16-bit Z8000 microprocessors in the second half of 1980. The new
processor, called an “Extended Processing Unit”, will relieve the central
processing unit of specialized tasks such as floating-point arithmetic, data-
base search and maintenance operations, network interfaces, and graphics
support functions. The EPUs will use six new Z8000 operation codes to form
an extended instruction set, which expands the Z8000 instruction set by
more than 256 instructions for each EPU added to the system.

Honeywell mid-level computer replaces two models

Honeywell Information Systems Inc. is replacing two of its earlier Level 64
mid-range computers with a single unit of minimal design and packaging
differences. The new Level 64/DPS-330, with 512 to 2,048 kilobytes of main
memory, spans the memory range—and exceeds by about 10% the power
range—represented by the earlier models, DPS-320 and DPS-350, which the
Waltham, Mass., computer maker introduced only last spring [Electronics,
April 26, 1979, p. 190] to compete with IBM's 4331. The DPS-330, attended
by some upgraded peripherals and some new software capabilities, does use
main-memory and firmware chips four times larger than its predecessors’.
Base price is $79,675, and deliveries will take 90 to 120 days.

Philips Instruments adds a general manager

Completing management changes that began last summer at Philips Test
and Measuring Instruments Inc., Robert C. Joseph is becoming general
manager of PTMI. Until his new appointment, he was general manager of
Ailtech, the microwave instrument subsidiary of Eaton Corp. His major
responsibility will be the line of low-frequency oscilloscopes that Philips
began to assemble in the U.S. PTMI is a subsidiary of Philips Electronic
Instruments Inc.,-a U.S. operation of the multinational giant NV Philips
Gloeilampenfabrieken of the Netherlands.

National unveils five computers

National Advanced Systems, Palo Alto, Calif., has launched an assault on the
IBM-compatible computer market with five systems. Aimed at the low and
middle portions of the market are the AS/3000 and AS/3000N, priced at
$425,000 and $325,000, respectively. The entry-level 3000N is said to
provide performance equivalent to that announced for IBM's 4341 processor
and the 3000 has 20% to 30% more performance or equivalent to that of
IBM's 370/158-3. The processors are manufactured at parent National
Semiconductor Corp.’s San Diego Computer Products group. Also intro-
duced are three general-purpose computers, targeted at the middie and
upper end of IBM’s 303X series. Designated the 7000 family, the processors
are made by Hitachi Ltd., under a recent accord. Deliveries begin immediate-
ly for the 3000 series, in the second quarter for the 7000 series.
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European competitors, the latter
have higher debt-to-equity ratios
(see table on p. 45). “Easy access to
capital permits our foreign competi-
tors to finance access to our market,
which presently constitutes more
than half the world market,” Noyce
argues.

Testifying for the Electronic In-
dustries Association, Motorola’s
Welty rejected the ITC’s conclusion
U. S. losses to Japan of IC market
share stem from American underin-
vestment after the 1975 recession.
“The U.S investment in plants and
equipment has steadily increased,
except for the flat year of 1975,
when Japanese investment de-
clined,” he says.

The soaring U. S. market demand
in 1976-78 exceeded forecasts of
“moderate to healthy sales in-
creases,” while Japan’s home mar-
kets did not—so excess Japanese
chip-making capacity filled the U. S.
shortage, he says.

VLSI program. Welty also con-
tends that Japan’s government-
funded and -coordinated $250 mil-
lion Very Large-Scale Integration
Program made possible the 1977
introduction of 16-k RAMs by six
companies “in five quarters or less.”
That was half the time it took the
same firms to develop the simpler
1-K RAM, he says.

The VLSI effort was defended by
Tanaka, who argued that the Penta-
gon’s $210 million Very High-Speed
Integrated Circuits effort [Electron-
ics, Jan. 3, p.81] could be called a
Government subsidy by using the
logic the U.S. producers have
applied to Japan.

“In spite of alarms sounded by the
SIA,” Tanaka argues, “Japan ac-
counts for only about 6% of U.S.
semiconductor imports and only
1.6% of annual consumption. In the
absence of sustained shortages in the
[U.S] domestic supply, these per-
centages would, of course, be sub-
stantially lower.”

Tanaka also pointed to “a signifi-
cant negative trade balance of semi-
conductors with the U.S.” In 1978
imports totaling $230 million against
exports to the U.S. of $74 million,
he says. -Ray Connolly
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portable data recorders, and to another for recorders for
your lab? TEAC makes things easier for you by offering a

complete line of data acquisition equipment including both
ma es portable and lab models. Complete compatibility allows you

to collect data in the field with a convenient portable

- recorder and bring it back to the lab for analysis on a full-
n on-SI e feature lab recorder.

- Of all our modeis, you'll find that our cassette-format
and In-l ah recorders are the most convenient. The R-60, R-61 and
R-61D portable cassette data recorders have proven
extremely popuiar because of their ruggedness, stability of
caSSEtte operation and light weight. They can record four channels
of data in a choice of DR or FM format.
—~ Back in the lab, the R-80 and R-81 provide big-recorder
a a reco lng performance and features without using up a big amount of
space or budget. Both can be mounted in standard E.|.A rack

s panels if desired.
equlpmen a These five cassette data recorders are part of a

complete line of data acquisition equipment. Only TEAC can
handie all your data acquisition needs.

0“' Have you been going to one manufacturer for your

Feature Comparison Chart

Channels | Record System* | Tape Speed | Freq. Response Power Weight
FM 4 speeds 2] DC
7 (DR: option) (7', 3%, DC — Sk Hz Car Battery 12kg approx.
-op 17, weips) | at 7ips (AC with AD-80)
— M 4 speeds FM DC
' 4 (DR: option) | 772 3% DC — 5k Hz | Car Battery 12kg approx.
: 174, '%16ips) at 7v.ips (AC with AD-80)
Ch-1: FM/DR DR DC
Ch-2: FM/DR 1 speed 50 — 8k Hz Car Battery
4 Ch-3: FM (17ips) M with CL-61 4.7kg approx.
Ch-4: FM DC — 625 Hz (AC with PA-2)
Ch-1: DR/FM DR DC
Ch-2: DR/FM 1 speed 50 — 8k Hz Car Battery
4 Ch-3: DR (174ips) M with CL-61 4.7kg approx.
Ch-4: DR DC — 625 Hz | (AC with PA-2)
1 speed FM
4 M (17%ips) DC — 625 Hz AC 6.5kg approx.
TEAC CORPORATION: 3-7-3 Naka-cho, Musashino, Tokyo, Japan Tel: (0422) 53-1111 * Noise Comp. & Memo capable

T EAC o U.S.A B.J. Wolfe Enterprise Inc., Tel: (213) 877-5518 e Canada R.H. Nichols Co., Ltd., Tel: (416) 661-3190 e Hongkong Dah 0hong Hong Ltd., Tel: 5-261111,5-226258
e Australia & New Zealand Jacoby Mitchell Ltd., Tel: 6307400 e South Africa Mayfair Sales (Pty) Ltd., Tel: 011-834-2131 eBeigium & L @ Simac Electronii
S.PR.L, eDenmark Danbﬁ Tel: (03) 141 515 e France Tekelec Airtronic S.A.,Tel:(027) 7536 e Holiand Simac Electronics B.V,, Tel: 040-533725 onnly AESSE.SRL,
Tel: 54.64.741-2-3 e Switzert hnik, Tel: 061-34 50 96 e Spain Ataio Ingenieros S.A, Tel: (215) 3543 e Sweden teleinstrument ab, Tel: 08-380 370
e United Kingdom International Recorders Lid., Tel: 04427 5959 eWest Germany & Austria nbn Electronik Starnberg, Tel: (08151) 13036
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Digital service
wlil need 110 MHz
Xerox telis FCC

Commerce forecasts
1980 growth for
EDP and systems . . .

. - . With components
expected to drop
4% to $19 blllion

Electronics/January 31, 1980

Washington newsletter

Xerox Corp. says that from the year 1990 to 2000 market demand for
competitive digital termination systems (DTS), like that for its proposed
XTEN telecommunications network, will require a larger frequency alloca-
tion from the Federal Communications Commission—an extra 20 MHz for
shared use in local metropolitan service areas, in addition to a 90-MHz
allocation for DTS national service, will be necessary. Xerox counsel and
former FCC chairman Richard Wiley says the commission’s proposed
initial allocation of 60 MHz in the 10-GHz band, with 30 MHz held in
reserve, “will not be sufficient to meet the public need” for national DTS
service. The company says 1990 market needs will require a transfer rate
of 105 Mb/s in the busy peak hour, rising to 160 Mb/s by 2000.

Although the National Telecommunications and Information Adminis-
tration supports the FCC’s proposed 60-to-30-MHz split and wants alloca-
tion quickly [ Electronics, Jan. 17, p. 55], the docket 79-188 issue may be
stalled by a developing dispute between the FCC and state regulators
(supported by American Telephone & Telegraph Co.) concerning the
FCC’s assumption of jurisdiction over DTS.

Large backlogs will help carry strong growth in 1980 shipments of the
aerospace, computer, and electronic systems and equipment industries. But
a softening national economy will produce slippage in sales of electronic
components and calculators. Those are the forecasts of the Department of
Commerce in its new 548-page “U. S. Industrial Outlook 1980 published
at January’s end by the Government Printing Office. Aerospace ship-
ments—including aircraft, missiles, spacecraft, engines, and parts—rose
34% last year to an estimated $55.2 billion, and are expected to reach
$68.9 billion this year, reflecting the steady rise in commercial air
transport orders. Shipments of computers and related equipment for 1979
will total an estimated $20.9 billion, a 22% gain on the year before, and
will add 10% more this year, rising to $23.2 billion. But industry
shipments of calculators and accounting machines, expected to show a
rise in 1979 to $1 billion, will slip back 3% to $970 million this year, with
cuts coming largely in the low end of consumer lines as the economy
softens.

Electronic systems and equipment shipments, the bulk of them custom
tailored for the military, Federal aviation, and space agencies, are expected
to climb 11% to $20.1 billion this year on top of a 12.6% rise last year
from 1978’s level of $16 billion. Telephone and telegraph equipment
shipments this year are expected to rise 10% to close to $10 billion
following an 11% rise from the 1978 level and to continue rising at a
compound annual growth rate of 9.1% to $13.6 billion in current dollars in
1984,

Components industry shipments, however, are expected to dip 4% to
$19.4 billion from the 1979 high of $20.3 billion—a rise from the year
before. Unlike the somewhat more stable commercial, military, and indus-
trial markets, the components downturn is expected to result from a
weakening consumer electronics market. Integrated circuit shipments,
which the Commerce Department estimates soared 29% last year to reach
nearly $5.1 billion, are projected to drop 5% to $4.8 billion in 1980. A
better long-term outlook for components is projected, however, for the
annual average real growth is expected to be 9.4% through 1984.
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Washington commentary

H.R. 6121: another disaster for Van Deerlin?

The hue and cry against Rep. Lionel Van Deer-
lin’s latest bill to rewrite the Communications
Act of 1934 is louder than ever as the staff of his
House Interstate and Foreign Commerce com-
munications subcommittee continues to flip-flop
on key issues of deregulation and the future role
of American Telephone & Telegraph Co.

Though the California Democrat’s 1978 bill
called for open competition and would have
required AT&T to spin off its Western Electric
manufacturing operations as a subsidiary, it was
weak on means of implementation despite 20
months of hearings, studies, and analyses [Elec-
tronics, June 22, 1978, p. 58]. The bill’s prob-
lems were compounded by the fact that it tried
to put deregulation of two vastly different indus-
tries—telecommunications and broadcasting—
into one legislative document.

That effort, largely the product of subcom-
mittee counsel Harry M. Shooshan 1HI and his
staff, failed badly. It was not helped by the fact
that virtually none of the other 14 subcommittee
members was consulted as the draft was
proposed.

The search for consensus . . .

Realizing his error, the subcommittee chair-
man called for a complete rewrite of the bill
dropping broadcasting deregulation to concen-
trate on telecommunications. Subcommittee
staffers were also required to come up quickly
with a new bill that would represent a subcom-
mittee consensus. That is now H. R. 6121, and
Van Deerlin is anxious to push it to-passage
before Congress adjourns early for the election
campaign. But Van Deerlin may again be disap-
pointed, despite President Carter’s call this
month for reform of telecommunications regula-
tion this year.

Van Deerlin’s December rewrite has become
January’s horror story for competitors of AT&T,
whose vice chairman James Olson has called the
bill “probably the best piece of telecommunica-
tions legislation to be produced thus far.” That
is because the draft rewrite is much softer on
AT&T. Not only would it lift the 1956 antitrust
consent decree to permit AT&T to compete in
nontelephone markets, but it would leave AT&T,
Western Electric, and Bell Laboratories intact
under one financial roof, requiring formation of
new subsidiaries only to market new services
and products of the parent.

Like its predecessor, the draft rewrite is
incomplete and so sloppily written that it is
producing criticism from almost every quarter.
Federal Communications Commission Chair-
man Charles Ferris put his as diplomatically as

he could in a letter to Rep. Harley Staggers (D.,
W.Va.), chairman of the Interstate and Foreign
Commerce Committee and Van Deerlin’s
subcommittee overseer. “It is essential that
there will be a full delineation of the bill’s
practical effect on AT&T structure—and its
consequent economic impact on various tele-
communications markets in which AT&T has
such a dominant role. These organizational and
competitive effects are not fully apparent on the
face of the bill,” Ferris contends.

The challenges of the Ad Hoc Committee for
Competitive Telecommunications are more
straightforward. Composed of eight large and
small intercity transmission companies, ACCT
told Van Deerlin his draft reflects “confusion
about the relation between competition and
deregulation” that “could easily have anticom-
petitive effects” by giving “AT&T a new license
to try to thwart or eliminate the limited compe-
tition which has been slowly developing during
the last decade.” ACCT’s members include GTE
Telenet Communications, Graphnet, MCI Tele-
communications, Midwestern Relay, RCA
American Communications, Satellite Business
Systems, U.S. Transmission Systems, and
Western Telecommunications. Van Deerlin is
also getting strong criticism from the Consum-
ers’ Union, the Computer and Business Equip-
ment Manufacturers Association, Control Data
Corp., and a team of four trade associations: the
Computer and Communications Industry Asso-
ciation, the Independent Data Communications
Manufacturers Association, the North Ameri-
can Telephone Association, and the Association
of Data Processing Service Organizations.

. . . and for clarity

Control Data complains that H.R. 6121’s
language contains ‘“many new words and
phrases” without defining them, making each “a
potential source of litigation.” CDC’s examples
of such key words: competition, intra-exchange,
interexchange, network, terminal equipment,
market or submarket, data processing, and
shared use. CCIA chief Jack Biddle agrees that
the bill’s vague language could “take the courts
20 years to untangle.”

The response of Van Deerlin’s staff at Janu-
ary’s end was to unveil some 70 pages of amend-
ments of H.R. 6121 to clarify and perhaps
correct the bill’s weaknesses. Capitol Hill is still
in process of reacting to those amendments. But
if past performance is a valid measure, they still
have a long way to go before H.R. 6121
becomes the law of the land.

-Ray Connolly
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Introducing mass

storage for micros.
It costs like a tape, but
thinks like a disk.
gl s

The TU58 cartridge tape,
single or dual dsive. It's the first
sensible answer to micro mass
storage problems.

nd it’s just one of the
many ways Digital makes
microcomputers easier to work
with. Our 16-bit microcomputer
family — in boards, boxes and
systems — offers the most pow-
erful, advanced and proven
software on the market. We also
offer hundreds of hardware
tools—memory and interface
boards, complete development
systems, terminals and
peripherals. And we back
it all with over 11,000 support
: \ people worldwide.
POTTET e v It's the total approach
A, Thas fl  to micros, only from
Digital.
For more informa-

-

)
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e I i or=t; pravingd (R o walt.  Equipment Corporation,
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your local Hamilton/

Avnet distributor.
Digital’s 512Kb TUS58 cartridge ta In Europe: 12 av. des Morgines,

subsystem. At $562 in 100’s, it's priced like 1213 Petit- Lancy/Geneva. In Canada:

a tape device. But with random-access Digital Equipment of Canada, Ltd.
block addressing, and EIA serial interfac- )

ing, it's like no other tape drive on the It took the minicomputer company
market. to make micros this easy.
That’s because the TU58’s controller
board has a built-in MPU that makes it '
think like a disk. It reads, writes and
searches for data in blocks, instead of
running serially through the whole tape
like conventional systems. And the

TUS58’s small size — the board measures
just 5.2 x10.4" (13.2 cm x 26.5 cm) —
makes it easy to design into your product.
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The biographies of 5,240 of your colleagues...

the most important people
in the electronics industries
worldwide

McGraw-Hill’s

Leaders in Electronics

Prepared by the Staff of Electronics
651 pages

This is the only reference devoted solely to biographies of the
most influential people in electronics: corporate executives...
technical managers...designers and developers of important
products and processes. ..government and military officials.. ..
academics. .. editors and publishers...securities analysts.. ..
directors of trade and professional groups .. .and consultants.

As easy to read as any professional
publication in electronics

With LEADERS IN ELECTRONICS on your bookshelf, you no
longer have to search through many different sources for bio-
graphical data on your colleagues. What's more, you don’t have
to strain your eyes reading minuscule type, nor do you have to
waste valuable time trying to decipher seemingly endless para-
graphs of abbreviations. Boldface type spotlights the various
information categories so that you can scan entries rapidly to
pinpoint what you need.

Unique convenience feature...
Index of biographees by affiliation

A special 80-page index lists individual organizations alphabeti-
cally, complete with the names and tities of top employees. By

looking up the names in the general biography listing, you can

get a complete profile of the organization’s top management in
a matter of minutes. Plus an easy-access listing of independent

consultants in every electronics specijalty.

Order today using this coupon!

Return coupon to:

Leaders in Electronics

P.O. Box 669

Hightstown, New Jersey 08520
(609) 448-1700, ext. 5494
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will bill me $39.50 for each copy, plus applicable -
sales tax, shipping and handling charges. City _

SAVE MONEY! Enclose payment in full, plus local sales tax, and McGraw-Hill pays all regular shipping and handling charges.
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Sample Listing

Jones, John )

Chmn & CEO, Microprocessor Div of Computers Inc,
1023 W Warner Ave, Dayton, OH 45479, Tel (513) 555-
2000. Born: Mar 26, 1926, Philadelphia, PA. Education:
MBA, Harvard Business School, 1950; BSEE, Univ of
Ill., 1946; PhD (Hon), Yale Univ, 1977. Professional Ex-
perience: Natl Bur of Standards, 1956-74, Adm Eng;
Litton Ind, 1954-56, Sr Eng; NCR Corp, 1950-54, Eng.
Directorships: Computers Inc since 1975. Organizations:
IEEE since 1946, Sec Head 1972-73; AAAS since 1971;
Midwest Ind Mgt Assn since 1974. Awards: Fellow,
IEEE, 1977; Public Service Award, City of Dayton, 1976.
Patents Held: 8 in computer circuits, incl Special Circuit
for Microcomputer Chip Design 1975. Achievements:
founded Microprocessor Inc 1974; project manager
of first application of microprocessors for standard
interfaces 1975. Books: 4 incl Small Circuits and Their
Applications (editor), McGraw-Hill, New York, 1975.
Personal: married 1950 to Mary (Smith), children John
Jr, Jane Anne, Kevin. Residence: 344 W 34th St, Dayton,
OH 45403, Tel (513) 555-4343.
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The most important
data communications
purchase you’ll ever make
isn’t a device or component!

It's a timely, easy-to-follow guide that spells out exactly what you need to know to
get the best possible deals on all data communications equipment. To turn data
communications procurement into a smoothly running, cost-effective operation.
And to save you thousands in data communications costs while delivering
top-performance service!

Just published, this immensely important resource comes packed with
the most authoritative and current information you need to make all your data
communications purchasing decisions.

Plus step-by-step guidelines on the procurement process that speeds
communications with vendors and assures that you get exactly the equipment
you're looking for.

A first-of-its-kind working reference
that puts right into your hands...

* an alphabetical checkiist of pro- Data Communications
curement document items to help you
determine what's relevant to you and Pl' OClll'ement Manual
develop clauses or descriptions for the .
solicitation document by Gilbert Held 150 pages

» sample solicitation format plus a
compilation of solicitation clauses

and forms most frequently used in Contents
q Yy PROCUREMENT DOCUMENT ITEMS. SAMPLE SOLICITATION CLAUSES AND FORMS. Cover
procurement documents Sheet. Contact Form and Representations, Certifications, and Other Vendor Statements. Instruc-
* specifications for 38 devices, with a tions, Conditions, and Notices to Vendors. Evaluation and Award Factors. Supplies/Services and

Prices. Mandatory Specifications. Preservation/Packaging/Packing. Deliveries or Performance. in-
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The only
complete family
of floppy disk
controllers

Single and double density compatible

From Western Digital: only takes one command. Butthere’s
a complete family of MOS/LSI Floppy Disk more. Programmable track-
Controllers to meet the to-track access time, on-
demand of double- chip track and sector
density head-on. registers, and an automatic
Introducing the seek with verify on all step
179X. A new genera- commands. A simple 8-bit inter-
densty connllers for sl edand
usewith boththe 5% and  rp1794.01¢ access eleven
8” drives. Full compata- S Osm powerful macro
bility with the IBM commands.
3740 and System A True Bus
3;?1?:211522 . s compatible xiet:]snt?]r;sz?sr(e)
storage? No problem. Deubls Doty and 8080. So join the family. Get
Sector lengths are variable from i all the details on Western Digi-
128 to 1024 bytes as well as inter-record tal’s 179X series of Floppy Disk
gap sizes to fit just about any application. / Controller chips, and see why
You can even read or write multiple sec- FD1792.010 we’re number one in single
tors within 1 revolution of the disk, and it Single Densty and double density designs.

*Compatible with FD1791 and FD1793

WESTEHIV DIGITAL

O A P /
REGIONAL OFFICES:
Northwestern North Central Northeastern European
Burlingame, CA Des Plaines, IL Marblehead, MA London, England
(415) 344-1165 (312) 635-6090 (617) 631-6466 01-542-1035
CORPORATE OFFICE:
Southwestern South Central Southeastern Newport Beach, CA
Newport Beach, CA Dallas, TX Marblehead, MA (714) 557-3550
(714) 851-1221 (214) 386-9450 (617) 631-6466 TWX 910-595-1139
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Racal moves
to acquire some
Decca operations

Italy wants In
on Franco-German
satellite project

Retrleval controller
finds 10 heads
better than one

Bell Canada hooks
laser-source flber
optic link to radlo

Matsushita, Victor
to cooperate on
VHD video disk . . .
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International newsletter

A major new British electronics merger with combined sales of $933
million a year is in the offing if Racal Electronics Ltd. of Backnell, Berks.,
succeeds in its bid to take over part of Decca Ltd.’s operations. Decca, of
London, has already spun off its ailing television manufacturing and
audio recording businesses, leaving the industrial and commercial inter-
ests, which include radar and navigation systems, for Racal. In an earlier
consolidation, Thorn Electrical Industries Ltd. took over EMI Ltd. to form
an enterprise with $4.32 billion a year in sales.

Italy’s minister for Post and Telecommunications, Vittorino Colombo,
recently lambasted the joint French and German decision to exclude
outside participation in a direct-broadcast television satellite project
[Electronics, Dec. 6, 1979, p. 66]. The Italian minister, calling himself a
“good European,” suggested after talks with his counterpart in Germany
that the Franco-German decision to handle the project alone would confer
on the two countries an advantage in television exchange that “should be
shared” with other major European nations. Colombo also argued that
Italy’s experimentation with ultrahigh-frequency transmission could be
beneficial to both its European neighbors.

To speed data retrieval from large stores, International Computers Ltd.,
London, has introduced a content-addressable file store (CAFS) using an
old technique with a new wrinkle. The CAFS 800 allows 10 times as many
simultaneous inquiries as conventional, software-based information retrie-
val systems, according to ICL. To accomplish this, the company uses 10
read heads that search the disk surfaces simultaneously. One CAFS 800
controller can handle up to 14 disks with a capacity of 60 megabytes each
for a total of 840 megabytes.

The latest fiber-optic technology development by Bell Canada is the
placing of a fiber-optic cable for the first time as an “entrance link.” This
link connects the switched telephone network with an 8-GHz microwave
radio system used for long-distance transmission. The 8-km fiber cable is
in Kitchener, a city 109 km southwest of Toronto.

The light sources in the trial are 5-mw injection lasers. They send data
at a 44.7-Mb/s rate, the equivalent of 672 voice conversations on each
fiber pair. This is a change for Bell Canada, which until now has used
light-emitting diodes.

Japan has taken a big step toward a video disk standard with the
announcement that Matsushita Electric Industrial Co. and Victor Co. of
Japan will promote Victor’s VHD (Video High Density) disk as a standard.
The move is significant because Matsushita is the nation’s leader in
television; also, it deals a blow to whatever hopes are entertained by RCA
Corp. and Philips of the Netherlands that the winner of their video disk
battle in the U. S. would also pick up Japan by default.

Although Matsushita owns a 50.2% equity in Victor, the two are
competitive. They have cooperated in the past, though, on the VHS (Video
Home System) video cassette recorder first developed by Victor and with
Sony Corp. on its U-matic VCR. As for which way Sony will go on video
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. - . as Matsushita
lightens the load
of portable VCR

UK software house
gets GSA approval
for Cobol system

Cil-HB plans
own IC lab
for VLSI chips

Addenda

International newsletter

disks—a decision that could hold the key to success of the Matsushita-
Victor system —the company will say only that it is studying the situation.

At the same time, Matsushita has taken steps to make its VHS portable
video cassette recorder lighter, smaller, less energy-hungry, and less expen-
sive than previous models. It has also added a 6-hour play mode. Size,
weight, and power consumption are about 60% that of the former
portable, and power demand of 5.6 W means a battery pack weighing 1.5
Ib instead of the former 2.9 1b for the same 1-hour recording time. The
recorder itself now weighs 11.7 Ib and measures 11.8 by 4.5 by 9.8 in.

With an eye to the future role that microprocessor-based systems will play
in U. S. government data-processing activities, the British software house,
Micro Focus Ltd., London, has obtained General Services Administration
approval for its high-level microprocessor-based Cobol compiler. The
certification is for Federal low intermediate, which combines ANSI Level
1 and Level 2 and is typically implemented on minicomputers. The
software, called Cis Cobol—for Compact Interactive Standard—is a
portable system for compiling, debugging, and executing Cobol programs
and is sold in off-the-shelf packages available for Intel 8080, Intel 8085,
Zilog Z80, and DEC LSI-11 chips. The company sees a total market for
its product of $27.36 million over the next three years.

Worried about turnaround delays in development of VLSI semiconductors,
computer maker CIli-Honeywell Bull is starting up its own integrated
circuit development lab. The work, to be done at the Franco-American
company’s research center in the Paris suburb of Louveciennes, will focus
on n-channel MOS technology. The company intends to use ion implanta-
tion and/or plasma etching to get at least to the prototype stage for
circuits in which transistors will have channel lengths of less than 1.5 um
and oxide gates about 400 A thick.

Thomson CSF of France has put all its computer-related activities and its
scientific instrument subsidiaries under the wing of a holding company —
Thomson CSF Informatique. The dozen companies in the new grouping
had sales of some $430 million, about two thirds of which came from
hardware, some 20% from software and systems service, and the balance
from scientific instruments. . . . Tong Yang Nylon Company Ltd. in
Seoul, Korea, will in March start turning out a licensed version of
Hitachi’s HITAC L-320 intelligent terminal, which the Japanese compa-
ny designed for distributed processing in billing applications. The two
companies concluded a seven-year agreement last year that calls for
Hitachi to send engineers to Korea and provide information to the Korean
company’s engineers who visit Japan. . . . The U.S. Postal Service has
bought a DP-100 voice-recognition system from Nippon Electric Co. for
its parcel post facility at Rockland, Md., where it will be used for sorting.
The system can recognize strings of words said without pause [ Electron-
ics, April 13, 1978], giving it an advantage over competitive systems.
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 Biomation’s new LA-5000 50MHz Iolgic

analyzer brings the convenience of our
K100-D to microprocessor designers.

Following our K100-D, which sets the industry standards
for digital system debugging, Biomation brings you a
new glitch fixer, the LA-5000. A logic analyzer matched
in cost and capability to the needs of microprocessor
system designers.

The LA-5000 is ideal for data domain and timing
analysis with clock rates from 12.5 MHz with 16 recording
channels, to 50 MHz with 4 channels. Three display
modes give you: data domain information in binary, octal
or hexadecimal; timing diagrams; even a graphic plot
of successive word values.

Three full screen interactive menus — Acquisition,
Format, and Special Function — make set-up fast and
simple. There are also partial menus of frequently needed
parameters as part of the display modes.

Convenience features? The LA-5000 features two

—F -

I
memories n’id T auto-stop function to simplify fault-
finding. Reverse video highlighting calls attention to memory
differences. The reference memory is easily accessible
via the keyboard. And, a memory search feature matches
like sequences in both working and reference memories.

Introduce the glitches plaguing your system to their
fixer. You'll enjoy efficient system debugging at a price well
below what you'd expect to pay. For more information
on the LA-5000, or any of Gould’s
fullline of logic analyzers, write:
Gould Instrument Division,
Santa Clara Operations,
4600 Old Ironsides Drive,
Santa Clara, CA 95050.
Or call (408) 988-6800.

== GOULD

An Electrical/Electronics Company
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Rewards. Sound Management.
Credibility. Respect. Growth. Direction.

Without a doubt, you've heard you want us.

these words plenty oftimes.  werre setting the pace for
Some people callthem “buzz” ihe '80s in the semiconductor
words because they’re sup- industry.

posed to draw your attention.

At Signetics, we do more SEINERE el [ .
than simply attract you with  Signetics, MS 900, 811 E. Arques
imp’essive sounding words. Avenue, Sunnyvale,, CA 94086.

We make them come tolife.  (308)739-7700.

if that’'s what you want, \év:‘ &roeygrnn??f?a' opportunity

The Good People Company.
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Significant developments in technology and business

Epitaxial process
is highly selective
in depositing silicon

by John Gosch, Frankfurt bureau manager

lodine vapor deposition
works at low temperatures,
virtually eliminating
diffusion effects

Low growth temperatures and highly
selective silicon deposition are the
hallmarks of a silicon epitaxial
process developed by AEG-Telefunk-
en. Called Locep (from ‘‘local
epitaxy”), it could have a big impact
on device fabrication.

Because there are virtually no
diffusion effects with either the sili-
con or the dopants, very abrupt pn
junctions can be made. Consequently
the process lends itself to producing
extremely thin epitaxial layers such
as may be needed for very large-
scale integrated circuits, says Peter
Braun, the developer of Locep.

Cooler. Developed at AEG-Tele-
funken’s semiconductor facilities in
Heilbronn, West Germany, the pro-
cess works at temperatures as low as
600°C, a big drop from the up-to-
1,200°C levels of standard methods.
And since the process allows stable
thermodynamic equilibrium condi-
tions to be maintained, silicon depo-
sition can be highly selective.

The key is the use of iodine to
transport silicon to the silicon sub-
strates for deposition there. Iodine
reacts with silicon at a much lower
temperature than do other halogens,
such as chlorine, normally used in
vapor deposition.

The very abrupt pn junctions that
can be made permit the fabrication
of, say, zener diodes with sharp
breakdown curves. “It’s even possi-
ble for Locep-made zener diodes to
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have voltage ratings down to 2
volts,” Braun says.

Further, because silicon deposition
is so selective—that is, highly
restricted to nonmasked substrate
areas—sharply defined mesalike
structures with very smooth surfaces
can be made (see photo). Such struc-
tures could find use as collectors or
emitters in certain types of transis-
tors or ICs.

Well-defined. The process also
allows the deposition of layers as
thin as 2 micrometers and featuring
an even, controlled distribution of
dopants. With conventional pro-
cesses, however, the dopants may
penetrate the substrates.

On the face of it, the Locep
process seems to resemble an iodine-
based method worked out at
France’s Sescosem some years ago.
But this method apparently does not
reach down to 600°C. Neither does it
seem suited for producing very thin
layers or zener diodes with voltage
ratings as low as those achievable
with the Locep technique.

In implementing the process,
Braun and co-worker Wolodymyr
Kosak use a quartz tube about 100
centimeters long and 7 cm in diame-
ter. Inside the tube is a solid source
of silicon and dopant at one end and
a number of silicon substrates at the
other. Crystalline iodine is put near

Smooth work. Deposited with AEG-Telefunken’s Locep process, the mesalike epitaxial areas
show no growth disturbances other than border faceting.
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the silicon source. After loading, the
tube is evacuated, sealed, and
inserted into a diffusion furnace,
Braun explains.

The furnace heats the source up to
100°C more than the substrates,
causing the now gaseous iodine to
transport the silicon (and dopant)
from the source to the substrates.

Although silicon can be grown
expitaxially at about 600°C, practi-
cal devices need at least around
700°C, Braun says. The reason: as
the temperature decreases, epitaxial
growth becomes more sensitive to
the substrate surface conditions.
Nonstandard surface cleaning meth-
ods would have to be used, and that
would drive the costs up.

Available. The deposition rates are
about 1 um per hour at 700°C and
roughly 15 um per hour at 900°C.

AEG-Telefunken is already using

its process for low-voltage zener
diodes with sharp breakdown curves.
High deposition selectivity reduces
the number of fabrication steps nota-
bly, Braun points out. Rated at 400
milliwatts or 1 watt and at voltage
levels below 6 volts, the diodes are
now being marketed.

A disadvantage of the Locep
process, Braun says, is the need for a
quartz tube for the transport system.
But that, he adds, is more than
compensated for by the advantages
of high device yield and reliability
that the process affords.

Present work at the Heilbronn
facilities is aimed at producing selec-
tive collector and emitter areas on
transistors. Also being investigated
are Locep-based power zeners cover-
ing high voltage ranges, as well as
silicon deposition over large areas for
VLSI use.

Japan

Multilayer process yields ferrite chip
inductors for automated installation

Hybrid-circuit manufacturers now
have a new monolithic device. TDK
Electronics Co. has started making
monolithic ferrite inductors by a
process like the one it uses to fabri-
cate multilayer chip capacitors. The
new devices are the same size as the
chip capacitors and can be installed
with the same automatic equipment
[Electronics, Jan. 17, p. 63].

Because their figure of merit, Q, is
on the order of 10 to 30, they are
suitable for use mainly as chokes for
color Tv, video recorder, and video
camera circuits; for television tuners;
and for noise filters in microcomput-
ers for automatic applications. How-
ever, the company expects to develop
similar inductors with Qs several
times as large for use as peaking
coils and resonant circuits.

Alternating. The monolithic chip
coils are fabricated of alternate
layers of ferrite and conductor
only —no other materials are used—
with ferrite layers at the top and
bottom of the device. Ferrite also
surrounds the outer edges and fills in
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the center of the coil, creating a
closed magnetic path that minimizes
leakage flux. The coil itself is made
of silver paste, with palladium cover-
ing the two end-terminal connections
to protect them during soldering.

The coil is more difficult to fabri-
cate than a capacitor because it
consists of a continuous helix with
adjacent turns insulated from each
other. Four depositions are required
for one turn: slightly more than half
a turn of conductor, then half a layer
of ferrite insulator, slightly more
than half a turn of conductor, and
finally half a layer of ferrite. The
half turns are connected at their
overlaps during the depositions to
form the coil.

High volume. Although many op-
erations are required, they can be
automated and a large number of
devices fabricated in each batch.
Thus TDK says that when produced
in high volume the chip inductors
will be competitive in price with
discrete devices, as well as being
more convenient to use.

Two sizes will be available, with a
wide range of inductances. The
smaller chips are 3.2 millimeters
long by 1.6 mm wide by 0.6 mm
thick and have an inductance of 10
nanohenries to 2.4 microhenries. The
larger ones are 4.8 mm long by 2.4
mm wide by 1.1 mm thick and
initially will be available within an
inductance range of 2.4 to 50 uH,
which will be increased to 220 uH.

The firm says that production
capacity is limited because the
inductors are manufactured with the
same equipment as its capacitors. It
does not know when it can start
exports. -Charles Cohen

Great Britain

Compiler translates
Atlas for minis

Atlas was conceived as a high-level
programming language for express-
ing equipment test: procedures in
both man- and machine-readable
form. But it has generally succeeded
only in the first of these objectives —
when setting up automatic test
equipment, Atlas programs have to
be interpreted manually or at best
semiautomatically.

Now a small British software
company has cracked the considera-
ble intellectual difficulties in the way
of developing an Atlas compiler. It
has delivered its first commercial
software systems to LM Ericsson, the
Swedish telecommunications manu-
facturer, and the British Aircraft
Corp.

Needed. The company, Warren
Point Ltd., calls its compiler MICA,
for Machine Independent Compiler
for Atlas. It has invested 50 man-
years in its development, funded in
part by Britain’s Ministry of De-
fence, which sees a major logistics
need for the compiler.

Because the potential market is
limited compared with commercial
data-processing software, the Stev-
enage, Herts., company aimed to
make MICA run on as many
machines as possible. The software
was therefore written in Cobal 66, a
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SEMI Presents

Great Moments in Semiconductor History

The year was 1947. The place was Bell Tele-
phone Laboratories in New Jersey. Three
dedicated scientists—William Shockley, Walter
Brattain and John Bardeen—successfully com-
pleted their experiments on the modulation of
the conductance of semiconductor materials
by an electric field. First, Bardeen and Brattain
discovered the point-contact transistor; a
month later, Shockley conceived the junction
transistor.

That great moment in semiconductor history
marked the birth of an industry rich in great
moments. It also showed how the pace of tech-
nological advances can be accelerated by
pooling scientific observations. When these
three pioneers were awarded the Nobel prize
in 1956, it was noted that their sharing of
results made possible the discovery of the
transistor effect.

That sharing of new ideas has been respon-

sible for enormous breakthroughs in semicon-
ductor technology. During the past decade—
when at least 90% of today's technology was
developed—the SEMICON shows have
become the focal point for the sharing of tech-
nological knowhow from which new great
moments were born.

In observance of its 10th Anniversary, the
Semiconductor Equipment and Materials Insti-
tute (SEMI) has commissioned one of Silicon
Valley's most popular illustrators, Jim deLeon,
to capture the great moments in semicon-
ductor history.

It's our way of saying thanks for the industry
support that has made the SEMICON shows
the most important meeting place for semi-
conductor manufacturers and their suppliers
throughout the world. Help us celebrate by
planning now to attend one or all of the five
SEMICON shows during 1980.

SEMICON/EUROPA, MARCH 11-13,
ZUSPA CONVENTION CENTER, ZURICH

SEMICON/WEST, May 20-22, San Mateo
SEMICON/EAST, September 23-25, Boston

SEMICON/SOUTHWEST, October 8-9, Dallas
SEMICON/JAPAN, November 19-21, Tokyo

Semiconductor Equipment and Materials Institute
625 Ellis Street, Suite 212, Mountain View, CA 94043 (415) 964-5111
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Holding up Atlas. The Machine Independent Compiler for Atlas (MICA) designed by VWarren
Point Ltd. is organized to put all the machine-dependent parts in one program segment

high-level language for real-time
performance that is well supported
with compilers available for several
machines.

Additionally, says John Mans-
field, MICA project manager, *“we
have put all the machine-dependent
parts of the compiler in one program
segment, so to tailor the system we
only have to make changes in that
area.” Some 85% to 90% of the soft-
ware is standard, he adds.

Right now, the compiler runs
happily on a host DEC PDP-11/34
under the RSX-11M operating sys-
tem, and, says Mansfield, portability
has been demonstrated for five
target ATE systems. Furthermore, a
compiler is being developed by the
Royal Signals and Radar Establish-
ment for the GEC 4080 computer,
and Warren Point is to develop
others for Texas Instruments’ 990
minicomputer and also for Comput-
er Automation’s LSI-2 if the soft-
ware can be fitted in.

Impetus for Atlas came during the
1960s from the airlines, which faced
a huge problem testing and main-
taining avionic systems internation-
ally. Through Aeronautical Radio
Inc., or Arinc, the international air
standards committee, they defined a
high-level computer language for
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expressing test procedures unambig-
uously in English-like statements.

Wordy. Designed to meet these
needs, Atlas began with a large
vocabulary of 200 words but quickly
expanded to a huge one of 440
words. In contrast, says Leo Rhodes,
a company executive associated with
MICA from its beginning in 1973, a
high-level language like Fortran has
a vocabulary of 40 words.

A typical Atlas statement, for
example, is: APPLY, DC SIGNAL,
VOLTAGE 10V ERRLMT *“-0.1V, CUR-
RENT MAX 0.2A, SNX HI J1 LO J2 §
(“Apply a dc signal of 10+0.1 volts
and not more than 0.2 ampere
between high pin J1 and low pin
J27).

But the task of automatically
translating these abbreviated state-
ments into the machine’s limited
instruction set has proved formida-
ble. The problem is posed by the
semantic and syntactic rules govern-
ing them, since in English the mean-
ing of a word can depend on its
position in a sentence. “We are
beginning to face some of the prob-
lems encountered in automatic lan-
guage translation,” Rhodes says.

To overcome these difficulties,
Warren Point adopted a three-stage
compilation process. First, a test

program is entered into the host
computer and a precompiler checks
for syntactic and semantic errors,
after which an intermediate code is
produced.

In a second pass through the host
computer, the intermediate code is
acted on by a resource-analyzer
program. This program describes the
capabilities of the target ATE system,
checks that its resources—such as
measuring instruments—are avail-
able, and allocates these resources to
the statements calling them up.

Thus modified, the intermediate
machine code is acted on by a post-
compiler to produce machine code
for the target system. Filed on fioppy
disk, paper tape, or other storage
medium, the compiled program is
normally executed directly by the
ATE hardware. The result, says
Geoff Evans, managing director of
Warren Point, is *“a complex piece of
software, challenging and elegant.”

The cost for a complete MICA soft-
ware system depends on the user’s
requirements, with subsets available
for digital or analog testing. But,
says Mansfield, most systems work
out at about $200,000.

The availability of a proven low-
cost Atlas compiler will help to boost
all-automatic testing, Evans believes,
and he predicts a big increase in the
use of Atlas. This trend has already
begun in the defense sector, where it
is a standard language for contrac-
tors and government agencies in the
U. S. and many parts of Europe. But
the biggest market will prove to be
for industrial and commercial sys-
tems. -Kevin Smith

Japan

Chip sensor shrinks
color video camera

A new single-chip color video sensor
for use in video cameras boasts high-
er sensitivity, better resolution, and a
lower tendency toward blooming
than present devices. Matsushita
Electric Industrial Co., which devel-
oped the device, says it will be ideal
for cameras designed for the con-
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PROGRAM Reduce_Software.Costs;
BEGIN
IF Choose.MICROPROCESSOR._PASCAL

THEN CASE
A
B :
C s
-
END;

(Benefits) OF

Design_Cycle

¢ Software_Costs

16-Bit_Avail.

= Lower;

Redesign := Easier;
:= Shorter;

+= Now;

FOR microprocessors TO minicomputers

DC MICROPROCESSOR_PASCAL;

END(HarpryY].

Learnability.
Maintainability.

The features of Pascal, plus the bene-
fits of TI's learning curve experience,
are offered in the new Microprocessor
Pascal system.

A system designed for microprocessor
applications.

A system developed for the 16-bit
9900 Family, including the TM990
microcomputer modules, and 990
minicomputers.

A system to effectively lower your
software costs today. And keep them
low tomorrow.

At TI, Pascal is the first and only
corporate-wide approved high-level
programming language. For a lot of
good reasons.

Pascal lets you solve your application
without getting involved in the intrica-
cies of machine architecture. And,
Pascal’s block structure results in fewer

Transportability.
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programming errors, because the code
is easier to write, read and modify.

TI's Microprocessor Pascal system
consists of six parts and provides the
most Pascal capability ever offered:

¢ Source Editor — specifically designed
to create/edit Pascal programs and
check program syntax.

¢ Compiler —compiles conventional Pas-
cal progran.s as well as TI's Pascal con-
current extensions into interpretive
code, which can then be executed di-
rectly, or converted into 9900 native
machine code.

¢ Host Debugger — over fifteen options
for tracing variables and modifying
data.

 Configurator—enables the target sys-
tem to retain only the parts of the run-
time support necessary for program
execution.

"
The program to reduce software costs.

Microprocessor Pascal System.
New. From Texas Instruments.

e Native-Code Generator — converts
Pascal interpretive code into 9900 na-
tive machine code.

¢ Run-Time Support—both interpretive
and native-code execution provide a
speed/memory trade-off.

TI's continuing commitment to inno-
vative, cost-effective 16-bit micropro-
cesSor software means an increased
applications capability and decreased
development time for you.

Find out how you can reduce your
present and future software costs. Put
the new TI Microprocessor Pascal sys-
tem to work for you, today.

For more information,
call your nearest TI field
sales office or authorized
distributor, or write to
Texas Instruments, P.O.
Box 1443, M/S 6404, Hous-
ton, Texas 77001.
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Electronics international

Around the worid

Siemens aims hi-fi equipment at ailing Japanese market . . .

Even though the Japanese audio market is not exactly robust, Siemens-
Electrogerdte GmbH is banking on the increasing popularity of European-
designed equipment in the island nation and is introducing high-fidelity
equipment in Japan. A household-goods subsidiary of Munich-based Siem-
ens AG, the West German firm will have its equipment built and distributed
by Sanyo Electric Trading Co.

. . . and eyes U. S. power transistor facility

Continuing its drive to become more active on the U.S. semiconductor
market, Siemens AG is bidding to take over the semiconductor activities of
Chicago-based FMC Corp. The deal would involve only the power transistor
business, which is said to have been worth $20 million in 1979.

Japanese fax goes to British firm

The British National Enterprise Board-backed Nexos Ltd. will expand its
automated office equipment line by adding a high-speed facsimile system
from Japan's Oki Electric Industry Co. The London-based company is also
discussing possible areas of collaboration with Plessey Office Systems Ltd.
Talks are likely to center on the latter company’s PDX all-digital private
branch exchange, which Plessey sees as central to its automated office
system strategy.

sumer market because it will make
for products that are compact, light,
and easy on their batteries.

The firm says that its prototype
camera is only one third the volume

and one half the weight of those
using image pickup tubes. It is 10
centimeters high, 5 cm wide, and
11.5 cm deep. With a 6 X zoom lens,
it weighs 1.2 kilograms.

Reduced. New color video sensor chip enables Matsushita to make a phototype video
camera one third the volume of those using image pickup tubes.
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In addition, power requirements
are down because the chip and its
peripheral circuits work with low
voltage and current. Also, they do
not need the power-hungry deflec-
tion yokes or dc-to-dc converters
that image pickup tubes do.

The sensitivity of the chip, which
will be discussed at next month’s
International Solid State Circuits
Conference in San Francisco, is
higher than that of previous types
because the entire front surface is a
photoconductive layer for converting
the image photoelectrically. It is also
higher because this layer, a thin-film
zinc selenide-zinc cadmium telluride
heterojunction for vidicon-type
tubes, is more sensitive to blue light
than silicon photosensors.

Scan. Image signals are trans-
ported for vertical scanning by buck-
et-brigade-device circuits in the sili-
con chip underlying the photosensor.
Horizontal scanning is performed by
charge-coupled-device circuits also
on the same chip. In contrast, in
monolithic semiconductor devices
the area is divided between the sens-
ing and transport functions; since
only a portion of the area is available
for image sensing, sensitivity suffers.

Matsushita claims that the mosaic
color filter laminated onto its device
has higher resolution than previous
filters having the same number of
elements. The chip is 13.0 millime-
ters (512 mils) vertically by 17.0 mm
(669 mils) horizontally, with a
photosensitive area of 10.3 by 13.5
mm (407 by 531 mils). This area has
470 pixels vertically by 375 pixels
horizontally.

The company says that resolution
is 280 TV test-pattern lines horizon-
tally by 480 lines vertically and that
the signal-to-noise ratio is at least 43
decibels for a scene illumination of
500 lux when the lens aperture is
f72. Blooming, though, is suppressed
for highlight areas up to 120 times
as intense as the saturation signal.

Consumers will have to wait until
Matsushita gears up for mass pro-
duction and gets costs under control.
In the meantime, the Osaka firm
expects to sell a limited number of
cameras later this year at about
$4,000 each. -Charles Cohen
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Your Marketing department wants a new black box
design. 11 ey want it to handle 37 bytes of informa-
tion. It has to be solar energized. It has to fly. It has
to spoak. It-has to reproduce. Naturally, it'll need
spevial cable configurations. Call Belden.

We've developed workable wire, cable and cord
answers for a lot of extraordinary new products.
In fact, a lot of designers have found that working
with Belden in the early stages of a design project
usually pays dividends in compatibility, workability
and lower overall costs.

And once your product is rolling, we're ready to
dig in to wire processing, assembly and installation

;nhhnu o help Insire that your whauhﬂl'w
markel economically.

You seir, Beldun's capabilities in wire, cable and
cord are comprehensive. Sure. we muke thausands
of standards, but we can also provide just about any
custom that you can imagine. And our techmical
knowhow ranges from innovative packaging to in-
depth value analysis.

Just imagine a wire, cable or cord-—and we’ll
come through with it. Beldem Corporation. Elec-
tronic Division, P.O. Box 1327, Richmond, IN 47374;
317-966-6661. Out West, contact our Regional Sales
Office in Irvine, CA at 714-833-7700. 2760

Your special designs

need a special

wire source

Imagine
what we
cando
for you

BELDEND

Coming through...

Circle 65 on reader service card

with new ideas for moving electrical energy
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Picture a line of low-cost
fully-enclosed
carbon-film trimmers...

And Its Circle of “Special” Friends.

Spectrol now offers a low-cost line of carbon-film
trimmers that are fully-enclosed and available in two sizes -
the 5/8-inch Model 77 and the 3/8-inch Model 76. They come in nine
standard configurations, as shown in the photo, and they are also available in
a great variety of special configurations with various spindles, panel
mounts, and other optional features. Resistance range is from
100 ohms to 10 megohms. Send for a data sheet.
Call for a quote or a free sample.

SPECTROL ELECTRONICS GROUP
UNITED STATES Spectrol Electronics Corporation P.0. Box 1220, Gity of Industry, Calif 91745, US.A.
UNITED KINGDOM Spectrol Reliance Ltd. Drakes Way, Swindon, Wiltshire, England « Swindon 21351 « TELEX: 44692
ITALY SP Elettronica SpA Via Carlo Piscane 7, 20016 Pero (Mitan) italy « 35 30 241 « TELEX: 36091

* (213) 964-6565 « TWX (910) 584-1314

GERMANY Spectrol Electronics GmbH Oberauerstrasse 15, 8000 Munich 70 West Germany » (089) 7145096 « TELEX: 05-213014
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Probing the news

Analysis of technology and business developments

Flat-panel displays find specia_ll jobs

Instead of trying to force CRTs out of business, designers
seek applications where size, power, and capacity are factors

After 25 years of futile attempts to
replace the cathode-ray tube, re-
searchers working on flat-panel dis-
plays have abandoned that goal.
They are concentrating instead on
applications where the CRT—be-
cause of its bulk and high power
dissipation or its information-han-
dling shortcomings—is less than
ideal or cannot do the job at all.
Taking that design tack, a number of
companies using different technolo-
gies are enjoying considerable suc-
cess.

Major flat-panel display technolo-
gies competing for special applica-
tions are thin-film electrolumines-
cence, gas-discharge or plasma pan-
el, and liquid-crystal displays. Light-
emitting-diode display panels have
also surfaced in some applications.

Most successful over the past four
to five years have been ac plasma
panels. On the other hand, fast-
moving developments in LCDs and dc
plasma panels promise some radical
changes in large-screen flat panel
displays within the next year or two,
with many coming from Japan.

The many major companies turn-
ing out large numbers of ac plasma
panel displays make it clear that this
is a mature technology. Though the
technology for making large-screen
flat-panel ac plasma displays able to
show thousands of characters is here,
it is limited by the high cost of the
driver electronics, which also tend to
be bulky and complex. And colors
are limited to orange and green.

Two companies that spun off the
original Digivue effort of the Univer-
sity of Illinois and Owens-Corning
Corp. have been selling ac plasma
panels for special applications. One
of these, Photonics Technology Inc.

Electronics/ January 31, 1980

by Roger Allan, Components Editor

of Luckey, Ohio, has developed with
Science Applications Inc. of La
Jolla, Calif., the world’s largest ac
plasma panel, a 24-inch-diagonal
unit that can display over 21,000
characters. Used by the military, the
glass panel has a 1,024-by-1,024
addressable matrix and a resolution
of 60 picture elements per inch. The
active display area is 17 by 17 in.
and overall panel thickness is 0.5 in.
The firm is developing a 39-by-39-
in. panel with resolution of 50 to 60
lines/in. Plasma ac panels are not
inexpensive. The Photonics 24-in.
panel, for example, costs $45,000 for
quantities of less than five. And a

dozen or more other companies
make dc panels.

The other spin-off is Electro Plas-
ma Inc. of Millbury, Ohio, which is
partly owned by A.T-O Inc. of
Willoughby, Ohio. To complete the
tie, another A-T-O subsidiary, Inter-
state Electronics Corp. of Anaheim,
Calif., has marketed some of Electro
Plasma’s panels.

Dc plasma displays are also popu-
lar. Burroughs Corp. in Plainfield,
N. J,, sells the dot-matrix Self Scan
and formed-character Panaplex pan-
els. Others like IEE Inc., Van Nuys,
Calif.; Cherry Electrical Products
Corp., Waukegan, Ill.; Dale Elec-

s

Making a face. NHK's planar positive-column fiat panel display is said to offer better
luminance, luminous efficiency, and video quality than conventional dc plasma panels.
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tronics Inc., Columbus, Neb.; andI
Beckman Instruments Inc., Scotts-
dale, Ariz., also sell dc plasma
panels. Some of the largest dc plas-
ma panels like Burroughs’ 12-row
40-character Self Scan I show up to
480 five-by-seven-dot-matrix char-
acters. IEE sells a similar panel
known as the Argus.

The stumbling block for dc pIasma|

panels has been the difficulty pro-
ducing a panel with a large number
of characters at a low enough price.
But it costs less to drive dc plasma
panels than ac models, and dc panels
have more color capability.

One manufacturer of displays that
believes it has licked the problem of
high cost in a large multicharacter
dc panel is Lucitron Inc., North-
brook, Ill. It was founded in June
1978 by a group of scientists when
Zenith Radio Corp. closed its
research and development facility.
Lucitron has been working jointly
with GTE Laboratories, Waltham,
Mass., on a large-screen dc plasma
panel, and will have samples of a
10.5-in.-diagonal color dc plasma
panel by the middle of this year. The
panel will be 3 in. thick and will use
glass 0.125 in. thick. Its aspect ratio
will be about 4:3. As explained by
Lucitron’s president Joseph Markin,
“It is not a question of producing
such panels, but of producing them
using low-cost materials for a low
selling price.”

Lucitron bases its optimism on its

patented extensive multiplexing
technique. In addition, it is confident
that it can keep tooling costs for the
new display low. “We’'ll do better
than one-half the tooling costs of the
Shagowmask CRT,” says Markin.
He adds, “Our patented multiplex-
ing schemes allow economy, efficien-
cy, and high brightness levels. We're
sure that we can do better than 100
foot-lamberts of brightness and lu-
minous efficiency of 1 to 10
lumens/watt.”

One of the interesting aspects is
that; a full-color Lucitron panel
would require less than 100 driver
circuits, regardless of panel size. The
company will set up a pilot produc-
tion line this year.

Japanese view. Fujitsu Ltd., NHK
(Japan Broadcasting Corp.), and
Hitachi Ltd. have all demonstrated
10-in. diagonal dc plasma panel
color displays. NHK and Fujitsu have
done work on planar positive-column
panels. The technique is said to
provide better luminance, luminous
efficiency, and video quality than
conventional dc panels. NHK and

. Hitachi have both demonstrated 10-

in. diagonal panels for portable TV
systems, though the picture quality
has been poor. Despite that, some
display experts feel that the pace of
their work gives Hitachi and NHK a
shot at producing practical color dc
plasma panels for large-diagonal
displays.

The Japanese also want to make
LCD panels. Matsushita Ltd. and
Seiko Denki Co., as well as Hitachi,
have made experimental LCD panels

b

Big picture. Largest ac plasma panel has 24-in.-diagonal picture and can display over
21,000 characters. It was developed by Photonics Technology with Science Applications Inc.
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for portable Tvs. Matsushita, for
example, has demonstrated an LCD
panel about 1.4 by 1.9 in. with about
240 by 240 picture elements. Hitachi
has shown a 3-in. diagonal LCD
panel with 240 by 380 picture
elements.

The two biggest drawbacks to LCD
panels are the material’s slow
response, particularly in cold tem-
peratures, and its limited color capa-
bility. At least in the area of
limited-color capability, LCD panels
for portable Tvs can prove to be
acceptable.

American researchers have not
neglected LCD panels. Westinghouse
Electric Co. in Pittsburgh and
Hughes Aircraft Co. in Carlsbad,
Calif., have also developed flat LCD
panels, the former using thin-film
transistors for the drive circuitry. In
addition, among other companies
that market LCDs with a -limited
number of characters, Kylex Inc. of
Mountain View, Calif., recently suc-
ceeded in developing a 40-character
LCD with a patented multiplexing
scheme [Electronics, Jan. 3, p. 151]
that significantly advances LCD mul-

tiplexing state of the art. Multiplex-

ing is a major problem, particularly
for large numbers of characters.

One U.S. firm that is bullish on
LCD technology for panel displays is
Integrated Display Systems of
Montgomeryville, Pa. It is develop-
ing dichroic LCD panels that require
no polarizers, making them less
expensive than conventional LCDs
that require polarizers. The largest
one developed is a 4-by-9-in. panel
with densities on the order of 40
dots/in. A 3-by-7-in. LCD prototype
panel is currently being used in
Volkswagen automobiles and, says
IDS president Thomas Saldi, will be
in U.S. automobile dashboards by
1983.

In addition to all the technologies
on the market, every major U.S.
laboratory is working on thin-film
electroluminescent ac panels. Sharp
Electric Co.’s U. S. subsidiary, Hy-
com Inc. in Irvine, Calif., is also
developing such panels. Hycom is
sampling a 240-by-320-element dot-
matrix display made from ac thin-
film electroluminescent technology.
The sample panel is rated at 1,000
foot-lamberts and a 10-year lifetime
to half-brightness levels. O
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Probing the news

Letter from Dallas

Companies plug in to Texas

Lower housing costs, availability of labor, and high esteem
for the work ethic combine to make Lone Star State attractive

Nobody wants to sound like a brag-
gart. But in Texas these days it’s not
hard to find engineers and managers
who are willing to talk pretty tall
about the Lone Star State’s future as
a premier electronics center during
the 1980s. Not that Texas is going to
overtake California’s Silicon Valley
in terms of sheer concentration of
semjconductor companies. The “sili-
con prairie” —as some are beginning
to call it—is much too spread out.
But the availability of land is one
of the attractions that Texas touters
cite. Also, labor shortages and high
housing costs in Santa Clara Coun-
try have taken some of the glow off
California. Bay Area firms, when
they expand, are beginning to seek
out other locales. Computer makers
and other electronics manufacturers,

too, are beginning to spread out }
geographically. With all this disper- /

sion going on, a lot of folks figure
that Texas cities such as Dallas and

Austin are likely to benefit the most, |

given their own already growing
momentum,.

Texas Instruments Inc., of course,
makes more semiconductor devices
than anybody else in the world and
runs wafer-fabrication lines in Hous-
ton, Lubbock, and Sherman, as well
as at its Dallas headquarters. But
there is a growing recognition here
that T1 is no longer the only electron-
ic game around. According to
figures supplied by the Texas Em-
ployment Commission, “electrical
and electronics” companies account
for the largest number of manufac-
turing jobs in the 11-county Dallas-
Fort Worth area, employing 50,000
as of last October.

Based on the number of new firms
moving in and pace of expansion by
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existing manufacturers, that figure
looks likely to keep growing. 1BM
Corp. recently bought a big chunk of
land, and other firms that have
started operations in the area recent-
ly include Hitachi Ltd., NEC Ameri-
ca, and Boeing Electronics Inc., a
new subsidiary of Boeing Aerospace

by Wesley R. Iversen, Dallas bureau manager

Corp. In addition to T!, Mostek
Corp. also processes silicon at Car-
rollton and is currently bringing up
its fifth wafer-fabricating line there.

Capital investment. In Austin, the
state capital and another budding
electronics center, with a population
of about 350,000, Data General
Corp. and Advanced Micro Devices
Inc. are among the most recent to
bring major operations to town. The
city’s three largest industrial em-
ployers—in order, 1BM, Texas In-
struments, and Motorola—plan ma-
jor expansions. Motorola completed
an additional 230,000-square-foot
facility last year, bringing total
space occupied in Austin to more
than 500,000 ft?, including two
wafer-fabricating lines. Ground was
broken recently in Austin for two
more Motorola wafer-fabricating
modules. And AMD—in its new
100,000-ft? Austin facility —is bring-
ing up a wafer-fabrication line with
plans to produce 16-K random-
access memories initially, augment-
ing the current Texas position as the
leading producer of high-volume
MOS memory.

The growing electronics activity is
making Texas much more attractive
to career-conscious engineers. “It’s
just so easy to talk to people now
about moving in this direction,”
beams one TI recruiter. “We get a
lot of comments about the quality of
homes and the amount of floor space
for the dollar. And best of all, we're
still viewed as having a work ethic
here that’s very desirable. People
want to come to Texas to raise their
families.” ()

This Is the first in a continuing series of reports from
Electronics bureaus relaying the talk of the electronics
industries in their regions.
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Computers

1980 could be year of the consumer

Personal computers for the home expected to quadruple sales
even as industry sees some makers fall by the wayside

by Bruce LeBoss, San Francisco region bureau manager

The personal computer industry is
less than five years old, but already
it seems to be entering adolescence.
With retail sales of personal comput-
ers expected almost to double this
year, and the consumer segment
forecast to quadruple and make
1980 the long-awaited year of the
consumer, it appears that the indus-
try has nothing but a bright future.
However, while some suppliers are
targeting one or more market seg-
ments to exploit, others are expected
to become industry dropouts.

The picture for the personal com-
puter industry, in particular for
those serving the consumer market,
was notably brightened at the Win-
ter Consumer Electronics Show in
Las Vegas earlier this month, where
conferees heard projections that
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retail sales of personal computers
will reach $950 million and 600,000
units this year, up from $500 million
and 350,000 units in, 1979. That
forecast, made by Bill Meserve, a
member of the Information Systems
Group of Arthur D. Little Inc.,
Cambridge, Mass., further points
out that the consumer segment of
the market will show the most signif-
icant gains. Sales to consumers, he
says, will rise from $30 million and
50,000 units last year to $120
million and 200,000 units in 1980.
Oddly, the projection is not far
from the one made a year earlier for
1979 when, according to Meserve,
the consumer market “did not take
off, as many industry observers had
predicted.” What happened, he ex-
plains, were “production difficulties

___—

1982 1983

SOURCE: ARTHUR D. LITTLE INC.

Upswing. This forecast shows uninterrupted growth in personal computer market, both home
and small business. Consumer segment (top line) could reach $950 million in 1980.
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caused by a lack of chips. Many
units were not shipped around June,
when expected, but closer to the
November-December time frame.”

However, “the industry as a whole
did well, showing a 67% increase in
sales over 1978, Meserve says,
“thanks to a strong showing from
the other major segments—the very
small-business users and the tradi-
tional technology-based segment.”
Spurring the overall growth last
year, he adds, were several factors,
including the appearance of new
suppliers, among them Digital
Equipment Corp., Texas Instru-
ments Inc., and Atari Inc. Also,
distribution channels expanded with
the introduction of factory-owned
stores, most importantly DEC’s chain
of stores aimed at the small-business
user. Furthermore, mass retailers
such as Sears, Roebuck and Co.,
J. C. Penney Co., and Montgomery
Ward & Co. also came into the
picture. That, coupled with a host of
new products, prodded industry
growth and laid the groundwork for
1980, says Meserve.

Dropping out. Although the per-
sonal computer industry is “alive
and well and continuing dynamic
growth of better than 50% a year,”
he projects a shakeout among indus-
try participants that is still a few
months out. Last year saw some of
the first casualties when firms such
as Imsai, Polymorphic, and Xitan
dropped out of the personal comput-
er business for a number of reasons,
one of them being the inability to
make the transition from the hob-
byist market to the small-business or
high-technology segments. Others,
such as MITS/Altair—purchased by
Pertec Computer Corp., which was

Electronics /January 31, 1980



itself bought by a West German
affiliate of Volkswagen AG —are dis-
appearing from the market, he notes.

Those storm clouds, coupled with
Meserve’s projections that the indus-
try in 1983 will be *consuming some
2 million units worth $2 billion,” did
not dampen the enthusiasm of
personal computer suppliers at the
Las Vegas show. This was particu-
larly true of vendors to the consumer
market, which the market research
and consulting firm says will reach
1.3 million units worth $330 million
in 1983. According to Sy Lipper,
president of APF Electronics Inc.,
New York, “the personal computer
in the home will start mushrooming
this year.” He cites one research
organization’s forecast of a $5 billion
personal computer market in 1985,

But while the home market is
expected to boom this year, at least
one personal computer supplier,
Hewlett-Packard Co.’s Corvallis
(Ore.) division, is shying away from
the home market. Instead, HP is
targeting its new HP-85 personal
computer [Electronics, Jan. 17, p. 46]
primarily at business and technical
professionals, such as engineers,
scientists, accountants, and invest-
ment analysts.

No place like home. But Apple
Computer Inc., for example, believes
“the home is potentially the greatest
untapped market for personal micro-
computers” and expects that “per-
sonal computers will be purchased
and used in the home as commonly
as TV sets, stereo systems, or micro-
wave ovens.” However, the Cuperti-
no, Calif., firm has shipped over
25,000 of its Apple personal comput-
ers to the business, scientific, and
professional marketplace, adds
Steven P. Jobs, vice president of
product marketing.

According to Jobs, Apple sees an
opportunity to contribute in the
scientific-industrial and business-
professional marketplaces by making
hardware and software offerings
that perform, for example, word
processing, general ledger, accounts
payable, and accounts receivable
applications. And these markets, he
adds, *“‘are gobbling up” the firm’s
personal computers for other than
home use. Apple’s apparent success
has come even though the firm “just
kicked off a concerted thrust in these
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Market ald. Apple’s Stock Quote Reporter shows current prices, permits bid to be made,
ascertains closing price, high and low price for the day, and current volume of a stock.

markets last October,” notes A.C.
(Mike) Markkula, chairman and
marketing vice president.

Also making an apparent bid for
the market is Commodore Business
Machines Inc., the Santa Clara,
Calif., firm whose sales of Pet
personal computers perhaps make it
the No. 2 supplier in the field behind
Radio Shack, suppliers of the
TRS-80. Commodore previewed at
Las Vegas a prototype of an 80-
character screen system, the 8032,
with 32 kilobytes of memory, that it
will make available after introduc-
tion at an office products show in
Atlanta in March. Also shown was a
prototype of one of four disk-based
systems Commodore reportedly is
developing. Designated the 8050, the
system is based on a Micropolis
1-megabyte disk. Both offerings *“ob-
viously are not aimed at the begin-
ner,” says Chuck Peddle, vice presi-
dent for systems technology.

Looking up. Other suppliers of
personal computers for the home
market apparently have an eye on
the business and technical profes-
sional market segments, as well. For
example, Texas Instruments Inc.,
Dallas, which entered the personal
computer field at the summer con-
sumer show in June 1979, took the
wraps off five peripherals that
expand the power and capability of
its TI-99/4 home computer. The
additions include: a mini-floppy disk

system, which includes a controller
with up to three disk drives; an
RS-232 interface; an acoustic mo-
dem; a speech synthesis module; and
a thermal printer. Although TI's
thrust is the home market, according
to Rex Naden, manager of the prod-
uct customer center, he expects
approximately 20% of the 99/4’s
sales to be split between professional
and small-business applications.

Atari, in Sunnyvale, Calif., also is
making a move with its personal
computer line into the business
arena. The Warner Communications
Inc. division earlier this month
signed a licensing agreement with
Control Data Corp. to market eight
computer investment-applications
programs developed by cDC. The
programs, designed to help users
make financial investment decisions
with their Atari personal computers,
include: bond yield, bond price and
interest, bond switch, stock rate of
return, stock dividend analysis, stock
charting, mortgage analysis, and
portfolio analysis.

Similar accords are anticipated as
existing suppliers of personal com-
puters look to broaden their base
into other than the hobbyist market,
which, says Greg. R. Leveille, direc-
tor of the distributed-data-process-
ing division of Creative Strategies
International, *“‘has pretty much pla-
teaued and might even be on a
decline.” O
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Electronics abroad

ltaly seeks yet another solution

GNP may rise only 1.5% this year, although electronics
industries will do better as computers, communications lead

by Arthur Erikson, Managing Editor, International, and Jeff Ryser, McGraw-Hill World News

No matter how precarious the eco-
nomic outlook for Italy has seemed
in recent years, the country has
always managed to find some sort of
“Italian solution,” a mix of make-do,
insouciance, and ingenuity that
would provoke disaster anywhere
else in Western Europe. Still another
“solution” will be needed this year,
and it is harder than ever to divine
whence it might come.

As before, the ruling coalition is
fragile. The minority Christian-
Democratic government of Prime
Minister Francesco Cossiga is hang-
ing on mainly because neither the
Communist nor the Socialist Par-
ty—each for its own reasons —wants
to topple it at the moment. Mean-
while, Cossiga cannot get the legisla-
tion he needs to govern effectively
through the parliament.

Inflation continues to accelerate

while economic growth dwindles.
After a poor 1978, Italy’s Gross
National Product rebounded to show
a reasonable 4.3% gain last year. It
now looks set to backslide to about
1.5% in 1980. Inflation by the end of
the year could top 20%.

To be sure, electronics markets
figure to fare better than the econo-
my does overall—particularly in
communications and computers,
where pervasiveness is the goal. At
first glance, the figures in Electron-
ics’ forecast do not look too bad.
They predict equipment markets will
rise 11% this year to reach $4.58
billion. However, the estimates are
made at current prices and therefore
must be discounted for inflation.
What's more, they are based on a
survey that was made last fall,
before the latest round of oil-price
hikes sent forecasters back to their

ITALIAN ELECTRONICS MARKETS FORECAST

(IN MILLIONS OF DOLLARS)

Total assembled equipment
Consumer electronics
Communications equipment
Computers and related hardware
Industrial electronics
Medical electronics
Test and measurement equipment
Power supplies

Total components
Passive and electromechanical
Discrete semiconductors
Integrated circuits
Tubes

{Exchange rate: $1 = 830 lire)

1978 1979 1980
3,621 4131 4584
1,326 1,477 1,605
502 575 633
1,226 1,435 1,605
394 456 529
86 95 109
55 60 68

32 33 35
737 779 824
349 375 393
87 99 m
92 107 124
209 198 196

Note: Estimates in this chart are consensus estimates of consumption of electronic equipment obtained
trom a survey made by Electronics in September and October 1979. Domestic hardware is valued
at tactory sales prices and imports at landed costs.
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computers to adjust their growth
figures downward.

Computers. Whatever the adjust-
ments, computers will rank as the
fastest-growing electronics hardware
market in 1980. The forecast: a
climb of 11.8% to $1.61 billion. The
heaviest push is likely to come from
the lower bands of the equipment
spectrum. Sizable numbers of small
firms remain that still have to
acquire their first data-processing
hardware, and they will obviously
start small. Also, many medium-
sized companies are shifting to
distributed processing, and that
means minicomputers. Large Italian
companies for the most part have
what they need—large systems. The
same can be said for the central
administration of the Italian govern-
ment. The upper bands of the
market, then, figure to lag behind.
As for word processing, “that is still
too advanced for Italian companies,”
according to a market researcher at
a large-computer manufacturer.

The major mainframe makers like
Honeywell Information Systems
Italia, I1BM Italia, and Sperry-Univac
will presumably keep a closer-than-
usual watch this year on Ing. C.
Olivetti & Cie., the country’s lead-
ing office-machine maker, with
headquarters at Ivrea, near Turin.
For one thing, the firm plans to get
back into the mainframe computer
business and has set up a subsidiary,
Olivetti Computer SpA, to market
medium-sized and large systems
bought outside—possibly from a
Japanese producer.

For another, it wants to step up
automation at its major plants and
trim its work force in Italy by some
4,500, a move the unions are fighting
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to forestall. Its success—or lack of
it—at boosting productivity will give
other high-technology companies a
reading on what they might be able
to do to lower their production costs.

Finally, Olivetti figures to be a
candidate for a substantial chunk of
the government’s $605 million pack-
age of loans and subsidies to boost
research and development in com-
puters, telecommunications, and
semiconductors [Electronics, Aug. 3,
1978, p. 84]. The plan, funded near-
ly two years ago by the parliament,
is “now set to go,” according to
Giancarlo Lizzeri, the Ministry of
Industry official who headed the
special commission that drew up the
plan. “All that is left to be done is
for the respective companies to enter
the maddening bureaucratic maze of
procedures laid down by the plan,”
Lizzeri maintains.

Communications. Additional gov-
ernment largess looks likely for tele-
communications producers. They
had good news in mid-January from
Vittorino Colombo, the minister for
posts and telecommunications. He
announced then that because of
added income from a rise in tele-
phone rates, the government-con-
trolled telephone agency, Societa
Italiana per DI’Esercizio Telefonica
PA (SIP), was preparing to spend
$400 million over the next three
years to upgrade the country’s
network.

Part of the money will go for time-
division switching systems, the Pro-
teo hardware developed by Societa
Italiana Telecommunicaziono Ital-
tel, like SIP a unit in the govern-
ment’s telecommunications holding
company, STET. Already, some 8,000
lines of Proteo switching gear have
been installed in intercity trunk
exchanges. The figure is expected to
bounce up to 33,000 lines by 1982
and to 200,000 lines by 1985. Mean-
while, Italtel will be striving to sell
Proteo systems abroad. The most
likely market is Brazil.

Although the money SIP plans to
spend will not filter down this year
to suppliers like Italtel (better
known inside Italy as SIT-Siemens)
and Telettra SpA, a subsidiary of the
Italian auto maker Fiat, they can
expect to hold their own, according
to Electronics’ survey. The communi-
cations sector will rise to $630
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million this year, a 10.1% hike over
last year’s estimated $575 million.
Discounted for inflationary price
rises, that translates as fiat.
Consumer. TV set makers are
almost surely in for a poor year.
Household consumption in Italy

climbed some 3.8% in 1979 and this

year will edge up only 1.5%, accord-
ing to Bruno Brovedani, an econo-
mist for a major Italian bank. At the
same time that consumers’ affluence
is on the wane, the market for color-
TV sets is beset by a heavy inventory.
Although the Olympic Games thus
far triggered sales spurts in countries
where color receiver saturation was
low—the case for Italy at the
moment—the 1980 games (if they
are actually held) may not be
enough.

Electronics® survey predicts color
set sales of $900 million or a little
better this year, up just under 8%
over the 1979 level. And as goes
color TV, so goes the consumer elec-
tronics business: a comparable per-
centage rise to $1.605 billion from
the 1979 level of $1.477 billion.

Components. As for components
markets, the total figures are hardly
inspiring—a rise of 6.3% this year to
$824 million. Passive component
suppliers cannot even count on that
much —the rise forecast for them is
less than 5%. For tube suppliers, the
heavy inventory of color-Tv sets
means a low-growth year and a
tough market for picture-tube
people. To make matters worse, Ital-
ian passive-component suppliers will
not be able to offset slower sales in
their home market by boosting
exports, as they have in past years.

The semiconductor sector, though,
is something else. According to the
forecast, integrated-circuit sales will
surge nearly 16% to $124 million,
and discretes show a solid rise of
slightly better than 12% to $111
million. SGS-ATES Componenti Elet-
tronicci SpA, the only major Italian
semiconductor house and still anoth-
er company under STET’s wings,
figures it can repeat this year the
30% rise in sales it managed for
1979. But SGS-ATES’ fortunes de-
pend heavily on export markets —the
company does only a quarter of its
business in Italy.
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ELECTRICALLY CONDUCTIVE
ADHESIVES AND COATINGS
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ECCOAMP products offer high perform-
ance and savings for bonding, coating,
sealing electrical/electronic components
with conductive plastic. They include
“cold” solders, anti-static, reflective and
absorbtive coatings. Some have electri-
cal and thermal conductivity equivalent
to metals.
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NEW PRESENTATION
DIELECTRIC MATERIALS CHART

This colorful chart is a standard
reference for electronic engineers.
Shows Dielectric Constant («') and
Loss Tangent (tan o) for many E&C
products and common materials
plotted on 11” x 16%2" graph. For
notebook or wall mounting.
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RTV SILICONE RUBBER WITH
SUPERIOR THERMAL
CONDUCTIVITY
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THERMAL CONOUCTIVITY
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Comparative thermal conductivity graph
shows the superior heat dissipation prop-
erties of ECCOSIL® 4952 over other vari-
ous elastomers. ECCOSIL 4952 cures at
room or elevated temperature to a flexible
silicone rubber capable of withstanding
500°F (260°C). Recommended for potting
and encapsulating components from which
heat is to be dissipated.
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A process-control engineer wants a high-
speed, low-cost computer to monitor and con-
trol a tactory operation. He checks out the
Supercomponent™ spees and moves on to the
next project. This job's done.

A systems engineer is designing a blood
analyzer on a really tight schedule. He needs
a digital controller to record, analyze, compare,
file and retrieve data. He reviews the

et T e
thtenamed, Tl

Supercomponent technical manual, then
moves on. The jobs done.

A systems designer wants to control a radar
telemetry system. There are special sottware
considerations, and real-time data is needed.
(Last year, a design just like it took him six
months.) He spends a couple days with
Supercomponent specifications andd moves on.
The jobs-dene.

e
= x\\\\\\‘\\\\"

Here come the
Supercomponents!




Advanced Micro Devices announces a family
of LSI-intensive boards built to save the serious
systems designer a whole lot of time and
money. Supercomponents are changing the
make-or-buy rules. Here’s why:

TheyTe absolutely state of the art. They are
designed-in like components and they think
like VLSI. They save you a ton of interface
design time. Theyre plug-in ready. All are
iSBC80* compatible and have a Multibus®And,
of course, we have all the enclosures and power
supplies and card cages and back planes and
software you need to cut your costs and accel-
erate your project.

Now for the big reason: Supercomponents
are better because the parts are better. They're
made from the finest, freshest, most advanced
LSI in the business.

You picked a terrific time to be in this busi-
ness. Supercomponents are here.

The Am95/4005.

Our single-board computer, The Monoboard;’

is very powerful. It has all the features

others in its class have, but — over and above
—it includes a sophisticated arithmetic
processor, four DMA channels and speeds up
to 3 megahertz!

The Am95/6110.

Our floppy disk controller has its own
built-in intelligence. It has its own Am8085A
CPU plus a high-speed buffer and its own
PROM-based tirmware. A DMA is included.
There’s much more. You'll have to read the full
specs to believe it.

The Am95/1128.

128K bytes of RAM on a board plus parity
with its own built-in refresh. The RAM can
be dual-ported. Smaller capacities can be
achieved by depopulating the board. The
Am95/1128 has twice the capacity ofits
nearest competitor.

These are just a few members of our
Supercomponent family. Call or write us for the

facts on all of them.
*iSBC ond Multibus are fradermarks of Intel Corp.

Advanced Micro Devices ¢\

Q901 Thompson Place, Sunnyvale, CA 94086
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Probing the news

Communications

ITT off base, say chip makers

Semiconductor marketers say telecommunications giant has ignored
segments of market in calling estimates of potential overblown

by Harvey J. Hindin, Communications & Microwave Editor

International Telephone and Tele-
graph Co. may think that the makers
of integrated circuits for the tele-
communications market have overes-
timated its size. But the semiconduc-
tor industry is sticking to its guns,
even casting some doubt on ITT’s
credentials as a digital expert in this
area.

Most industry leaders concede
that ITT’s figures [Electronics, Jan. 3,
p- 90} for the central office and
private branch exchange markets are
sound, although the number of lines
that will be “captive” is debated. On
the other hand, they feel that ITT has
underestimated or ignored the mar-
ket for the chips in other segments of
the domestic communications mar-
ket. And, they say, all aspects of the
foreign market have been wrongly

evaluated by the multinational tele-
communications giant.

For instance, Robert W. Peters,
marketing manager of the Consumer
and Communications Products
Group of American Microsystems
Inc. in Santa Clara, Calif., says, “I
generally agree with [ITT’s Tim]
Smith and [Wil] Riner that the
immediate domestic central office
market is limited.” However, “they
did not cover the whole somewhat
more complicated story—there is a
far greater market for codecs and
associated pulse-code modulation
components in private branch ex-
changes and channel banks not only
in the U.S. but in Japan and
Europe.”

More forcefully, Tom Reynolds,
industry business manager for tele-

- MICROPROCESSORS
]
PRIVATE
BRANCH MEMORY
EXCHANGE
CONTROL
- CHIPS \
/ ¥ 'y 1
LOCAL CENTRAL
OFFICE 9 OFFICE  [~—7
%
INDIVIDUAL N\
LS L UL R | ~ COOECS, FILTERS, SUBSCRIBER _~
- LINE INTERFACE, ANO RINGERS

Lots of chips. Both sides of the discussion about the market agree that as the network
becomes more digital, and stored program control the method of choice, chip usage will rise.
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communications of National Semi-
conductor Corp., also in Santa
Clara, believes that ‘“‘the billion-
dollar market quoted by the two ITT
spokesmen is not that far off if you
look at total semiconductor utiliza-
tion and do not try to relate the
figure to specific semiconductor cir-
cuits such as codecs and subscriber-
line interface circuits.”

Always up. The fact is that the use
of chips in the transmission function,
as part of the connections between
switching offices, as well as in all
parts of the telephone system, is
constantly increasing. This is noted
by the semiconductor manufacturers
as a major segment of the market
ignored by ITT.

Another such segment they re-
peatedly mention is the growth of
memory and microprocessor con-
sumption in network control and the
other control functions. As Reynolds
puts it: “This is massive—it is stan-
dard product and is not committed
to line cards only.” Thus, the chip
makers evidently feel that the num-
ber of opportunities cannot be meas-
ured by the number of line interfaces
or even specific components.

Even ITT’s estimate of just the
codec and filter market comes in for
its share of criticism. Tony Living-
ston, telecommunications marketing
manager for Intel Corp., Santa
Clara, believes that ITT understates
the size of that market by 1985 “by
a factor of four or so.”

Livingston bases his opinion on
the tremendous growth expected for
digital technology. Even Bell, which
has been a laggard in that area, has
by now started to move solidly in
that direction. It will have the ESS-
5—a small digital switch—ready by
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the early part of this decade. It is
also under tremendous pressure to
introduce a digital private branch
exchange in about the same time
because it is losing that market to
the independents. Furthermore, it

has gone so far as to qualify Cana-:

da’s Northern Telecom as a supplier
of digital switches—at least one—
for Bell’s operating companies.

Chances abound. These Bell moves
could mean more opportunity for the
semiconductor people if Bell proves
unable to supply its own needs. As
Dick Pieranunzi, strategic marketing
manager for telecommunications of
Motorola Inc.’s Semiconductor
Products Group in Phoenix, puts it,
“It will be somewhat like the short-
age of memory right now in the
automotive market and IBM going
more and more to the outside
marketplace.” He also adds, “West-
ern Electric does not have offshore
facilities to bring the cost of its chips
down. So you have to ask if the
telephone companies will want some
outside supply for the components
they will be using. I think they will,
and while the total market won’t be
in the billion-dollar range it may
well triple or quadruple within the
next five years.”

This sentiment is echoed by Frank
Schneider, vice president and gener-
al manager of the Automotive and
Telecommunications division of Sig-
netics Corp. in Sunnyvale, Calif,,
who says, “The demand is going up
very fast and Bell and ITT will not be
able to keep up with it. It will be like
what happened to the IBM market. |
get the impression that ITT’s figures
are only extensions of past trends
rather than estimates of what will
really happen.”

Late start. Some semiconductor
marketing people also argue that as
ITT didn’t address the digital switch
market until late in the game, it may
not have the best view of where the
industry is going. It certainly cannot
be considered to be an innovator in
the digital communications market,
whereas Northern Telecom is con-
sistently singled out by the chip
marketers as the industry leader.
The Canadian company is called an
aggressive manufacturer and the
epitome of how growth can come
from early innovation in the use of
digital telecommunications.
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The ITT forecasters are called to
task also for their estimates of the
foreign market. As for the U.S.
market, however, specific opposing
figures were hard to come by.
National’s Tom Reynolds puts it this
way: “The fact that only 30% of the
phone market is taken up in France
is a positive rather than a negative
factor. This can make a major
contribution to future industry
growth.” He believes that none of
the industrialized countries can af-
ford to leave a gap between itself and
the others, and he deduces that the
telecommunications market, insofar
as the central office line interface is
concerned, is therefore greater out-
side the U. S. than within.

As for ITT’s claim that it is diffi-
cult, if not impossible, to sell to
foreign telephone companies, it is
worth noting that many U. S. semi-
conductor companies have cross-
licensing agreements with foreign
companies to help them gain access
to those markets. Motorola’s Piera-
nunzi asserts, too, that “if the prod-
uct is right, they will buy. They buy
memories they need to be competi-
tive on a worldwide basis, and if they
see they will end up behind in the
telecommunications market if they
don’t, they’ll buy more memories.”

Moreover, Pieranunzi adds, coun-
tries like France and West Germany
are very concerned with their bal-
ance of payments. “They cannot
export a low-labor product. Nor can
they ship raw materials like oil. The
only thing left is high technology,
and a major factor here is telecom-
munications. The recent major con-
tract for them to redo Egypt’s tele-
phones bears this out.”

One last point that drew fire: ITT
said the chips on a line-interface
card cost $12, but the industry
consensus is that up to $20 is more
likely for the present.

If there is unanimous agreement
between ITT and the semiconductor
makers about anything, it is regard-
ing the need for the chip suppliers to
equip themselves with personnel who
know telecommunications, the diffi-
culty in obtaining specifications for
systems, and the need for special
hardware and software for design
and testing. However, no one views
any of those as insurmountable prob-
lems. 0

Leaders in
Electronics

The only reference devoted solely
to biographies of the most
influential people in electronics

* corporate executives e technical
managers ¢ designers/developers ¢
government and military officials e
academics ¢ consultants e editors/
publishers e trade/professional
group directors e securities analysts

Plus an 80-page index of biogra-
phees by affiliation, including
independent consultants in every
electronics specialty.

Preparéd by the staff of Electronics
magazine. 5,240 biographies. 651
pages, clothbound. $39.50
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VAX Virtual Memory.
Ask any user.

“We were 100k1ng for large Now the problems they had in doing large
: data analysis and timesharing simultaneously are
Rrogram CaPaCltY' And VAX, ra1’1’ a thing ofy the past. Says Litt]eg, "We're able toy
circles around the competltlon. lock our biggest jobs — like synthetic seismogram
’ — — generation and fluid dynamical modelling —into
° 1 i VAX’s main memory, while other timesharing
- N v users can be handled by the virtual memory
system.”

And Little has found that program conver-
sion is a breeze: "We’ve converted programs
from practically every kind of computer you can
imagine with great ease.”

“With VAX’s virtual memory,
there isn’t a PC board around
that’s too large for LASAR

to handle.”

Fred Grant,

LASAR Product Manager,
Teradyne, Inc.,
Boston, Massachusetts

Skip Little,

Supervisor of Systems Analysis and
Systems Programming,

VAX Computer Group,

Woods Hole Oceanographic Institution,

Woods Hole, Massachusetts

Scientists at the Woods Hole
Oceanographic Institution gather
massive amounts of data about the
earth’s oceans. But until recently the
only way they could analyze much of
that data was by sending magtapes to
and from a giant Cray 1 computer
located 1800 miles away.

So the Institution decided to buy
its own VAX from Digital.

Here’s what Skip Little, Supervisor
of Woods Hole’s VAX Computer Group,
has to say about VAX program capac-
ity: “Some of the smaller versions of
Cray modelling programs can actually
be run on VAX. That’s remarkable
because the Cray 1 computer is
the world’s most powerful
commercially-available system.”




Teradyne, Inc. makes a wide range of auto-
matic test equipment including computer-based
systems for testing printed circuit boards. To help
their customers program the most complex of
these PC board test systems, Teradyne developed
a sophisticated software package called LASAR."

But until Teradyne looked at Digital’s VAX-
11/780, LASAR was only available to customers
through a timesharing service on a large batch-
oriented mainframe. The software package was
just too big for anything less.

Now with LASAR running on VAX,
Teradyne will have the program capacity they
need, in a system their customers can afford
to purchase.

""When you reach the limit of main memory,
VAX automatically puts the program into virtual
memory,” Grant says. “That’s a key factor in our
LASAR development work. Test programmers
can develop more complete programs without
being limited by memory size.”

Has Teradyne sacrificed performance by
switching from the mainframe?

"Definitely not,” says Grant. “’In our bench-
marks, VAX matched up one-to-one with the
mainframe. That really impressed us.”

And VAX's interactive capability should be a
big plus for Teradyne’s customers: “’Several peo-
ple can program on VAX simultaneously, and
they can monitor the progress of their programs
as they work.

"There’s more programmer involvement
with VAX, and more efficiency too.”

“Without Digital’s VAX, our
specialized design work just

wouldn’t be as cost effective.”

Stephen Tritter, Senior Principal Engineer,
Engineering Computer Facilities,

E-§ stems, Inc., ECI-Division

St. Petersburg, Florida

The ECI Division of E-Systems, Inc., designs
high-technology electronics and communications
equipment for the U.S. Government. And that
requires huge computer programming space.

So virtual memory capability was an impor-
tant factor in the E-System decision to buy a VAX.
""We're doing a lot of work now that we
couldn’t have done without Digital’s VAX,” says

Steve Tritter, Senior Principal Engineer.

“For example, we use the VAX to help us
design our own LSl integrated circuit chips. That
means keeping track of thousands of points, each
with several different characteristics. It's a big job.

"And while that analysis is running, other
people are performing high-frequency radio
propagation studies using as many as 210,000
memory locations, or running Fast Fourier Trans-
forms with up to 8,000 points.”

Tritter says that ECl regularly has 10 to 12
engineers working interactively on VAX at a
given time.

""We’re very happy with VAX system
performance,” he adds. "We expect to add
more memory, and eventually service 50 to 60
simultaneous users.”

Digital's VAX-11/780, with its 4 billion bytes
of virtual memory, has set a new standard for
program capacity. This means you can run large
programs easily on VAX, with a potential for
growth that's unmatched in the industry.

But don’t just listen to us. Send for our free
brochure.

And listen to our customers.

| OPlease send me the new “VAX— Ask Any User”
| brochure and detailed Technical Summary.
[ Please contact me.

I Name __ = Title _
| Company - S _

I
I
|
I
| Address § S - |
I
I
I
I
|

| City — State Zip

IPhone., S - :

| My application is (] Education (] Medical (] Laboratory
O Engineering (J Government [] Resale (] Other

| Send to: Digital Equipment Corporation, MR1-1/M55,
200 Forest St., Marlborough, MA 01752. Tel. 617-481-9511,
Ext. 6885. N-2-31-0

dlilglilt/all
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HP: EXPERIENCE IN MICROWAVE TECHNOLOGY

When your RF network
measurement needs are large,
but your budget isn’t.
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8754A Network Analyzer and 8502A = -
Transmission. Reflection Test Set CRT trace

has been stored in companion 8750A Storage " G b
Normalizer s

HP’s New 1300 MHz
Network Analyzer.
It brings speed and
convenience to

RF measurements
for only S11,500.

The HP 8754A consists of’:

0 41300 MHz swept source
with +10 dBm leveled
output, calibrated sweeps
and crystal markers.

0 Three channel receiver
(O measure any two trans-
mission/retlection param-
eters simultaneously with
>80 dB dynamic range.
CRT display for rectilinear
and polar plots with resolu-
tion 0.25dB and 2.5 major
division.

Just add the appropriate

test set and you can make

thorough and accurate

measurements quickly

and easily. Such as:

45907A

Transmission Magnitude Simultaneous
and Phase. Transmission and
Reflection.

g

=3
.

Measure loss, gain and phase
shift using the 11830 Power Usc the 8502 Test Set (S2000) and see
Splitter (5600). Completely the trade offs between transmission
“":'““f)' filter P}'S;*h“"‘,ls and gain loss and input match in a single
shirt characteristics without setup. For two-port characteristics of
misleading harmonic or networks. including transistors. an
SpUrIouUs responses. S-parameter test set is available.

Impedance. Storage/Normalizer

increases
the 8754A’ capabilities.

Add the 8750A and you can automatically
remove system frequency response varia-
tions also make comparison measure-
ments casily. Digital storage permits
flicker-free displays even for measure-
ments requiring slow sweep rates.

Measure and display A callto yqur nearby HP
impedance in polar form. field sales office is all you
with crystal markers to give , Sy
precise frequency data. Test have to do to get more infor-
sets are available for both n]a[ion' or write 1507 Puge

S0and 750 systems.

Mill Road, Palo Alto.
CA 94304.

Domestie US prices only. .
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Technical articles

Development system supports
today’s processors —and tomorrow’s

Present hardware modules and software tools emulate 68000;
future enhancements will include a multi-user operating system

by Jack Kister and irwin Robinson, * Motorola inc., Semiconductor Group, Phoenix, Ariz.

0O The EXORmacs development system is intended to aid
in the design of systems based on the MC68000 16-bit
microprocessor. But it is also compatible with previous
development tools and microprocessors and, more impor-
tantly, is designed to support future processor chips.

In readiness for those yet unannounced devices,
EXORmacs incorporates a new, 5-megahertz bus struc-
ture called VERSAbus that 32 address and 32 data lines
(see “*A 32-bit bus system,” p.82). On this
bus reside the modules that constitute the system hard-

*Now with Graphtek Inc., Phoenix, Ariz.

Electronics /January 31, 1980

ware. Besides the 68000, the central-processing-unit
board contains memory management logic to smooth
software development. A bus arbiter module allows
multiple processors to share the system bus. Portions of
these and other modules will be integrated into dedicated
peripheral chips at a later date in order to further boost
system performance.

The system is loaded with new software, too, including
a real-time, multitasking operating system, a resident
Pascal compiler, and a macro-assembler. A secondary
‘memory map optionally provides unrestricted use of the

1. Thinking ahead. The EXORmacs devel-
opment system is designed to support the
16-bit 68000 microprocessor, but its 32-bit
address bus and 32-bit data bus are
intended for future versions of this and other
microprocessors. The system incorporates
memory management and bus arbitration
logic for multiprocessing and, later this year,
multiple users. The hardware and software
self-test their own integrity.
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VERSAbus is designed to serve as a comprehensive foun-
dation for 8-bit to 32-bit microprocessor architectures
having 5-megahertz data transfer rates. It is specifically
intended to serve industrial control, communications, and
general-purpose business applications and to allow for
system architectures involving multiple processors. A final
objective of VERSADbus is to exploit to the fullest the latest
computer and semiconductor technologies but without
sacrificing ease of use.

To satisfy these objectives, the following features are
provided by VERSAbus:
D A very fast bus cycle time.
O Asynchronous, bidirectional operation.
O 8-, 16-, or 32-bit data transfers, with single-byte desig-
nation possible in 16- and 32-bit data transfers.
O 32 address lines for direct access to 4 billion words of
memory.
D Direct memory access and multiprocessor support.
D Seven-level priority interrupt control.
D Five-level daisy-chained bus arbitration.
O Up to 50 peripheral input/output lines with mating
ground returns.
O Standard +5-V and + 12-V power for logic as well as
+ 15 V for process control and standby power support.

50 INPUT/OUTPUT CONTROL LINES
32-BIT EXPANSION (16 OATA ANO 8 AOORESS LINES) >
SERIAL COMMUNICATIONS
POWER

16-BIT OATA BUS A
24 AOORESS LINES

ASYNCHRONOUS CONTROL

7-LEVEL PRIORITY INTERRUPT >
5-LEVEL BUS ARBITRATION
POWER

FAULT OETECTION ANO CONTROL y

A 32-bit bus system

O Serial communications.

O Distinct 170 mapping.

O Bus error and retry signals.
O Separate analog ground.

To accommodate the signal lines required for these
features, VERSAbus uses 260 pins in two connectors, as
shown in the diagram. Why should a microprocessor bus
be so large? First, as densities increase in semiconductor
devices, greater amounts of memory and peripherals will
be controlled from a microprocessor and wider data
widths will be required.

Secondly, since one of the goals of VERSAbus is to
provide a comprehensive basis for future microprocessor
systems, it must be capable of supporting the largest
envisioned applications and single-board designs. Be-
cause of the two distinct connectors, systems may be
designed using board sizes of 8 inches wide by 9.25
inches high. Such small-sized boards may be plugged into
full-width systems for development purposes, or they
could serve as a more economical means of providing
functions that do not occupy the full-sized moduie. Entire
16-bit, 16-megabyte systems with full priority interrupt
and bus arbitration could in fact be implemented on the
half-sized boards.

120 PINS 6.5in.

140 PINS

]E

N
-

9.25 in,

68000’s supervisor and user modes. Moreover, to
enhance the reliability of the system, a complete self-test
is executed at powerup and the operating system incor-
porates diagnostic routines. Later this year, the operat-
ing system will be upgraded and an intelligent communi-
cations controller and hard disk unit will be added to
support multiple users.

A good start

EXORmacs represents phase three of the 68000
support that began (before the 68000 chips) with a cross
assembler and cross simulator in 1978. The second phase
started with the introduction of the 68000 device and the
68000 design module [Electronics, Oct. 11, p. 118].

The introductory EXORmacs system consists of a
68000 microprocessor-memory management unit (MPU-
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MMU) module, debug module, 128-kilobyte dynamic
random-access memory module, 32-kilobyte static RAM
module, floppy-disk interface module, and 68000 user
system emulator (USE) module (Fig. 1).

The central intelligence of EXORmacs is provided by
the 68000 MPU-MMU module that, besides the 68000,
also contains a four-segment memory management unit
and diagnostic firmware. The memory management unit
allocates memory for tasks and allows the multitasking
operating system to protect user programs. The real-time
multitasking operating system speeds program develop-
ment by allowing tasks to be run concurrently. For
example, an assembly requires the printer but leaves the
display console free for editing other modules.

Designed to help the operating system execute concur-
rent tasks, the floppy-disk controller is itself driven by an
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MC6801 microcomputer. The operating system need
only request sectors of information from the controller,
and the 6801 will initiate a transfer, set up the direct
memory access controller, and provide error correction.
This distributed processing increases performance and
makes possible a standard input/output interface that
allows substitution of different types of storage devices
without software modifications.

Both the static and dynamic RAM modules increase
system performance by offering byte parity generation
and detection within a 500-nanosecond read cycle. The
boards can request re-execution of a bus cycle to correct
soft errors or terminate bus cycles if hard errors occur.

For development on time-shared software systems,
EXORmacs provides two RS-232 serial ports. One would
be connected to the user’s cathode-ray-tube terminal, the
other to the time-shared computer. The resident firm-
ware, MACSbug 2.0, provides a transparent mode where-
by the terminal is connected directly to the time-shared
system for program development. Then, a down-load
command may be used to transfer the program into
EXORmacs for execution.

Supervisor and user maps

EXORmacs overcomes some unusual problems. At first
glance, it would seem that the 16-megabyte address
space of the 68000 processor would be more than
adequate for a development tool; however, it was found
necessary to expand the address space of the system.
This requirement can be understood by examining the
68000. Within the processor there are two modes of
operation: supervisor and user. In the supervisor mode,
programs may perform any operation without restric-
tion, whereas in the user mode certain privileged instruc-
tions are off limits. In a typical 68000 computer applica-
tion, the operating system executes in the supervisor
mode and the user’s applications programs execute in the
user mode.

Paradoxically, EXORmacs cannot always restrict users
to executing in the user mode. A good example is a
designer who wishes to develop a general-purpose
computer. As such, the system should use the supervisor
mode for executive routines and 1/0 handlers, plus the
user mode for application programs.

In designing such a system it is often necessary to test
the system at real-time speeds. This is especially impor-
tant for interrupt handlers and 170 routines. In order to
provide the user with a development system and yet still
give unrestricted use of the 68000 processor, it was
necessary to duplicate the entire address space of the
processor (Fig. 2).

Users wishing to execute code without restriction at
full processor speed are assigned to a secondary memory
map. System software resides in the primary map,
completely separated from the user’s programs. The
transfer of control from the secondary map is performed
by the execution of an “illegal” instruction. When this
occurs, the EXORmacs operating system is awakened
from its dormant state to service the user’s program.

Not all the software on the EXORmacs development
system needs to use the primary and secondary map
scheme for program management, however. Assemblers,
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2. Two maps. In EXORmacs the entire 16-megabyte address space
has been duplicated. This allows the user to perform real-time emula-
tions while continuing to provide complete support for the operating
system, which uses part of the primary map on the left.

compilers, and editors, as well as many user programs,
may not need the special environment of the secondary
map. Such programs execute in the primary map, using
the facilities of the operating system to manage inter-
rupts, task swapping, and 1/0.

In the primary map it is necessary to protect the
operating system from software failures that naturally
occur in a development system environment. A common
error of this type might stem from an incorrect last
address, such as too large or too small an array subscript.
This can accidentally change operating system code or
device tables or even cause a device to perform an
unwanted function.

Memory management

In EXORmacs the operating system is protected by the
memory management unit. This arrangement is not used
like the memory management units of minicomputers to
expand the amount of available memory; rather, its
purpose is to enhance the usefulness of memory and to
ease the creation and execution of programs.

In addition to protecting the operating system from
inadvertent tampering, the unit also relocates programs
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3. Managing. With each memory management scheme, the upper 16 address lines are compared with each segment’s beginning and ending
address register. If between the two, the physical address is generated by adding the processor’s address to the physical offset register.

automatically, translating memory accesses from a logi-
cal or program address into a physical or hardware
address. The physical address may be located at a
completely different place in memory from the one the
logical address would imply. By translating the addresses
of user programs, the operating system and pr9tected 170
can be removed completely from the address map seen
by the user. Any attempt to read or write memory
outside of the user’s assigned address space causes the
processor to abort the user’s program. |

Through this address translation process the unit
provides another very important function. Since the
physical location of a user’s program in memory is not
related to the program’s internal addresses, all user
programs may be located anywhere in physical memory,
regardless of their origin. This enables the operating
system to utilize all the memory without the need to
relocate programs as they are loaded. That is, tasks that
execute under control of the operating system may be
moved or placed anywhere there is space available.

The EXORmacs memory management unit has four
physical segments, each of which may represent up to
65,536 pages of 256 bytes. These segments each contain
a beginning and an ending address register, a physical
offset register, and a control register (Fig. 3). When a
program executing in the user mode performs a memory
access, the address generated by the processor is
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compared to the beginning and ending address of each
segment. If the processor’s address falls between the
beginning and ending address registers, the address is
added to the physical offset register using 2’s comple-
ment arithmetic. The resulting sum serves as the physi-
cal bus address.

Within the control register, segments may be desig-
nated read-only or disabled. Any attempt to write to a
protected segment or to select simultaneously two or
more segments flags a bus error and terminates the
cycle. However, memory accesses that are performed in
the supervisor mode bypass the memory management
unit; processor addresses are put directly on the bus
without translation.

Both DMA types

As the creation of a memory system is complicated by
the need for a versatile development tool, so also is the
process of performing DMA transfers. As shown in Fig. 4,
there are two basic methods for providing DMA in a
system: centralized and distributed. A centralized or
pooled DMA system uses one or more DMA controllers as
a common resource for many devices. When a device
needs to transfer data, a DMA controller is assigned
through software to the device. Upon completion of the
transfer, the DMA controller is freed and returned to the
central pool.
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4. Both. Rather than choose one type of direct memory access to support, the system supports both. In the centralized scheme (a), one
channel may perform I/ 0 for several devices. With distributed DMA in (b), a channel is dedicated to each device.

In a distributed DMA system, controllers are perma-
nently assigned to devices. With single-chip DMA
controllers the distributed approach has gained populari-
ty because of its simplicity. However, the centralized
DMA scheme is still quite commonly used. Within the
EXORmacs system, DMA controllers may be centralized
on one board or distributed. A set of control lines,
designated by the user, may be used to communicate to a
centralized DMA controller.

Closely associated with DMA control is the topic of
multiprocessor systems. To provide for the creation of a
multiprocessor system within EXORmacs, it was neces-
sary to make a fast and powerful bus arbitration scheme
available. In designing the bus it was concluded that
memory transfers are best accomplished in blocks to
avoid the excessive overhead in arbitrating for each
cycle. To complement this philosophy, a simple arbitra-
tion scheme using bus requests and chained bus grants is
employed, similar to that found in the 68000 processor.

Arbitration

Arbitration is performed on a highest-priority basis,
unlike many schemes that use a first-request algorithm.
That is done by delaying the issuance of a bus grant until
the last cycle of the current bus master. In this way
devices of the highest priority are serviced before devices
of lower priority, regardless of which device first
requested the bus. Individual devices may also dynami-
cally increase their priority by asserting higher-priority
bus requests if the occasion arises, as in the case of a
pending data-late error on a disk drive. The arbiter
generates a signal called bus clear to inform devices on
the bus that a higher-priority device needs servicing.

Because a development system is used to test unproved
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hardware, it is sometimes necessary to interrupt the
system and regain control. Even in a nondevelopment
environment, certain events, such as a power failure, can
require the immediate attention of the system. To
provide for such necessities, another line—bus release —
is asserted by a device to command all bus masters to
relinquish the bus and turn over control to the host
processor. That allows the host processor to service pend-
ing interrupts regardless of the priorities of other pend-
ing bus masters.

State of suspense

Another important attribute of a multiprocessor
system is the ability to suspend the state of all the tasks
being executed. Through a system-pause line, the system
may be single-stepped at a process level. When the
processors in the system —whether they be emulators or
user-designed hardware or both—recognize the system
pause line, they suspend their current processes and
release a line called system-pause acknowledge. When
all the processors have released the acknowledge line, the
system pauses and can be examined.

To provide for testability, the system has been
designed to perform a complete self test. Upon powerup
the processor, bus, memory, and 1/0 channels are func-
tionally tested and their status displayed on the front
panel. In the event of an error, a status condition is
shown on the front panel and the processor is forced into
a diagnostic monitor for the user or field-service person-
nel. If the processor board or an 1/0 channel fails the
test, a lamp is lit on the faulty board.

The 170 driver boards, called intelligent peripheral
controllers (IPCs), utilize an on-board 6801 microcom-
puter for test and diagnostics (Fig. 5). By choosing a
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5. Smart 1/70. EXORmacs 170 is controlled by intelligent peripheral controliers, or IPCs. On-board 6801 microcomputers process the
commands found in 128 bytes of shared memory. Data is transferred directly into main memory through a 4-megabyte/s DMA channel.

microcomputer with complete internal read-only and
random-access memory and input/output, the ability to
diagnose faults is retained with a minimum of parts.

Besides the power-up functional test, the IPC is capa-
ble of device-level fault isolation. This function is
provided through the serial and parallel 170 ports of the
6801 microcomputer. Through the serial port, service
personnel may attach a terminal and interface to a
simple monitor through which memory may be exam-
ined and changed, programs executed, and breakpoints
set. The monitor also provides an interface to internal
signature analysis routines. The parallel 1/0 ports of the
processor are used for factory testing as well as in the
signature analysis routines.

Advanced software

To complement the hardware of EXORmacs, a totally
new and advanced software system has been designed.
This system includes the real-time, multitasking operat-
ing system and a macro-assembler, a Pascal compiler,
and complete set of editors and debuggers. The package
is supported by both floppy-disk-based software and
resident firmware. The operating system and supporting
software are designed to allow expansion to a multi-user,
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hard-disk configuration, to be available later this year.

The macro-assembler and Pascal compiler generate
efficient and cost-effective code for the 68000. The
macro-assembler allows conditional assembly, complex
expressions, and position-independent code generation.
Pascal for the 68000 is a superset of the currently
proposed standard. Calls to executive directives, 170
routines, and assembly language routines ease its use in
EXORmacs. Pascal for the 68000 also supports absolute
addressing and interrupt handling. Finally, a set of cross
software, including the macro-assembler, Pascal compil-
er, and a 68000 simulator, is available for the IBM 370,
PDP-11, and 6800 EXORcisor.

The heart of the EXORmacs software is the multi-
tasking operating system. This system is designed to
support sophisticated multiple-task systems through
resource sharing, intertask control, and communications.
Users may interface to the facilities of the operating
system interactively, as with batch jobs or with programs
using executive directives. The file and 170 system of
EXORmacs can be controlled through simple device-
independent commands. EXORmacs also provides the
ability to communicate to a remote computer for off-line
program creation and downloading.
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The operating system uses a layered approach that
allows the software to be modular and easily expandable.
A foundation, or kernel, contains the basic executive and
a set of executive extensions. This is surrounded by the
170 management system, the user-session management
system, and complete set of user interfaces that provide
for intertask communication and scheduling. The net
effect is somewhat like a target, with the executive
forming the bull’s eye and with the user tasks occupying
the outermost ring.

The executive is the smallest unit of the operating
system and is designed to be completely self-sufficient.
Within the executive is a task controller, an intertask
communication facility, a memory management facility,
and an initialization section. The executive also has the
ability to load the remainder of the operating system.
This feature allows the basic executive to act as a
foundation for extended functions that are added later.

The majority of the executive is called the task
management system. This system is responsible for coor-
dinating the scheduling of tasks and allocating memory.
In a real-time multitasking executive, provisions must be
made for intertask communication and dynamic task
scheduling. These facilities are provided through the use
of semaphore flags, asynchronous service queues, and
shared memory segments. Any task within the system
has the ability to affect the status of any other task
through the use of executive directives. These directives
can pass information, create tasks, suspend executing
tasks, and so on. Tasks may also be affected by inter-
rupts, traps, and scheduled events.

In addition to task management, the executive is also
capable of dispatching interrupts and traps to the execu-
tive’s simulators for floating-point operations and strings
as well as for special service routines. The operating
system’s 1/0 management system is also attached to the
dispatcher.

1/0 management

The next level above the executive and its extensions is
the 170 management package. Its routines execute as a
system task to process all 1/0 requests. When a task
operating in the system wishes to perform an 1/0 func-
tion, the executive queues the 170 request for execution
by an 10 management task. This task then verifies the
request and directs the appropriate intelligent peripheral
controller, or data control, to perform whatever has been
requested. Upon completion of the 1/0 transfer, the
requesting task is resumed.

The 170 management system also automatically spools
output files. When the file is completed it is then
despooled from the disk and printed. This procedure
allows several tasks to share the printer without unneces-
sarily delaying a task.

The outermost level of the operating system is the user
session management system. It interfaces a terminal user
to the operating system. Through the user session
management system the user may initialize multiple,
concurrent batch processors yet remain in an interactive
mode, editing, compiling, or executing a user program.
Each terminal may have the complete set of facilities
normally associated with a system console. Users may be
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identified as privileged or restricted according to their
identification code.

To debug and maintain the EXORmacs operating
system, a special set of diagnostic routines has been
built in. These routines provide for on-line error detec-
tion and status indication. Errors within the executive
hardware or software are detected through the use of
checksums and entry flags. Before the operating system
enters a routine, a status indicator is set on the
EXORmacs front panel. If an error is detected or if the
processor halts due to a failure, the status can aid in
diagnosing the problem.

To aid in the development of dedicated microprocessor
products, the kind that contain just enough performance
to satisfy the requirements of the system, EXORmacs
provides a series of pre-built development modules.
These contain 1/0 devices such as parallel interface
adapters, serial communication adapters, timers, and
universal adapter modules. All come with a VERSAbus
interface and Wire-wrap space that allows the board to
be easily customized. In addition, an interface module is
available that adapts EXORcisor development system
modules and micromodules to the VERSAbus. This
permits immediate availability of many additional
peripheral boards such as relay drivers, analog-to-digital
and d-a converters, arithmetic modules, and so on.

EXORmacs of the future

Phase four of the 68000 support is the multi-user
EXORmacs, now in development to be introduced this
summer. The multi-user system will consist of the basic
EXORmacs plus an intelligent serial communications
controller, an intelligent hard-disk controller, and up to |
megabyte of memory.

When introduced, the multi-user operating system will
support eight users. It utilizes the memory management
features of the hardware as well as software interlocks in
order to prevent unplanned interaction between the indi-
vidual users.

Each task is uniquely identified to the executive by a
combination of session number and task name or ID. A
task or a group of related tasks that communicate do so
under a session number. A program with a task name
may be concurrently executing under multiple sessions;
for instance, an assembler might be concurrently operat-
ing for several users.

Session number assignment can be used to facilitate
intertask communication or to provide security against
it. Multiple tasks executing with the same session
number need not know the session number; only the task
name is required to communicate. For tasks with differ-
ent session numbers to communicate, the task name, as
well as the called task session number, must be known.
Session No. 0 has a unique property in that it can
communicate with any session number, but it is
protected from communication from any and all other
tasks. Thus, an on-line, real-time control may be totally
protected from software development.

Software is developed under the multi-user system by
creating a session control task for each user after a
request for service is initiated at a terminal. A new
session number is generated for each user to uniquely
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6. To come. EXORmacs is not just some temporary solution for the development of the 68000. Phase 4 of the project is the multi-user
system, which will feature a hard-disk controlier and an intelligent serial controller that will link up several other development stations.

identify the concurrent usage of the software develop-
ment and utility program (tasks) supplied. The session
control task acts as a monitor during the session and
until the session is terminated by the user by invoking a
LOGOFF command. Another function of the session
control task is to request commands, decode them, create
a task for the execution of the requested program,
initiate the exccution, and take over when the requested
program aborts or terminates.

The multi-user file system provides protection and
isolation for files associated with a given user. Normally,
all files are considered private and may not be accessed
by anyone other than the owner of the file. An optional
file password may be used to make a file available to
other users equipped with the password, or a file may be
marked as public to allow unrestricted read access to it.
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Figure 6 depicts multi-user EXORmacs in use as a
central software development system with additional
EXORcisors (or EXORmacs systems) being used for hard-
ware development. The separate development chassis
provides each user with a dedicated bus and full control
of his system and the resources of the host system. Each
remote chassis can support a parallel development activi-
ty on any of the wide range of microprocessors.

EXORmacs will complement the existing family of
support hardware by extending its range into the high
end of the performance market. Many new VLSI chips
will be introduced in the 1980s and EXORmacs will
support these advanced chips both before and after their
introduction. Additional advanced tools to aid the
designer in developing multiprocessing systems will also
be introduced in the future. O
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Package piggybacks standard E-PROM
to emulate one-chip microcomputer

24-pin socket on processor’s back accommodates 27 16 or 2732 E-PROMs,
replaces external pc boards for better emulation of 3870 family

by Steve Gerson, Mostek Corp.. Carroliton, Texas

O “Why didn’t I think of that myself?” is a question
engineers often ask themselves when they see a particu-
larly neat and simple solution to a problem. The problem
for Mostek’s integrated-circuit designers was emulating
a one-chip microcomputer. Using all existing compo-
nents —a standard socket, substrate, and small printed-
circuit board —they came up with an emulator (Fig. 1)
that is a 40-pin IC with an integral on-board 26-pin
socket allowing a standard family of ultraviolet-erasable
read-only memories to be plugged in.

In traditional methods, program storage, which in the
final microcomputer design is to be on chip in ROM,
must be emulated off chip on a circuit board as either
random-access memory or ROM plus extra circuitry. In
the new compact design, the 40-pin IC is replaced by the
actual single-chip microcomputer with a masked on-chip
ROM by simply plugging the microcomputer into the
emulator’s position on the system pc board. The result,
trademarked the MK 3874 P-PROM emulator, is espe-
cially designed for its MK 3870, a single-chip 8-bit
microcomputer.

Before the new dual-in-line-package-sized emulator
appeared, three methods of microcomputer emulation
were in general use, each with weaknesses. One method
involves building a microprocessor system from a
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compatible multichip family, if one exists. Emulation of
the MK 3870 was usually done in this manner. There
are, however, some difficulties with this approach.
Although the software can be fully verified, some char-
acteristics of the emulated processor cannot be exactly
simulated with the multichip configuration. Also, the
physical size and power requirement differences between
the emulator board with its collection of DIPs and the
final single 40-pin DIP severely restrict field prototyping
of the final design.

A second general approach is used for single-chip
microcomputers that add memory with off-chip address-
ing capability. On these circuits, pins used in the final
design as input/output ports have address, data, and
control functions during emulation. This presents the
new problem of having to add circuitry on an emulator
board to replace those 170 pins lost as a result of the
memory expansion. As in the previous case, the final
emulation product consists of a pc card that is awkward
for field use in low-volume applications.

A third approach combines the microcomputer and
the E-PROM on the same chip—an example is the 8748
E-PROM version of Intel’s 8048 one-chip microcomputer.
This solves problems caused by increased size and power
requirements, but it creates new ones. Specialized PROM

1. Double-DIP. Mostek's MK 3874 P-PROM has the following three
parts: a leaded ceramic substrate with a modified 3870 bonded onto
it, a small printed-circuit board that serves as an E-PROM socket,
and an E-PROM that plugs into this socket.

TABLE 1: 3874-COMPATIBLE PROGRAMMABLE

READ-ONLY MEMORIES

Programmable 3874 3870 series
read-only Mesrlr;gry pinout device
memory option emulated
2732 4K X8 No. 2 3872
2532 4K X8 [ No. 1 3872

|
|
2716 2K X8 | No. 1 3870, 3876
|
2758 1KX8 ‘ No. 1 =
8252708 1KX8 l No. 1 or No. 2 -
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TABLE 2: MK 3870 SERIES SINGLE-CHIP MICROCOMPUTERS

Part Read-only . Scratchpad Executable
Y memory RAM
MK 3870 2,048 X 8 64 X8 =
MK 3872 4032 X8 64 X8 ‘ 64 X8
MK 3876 2,048 X 8 64 X8 64 X8
MK 3874 up to 4,032 64 X8 64 X8
external [
Multichip up 10 65 K F Lol 6;‘” &
F8 external extenna R
j | RAM/ROM mix

programming equipment must be purchased, adding to
the cost of the final design. In addition, only a moderate-
ly sized E-PROM can be integrated onto a microcomputer
circuit while still retaining a manufacturable die size.
For example, the die size of a single-chip microcomputer
with 4-K bytes of E-PROM such as would be needed to
emulate Mostek’s MK 3872 —a device with 4,032 bytes
of ROM —would make the circuit unproducible with
today’s technology.

Additionally, the E-PROM process with which the
entire chip is fabricated is not optimal for the processor
section of the die. Many dynamic circuit techniques
typically used in the processor circuitry must be avoided
for the device to function properly when exposed to
ambient light through the quartz lid needed for a UV-
programmable E-PROM.

Circuitry compatible with the E-PROM process can, of
course, be designed to perform the processor function,
but it requires significantly more area than the high-
performance process, resulting in a still larger die.
Because it is not exactly like the high-performance
process on the ROM version, there will still be subtle dc
differences between the two versions.

Replacing the ROM

An optional approach to emulating a 40-pin single-
chip microcomputer would consist of an integrated
circuit with pins for external addressing capability in
addition to the 40 original pins. Such a circuit, with
memory address and data lines to access an external
program, has been developed for the MK 3870. The MK
3874 was created by removing the ROM from the 3870
and placing address and data-bus buffers on the circuit
in its place. This allows the emulation of a 3870 series
device to be made using a circuit whose dc, timing, and
process characteristics will match those of the final
masked ROM parts.

Development of an external addressing 3870 would
not by itself eliminate the problems associated with
bulky pc cards now used for emulation purposes. To that
end, Mostek has designed a new type of package that can
house both the 3874 and a standard E-PROM.

The 3874 die is mounted on a 40-pin ceramic mother-
board, with a small board of ceramic or phenolic board
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2. Socket variations. The 3874 P-PROM emulator accepts five
different MOS and bipolar E-PROMSs. Pinouts for the 2716, a 2-K-byte
E-PROM, require socket option (a) on the 3874, while the 2732, a
4-K-byte E-PROM, requires socket option (b).

on top of it. This small pc has a 24-pin socket that
accepts a standard E-PROM.

The entire module occupies the same board area as the
final ROM-based part, facilitating its use in field proto-
typing and low-volume applications. The E-PROM can be
removed for reprogramming and then reinserted as
many times as desired.

Mostek has a patent pending on two embodiments of
this packaging design—the two-piece package, capable
of surviving restricted environmental applications pic-
tured in Fig. 1, and an industrially durable one-piece
application package containing socket pins plus the 3874
chip, to be commercially available in 1980. Mostek’s
package will let the low-volume user enter into industrial
applications with an environmentally durable design.

The 3874 P-PROM is designed to interface with stan-
dard, single-supply E-PROMs (see Table 1). All E-PROM
timing- and single-level requirements are handled inside
the 3874 so that the designer has the flexibility to select
the PROM size that is correct for his application.

Some E-PROM signals, like address and data lines,
must come from signals on the 3874 die, whereas others
like power-supply inputs can come directly from the
power-supply input pins on the 40-pin package. For the
2716 2-K-byte E-PROM (Fig. 2a), the output enable
signal, pin 20, is tied to ground (pin 12) and the V
input (pin 21) is tied to Ve (pin 24). The chip enable
input, which could be tied to ground since this is a static
part, is instead tied to A from the 3874 to allow
insertion of a 2532 4-K-by-8-bit E-PROM. The 2716 will
thus reside in the lower 2-K 3874 memory space, which is
where it should be for 3870 emulation.

To interface the 3874 with the 2732 4-K-by-8-bit
E-PROM (Fig. 2b), a revision of the socket board was
required because of a change in pinout from the 2716.
Pin 21 now becomes the signal A, and pin 18 becomes a
memory clock signal generated within the 3874. The two
different socket board pinouts are shown in Figs. 2c and
2d and a list of 3874-compatible E-PROMs is given in
Table 1.

Table 2 shows the memory configuration of each
device in the 3870 family. The 3876, like the 3870, has
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3. ROM-less. A block diagram of the 3874 shows address and data-bus buffers in place of the normal internal ROM of the 3870. This
modification lets pluggable E-PROMs emulate ROM'’s program and dc characteristics, eliminating the need for large pc board emulators.

2-K bytes of ROM at locations 0-7FFs. The 3872 has
4,032 bytes of ROM at locations O0-FBFs. All parts have
64 bytes of scratchpad RAM, while the 3872 and 3876
each have an additional 64 bytes of RAM located at
RCO-FFFs. A mask option is available to give this extra
RAM low-voltage standby power capability at the
expense of two port pins. The 3874 contains this RAM
and will be available with either the standard or the
standby power option.

The socketed PROM of the 3874 P-PROM is addressed
by either of two internal registers (Fig. 3). The program
counter accesses op codes and immediate operands while
the data counter is used to address data. Both of these
registers are 12 bits wide on the 3874 and can address
4,096 bytes of memory. However, any access attempted
from the upper 64 bytes of this memory space will
address the internal RAM, not the external PROM.

The 3874 contains 32 lines (or 30 with the standby
RAM option) of bidirectional input/output organized as
four 8-bit ports. This chip has a built-in timer with a
programmable prescaler, and vectored interrupts are
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provided for both the timer and external interrupt pin.
The master clock can be derived from an external
source, a crystal, a resistor, or an inductor. In addition,
the 3870 architecture permits very efficient use of the
scratchpad RAM and arithmetic and logic unit.

More available memory

The special capability of addressing up to 4-k bytes of
program storage enables the 3874 to support a variety of
applications that require more memory than is available
on any other single-chip microcomputer. The large
pluggable E-PROM is suitable for a variety of data table
functions in place of computing an f(x) by a slow recur-
sive algorithm. Also, requirements for mass data storage
in character generation and display applications can now
be met with this augmented program storage.

The standby-power option that was discussed
previously is very useful in many applications where
certain variables are to be saved when the main power
supply is removed. Because the standby voltage ranges
between 3.2 and 5.5 volts, only three nickel-cadmium
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4. Oft-the-board emulation. This microcomputer circuitry on a
wire-wrapped integrated-circuit socket panel is being emulated off
the board by a software development system and an application
interface module (a printed-circuit board providing an in-circuit
emulation of the microcomputer chip). The application interface
module is cabled into the actual microcomputer socket.

cells (typically 3.7 v) in series arc needed.

Software development begins on a machine such as
Mostek's Matrix, a floppy-disk- based computer used for
software development. This system provides tools for
program development such as a text editor, assembler,
and relocating linking loader, as well as a sophisticated
peripheral management program.

Complete hardware/software debugging capability is
obtained through the addition of an application interface
module (AIM) to the Matrix development-system emula-
tor instruments designed by Mostck. The Aiat card is a
pc board providing a real-time, in-circuit emulation of
the 3870 family of microcomputers. Because the AlMm
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5. On-board emulation. With the 3874, emulation can be done on
the system printed-circuit board. For low volume, the system can be
shipped with the 3874 in place. In production, the actual microcom-
puter in a 40-pin dual in-line package can replace its emulator.

card is an exact functional emulation of the MK 3870, it
may be directly cabled to the 3870 socket in the target
system (Fig. 4).

The program under development is stored in RAM on
the AInM card where it can be examined and modified.
Other debugging features are breakpoint insertion, regis-
ter display and modification, and single stepping.

Storage convenience

The next phase of system design begins when the
software is developed enough to facilitate the program-
ming of specific E-PROMs. With one of these. the 3874
can be inserted into a wire-wrapped configuration of the
microcomputer system for more extensive hardware and
softwarc dcbugging and system characterization as
shown in Fig. 5. The small size of the 3874 permits field
prototyping of the system in its final package configura-
tion. For low-volume, quick-turnaround applications, the
3874 with PROM can be shipped as part of the final
system. For high-volume applications, the final code,
developed with the aid of the 3874, would then of course
be integrated into a mask-ROM 3870).

Multiple program alternatives can be examined in the
ficld without the limitations of bulky emulation boards.
In addition, applications where the final volume does not
justify mask-ROM parts are solved by using the MK
3874 with a standard MOS E-PROM or bipolar PROM. In
fact, the MK 3874 gives the low-volume microcomputer
user an inexpensive method of building a 4-K system. (0
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Peripheral controller
turns to I°L

Four chips and a Z80 microprocessor
make controller programmable for a variety of peripherals

by Jeffrey M. Wisted and David E. Tetzlaff, microcircuits division,
and Fred B. McAleer, Peripheral Products Co., Control Data Corp., Minneapolis, Minn.

0O What’s good for the goose is good for the goslings,
makers of computer peripherals are discovering. Just as
central processors have dwindled in size under the
influence of large-scale integration, so too are peripheral
controllers. Peripheral manufacturers are right behind
the computer companies in bringing component counts
down through increased use of custom LSI chips.

CDC was the first peripheral maker to design and even
fabricate its own custom LSI logic for a peripheral
controller. Earlier controllers occupied several printed-
circuit boards or an entire cabinet. But thanks to CDC’s
four custom integrated-injection-logic chips and a Zilog
Z80 microprocessor, the CDC Series/1 controller resides
on a single 7-by-9-inch board.

This early entry to the growing single-board program-
mable controller market is compatible with International
Business Machines Corp.’s Series/1 minicomputers. It

plugs into a slot in the minicomputer-chassis to control a
variety of peripherals.

The microprocessor’s programmability makes it possi-
ble to tailor the board to control a variety of devices with
only minor modifications. It can handle low-speed
devices such as flexible-disk drives, cathode-ray-tube
terminals, and line printers and high-speed devices such
as hard-disk drives.

The various peripheral types are connected to the
controller through a device-dependent peripheral
input/output channel (Fig. 1). The peripheral control
logic, made up of standard TTL small- and medium-scale
integrated circuits, is the portion of the board that must
be adapted to the various peripheral devices.

The 8-bit Z80 microprocessor controls the peripheral
using programs stored in read-only memory. Between 4
and 10 kilobytes of ROM can be mounted on the board,

SERIES/1 81-LINE INPUT/OUTPUT CHANNEL

] '

' t

CUSTOM CusTOM
ADDRESS - DATA -
CHIP CHIP

8-8IT MICROPROCESSOR BUS

CUSTOM CUSTOM
STATUS B POLL -
CHIP CHIP

READ-ONLY

RANOOM-ACCESS
MEMORY MEMORY
{4 TO10KILOBYTES)
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Z 80
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PERIPHERAL
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COC DE
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1. Versatile | /0. The four custom integrated-injection-logic chips, working with a Z80 microprocessor, make a one-board controller that can
be tailored to a variety of peripheral devices. Only the peripheral control logic and peripheral input/output channel need be modified.
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2. Compact. The high levels of integration achieved on the custom
2L chip set make it possible to squeeze the entire controller onto a
7-by-9-inch board. Flat packs were used for the custom chips to save
space; they are located close to the Series/ 1 bus connector.

using 2-K-by-8-bit Intel 2716 chips. The microprocessor
also uses between 1 and 3 kilobytes of random-access
memory. The Z80’s 8-bit bidirectional bus is the central
path for exchanging of instructions and data with the
rest of the board.

The four custom chips interface the peripheral
controller to the 81 lines of the input/output channel on
the 1BM Series/1 minicomputer. These chips allow the
controller to emulate completely, and hence replace,
IBM’s input/output attachment feature. This allows a
system designer to purchase a complete peripheral
subsystem from one vendor and have it plug directly into
the IBM Series/1 cabinet.

Space limitations

In order to plug directly into the IBM cabinet and
backplane, it was necessary that the controller fit onto a
7-by-9-in. board. LSI circuits and a six-layer printed-
circuit board were used to accomplish this. To pack the
devices tightly on the board, fine 5-mil line widths with
7.5-mil spacing were used on the board.

The four custom chips, mounted in ceramic flat packs,
are placed next to the I1BM channel connector because
most of the 81 channel pins are connected to these chips
(Fig. 2). Next to them are the Z80 microprocessor and
its associated RAM and ROM. The lower third of the
board contains over 75% of the total logic in the control-
ler and is common to all peripheral applications.

The custom chip set performs four general control
functions—address and data control, status indication,
and polling—that essentially give the controller its IBM-
compatible personality. The operations of the four chips
are controlled by the Z80 according to the firmware
stored in ROM.

The custom chip set contains a total of approximately
2,600 gates. Integrated injection logic was used to

- ADDRESS CHIP

\SE S e

[ ADDRESS-BUS INPUT BUFFER ] [ aooresssusouteuteurrer |
DEVICE ADDRESS DIRECT-PROG RAM-
COMPARATOR CONTROL DECODER 16-BIT ADDRESS
T COUNTER
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3. Microprocessor support. A counter on the address chip helps the Z80 perform direct memory access in the cycle-stealing mode by
keeping track of addresses. When the peripheral is under direct program control by the minicomputer, this chip decodes instructions.
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The custom large-scale integrated circuits designed and
fabricated by CDC for its Series/ 1 peripheral controller
use integrated injection logic for the sake of its speed,
density, and low power dissipation. But because the 12L
circuitry operates at such low voltages, it is rather suscep-
tible to noise interference. Furthermore, it is not compati-
ble with the TTL voltage levels used by the Z80 micropro-
cessor and the rest of the controller's circuitry. To solve
the noise problem and make interconnection easier, all
inputs and outputs of the custom chips were buffered to
make them TTL-compatible.

For the input buffer (a), the basic current mirror
approach was used because it meets several needed
performance parameters. First, the current source for the
buffer’s switch has voltage compensation built in. As the
supply voltage (V) varies, R, has a relatively constant
voltage maintained across it to provide 1.5 milliamperes.
The reference is simple yet may connect to several current
sources. The main switch is compatible with the 1.4-voit
threshold of TTL, as the current will change its path when
the voltage at the emitter of Q, reaches 2.1V, which is one
diode drop above the input level.

In the high state, the pnp input allows only leakage
currents to flow, so it is a high-impedance load. In the low
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state, the current drawn is a function of transistor Q,'s
beta and its collector current. Typically, input current in
the low state is 100 to 150 microamperes. Thus it is ideally
suited for applications requiring a heavy fanout. Q, is the
first 2L transistor in the circuit. It is a special case in that it
requires no injector current source: it gets its drive from
the buffer-switch network.

The output buffer (b) is designed as an open-collector
translator with an external pull-up to allow connection to a
common bus. Where necessary, an internal pull-up was
added to avoid extra external components. This design
also provides bidirectional buffer capability because the
output can be directly coupled to the pnp input transistor
of an input buffer. A two-collector I2L device directly drives
the final isolated npn transistor with the base drive coming
from a relatively simple biasing network.

The requirements of the output driving device called for
a collector-emitter saturation voltage of less than 0.4 V at
6.0 mA, a collector-base breakdown voltage of 20 V, a
collector-emitter latch voltage of 7 V, and beta ranges
from 60 to 150 at a 4-mA collector current. To provide
additional noise immunity, the buffer's ground connec-
tions are made to a bus that is separate from the I2L
circuits’ ground line.

Vee

(o 1

achieve this high circuit density, as well as for its low
power dissipation and high speed. But to increase the
custom 12L’s noise immunity and to make chip intercon-
nection easier, all the chips’ inputs and outputs are
buffered to be fully compatible with low-power Schottky
TTL signal levels (see “‘Immunizing IL,” above).

So that the controller may fully emulate the 18M
input/output attachment feature, the custom chip set
allows operation in either of the two data-transfer modes
used by IBM in the Series/l1 minicomputer: direct
program control (DPC) or the cycle-stealing mode. When
a peripheral is under direct program control, the
Series/1 central processing unit controls the peripheral
device directly and must be interrupted to conduct the
170 operation. In cycle-stealing operation, the control-
ler’s microprocessor handles the 1/0 operation and sets
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up a direct-memory-access channel to the minicomput-
er’s main memory. Instead of interrupting the CPU to
complete the data transfer, the controller steals memory
cycles to perform the DMA and only signals the central
processor when the operation is complete.

Self-diagnostics

The custom chips include self-diagnostics that check
out all major sections of the controller when the system
is powered up without affecting the Series/1. All regis-
ters on the chips can be written into and then read back
out for diagnostic purposes. These self-diagnostic
features also simplify system debugging and wafer test-
ing considerably.

Communication between the custom chips and the
microprocessor via the microprocessor’s 8-bit bidirec-
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4. Store and forward. The data-circuit chip holds data on route from
the central processing unit to the peripheral in an input register, and
the other three registers store interrupt information from the Z80 for
the CPU. A parity generator and checker maintains data integrity.

tional bus does not require any additional interfacing
chips. This helps hold down the number of pins on the
custom circuits —an important design concern (see “One
chip or four?” p. 97). Eliminating interface circuits also
reduces the number of interconnection paths on the
circuit board.

The first and largest of the four chips is the address
circuit that assists in controlling the flow of data from
the CPU’s memory to the peripheral. Of several function-
al logic blocks on this LsI chip, four —the microprocessor
data-bus input and output buffers and the Series/]
system address-bus input and output buffers (Fig. 3)—
interface the internal I2L circuitry to the external TTL at
its higher voltage levels.

The control register receives instructions from the Z80
and in turn determines the direction of flow on the chip’s
internal buses. Related to the CPU’s address bus are the
device-address comparator and the DPC decoder and
register. The DPC decoder is used in the direct-program-
control mode to execute simple instructions that do not
require the use of the microprocessor. In this way the
Series/1 CPU maintains control of information flow at all
times during this mode of operation. The comparator
looks for the address of the peripheral device that is
attached to the controller and determines when the CPU
is sending it data or instructions.

Address counter

The largest single portion of this circuit is the 16-bit
synchronous storage-address counter. Its main purpose is
to allow for sequential accessing of the Series/1 CPU’s
memory under control of the microprocessor during the
cycle-stealing mode. Designed for either byte- or word-
sequential transfer, the counter employs a parallel load
feature as well as look-ahead carry in the counter stages.
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The primary function of the data-circuit chip (Fig. 4)
is to hold data temporarily and then transfer it either to
and from the CPU memory or to and from the micropro-
cessor bus. Four 16-bit registers hold the information for
transmission. The input register receives 16 bits of data
from the CPuU. It then forwards the information 8 bits at
a time to the output register that is connected to the Z80
microprocessor’s bidirectional bus. Associated with this
data register is a parity generator and checker to verify
data integrity.

Registers report to CPU

The other three registers report to the CPU. An inter-
rupt register reports with an interrupt information word
upon completion of an operation. The device-identifica-
tion register transmits a 16-bit word during a request for
identification by the cpPuU. The data-output register is
used for programmed DMA writing to the Series/1
memory under control of the microprocessor in the
cycle-stealing mode. Containing about 800 gates, the
data-circuit chip measures 170 by 190 mils.

The microprocessor uses the status chip to relay infor-
mation concerning the condition of the peripheral
subsystem to and from the minicomputer. Some of these
reports are interrupt-condition codes that indicate the
nature of the interrupt, such as normal or abnormal end
of operation. An associated interrupt mask bit allows the
interrupt mechanism to be turned on or off.

There are also several read-only status reports that
indicate the state of the CPU and are obtained from the
IBM channel. A 4-bit status-bus register is continuously
monitored for information on the current CPU state; it
indicates such conditions as power-on reset, system reset,
and halt/machine check for proper operation on the
Series/1 channel. The status chip measures 160 by 160
mils and contains 450 gates.

The final chip of the four is the poll circuit, which has
primary responsibility for obtaining the CPU’s attention
to service the peripheral (Fig. 5). It also keeps track of
the CPU’s response to such requests so that the micropro-
cessor can tell if the CPU is ready for data transfer.

Requests and responses

There are four diagnostic registers on this chip that
the microprocessor may read from or write into. These
registers hold multiple-byte data-transfer requests like
cycle-stealing or burst requests and an interrupt request,
which is generally used to simplify the start or comple-
tion of a data-transfer operation.

The poll chip also contains four status registers that
are loaded by the CPU and are only read by the micro-
processor. They report the current state of the CPU with
bits indicating bad status, cycle-steal capture, and
cycle-steal enable. These registers provide information
about the status of cycle-stealing operation to the micro-
processor. The poll chip measures 155 by 185 mils.

The largest of the four chips, the address chip, is a
good example of the levels of integration achieved.
Measuring 180 by 190 mils, it contains some 800 gates.
The buffers that make the I’L circuitry TTL-compatible
are located on the chip’s periphery. Two layers of metali-
zation are used, with all the power buses on the second
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The custom logic used in the CDC Series/ 1 peripheral
controller contains only 2,600 gates, a number suggesting
single-chip integration. This level of integration has been
achieved in other applications, but the nature of integrated
controllers precludes a one-chip implementation given the
current state of the packaging art.

A peripheral controller must retain as much information
as possible concerning the current status of all system
components. This typically requires many data inputs and
control outputs. In the case of the Series/ 1 input/output
controllers, the required lines include 81 for communica-
tion with the minicomputer channel, 33 for communication

One chip or four?

with the microprocessor system, and 27 for communica-
tion with the peripheral itself, a total of 141 lines.

This high pin count prohibits implementing the entire
system on one chip; the largest commercially available
package at the time of design had an insufficient number
of pins. Of course, in a partitioned system, more pins are
required to interface the separate chips. Thus the system
required about 250 pins in the final four-chip version. The
chips are mounted on 64-pin ceramic flat packs, which
were chosen primarily because of the limited real estate
on the board. Four dual in-line packages would never have
fit, nor would other package types that require sockets.

layer and 95% of the logic interconnections on the first
layer. Extensive use of resistive underpasses for logic
interconnections was a significant factor in achieving the
chip’s density.

Compact IL layout

The I’L section is implemented with four-collector
gates with standard bar geometry. Generally, the struc-
ture for this internal switch is two gates fed by a
common lateral pnp injector. The position of the base
contact is completely flexible, as are the collector posi-
tions, allowing a custom interconnection pattern. This
flexibility makes possible a more compact layout than a
gate-array structure with fixed collector and base posi-
tions. The minimum feature size is 2.5 micrometers on
the I2L collector contacts and the underpass interconnec-
tion contacts.

The n* collar surrounding the gates improves beta
readings for higher yields over process variations.
Although the circuits operate at 150-microampere injec-
tor currents in this application, successful operation of
test switches in the lab have been demonstrated in the
Ya-nanoampere range. Gate delay is in the 18- to 20-
nanosecond range at 150 pA.

The basic transistor structure of the I’L device is built
upon a p-type substrate. An n* buried layer provides a
low-resistivity common-emitter region, and n-type
epitaxial layer is the foundation for the transistor. The
deep n* ring also serves as an excellent ground bus
connection. The base p* diffusion has a resistivity of 100
ohms per square. An n* collector diffusion finishes the
device profile. Collector latch voltages of the npn transis-
tor are typically in the 5.0-volt range with I’L beta up in
the range of 3 to 10. The change in beta from the
collector nearest a base contact to the collector farthest
from the base contact is typically 10% to 15%.

Computer-aided design

A very important part of the design process was the
use of computer aids at various stages. While the buffer
interfaces were being designed, for example, extensive
simulation was performed to ensure that all design
parameters were being met over specified voltage and
temperature ranges. The program used the Ebers-Moll
mathematical transistor models and allowed variations
in component values to home in on the best design.
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5. Hey, CPU! The poll-circuit chip gets the CPU's attention to service
the peripheral. Its four diagnostic registers are either read from or
written into by the microprocessor; the four status registers are read
by the microprocessor and written into by the minicomputer.

The 1°L truth table was verified by another computer
program, which simultaneously produced a logic-design
simulation. Given the characteristic 12L parameters of
gate delay versus loading or collector position, this
program picks out any flaws in the logic design or truth
table before the design is implemented. The layout
design rules were enforced and checked using various
options in the automated layout system. These checks
helped to minimize problems when the completed wafer
was probed and helped avoid the costly redesign cycle.
Computer-operated wafer testing using the previously
verified truth table allows a final check to find the
functional dice quickly.

The end result was a savings in both time and money.
In only 10 months, all four custom circuits were taken
from initial design to completely functioning chips
satisfying the original specifications.
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Foldback limiter protects
high-current regulators

by A. D. V. N. Kularatna
Ratmalana, Sri Lanka

This circuit provides foldback protection for a series-
regulated source that has to deliver high current.
Because it requires no current-monitoring resistor, the
circuit achieves wide dynamic response at good efficien-
cy. It draws only 2% of maximum load current and its
cost is reasonable.

Here, a low-current shunt-regulated module (a)
provides the overload protection. This module is config-

ured into the conventional regulator system to work as a
switch, in which role it quickly turns off a series-pass
transistor when the load current exceeds some predeter-
mined value.

The circuit details are explained with the aid of the
diagram (b) for a representative regulator designed to
deliver 12 volts at 4 amperes. Transistors Q; and Q.
form a differential amplifier, which compares a 6.2-v
reference to a potential derived from the 12-v output
through potentiometer Rv. Shunt elements Qs—Qs act to
maintain the potential at the base of Q constant for any
load condition by taking up the difference between the
set and the actual base drive.

It is necessary that the current source Q;-Q. be set to
IL/hy. for proper tracking, where I, is the maximum load
current and he, is the current gain of Q. The value of the
constant current, I, is hrgs (Vzs — Vieeqs)/Ro, so that the
current is most easily set by adjusting resistor R;.

SERIES Vour The module requires a current of 70 to 80 milliam-
- TRANSISTOR ? peres under maximum load conditions. The short-circuit
REGULATED o A _.'L_ output current is less than 200 mA, because the drop in
POWER =
SUPPLY I Vout
High handling. Low-current shunt regulator (a) provides foldback
Vs VOOULT&%TE‘ timiting for high-current power sources at good efficiency and
s SAMPLING reasonable cost. Circuit (b) for 12-V regulator uses differential pair
LA Q,Q. for detecting differences in reference and output voltage,
SHUNT- Q5—Qs for maintaining output potential by suitably controlling base
REGULATED drive to series pass transistor Q. Z,~Z; minimize output ripple.
— 1 CONTROL
(a) MODULE
Cs,  50pF
Vin (UNREGULATED) Vout
- 3 ou
2=V % 12VAT4A
R, S 400 a
2w 2N3055
Q,-05: BC549 Rn ? 18ka
Qg, Qg: 258415
+
72, B av
R
+ v
Z, X 62V _.é 500 ©2
T LINEAR
0
Qg
(i Q; .
Ry g 12
AAA (Y 1.2kQ
4702
J' g
2 ft Z \]s- + ¢ 10uF R,0§SBQ,5W
92v 62V 47uF Ra
680 Q2
(b) £
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output voltage switches transistor Q. off. The voltage
across zener diode Z; is then reduced to a very low value,
and this action in turn lowers the voltage at Qs and cuts
down the base drive to Q.

Zener diodes Z,~Z; were added to improve the ripple

characteristics of the supply. As configured, the source
has an output ripple of 6 mv peak to peak.

The shunt regulator module can be easily configured
for any output voltage mainly by selecting the appro-
priate zener-diode values. O

Remote controller sets
universal motor’s speed

by Hari Herscovici
Cordis Corp., Miami, Fla.

The speed of an ac-dc motor is easily set with this
circuit. Millivolt-level input voltages drive its variable-
speed control amplifier through an optocoupler that is
isolated from the rest of the circuit to permit its use in
remotely controlled applications.

Control signals in the range of 0 to 3 volts are applied
to the optoisolator (GE HI1F2) as shown (a). The

field-effect transistor varies with input voltage Vi,, and
so the gain of the 741 operational amplifier, which
amplifies the rectified 60-hertz power-line input, is
controlled accordingly.

When the instantaneous output of the op amp is
greater than the motor’s counter electromotive-force
voltage, diode D, conducts and thus the silicon controlled
rectifier is switched on. Power is thereby applied to the
motor. The greater the difference between the op amp’s
output and the counter emf voltage at any instant, which
indicates motor speed is lower than programmed, the
earlier in the cycle the trigger pulse to the SCR occurs.

Diode D, and resistors R; and R; have been selected
so that the circuit will withstand a reverse voltage of 200
v. If a transformer-based input circuit (b) is substituted,
however, it is only necessary for D, to have a reverse-

resistance between the drain and source of the device’s breakdown value of 20 V. O
s
A .
D, Y. 1N2070 Wee !
Ry g 25MQ r—f
c + 0, Rs Re
741 > ANN——8—ANN—9
= 1N2070 50 Q 1k
115v
60 Hz ~Vee
AAAS L. D,
! R ¥ 1n200
2 g R3 = 500 kS2
1k 1k HITF2 UNIVERSAL
MDTOR
\ 8
(a) 2 E CONTROL SIGNAL
) Vin
A -
D,
“ Ry 2 250k
c - -
Universal. Simple controller (a) sets speed of ac-dc motors. Use of
Rz 1k milliampere-level control signals and optocoupled input makes circuit
B & == attractive for remotely controlled applications. The circuit provides
._l_ 1,500-V isolation between control and power stages; 10: 1 transform-
(b) : er input (b) permits the employment of components that need
withstand only a fraction of the power-line voltage.
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Low-leakage, tantalum-like
performance at 40% off
the cost. With extremely

fast delivery.

We go to extremes for you.

Quality performance at way below the
cost of tantalum capacitors?

Not only does Nichicon deliver it, but
we g0 a step further.

Now Nichicon has developed an
exclusive advanced etching technology
for its Low Leakage LL Miniature
Aluminum Electrolytic Series to give
you more capacitance and lower
leakage. In other words, tantalum-like
performance for critical applications —
with up to 40% savings.

So why continue to live with long lead
times and pay the extra money for
tantalum or film capacitors?

Especially when we can give you
prompt delivery of axial and radial lead

michicon

goes to extremes for you.

space-saving designs in a capacitance
range of 0.1 F to 100 F.

Especially when you can now get
performance like a maximum leakage
of .002CV or 0.4 u A (whichever is
greater) over the recommended
operating temperature range of —40°C
through + 85°C.

And why wait for tantalum capacitors
when we give you that kind of
performance in both axial and radial
lead styles.

Instead, call your local Nichicon
representative or distributor. Or write
us for data sheet NAC-LLO038.

And start saving an extremely sizable
amount of money.

Nichicon (America) Corporation * 927 East State Parkway ¢ Schaumburg, IL 60195 ¢ (312) 843-7500

Division of Nichicon Capacitor Ltd., Kyoto, Japan

Miniature and can-type aluminum electrolytics. Ceramic. Reduced titanite. Polyester and metallized polyester film capacitors.
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High-voltage regulator
is immune to burnout

by Michael Maida
National Semiconductor Corp., Santa Clara, Calif.

The floating-mode operation of adjustable three-termi-
nal regulators in the LM 117 family make them ideal for
high-voltage service. Because the regulator sees only the
input-output differential —40 volts for the LM117—its
voltage rating will not be exceeded for outputs in the
hundreds of volts. But the device may break down if the
output is shorted unless a circuit can be developed for
withstanding the high voltage typically encountered and
the output current is limited to a safe value in the event
of a dead short.

The circuit surrounding the regulator will serve to
solve the problem. Zener diode D, maintains a 5-v input
output differential over the entire range of output volt-
ages from 1.2 to 160 v. Because high-voltage transistors
inherently have a relatively low 3, a Darlington arrange-

ment is used to stand off the high input potentials.

The zener diode’s impedance will be low, so that no
bypass capacitor is required directly at the regulator’s
input. In fact, no capacitor should be used if the circuit is
to survive a short at the output. Resistor R; limits the
short-circuit current to 100 milliamperes. The RC
network at the output improves the circuit’s transient
response, as does bypassing the adjustment pin. R4 and
D, protect the adjustment input from breakdown, if
there should be a short circuit at the output.

The approach shown in (b) will serve well in precision
regulator applications. Here a LM329B 6.9-v zener
reference has been stacked in series with the LM317’s
internal reference to improve temperature stability and
regulation.

These techniques can be employed for higher output
voltages and/or currents by either using better high-
voltage transistors or cascoded or paralleled transistors.
In any event, the output short-circuit current determined
by R, must be within Q,’s safe area of operations so that
secondary breakdown cannot occur. 0

Designer's casebook is a regular feature in Ek We invite to submit original
and unpublished circuit ideas and solutions to design problems. Explain briefty but thoroughly
the circuit's operating principie and purpose. We'll pay $50 for each item published.
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Skirting shorts. Three-terminal regulator (a), configured for high-voltage duties as a consequence of operating in the fioating mode, is
protected by appropriate circuitry against burnout due to shorts. LM329B zener (b) and minor changes improve stability and reguiation.
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Software makes
a big talker

out of the 2920
microcomputer

One-chip device’s analog |/0 and
high speed suit it for a variety
of speech-synthesis techniques

by M. E. Hotf and Wallace Li, intel Corp., Santa Clara, Calit.

s
T

o
o
|

GLOTTAL PULSE EXCITATION OUTPUT
(RELATIVE)

|
05 10
OSCILLATOR INPUT {RELATIVE}

1. Glottal pulse. The human vocal tract’s glottal-pulse response can
be synthesized by a piece-wise linear approximation of a nonlinear
transfer function. The resulting triangular waveform contains the
desired nonlinear characteristics, caused by overflow saturation.
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O The continuing advances of solid-state technology,
coupled with the development of software analogs of
human speech, have made possible the handful of
speech-synthesis integrated circuits now incorporated or
being designed into several consumer products. As a
result, interest in such a capability has boomed, but so
far only specialized chips could do the job.

The recently introduced model 2920 microcomputer,
however, designed for signal-processing applications
[Electronics, March 1, 1979, p. 105], readily lends itself
to speech synthesis because of its analog input and
output and its high speed. Through the use of appro-
priate software algorithms, it can implement a variety of
speech-synthesis techniques.

A detailed explanation of all the useful algorithms
would be out of place here. The software information
that is provided, however, can be used as building blocks
and developed further by users of the 2920. The primary
empbhasis of this information is on the modeling of for-
mants, the characteristic components of speech sound.

Memory limitations

Speech-synthesis circuits depend heavily on the use of
memory, because every part of human speech, right
down to the smallest inflection, requires corresponding
memory, whether that part is synthesized from the
ground up or called up from storage. For example, the
Speak & Spell teaching aid from Texas Instruments
[Electronics, June 22, 1978, p.39] requires a 128-K
memory for a vocabulary of about 200 words. Obviously,
the greater the number of points processed to approxi-
mate speech, the faster must bits be transferred out of
memory and hence the more memory needed.

As a result, a major design goal for synthesis software
is a reduction in the rate memory bits are transferred by
the microprocessor from memory storage to the synthesis
circuit. On the other hand, too low a bit-transfer rate can
result in unnatural-sounding speech. The lowest rate
practical therefore minimizes the amount of memory
needed while still allowing continuous natural-sounding
simulation of human speech.

Although direct recording of telephone-quality speech
generally requires approximately 64 kilobits per second,
that rate is too high to be of any practical use in
speech-synthesis circuits. Fortunately, other techniques
have been developed, like linear predictive voice encoders
(vocoders), that can provide synthesized speech of
adequate quality at 1,200 to 2,400 b/s. There are even
formant-modeling methods being investigated that
might some day make it possible to synthesize accept-
able-quality speech at 600 b/s.

Most approaches to synthesizing speech using a low
bit rate involve modeling of the human speech tract. In
human speech, there are two basic sound sources, a
buzzing tone produced by the vibrations of the vocal
cords and noise produced by air turbulence. These basic
sounds are modified by the characteristics of the human
speech tract—the throat, mouth, and nasal cavities. To
reduce the bit rate, the bandwidth is compressed in
modeling so that the rate of change of the filters and
generators used is relatively slow when compared with
the rate of change of the bandwidth of the resulting
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TABLE 1: GLOTTAL PULSE GENERATOR

Oscillator to produce sawtooth waveform. Frequency = PV + sample rate/32.

suB 0SC, PV, RO5 Update sample of oscillator.

LDA DAR, 0SC, ROO Move to DAR to test sign

ADD 0SC, KP4, LO1, CNDS Restore to positive value if negative.
Modify waveform as follows:

LDA GPE, KM6, ROO Initialize dc value.

ADD GPE, 0SC, LO1 Add 2x0SC value

ADD GPE, GPE, LO2 Muitiply value by 5 to produce saturation.

suB GPE, 0OSC, LO1

ADD GPE, KP4, RO1 Correct for dc and clip top.

sound. Instead of samples of the sound waveform as in
synthesis based on recording and storing actual speech,
samples of the parameters of the model are saved for
later delivery to the synthesizer.

There are three basic ways to model the human speech
tract for synthesized speed. All three simulate the pulse
periods of the vocal cords and the noiselike sound
produced by air turbulence in the vocal tract.

Viewing the human speech tract in terms of a physical
model provides a better understanding of how these
techniques simulate human speech. An extremely simple
one is that of a tube with varying widths. These varia-
tions in width cause deflections of the air passing
through the tube, resulting in the production of several
resonant frequencies.

Three basic synthesis methods

In one method, the tube is approximated by a lattice
filter containing a series of fixed-delay elements wired in
cascade, with a reflection coefficient defined for each
stage. Because the filter coefficients may be derived by
linear-prediction techniques, this synthesis structure is
often referred to as a linear-predictive vocoder.

A second approach uses an array of narrow band
filters that cover the speech spectrum. The gain of each
filter is controlled in such a manner as to imitate the
transmission properties of the human speech tract. This
technique is used in channel vocoders.

A third method consists of modeling the speech tract
as a variable filter, typically as a ¢ascade of second-order
recursive sections. Each filter section’s center frequency
(and in some cases bandwidth) is varied. Such filters are
used to simulate the resonances (formants) observed in
the human speech tract, which carry the primary infor-
mation content of speech. Despite the fact that the
extraction of formant data from sampled speech is
extremely difficult to do, this method has the potential
for using the lowest memory bit rate.

Speech excitation

The main source of speech excitation is a series of
glottal pulses produced by variable constrictions in the
speaker’s throat. These pulses can be modeled as some-
what asymmetrical triangular pulses, each lasting
approximately one half the pulse period.

The pulse rate for male speakers is roughly 100/s; for
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2. Lattice filters. These lattice-filter structures simulate human
speech-tract behavior. Their parameters must vary with time to
properly model the changes in frequency response of the tract. Each
filter stage may require one (a) or two (b) multiplications.

female speakers, it is about 200/s. Although these rates
can be synthesized by the use of an impulse-train genera-
tor driving a filter whose impulse response resembles
that of the glottal pulse it is trying to reproduce, this
technique could produce some alias distortion.

Because an impulse train is a wideband signal, if it is
not exactly a submultiple of the speech sample rate, its
components may interact with the speech sample rate
and produce undesirable audible beat notes.

Another approach is to take a nonlinear transfer func-
tion and linearize it by piece-wise approximation. The
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TABLE 2: NOISE GENERATOR ROUTINE

Random-noise generator using feedback shift register. Register length is 17 bits. First,test for all Os condition — ensure proper start.
TEMP is a temporarily used variable, and NGEN is the generator output.

LDA TEMP, NGEN, L1
sus TEMP, KP1, R13
LDA DAR, TEMP

LDA TEMP, KP4, CNDS

Test subtraction. Negative result implies need for initialization.

Move to DAR for sign test.
Initialize if DAR is negative.

Next, fetch the 17th bit, test, and move to DAR as follows:

LDA TEMP, KP1, R13
AND TEMP, NGEN, L1
SuB TEMP, KP1, R13
Lim DAR, TEMP

Test subtraction to convert bit to sign.
Set DAR = +1.0 for 1,

-1.0 for 0.

Next bit of shift register is XOR of bit 17 and bit 5. Generate in DAR as follows:

XOR DAR. NGEN

Shift register right and fill in new value as follows:

LDA
ADD

NGEN,
NGEN,

NGEN, R1
KP4, CNDS

Shift right

M

B2 X

3. Recursive filter. A basic second-order recursive filter can also
model the human speech tract. The filter's frequency characteristics
are varied by variables instead of constants. When combined with a
single 2920 microcomputer, a formant synthesizer results.

linearized function is then used to convert a sawtooth
waveform to the desired glottal waveform. The harmonic
content of such a synthesized waveform is much lower
than that of an impulse-train synthesized signal. That
means that distortion due to interaction with the speech
sample rate is sufficiently suppressed to render the unde-
sirable components negligible.

Writing the 2920’s programs

The 2920 contains an erasable programmable read-
only memory capable of storing up to 192 instructions of
24 bits cach. It executes all of the instructions
in sequence —the only jump allowed is from the
program’s end to the beginning. These programs usually
consist of a series of sections each simulating the behav-
ior of some analog circuit. All of the programs are
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exccuted repeatedly at a rate that establishes the 2920’s
system sampling rate.

Each of the programs shown here makes use of assem-
bly language. Each program line or statement consists of
an operation code, a destination location, a source loca-
tion, a source-scaling code, and an optional condition or
input/output code, in that order. Source and destination
codes rate symbolic names that refer to random-access
memory locations or to certain special registers. RAM
locations are automatically assigned by the assembler to
symbols defined by the user.

RAM locations consist of 25-bit 2’s complement binary
numbers. These numbers have an imaginary binary point
just to the right of the sign bit. Any variable X can thus
fall in the range —1.0=<X < + 1.0, with a resolution of 1
part in 22, The largest positive value for any variable is
+1.0~22 = 0.99999994, which is equal to + 1.0 for all
practical purposes.

Operation codes and meanings arc:

ADD add scaled source to destination

SUB subtract scaled source from destination

LDA load scaled source to destination

ABS load scaled absolute magnitude of source to
destination

ABA  add scaled absolute magnitude of source to
destination

LIM load limited value of source to destination

XOR exclusive-OR scaled source with destination

AND  AND scaled source with destination

The operand LIM produces a value of + 1.0 if the source
operand is greater than or equal to 0. Otherwise, it
produces a value of —1.0.

Scaling codes are designated L2, L1, RO, R1,...R13, for
binary shifts of left 2, left 1, and so on, through right 13
and correspond to a multiplication of the source operand
by 4, 2, 1, 'A, etc., through 213,

Special register codes include DAR for the 1/0 register
that communicates with the analog-to-digital conversion
circuitry and an array of constants KM8, KM7,...KMi,
DPO, KP1,...KP9, that correspond to valu<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>